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Abstract
This study is the first to document how older adults in East Asian and Western 
societies spend their time, across four key dimensions of daily life, by respondent’s 
gender and education level. To do this, we undertook a pioneering effort and har-
monized cross-sectional time-use data from East Asian countries (China, Japan, 
South Korea, Taiwan) with data from the Multinational Time Use Study (Canada, 
Denmark, Finland, France, Italy, The Netherlands, Norway, Spain, United Kingdom, 
United States; to which we refer as Western countries), collected between 2000 and 
2015. Findings from bivariate and multivariate models suggest that daily time budg-
ets of East Asian older adults are different from their counterparts in most Western 
countries. Specifically, gender gaps in domestic work, leisure, and sleep time were 
larger in East Asian contexts, than in Western countries. Gender gaps in paid work 
were larger in China compared to all other regions. Higher levels of educational 
attainment were associated with less paid work, more leisure, and less sleep time 
in East Asian countries, while in Western countries they were associated with more 
paid work, less domestic work, and less sleep. Interestingly, Italy and Spain, two 
Southern European welfare regimes, shared more similarities with East Asian coun-
tries than with other Western countries. We interpret and discuss the implications of 
these findings for population aging research, and welfare policies.
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Introduction

Time is one of the most important resources we have, and despite appearing to 
be equally distributed, social forces shape imbalances and inequalities in how we 
use time, affecting population health and well-being (Adjei et al., 2017; Blair-Loy 
et al., 2015; Chatzitheochari & Arber, 2009; Luyster et al., 2012; Ng & Popkin, 
2012; Thompson & Dahling, 2019). Documenting time-use inequalities across 
socio-demographic groups can help address larger societal issues like inequali-
ties in pay, physical and mental health, life expectancy and happiness (Bianchi 
et  al., 2014; Musick et  al., 2020; Nomaguchi et  al., 2005; Sayer et  al., 2009). 
Previous comparative time-use studies have focused predominantly on working 
age adults (Hertog et  al.,  2021; Kan et  al.,  2011; Sullivan & Gershuny, 2001; 
Sullivan et al., 2018), and we know little about time-use patterns later in the life-
course (for notable exceptions see Adjei & Brand, 2018; Anxo et al. 2011). Given 
demographic trends in population aging (i.e., the share of older adults is growing 
compared to younger people; Bloom et al., 2011; He et al., 2016), it is impera-
tive for scholars to study the time-use budgets of older populations. This knowl-
edge will inform policies aiming to provide adequate and sufficient support for 
their needs. Furthermore, the conventional approach excluding older people from 
time-use studies inevitably results in a lower coverage of the general population. 
Moreover, prior work has mainly documented time-use patterns in Western socie-
ties (Adjei & Brand, 2018; Anxo et al. 2011; Mattingly & Sayer, 2006), leaving 
a desert of knowledge about time-use budgets in other geo-cultural contexts like 
Asian countries, or the Global South (this pattern is changing, however). Finally, 
because previous work examining linkages between welfare regimes and people’s 
daily lives has also focused mainly on working adults (Kan et al., 2011), we know 
little about how older populations fare. These limitations are partly due to lack of, 
or difficulty in accessing quality time-use data. To help close this gap, this project 
makes a pioneering effort and harmonizes time-use surveys from four East Asian 
countries (China, Japan, South Korea, and Taiwan) with data from ten Western 
countries included in the Multinational Time Use Survey (Canada, Denmark, 
Finland, France, Italy, the Netherlands, Norway, Spain, United Kingdom, United 
States). For brevity, in the remainder of this paper we will refer to these geo-
cultural contexts as “East Asian” and “Western” countries. For consistency we 
capitalize Western, while recognizing that it is not a coherent geographic entity 
and not capitalizing it would be grammatically correct.

Using this novel dataset, the main aim of this project is to examine if there are 
broad commonalities in time-use patterns among older populations in East Asia, 
and how these patterns compare to those in Western countries. We focus on four 
key dimensions of daily life: paid work, domestic work, leisure, and sleep (we 
motivate this decision in the Methods section). Further, given that gender roles 
and expectations shape what individuals spend their time on (Avital, 2017; Bur-
gard & Ailshire, 2013; Hochschild & Machung, 2012; Sayer, 2005) and that gen-
der gaps in life expectancy are likely to amplify the gender gaps in care burden 
(Dentinger & Clarkberg, 2002), the second aim of this study is to assess variation 
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in time-use patterns for older women compared to older men. Lastly, because 
individuals’ education plays a key role in areas of life that directly impact their 
time budgets (Feng et al., 2019; He & Baker, 2005; Hofäcker & Naumann, 2015; 
Jones et al. 1998), the third aim of this study is to examine if time-use patterns 
among older populations vary by educational attainment.

In what follows, we provide a comprehensive review of prior literature on the 
linkages between time-use and welfare policies, gender roles, and educational attain-
ment in East Asian and Western societies. Next, we describe the data and analyti-
cal approaches used in this study. Finally, we present and interpret the findings. To 
conclude we discuss directions for future research and policy implications stemming 
from this study.

Theoretical Background

Welfare Regimes and Time‑use

With the establishment of the welfare state, problems such as poverty, illness and 
disability in old age that have traditionally been managed within families also 
came to be recognized as the state’s responsibility (Aysan & Beaujot, 2009). The 
main aim of generous pension policies, as available in some Western countries, is 
to enable older adults to maintain a decent standard of living after leaving gainful 
employment (Ebbinghaus, 2021; Gruber & Wise, 2009). Within Western contexts, 
we examine four welfare regimes based on the frameworks by Esping-Andersen 
(1990) and Sainsbury (1999) (for similar approach see Aysan & Beaujot, 2009). 
Democratic Liberal regimes (UK, US, and Canada) characterized by limited gov-
ernmental and institutional support towards the welfare of families and individu-
als. State funded pensions are limited and reliance on family resources in old age is 
common, resulting in large social inequalities in old age. Social Democratic regimes 
(Denmark, Finland, and Norway) featuring strong governmental support for care 
provision and comprehensive pension policies aiming to reduce gender and social 
inequalities. Conservative regimes (France and the Netherlands) where pensions are 
jointly contributed by the state and employers through employment. Given gender 
and educational pay gaps from labor market activities, this system tends to reinforce 
social inequalities. Southern European regimes (Italy and Spain) characterized by 
welfare policies built on traditional family relations which reinforce gender inequali-
ties within the household and the job market. For a comprehensive comparison of 
these systems see Anxo et al. (2011).

