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Abstract

This study examines how population aging will shape a crucial aspect of mental health and 

social well-being – loneliness. Drawing on theories of demographic metabolism, United Nations’ 

population estimates and projections, and survey data covering approximately 50% of the world’s 

population aged 50 and above living in 27 countries, we estimate the role of population aging in 

shaping cross-national differences in loneliness from 1990 to 2050. We use survey data to estimate 

the prevalence of late middle age and older adult loneliness by age and sex, and then apply these 

rates to the evolving age and sex distributions of the populations. Our results highlight massive 

increases in loneliness at ages 50 and above with a tripling of the number of lonely adults in 

these age groups in our sample countries from 104.9 million in 1990 to 333.5 million in 2050, 

increasing variability across countries in the share of their populations composed of lonely adults 

50 and above, and the feminization of global later life loneliness with an increasing share of 

lonely adults in these age ranges being women. These results illustrate the power of demographic 

modeling to advance understandings of national profiles of mental health and social well-being.

Introduction

Population aging is reshaping societies around the world. As a diverse and growing set 

of countries age rapidly, demographers have highlighted population aging’s influence on 

economic trajectories (Bongaarts, 2004; Lee & Mason, 2010, 2011) and caregiving pressures 

(Agree & Glaser, 2009). Population aging can also reshape national health profiles around 

the world, leading to increasing numbers of late middle age and older adults, adults over 

the age of 50, in poor physical health (De Meijer et al., 2013). However, an overlooked 

aspect of the relationship between population aging and health is what population aging 

implies for mental health and social well-being at the population level, and how it might 

create new social pressures in these domains. Like physical health, mental health is included 

in the World Health Organization’s encompassing definition of health, “a state of complete 

physical, mental and social well-being and not merely the absence of disease or infirmity” 

(World Health Organization, 2021). Additionally, mental health is a critical determinant of 

other, better-studied ramifications of population aging like economic productivity, caregiving 
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capacities, and physical health (Bloom et al., 2012; Prince et al., 2007; World Health 

Organization, 2013).

Loneliness is a crucial component of mental health and social well-being that has sparked 

abundant policy attention in recent years. Loneliness occurs when individuals assess that 

their social networks are lacking or deficient in some manner, whether in size or quality of 

connections (De Jong Gierveld, 1989; Perlman & Peplau, 1981; Weiss, 1973). Loneliness 

is a strong predictor of mental health problems such as depression (Cacioppo et al., 2006; 

Domènech-Abella et al., 2019; Heikkinen & Kauppinen, 2004), anxiety (Domènech-Abella 

et al., 2019), and psychological distress (Hawkley et al., 2003; Stickley et al., 2013). 

Loneliness also leads to unhealthy behaviors such as smoking and alcohol consumption 

(Stickley et al., 2013), chronic conditions such as hypertension (Hawkley et al., 2006), 

stroke (Valtorta et al., 2016), metabolic syndrome (Whisman, 2010), cognitive conditions 

such as Alzheimer’s disease (Wilson et al., 2007), and even increased mortality risk (Holt-

Lunstad et al., 2010; Lara et al., 2020; Stokes et al., 2021; Takagi & Saito, 2020).

Research on what predicts loneliness tends to focus on the individual level, finding it is 

associated with small social networks (Ayalon et al., 2013), poor physical health (Aartsen 

& Jylhä, 2011), and living alone (De Jong Gierveld et al., 2012). Two core demographic 

variables, being female (Aartsen & Jylhä, 2011; Dykstra et al., 2005; Nicolaisen & Thorsen, 

2014) and older age (Dykstra, 2009; Nicolaisen & Thorsen, 2014; Victor & Yang, 2012), 

are also critical predictors of loneliness. Cross-national differences in mental health are 

a prominent area of research (Kessler et al., 2009; Vigo et al., 2016; Whiteford et al., 

2015), but, to date, few studies have considered cross-national differences in loneliness (an 

exception is Newmyer et al., 2021), and those that have focus on variation within Europe 

(Fokkema et al., 2012; Nyqvist et al., 2019; Rico-Uribe et al., 2016; Stickley et al., 2013; 

Sundström et al., 2009; Yang & Victor, 2011). Most research relegates demographic drivers 

of mental health to control variables, and no studies of which we are aware consider whether 

demographic changes could be driving changes in the prevalence of poor mental health 

symptoms.

Demographers are well-positioned to revolutionize understandings of cross-national 

differences at the intersections of mental, social, and physical well-being because most 

research on these topics focuses on non-demographic explanations of variation, such as 

institutional, economic, and cultural differences (Fokkema et al., 2012; Höllinger & Haller, 

1990), or even measurement errors (Newmyer et al., 2021). A demographic understanding of 

national loneliness profiles would begin with the theory of demographic metabolism (Lutz, 

2013; Lutz & KC, 2011; Lutz & Muttarak, 2017), which posits that “societies change as a 

consequence of the changing composition of their members with respect to certain relevant 

and measurable characteristics… This is a theory predicting aggregate-level change rather 

than individual behavior” (Lutz, 2013, p. 283). The approach “is not primarily intended to 

explain and forecast demographic variables (such as population size, birth and death rates, 

and the like); rather, the goal is to predict socioeconomic change in a broader sense (e.g., 

values, religions, skills, and productivity of the workforce) using a demographic paradigm” 