In Western societies, retirement has been established as a social institution for 
over several decades with a fixed retirement age and pension (Baumann et al., 2020; 
Walker, 2002). Retirement is based mainly on chronological age (usually 60 or 65). 
After reaching the legal retirement age, people expect to be freed from the obligation 
of paid work and be able to pursue discretionary activities (Baumann et al., 2020).

In East Asian societies, the welfare and pension systems are less developed com-
pared to Western societies. The demographic old-age to working-age ratio (defined 
as the projected number of people aged 65 and over per 100 people aged between 
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20 and 64) was 52.0 in 2020 in Japan, which is the highest in East Asia and OECD 
countries (OECD, 2019). The figures in South Korea and China were 23.6 and 18.5, 
respectively. Therefore, in East Asian societies it is common for people to work after 
they have reached the legal retirement age.

China and Taiwan are characterized by a statist pension system where publicly 
funded pensions provide security for old age (Yeh et al., 2020). However, inequali-
ties between urban and rural areas remain, as agricultural workers have limited 
access to state funded pensions (Feng et  al., 2019). In South Korea, a relatively 
young pension system can also be thought of as being “under-developed” because it 
provides insufficient financial support, and only to half of people over 65 years old 
(Lee & Yeung, 2020). In Japan a dualist pension program, of both public and private 
nature provides older adults’ income after leaving gainful employment (Yeh et al., 
2020). The pension spending in Japan is above OECD average (OECD, 2021a, b). 
However, because a part of pensions is privately sourced (i.e., funded by individual 
accounts), a clear gap in old-age financial security between Japan’s socio-demo-
graphic groups remains (Yeh et al., 2020). Further, more so than in Western con-
texts, in East Asian countries it is still common for older adults to rely on their fami-
lies for care and financial support (Ng, 2011). This is partly because of traditional 
Confucianist values which encourage adult children to look after their older parents 
(Park & Chesla, 2007). But also, because East Asian countries have prioritized eco-
nomic development over social redistribution (Gough, 2001; Holliday, 2000; Lee & 
Ku, 2007), while also adopting special features limiting the generosity of the state, 
thus constraining the expansion of welfare systems (Jacobs, 1998). During the past 
few decades, as families’ capacity to care for older adults significantly diminished, 
there have been extensive demands to improve pension coverage and social benefits 
in order to provide better economic security in later life (Yeh et al., 2020). However, 
due to rapid population ageing (Balachandran et al., 2020) as well as economic cri-
ses (Kwon, 2005), policy responses to such demands have been insufficient, result-
ing in high levels of social inequality and poverty among older populations (Yeh 
et al., 2020). The income poverty rate (i.e., percentage of people with incomes under 
50% of equivalent median household disposable income) for people aged 66 to 75 
is 17% in Japan, 38% in China, 27% in Taiwan, and 45.7% in South Korea, com-
pared to 12.5% in the OECD countries (OECD, 2017). Thus, to make ends meet, in 
East Asia, older people work beyond the lowest legal retirement age whereas in most 
Western countries the difference between effective and legal retirement age is close 
to zero or negative (OECD, 2015a, b, 2017, 2018). Indeed, as reported by the OECD 
(2019), in nearly all East Asian countries, paid work rather than pension is the pri-
mary source of income for older people aged 60 and above. Taking these contextual 
factors into account, we expect that older adults in East Asia will work longer hours 
for pay compared to their counterparts in Western contexts.

Gender Roles and Time‑use

An extensive literature documents how gender roles and expectations shape time-
use patterns of men and women, over the life-course (for a recent review see 
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Perry-Jenkins & Gerstel, 2020). Specifically, despite increasing popularity of egali-
tarian gender attitudes in recent decades (Boehnke, 2011; Knight & Brinton, 2017; 
Pepin & Cotter, 2018) in both Western and East Asian societies, women continue to 
be the primary caregiver, while men are overwhelmingly expected to provide for the 
family (Collins, 2019; Tsai, 2006).

In Western societies, different welfare regimes interact with gender structures, 
leading to variation in gendered time-use patterns (Geist, 2005; Kan et al., 2011). 
Prior work finds that gender gaps in time-use are smallest in Social Democratic 
regimes which have pioneered legislation and social policies aimed at reducing gen-
der gaps in marketplace and family provision, followed by Conservative regimes 
which provide more assistance to families than Democratic Liberal regimes, and 
Southern European countries characterized by large gender gaps in family roles 
(Anxo et al. 2011; Collins, 2019; Craig & Mullan, 2010; Cutillo & Centra, 2017; 
Gornick & Meyers, 2008; OECD, 2021a).

In East Asian societies, despite rapid social change and economic growth, there 
is limited change in family expectations and obligations (Raymo et al., 2015). This 
is partially attributed to the long history of Confucianist ideology which emphasizes 
gender-specific orders and patriarchal structures (Tsai, 2006). But is also driven 
by low spending on family benefits, and reliance on women to provide care work, 
which in turn helps perpetuate women’s disadvantages in the labor market (for Japan 
and South Korea see OECD, 2021b). As a result, large gender-based inequalities 
continue to prevail in these societies.

Drawing on previous literature, we expect that in old age women will continue 
to take on less paid work and more domestic work, and enjoy less leisure time com-
pared to men, as they shift from caring for own children to caring for grandchil-
dren and other older kin (Anxo et al. 2011), across contexts. This trend is likely to 
be more pronounced in contexts with strong norms of filial piety, inadequate older 
adults’ care policies, strong role of family as a safety net, and multigenerational liv-
ing arrangements like East Asian and Southern European contexts (Avital, 2017; 
Isengard & Szydlik, 2012; Yasuda et  al., 2011). For sleep we expect small differ-
ences by gender—women having more than men—in Western contexts (Burgard & 
Ailshire, 2013) and no difference, or differences favoring men rather than women in 
East Asian and Southern European contexts (Park et al., 2001).

Educational Attainment and Time‑use

Prior research shows that educational attainment is a key factor in how individuals’ 
use their time via mechanisms such as: employment type, household income, knowl-
edge about healthy behaviors (Altintas, 2016; Kalil et al., 2012; Meara et al., 2008; 
Ross & Wu, 1995).

Recent research (Wu et  al., 2020) suggests that education-based inequalities in 
old age, compared to working age, are shrinking in societies with functional provi-
sion policies for older individuals. However, inequalities remain.

In Western societies, on average, higher educated adults continue working for 
pay longer than lower educated adults because they enjoy stable, better paid jobs, 
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and better health (König et al., 2016; Zajacova & Lawrence, 2018). Thus, we expect 
that higher educated older people will report more time in paid work compared to 
lower educated older people. Further, having more income to outsource housework, 
and less discretionary time, we expect that higher educated older people will report 
less domestic work than lower educated counterparts. Finally, because leisure time 
depends in part on the length of one’s employment hours, we also expect that higher 
educated older people will enjoy less leisure than less educated older people. We 
expect a similar pattern for sleep.

In East Asia, we expect to find the opposite patterns with lower educated older 
people reporting more time in paid work, less leisure, and less sleep, but the same or 
more time in domestic work because they lack the financial resources to outsource 
domestic labor (Yeh et  al., 2020). This is because in East Asian contexts lower 
educated older people are less likely to access formal sector pension (compared 
to highly educated older people) and continue working for pay past the normative 
retirement age (World Bank, 2015; Yeh et al., 2020).

Overall, we expect that in contexts with more generous welfare benefits and sup-
port in the form of older adults’ care and pension such as in Social Democratic 
(Denmark, Finland, Norway) and Conservative regimes (France, the Netherlands), 
the educational gradient in time-use among older populations will be weaker, com-
pared to the East Asian, Democratic Liberal (UK, US, Canada) and Southern Euro-
pean (Italy, Spain) contexts where old age safety net is more dependent on individu-
al’s characteristics such as their educational attainment.

Methods

Data and Analytic Samples

We pooled data across the cross-sectional waves of the time-diary surveys from each 
of the 14 countries included in this study to examine daily time-use budgets among 
older populations. Time-diary surveys ask respondents to recall (or self-record), in 
sequence, the activities of the previous 24-h day (or of a sampled day; for a review 
of time-diary methodologies see Bartlett & Milligan, 2015; Robinson, 2002).

To make the data comparable across national contexts, we conducted a pioneer-
ing effort and harmonized the data from four East Asian countries (China, Japan, 
South Korea, Taiwan) with data from ten Western countries included in the Multi-
national Time Use Study and collected between 2000 and 2015 (Canada, Denmark, 
Finland, France, Italy, the Netherlands, Norway, Spain, United Kingdom, and United 
States; Fisher et  al., 2018; https:// www. timeu se. org/ mtus).1 The harmonized East 
Asian surveys included: the Chinese Time Use Survey (2008 wave; http:// www. 
stats. gov. cn/ engli sh/); the Japan Survey of Time Use and Leisure Activities (2001 
and 2006 waves; https:// www. stat. go. jp/ engli sh/ data/ shakai/ index. html); the Korean 
Time Use Survey (2004, 2009, and 2014 waves; http:// kostat. go. kr/ portal/ eng/ index. 
action); the Taiwan Survey of Social Development Trends (2000 and 2004 waves; 

1 Harmonization codes are available at https:// www. genti me- proje ct. org/ data.
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https:// srda. sinica. edu. tw/ index. php). Details about the mode of data collection, col-
lector, survey years, and survey titles, for each country are available in the Appen-
dix, Table A1.

Because the focus of our analysis is on the time-use patterns of older populations, 
we retained in the sample respondents aged 60 to 75 years old,2.3 Our aim was to 
document the daily time-use budgets of functional older populations (Salomon et al., 
2012), who are close to retirement age, or have recently retired (König et al., 2016; 
Yeh et al., 2020). We capped the sample at age 75 to limit the share of respondents 
who may suffer from serious health issues (Herd, 2006; Salthouse, 2009) which in 
turn would be reflected in their daily routines; and to limit sample selection bias 
linked to higher mortality at older ages (Statista 2021). Only primary activities (i.e., 
activities that were respondent’s main focus) were included in this analysis. Second-
ary activities (i.e., other activities done at the same time with the primary activity) 
were not included in this analysis. Note that we retain non-doers in the analysis (i.e., 
respondents who reported no time in a specific activity as for example paid work, 
either because they did not participate in that activity the day of the diary or because 
they do not engage in that activity in general (e.g., retired respondents) (for a similar 
approach see Negraia et al., 2018).

The analytic sample contains only a few outlier cases (see Appendix, Table A2 
for details). Prior research suggests that people report their time use rather accu-
rately in time use diaries at old ages (Sayer et al., 2016), and that age is not asso-
ciated with systematic error in time use data (Kan 2008; Kan and Pudney 2008). 
Therefore, in line with previous time use research (Adjei et al., 2017; Anxo et al., 
2011; Hertog et al. 2021; Kan et. al. 2011), we did not exclude outlier cases from the 
analytical sample.

We grouped the 14 countries in our study into eight study samples. The East 
Asian countries which represent the first four samples, were analyzed separately 
because little is known about differences in time-use patterns between these popula-
tions: Sample 1 (China; N = 9,280), Sample 2 (Japan; N = 118,791), Sample 3 (South 
Korea; N = 23,776), Sample 4 (Taiwan; N = 9,900). The Western countries were 
grouped into four samples according to welfare regime based on the framework of 
Esping-Andersen (1990) and Sainsbury (1999; for a similar approach see Aysan & 
Beaujot, 2009): Sample 5 = Southern European regimes (Italy, Spain; N = 30,408), 
Sample 6 = Social Democratic regimes (Denmark, Finland, Norway; N = 3,862), 
Sample 7 = Conservative regimes (France, the Netherlands; N = 11,069), and Sam-
ple 8 = Democratic Liberal regimes (Canada, UK, US; N = 37,493).4

2 If respondents were aged 60 to 75 at the time of data collection (2000 to 2015), then the respondents 
included in our study are part of cohorts born between 1925 and 1955.
3 For Japan, due to data limitations, the upper age limit was 74.
4 See Appendix, Table A1 for total number of diary days, and survey years by country.
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Key Measures

Dependent Variables Time Spent in Major Daily Activities. The main aim of this 
project was to document how older individuals spend their time across four major 
daily activities: paid work, domestic work, leisure, and sleep (for similar approaches 
see Anxo et  al. 2011; Van der Lippe et  al., 2011). We focus on these broad 
categories because they capture a large share of individuals’ daily lives but also 
because they have clear implications for social inequalities (Blair-Loy et al., 2015; 
Chatzitheochari & Arber, 2009; Luyster et al., 2012; Ng & Popkin, 2012; Thompson 
& Dahling, 2019). Paid work included time spent working in the labor market (i.e., 
any income generating work, traveling as part of work, job searching). Domestic 
work captured household related chores and care activities such as: cooking, 
cleaning, shopping, home/vehicle maintenance, child-care, and older-adult-care. 
Leisure included socializing and recreational activities such as: practicing sports, 
going to the cinema, visiting friends, playing games, reading, watching television. 
Sleep captured any time spent sleeping or napping.5

Welfare Regimes As discussed in the Introduction section (see above), prior work 
suggests that macro-level factors such as the welfare regimes practiced in each coun-
try can structure how people spend their time (e.g., length of hours spent doing 
paid work/day). To capture the effect of various welfare regimes on the daily time 
budgets of older populations, we conducted analyses separately by country/welfare 
regime, for a total of eight samples as described in the Data section (see above).

Independent Variables Sex reflects respondents’ self-reports of whether they identi-
fied as male (= 0) or female (= 1). Additional questions about respondents’ gender 
identity (man, woman, transgender, other identities) were not available in the data. 
We used this measure of sex as a proxy for respondents’ gender, although we recog-
nize that sex and gender identities are non-binary and do not always correspond with 
each other. Education level is based on respondents’ highest degree attainment and 
was operationalized as: less than higher secondary education (= 1), higher second-
ary education (= 2), more than higher secondary education (= 3).

Covariates All models included controls for respondent, household, and survey 
characteristics, which previous work has shown to be associated with time-use 
patterns (Bianchi et al., 2006; Kan and He 2018; Kolpashnikova and Kan 2020a): 
age (continuous) and age squared, partnership status (0 = not partnered/single; 

5 See the MTUS user guide (Table 3.1., pages 43–44, https:// www. timeu se. org/ sites/ defau lt/ files/ 9727/ 
mtus- user- guide- r9- febru ary- 2016. pdf) for further detail on activity codes.
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1 = partnered/married/cohabiting); number of adults living in the household (meas-
ured continuously, ranging from 1 to 12); urbanicity (i.e., whether the household 
is located in an urban area coded as 0 = no; 1 = yes)6; whether the diary was col-
lected on a weekday (= 1) or a weekend (= 0); and survey year (ranging from 2000 
to 2015).7

Analysis Plan

Like other studies (Adjei & Brand, 2018; Sullivan et al., 2018), we modeled our 
four dependent measures—time spent in paid work, domestic work, leisure, and 
sleep—continuously (total minutes/day). As explained above, data were pooled 
across the available survey waves—within each of the 14 countries included 
in this study—and treated as cross-sectional. In the first part of the analysis, 
we conducted binary analyses, separately for each activity type, to provide a 
descriptive understanding of the time-use patterns of older populations across 
the eight study samples. Next, we repeated this step by respondents’ gender, and 
afterwards by education level to document differences in time-use patterns for 
these subgroups. In the second part of the analysis, we repeated these same steps, 
this time using ordinary least squared (OLS) regression models to test if patterns 
documented in the descriptive analyses persisted when controlling for the set of 
covariates described above. We used OLS instead of Tobit models, which are 
traditionally used to deal with the high volume of zeros typical for time-use data 
because of evidence suggesting that OLS estimates are similar to those obtained 
from Tobit models (Foster & Kalenkoski, 2013) and that OLS estimates are 
“unbiased and robust to a number of assumptions about the relationship between 
the variables in the model and the probability of doing an.

activity” (Stewart, 2013). Finally, we conducted several additional analyses 
to check the robustness of our findings including: a) models controlling for 
respondent’s employment status, b) models looking at respondents ages 70 to 
75 years, c) models exploring the interplay between passive and active leisure. We 
provide theoretical justification for each of these additional analyses, below, in the 
Supplementary Analyses and Robustness Checks section. All analyses included 
weights so that the proportion of weekdays to weekends was 5:2 and each country-
year shared the same proportion of the full sample. The percentage of missing data 
on the variables included in our models was low (< 1%). For this reason, we used 
listwise deletions, instead of multiple imputation (Allison, 2003). Analyses were 
conducted in STATA 16.

6 Information on urbanicity is missing in the MTUS for Samples 6, 7, and 8. To retain this indicator in 
the analysis, we coded respondents from these samples, as residing in urban areas. Robustness checks 
where we dropped the urbanicity indicator from the analyses showed very similar patterns as those from 
the main analysis.
7 See Appendix, Table A-1 for survey years for each country. Note that some countries include only one 
survey year. Data from countries including multiple survey years were pooled together and treated as 
cross-sectional.
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Findings

Table  1 presents descriptive statistics (weighted means and percentages) for 
socio-demographic characteristics of older respondents across the eight study 
samples separately and pooled together. The average age of respondents across 
samples ranges between 65 and 67  years old. Women represent roughly half of 
each sample, more in Sample 8 (Canada/UK/US) with 57%, and less in China 
with 47%. The distribution of respondent’s education levels varies between 
samples. Most respondents from China, South Korea, Taiwan, and Sample 5 
(Italy/Spain) reported having Less than higher secondary education (range: 68% 
to 87%). In Samples 6 (Denmark/Finland/Norway), 7 (France/the Netherlands), 
and 8 (Canada/UK/US) respondents are somewhat more evenly distributed 
across educational gradients. The share of partnered (i.e., married or cohabiting) 
respondents ranges between 73 and 87% across samples, except for Sample 
8 (Canada/UK/US) where 55% of respondents reported being partnered. On 
average, there were more than two adults (range: 2.38 to 2.86) co-residing with the 
respondent in East Asian countries and Sample 5 (Italy/Spain), and less than two 
adults (range: 1.83 to 1.91) in Samples 6 (Denmark/Finland/Norway), 7 (France/
the Netherlands), and 8 (Canada/UK/US).

Fig. 1  Mean time (minutes/day) spent in major daily activities by older respondents, across countries/
regions. Note: Results graph the average time spent in daily activities (in minutes/day) for older respond-
ents across the 8 countries/regions included in this study
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Bivariate Analyses

Time‑use Budgets of Older Respondents across Countries/Regions

In the first step of the analysis, we examined the daily time-use budgets of older 
respondents across the eight study samples. We report average time spent in major 
daily activities in minutes/day, in Fig.  1. However, to facilitate comprehension of 
these descriptive statistics we summarize them here, in hours/day. We found that 
older respondents from East Asian countries, reported on average more time in paid 
work (between 1.8 and 2.6  h/day) compared to older respondents from Western 
countries (between 0.5 and 1.5 h/day). Next, we found that older respondents from 
East Asian countries reported spending, on average, less time doing domestic work 
(between 1.8 and 3 h/day) than older respondents from Western countries (between 
3.3 and 4.3 h/day). For leisure and sleep, patterns are less differentiated. For leisure, 
respondents from China reported the least amount of time spent in leisurely activi-
ties (5.6 h/day) while respondents from the other samples reported between 6.3 and 
7.4 h of leisure per day. However, for sleep, older respondents from China (9.5 h/
day) and Taiwan (9.2 h/day) reported the most time sleeping with the other samples 
reporting between 8 and 9 h of sleep daily.

In sum, older respondents in East Asian countries undertook far more paid work 
and less domestic work than their counterparts in Western countries. Overall, time 
spent in leisure activities was somewhat similar across countries, but older adults 
in China, Southern European (Italy/Spain) contexts, and Japan enjoyed less leisure 
time than respondents from the other countries/regions; and older adults in China 
and Taiwan reported the longest sleep periods.

In supplementary analyses where we explored patterns separately for employed 
vs. not employed respondents (except for France where information on employment 
status is missing) we found that for the employed group, patterns were similar to 
those reported in the main analysis, although differences between East Asian and 
Western contexts were smaller (see Appendix, Figure  A1). Interestingly, for the 
unemployed group, in China and Japan, respondents still reported on average 40 min 
of paid work per day – compared to less than 10 min in other regions – likely indi-
cating that in these contexts some older adults continue working for pay into their 
retirement, in family farms, or in informal markets.

Next, we conducted binary analyses exploring variation in the daily time-use 
patterns of older adults, separately for women and men, and then by respondent’s 
education levels. However, because these patterns were similar to the multivari-
ate results which we will present next, we report these descriptive findings in the 
Appendix, see Figures A2 and A3.

Multivariate Regression Analyses

In the second part of the analysis, we ran multivariate regression models (OLS) to 
test if the descriptive patterns obtained from bivariate analyses remained when we 
controlled for the relevant covariates described above (see Measures section). To 
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facilitate the comprehension and visualization of these time-use patterns we graphed 
the regression coefficients, and we report these in Figs.  2 and 3 (see Appendix, 
Tables A3 to A6, for full regression coefficients).

Gender Gaps in Time‑use Budgets of Older Respondents

First, we examined the size (minutes/day) of the gender gaps in daily time-use between 
older women and older men within each country/regional context (see Fig.  2). The 
X axis shows the difference in time between women and men, with negative values 
indicating that men reported more of that activity, and a positive value indicating that 
women reported more of that activity. For paid work, we found that across countries, 
older women reported significantly less time working for pay than men did; and that 
this gender gap in paid work was larger in East Asian (a difference of 80 to 100 min/
day) than in Western contexts (a difference of 30 to 40 min/day), even after controlling 
for characteristics like respondents’ age, partnership status, education level. The largest 
gender gap was in Japan, where older women reported working for pay about 100 min 
less than older men. For domestic work, we found that women did more than men, 
across countries. The size of this gender gap was larger in East Asian countries and 
Southern European (Italy/Spain; a difference of 150 to 200  min/day) than in Social 

Fig. 2  Point estimates and 95% confidence interval of gender difference (women vs. men) in time-use 
among older people, across countries/regions. Note: The X axis presents difference in time (minutes/
day) between women and men, aged 60 to 75, for four separate daily activities. Negative values indicate 
that men do more of that activity; positive values indicate that women do more of that activity. Results 
from OLS models, estimated separately for each activity and including controls for individual level fac-
tors (gender, age, age squared, education level, household size, urban area). Coefficients and cell sizes are 
available in the Appendix, Tables A2-A5
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Democratic, Conservative, and Liberal Western countries (a difference of 60 to 75 min/
day), even after controlling for relevant covariates. For leisure, we found that women 
enjoyed less leisure time than men did, across countries. Strikingly, women in Southern 
European (Italy/Spain) contexts spent 110 min less per day on leisure than men. The 
gender gap in leisure was also substantive in Japan, South Korea, and Taiwan with a 
difference of 60 to 80 min. The smallest gender gap in leisure was in Social Democratic 
countries (Denmark/Finland/Norway; approximately 30  min per day). For sleep, 
in analyses controlling for relevant covariates, consistent with the bivariate results, 
we found little or no gender differences for respondents from Social Democratic, 
Conservative, and Liberal contexts. In China, older women reported more sleep time 
than men. However, in Japan, South Korea, Taiwan, and Italy/Spain, older women 
reported less sleep time than men. The largest gender gap in sleep time was in Japan, 
where women reported sleeping about half an hour/day less than men.

In sum, results from multivariate regression analyses exploring variation by 
respondents’ gender showed clear gendered time-use patterns among older adults in 

Fig. 3  Point estimated and 95% confidence interval of time-use among older people, by educational level 
(reference group: less than higher secondary education). Note: The X axis presents difference in time 
between respondents with Higher Secondary Education and those with Less than Higher Secondary Edu-
cation (blue lines); and More than Higher Secondary Education and those with Less than Higher Sec-
ondary Education (read lines); aged 60 to 75, across daily activities. Negative values indicate that the 
reference group (Less than Higher Secondary Education) do more of that activity; the reverse for positive 
values. Results from OLS models, estimated separately for each activity and including controls for indi-
vidual level factors (gender, age, age squared, education level, household size, urban area). Coefficients 
and cell sizes are available in the Appendix, Tables A2-A5
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all the countries studied. Overall, men spent more time on paid work, less time on 
domestic work, and more time on leisure than women, across contexts. The gender 
gaps in time-use are substantially larger in the four East Asian countries than in the 
Western countries we studied (except for Italy/Spain). The gendered patterns in time-
use are the most distinctive in Japan and Italy/Spain, where women reported far more 
domestic work, less leisure, and sleep less than men.

Educational Gradients in Time‑use Budgets of Older Respondents

Next, we present results from multivariate OLS regressions assessing differences 
in time-use budgets of older adults across education levels (less than higher 
secondary education = reference group). To facilitate the visualization of 
the patterns we graphed the coefficients, and we present them in Fig.  3 (full 
regression coefficients are reported in Appendix, Tables A3-A6).

We found that in all East Asian countries, the more educated groups reported 
less time in paid work (between 20 and 40 min) than the least educated group. 
We observed the opposite association in Western countries, where more educated 
older adults reported spending more time in paid work (between 5 and 50 min) 
than the least educated respondents.

Looking at time spent in domestic work, we found that, overall, respondents’ 
education levels made little or no difference, in East Asian countries. In West-
ern countries (except Canada/UK/US), more educated respondents spent less time 
on domestic work, but the difference is mainly between those with highest (i.e., 
above higher secondary educational level) and those with lowest education levels 
(i.e., less than higher education levels). This observation concurs with the finding 
that more educated older adults in these countries spend more time on paid work.

Moving on to leisure time, in East Asian countries we observed leisure time ine-
quality by educational level, especially in South Korea and Taiwan where more edu-
cated older adults reported more leisure compared to the least educated group. Pairing 
this finding with the negative educational gradient in paid work, we can say that there 
is a time inequality in East Asian countries where least educated older adults enjoy 
less leisure and work for pay more than their more educated counterparts. In South-
ern European contexts (Italy/Spain) we observe the same pattern where more educated 
older adults enjoy more leisure time compared to their least educated peers. Demo-
cratic Liberal regime (Canada/UK/US) is the only context where higher educated 
older adults reported less leisure than the lowest educated group. For Social Demo-
cratic (Denmark/Finland/Norway) and Conservative (France/Netherlands) regimes, 
overall, we do not observe clear differences in leisure time by education level.

Finally, for sleep, in all countries educational attainment was negatively 
associated with sleep time; with highest educated respondents sleeping least 
(except for China where we observe no association). The educational gradient in 
sleep time is stronger in Japan, South Korea, Taiwan, and Southern European (Italy/
Spain) contexts, compared to the other Western contexts where older adults with 
highest education levels reported spending less time sleeping than less educated 
older adults. In these countries, older adults with “higher secondary education” 
slept around 20 min less per day, and older adults with “above higher secondary 
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education” slept around 35  min less per day than people with “below higher 
secondary education”.

To sum up, for paid work, we observed a distinct and clear pattern in the four 
East Asian countries, with more educated older adults working less than the least 
educated group. The Southern European (Italy/Spain) region joins the East Asian 
countries with more educated people spending more time on leisure and less 
time on sleep than the least educated group. For domestic work, the patterns of 
associations between education levels and time use among the countries included 
in this study are less clear cut.

Supplementary Analyses and Robustness Checks

Models Controlling for Employment Status

In the main analysis, we present estimates from regression models without the con-
trol for employment status (1 = employed, 0 = not employed) because the employ-
ment indicator is missing for France, one of the countries in Sample 7 (Conservative 
regimes). Thus, this approach enabled us to keep France in the Main Analysis.

However, time spent in paid work between older men and women is expected to 
vary with respect to labor force participation and this variation to be systematically 
different by country. Therefore, including a control for employment status in our 
models should provide more accurate estimates of the time budgets of older men and 
women, particularly for the dimension of paid work, but also for the other time con-
texts explored in this study. We re-ran our multivariate regression models, this time 
also including a control for respondents’ employment status (1 = employed, 0 = not 
employed). Results are reported in the Appendix, Tables  A7-A10 and Figure  A4. 
Note: this robustness check does not include France, because employment status is 
not available for France. For paid work, in models controlling for employment sta-
tus we found that older women continue to report less time in paid work than men, 
across contexts, except for Japan, where the difference is no longer significant (see 
Table A7, Figure A4). Further, for paid work, the difference between East Asian and 
Western regions is no longer as clearly defined as in the main analysis, where the 
gender gap in paid work was much larger in East Asian countries compared to West-
ern regions. Thus, while this regional difference becomes less relevant, the finding 
that in old age, women do less paid work than men, is supported by this robust-
ness check where we control for employment status, in all contexts, except for Japan. 
Moving on to the gender gaps in time spent in domestic work, leisure, and sleep 
(see Tables A8-A10, Figure A4), the OLS models controlling for employment status 
revealed very similar patterns to those reported in the main analysis where we did 
not control for employment status. Finally, patterns by education levels from models 
where we controlled for respondents’ employment status (see Appendix, Figure A5) 
were similar to those reported in the main analysis.
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Respondents Aged 70–75

Because retirement age varies across the countries included in this study, and retire-
ment—or the lack of paid employment—plays an important role in structuring peo-
ple’s daily time budgets, we repeated the analysis steps by gender and education on a 
sample of respondents aged 70 to 75 when we would expect that many respondents 
included in these data would have retired. We found that for paid work, time gaps by 
gender and education shrink at ages 70 + , and differences between the East Asian 
countries and Western contexts are less well defined. However, patterns for domestic 
work, leisure, and sleep are overall similar in the full sample (60 to 75 years old) 
and the oldest age group (70 to 75 years old). Tables and Figures are available in the 
Appendix (see Tables A11-A14, and Figures A6-A7).

The Interplay between Passive and Active Leisure

In our main analysis we explore differences in broad leisure time which is merging 
together dimensions of active and passive leisure. We did so in order to simplify the 
already complex design of our study. However, inequalities in active vs. passive lei-
sure have different implications for population health (Bohn et al., 2017). Therefore, in 
supplementary analyses we explored if and how the patterns in broad leisure reported 
in the main analysis differ when we disentangle between active and passive forms of 
leisure. Our measure of active leisure includes activities such as relaxing, socializing, 
volunteering, organization work, religion, going out, sports and exercising. Our meas-
ure of passive leisure includes activities such as reading, listening to the radio, watch-
ing television, browsing the internet on a computer. We re-ran our multivariate models 
including these two additional outcome variables (see Appendix, Tables A15, A16 and 
Figures A8 and A9) and found that for gender, the patterns in active leisure largely 
mapped those for broad leisure, which is the leisure measure reported in the main anal-
ysis. Specifically, for active leisure, in East Asian countries and South European coun-
tries, older women reported significantly less active leisure than older men (see Appen-
dix, Tables A15-A16, Figure A8). In Social Democratic (Denmark, Finland, Norway) 
and Democratic Liberal (Canada, UK, US) regimes, we actually found that gender gaps 
in active leisure are reversed – with women enjoying more time than men. In Conserva-
tive regimes (France, the Netherlands) we found no gender differences in active leisure.

Moving on to Passive Leisure (see Appendix, Tables  A15-A16, Figure  A8), the 
gender gap – with men enjoying more passive leisure than women – remains for each 
country/region. Interestingly, when we compare across broad, active, and passive lei-
sure, for regions 6 (DK/FI/NO), 7 (FR/NL) and 8 (CA/UK/US), we observe that the 
gender gap in leisure is mainly a gap in passive leisure, where men in these contexts 
enjoy more passive leisure than women do, but gaps in active leisure are much smaller 
or not statistically significant. For East Asian and South European contexts however, 
the gender gaps in leisure are composed of gaps where women enjoy both less active 
and less passive leisure than men do.

This additional analysis also provides some refinement for our findings regarding 
gaps in leisure patterns by education level (see Appendix, Figure A9). Specifically, in 
Japan and South Korea higher educated older adults report more active leisure than 
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their less educated counterparts; while in China, Taiwan and Southern European socie-
ties higher educated older adults report more passive leisure than their less educated 
counterparts. We find no gap in leisure time by education in Social Democratic (Den-
mark, Finland, Norway) and Conservative (France, the Netherlands) regimes. Inter-
estingly, the Democratic Liberal regime (Canada, UK, US) is the only context where 
higher educated older adults report both less active and less passive leisure compared to 
less educated older adults.

Discussion

Most prior work examining daily time-use patterns has focused on working 
adults (Sullivan et al., 2018), and little is known about the lives of aging adults. 
As population demographics change and the share of aging adults continues to 
grow (He et al., 2016), it is imperative that we turn our attention to the lives of 
aging adults to examine how they use their time. Our aims were to make such 
advancements and document the daily time-use patterns of older populations 
(ages 60 to 75) at the intersection of gender and educational levels, using a cross-
cultural framework comparing East Asian and Western societies. We did this by 
harmonizing time-diary data collected between 2000 and 2015 from multiple 
national survey agencies in East Asia (China, Taiwan, Japan, South Korea) with 
the Multinational Time Use Study (MTUS) capturing selected Western countries 
which we grouped based on their common welfare regimes (Esping-Andersen, 
1990; Sainsbury, 1999): Democratic Liberal (Canada/UK/US), Social Democratic 
(Denmark/Finland/Norway), Conservative (France/the Netherlands), Southern 
European (Italy/Spain).

We found a clear difference in time spent in paid work by older individuals 
in East Asian contexts who reported working significantly longer hours for pay 
than their Western counterparts. This pattern is in line with our expectations, 
informed by the later development of welfare policies, and continued employ-
ment into retirement age to avoid old age poverty in East Asian countries (OECD, 
2017). Surprisingly, when we refined our analysis by respondents’ gender, we 
found that East Asian older women reported more time in paid work than West-
ern older men. This may be explained by higher risk of poverty in old age in 
East Asian contexts, therefore pushing lower educated women who are poten-
tially agricultural workers, to continue working past retirement age (Yeh et  al., 
2020). Our analyses did not explore intersections between gender and education 
levels, which would allow to examine the potential mechanisms behind this find-
ing. We leave this to future work. Further, as expected, we found that lowest edu-
cated older adults in East Asian contexts reported more paid work compared to 
their more educated counterparts. This is likely because highly educated older 
adults are more likely to have access to private savings, and formal pension plans 
allowing them to exit the labor market; while pension plans for the least edu-
cated older adults are insufficient thus pushing them to remain in the labor market 
(Yeh et  al., 2020). We observed the opposite trend in Western contexts, where 
highest educated older adults reported more paid work time than lowest educated 
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older adults. This may be because they are employed in well-paying jobs, but also 
because they are less likely to suffer from physical disabilities which push lower 
educated older adults out of employment (König et al., 2016).

For domestic work, we found that, overall, older respondents in East Asian 
countries reported less domestic work compared to their Western counterparts. 
This pattern is consistent with the paid work trends because one has less time 
for domestic work if they spend a large share of their day in paid work. Gender 
patterns revealed that, overall, women reported similar time in domestic work, 
across contexts, but East Asian older men reported less time in domestic work 
compared to any other group. These findings provide some support for the idea 
that despite rapid economic growth, gaps in gender roles and expectations in 
East Asian countries remain large and are slow to change (Raymo et al., 2015). 
Indeed, analyses where we explored the size of the gender gaps showed that gen-
der gaps in domestic work were largest in East Asian contexts, especially Japan, 
and smallest in Western contexts, except for Southern European contexts (Italy/
Spain) which was preceded only by Japan. Nevertheless, future research should 
explore if these gaps remain when comparing men and women of similar educa-
tional backgrounds. Potential explanations for the smaller gender gaps in domes-
tic work in Western contexts (except Italy/Spain) may be because in recent dec-
ades men have increased their contribution to domestic housework while women 
decreased theirs (Bianchi et al., 2012). These findings suggest that gender gaps in 
domestic work documented among working age adults (Perry‐Jenkins and Gerstel 
2020) continue into older age and are largest in traditional contexts with strong 
gender normative expectations like East Asia and Southern European contexts.

The amount of daily leisure time that people have depends mainly on their discre-
tionary time left after paid work and unpaid work responsibilities have been fulfilled. 
Given the large gender time difference from domestic work, it is not surprising we 
found that older women reported spending less time on leisure across countries. This 
finding extends knowledge from prior work on gender gaps in leisure time (Craig & 
Mullan, 2013; Yerkes et al., 2020), by showing that these patterns persist into old 
age with women enjoying less time to relax and recharge compared to men across 
all contexts; gaps were largest in Southern European countries (Italy and Spain), 
followed by East Asian countries, and smallest in Social Democratic contexts (Nor-
way, Denmark, and Finland). This finding mirrors patterns for domestic work which 
show that gender gaps were largest in countries with traditional gender roles. Pat-
terns refined by respondents’ education level, revealed that in East Asian contexts, 
higher educated older adults reported more time in leisure compared to their less 
educated counterparts. A pattern that was also found in Southern European (Italy/
Spain) contexts. In the other Western contexts, we found little variation in leisure 
time by educational level among older adults in Conservative (France/the Nether-
lands) and Social Democratic (Denmark/Finland/Norway), but more in Democratic 
Liberal (Canada/UK/US) regimes where higher educated older adults reported less 
leisure time compared to their less educated counterparts.

When considering the full sample, for sleep, we did not find major discrepan-
cies across contexts. However, results from multivariate models showed that women 
slept less than men in Japan and Southern European (Italy/Spain) contexts. This 
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finding complements the findings for domestic work and leisure, where older women 
reported doing more domestic work and enjoying less leisure time than older men. 
We found similar patterns, but smaller gaps in South Korea and Taiwan. Our results 
revealed no gender gaps in sleep for older adults in the other Western contexts. Inter-
estingly, when we examined educational gradients, we found that higher educated 
older adults in East Asian contexts (except for China where there was no effect), 
reported significantly less time sleeping than their less educated counterparts. Given 
that higher educated older adults do less paid work than least educated older adults, 
this finding is potentially explained by their higher share of leisure time. In West-
ern contexts educational gradients were again smaller than in East Asian contexts. 
Future work should examine sleep interruption (number of awakenings) in both East 
Asian and Western contexts, as prior work has suggested that women are at a disad-
vantage (Burgard & Ailshire, 2013; Park et al., 2001).

This work makes multiple key contributions to the study of older populations. 
First, to our knowledge, this study is the first to document the diverging destinies 
of vulnerable older groups in East Asia (women, and lower educated older adults) 
who need to continue working for pay (lower educated older adults), do dispropor-
tionately more domestic work and less leisure (older women) compared to the high-
est educated older adults and compared to older men. These findings suggest that 
in East Asia, the pension and welfare systems do not provide equal provisions to 
people with different levels of education, and lower educated older adults are more 
likely to be “pushed” to work after their normative retirement age and hence have 
their leisure time reduced. Second, these findings highlight that gender differences 
in time use among aging populations are much larger in the East Asian contexts, 
especially Japan and that patterns of time use between genders do not converge in 
later life. Third, this study showed that gender differences and educational gradients 
in time use among older adults in Southern European (Italy and Spain) contexts are 
more similar to patterns found in East Asian contexts than in other Western con-
texts. This suggests that in societies where there are strong family and gender norms 
about care provision, social inequalities in time use are more likely persist in later 
life. Overall, these findings call for policies aimed at reducing these inequalities and 
facilitating successful aging for all older adults, across socio-demographic groups 
in all geo-cultural contexts but particularly in Southern European and East Asian 
contexts (Nakagawa et al., 2020; Solé-Auró & Alcañiz, 2016). Policies targeted at 
reducing old age poverty and improving older adults’ care support will be especially 
relevant. Government subsidized pension schemes that potentially benefit workers 
from all occupations as well as full-time homemakers should be able to reduce gen-
der and educational inequalities in time use in older age. In addition, a public social 
protection system for people in need of long-term care should be introduced, as care 
needs in old age is a major risk for old age poverty, and such a protection system 
should also reduce the care burden of older women (Hashiguchi & Llena-Nozal, 
2020).

Limitations and Directions for Future Research Using pioneering harmonized data 
and a cross-cultural design, this study made important contributions to the study 
of inequalities in time-use inequalities among older populations. Yet, limitations 
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remain. First, given the already complex design of the study, we chose to limit the 
scope of our study to four major dimensions of daily life with clear implications 
for inequalities. Future research should document time-use patterns among older 
populations across other daily activities which may also have implications for social 
inequalities such as time spent eating and drinking (Bowen et al., 2019), and time 
spent in personal and healthcare activities which become increasingly important as 
people age and their health deteriorates (Salomon et al., 2012). Second, we report 
gender gaps in time-use at the population level based on diary reports from indi-
vidual respondents. Future work should replicate these findings using couple-level 
data. Third, due to data limitations we were not able to: a) explore time-use inequali-
ties in old age along other socio-demographic characteristics such as race/ethnic-
ity (Kan and Laurie 2018; Kolpashnikova and Kan 2020b) control for household 
income which would have enabled us to examine why lower educated older adults in 
East Asian contexts reported more paid work (Yeh et al., 2020); c) control for num-
ber of residential grandchildren, or if the household was multigenerational which 
would have enabled us to disentangle some of the domestic work patterns (Yasuda 
et al., 2011); d) explore variation in time use inequalities by gender and education 
over time. We believe these are all important avenues for future work.

This study is one of the first to provide a comprehensive overview of older adults’ 
time use across East Asian and Western contexts. These findings contribute to our 
understanding of inequalities in later life by showing that the destinies of older 
adults in East Asian and Western contexts are strikingly different and are diverging 
by gender and socioeconomic groups. These findings call for policy makers to prior-
itize legislation aimed at reducing these inequalities and facilitating successful aging 
across geo-cultural contexts but particularly in Southern European and East Asian 
contexts.
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