(Lutz, 2013: pp.283–284). However, in contrast to demographic determinism, demographic 

metabolism theory does not assume that populations cannot adapt to environmental and 
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social changes and innovations (such as those that made deterministic predictions in the 

1960s inaccurate; see Lam, 2011). Nor does it infer that cohorts are completely determined 

where individuals have no flexibility, thus resulting in a “stagnant pond” of individuals 

in a population (Ryder, 1980). The idea is to assess the implications of demographic 

change given a series of assumptions, which scholars can use to draw boundaries around 

possible futures and reframe questions about future change: for instance, how much would 

remarriage rates have to change to meaningfully shrink the rapidly growing pool of divorced 

older adults (Verdery et al., 2019). Applications of demographic metabolism have ranged 

from studying aggregate changes in education and the stock of human capital (Lutz, 2013; 

Lutz & KC, 2011), Europeans with pan-European identities (Lutz, 2013; Striessnig & 

Lutz, 2016), attitudes toward same-sex relationships (Lutz & Striessnig, 2016), adaptive 

capacities to climate change (Lutz, 2013; Lutz & Muttarak, 2017), older adult family 

composition (Verdery & Margolis, 2017; Verdery, 2019), “super diversity” in terms of 

language and religious composition (Bélanger et al., 2019), and immigrant workforce 

dynamics in terms of literacy (Vézina & Bélanger, 2019; Vézina et al., 2019). To date, 

the theory of demographic metabolism has not made substantial inroads into the study of 

health, particularly as it relates to mental health.

For late middle age and older adult loneliness, a demographic understanding of national 

loneliness profiles would examine how loneliness varies according to age and sex structures 

and whether changes in these demographic factors can explain changes in loneliness 

prevalence at the aggregate level. What is particularly exciting about a demographic 

consideration of cross-national differences in mental health is that it can offer grounded 

projections of how national mental health profiles will change in the coming decades under 

certain assumptions. Specifically, to the extent that the same age and sex structures (absent 

cohort distinctions) for which we have numerous high-quality projections determine mental 

health prevalence, if we can assume that such determination continues, we can develop 

an understanding of the demographic metabolism of mental health. Armed with these, we 

can explore relaxing the assumption of stability in the age- and sex- patterns to see how 

much they would need to change to override the demographically implied trends. These 

contributions are important because they contextualize present cross-national differences 

in standardized terms, offer a baseline against which to judge future developments, and 

highlight the need for policy planning in different contexts. Put simply, if population aging 

will drastically alter national loneliness profiles in the coming decades, and big changes 

in possible associations between loneliness and demographic variables do not override 

such implied trends, these findings should compound concerns about population aging’s 

antecedent health, social, and economic impacts.

The Current Study

We focus on late adulthood because late middle age and older adults have unique 

circumstances that elevate loneliness risks (B. Cornwell et al., 2008; Dykstra et al., 2005; 

Nicolaisen & Thorsen, 2017; Ong et al., 2016; Rico-Uribe et al., 2016) and are a core policy 

concern in many countries (Gerst-Emerson & Jayawardhana, 2015; Prohaska et al., 2020; 

Yeginsu, 2018), and can be studied with high-quality, harmonized cross-national survey data 

(https://g2aging.org/). We ask how population aging has influenced both the prevalence of 
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late middle age and older adult loneliness and the number of lonely adults in these age 

ranges in a wide range of countries in recent decades, and how it will reshape this landscape 

in coming decades. To accomplish these goals, we use harmonized, cross-national data 

from countries in the Americas, Europe, and Asia that contain about half of the world’s 

population of people over the age of 50. We first assess the prevalence of late middle age 

and older adult loneliness and its associations with age and sex in each country, including 

whether age differences owe to cohort variation. These analyses highlight the extent to 

which late middle age and older adult loneliness is determined by age and sex, with limited 

cohort variation, and thus that population prevalence of late middle age and older adult 

loneliness is amenable to modeling as a function of demographic metabolism. Building on 

these analyses, we then combine each studied country’s age- and sex- profiles of loneliness 

with United Nations historical and projected estimates of national age and sex profiles 

(United Nations, 2019) to examine the potential for demographically-induced changes in 

loneliness prevalence. Our analyses demonstrate how national profiles of loneliness in late 

middle age and older adulthood have changed and could change in different countries due to 

population aging, drawing attention to the potential for demographic metabolism modeling 

to contribute to understandings of cross-national mental health changes.

Demographic Predictors of Loneliness—The core demographic variables, age and 

sex, do not cause loneliness, but they are strong predictors of the factors that do, especially 

for late middle age and older adults. This situation is not that different from other topics 

familiar to demographers, like fertility, which is associated with age but is instead shaped 

by social roles (e.g., marriage) and biological factors (e.g., fecundity) that are so age-graded 

that fertility can be amenably modeled as a function of age.

Research on the age pattern of loneliness highlights a U-shaped curve over the life course, 

where adults age 18–29 have high levels of loneliness, which then decrease into middle age, 

before increasing again in later life starting around age 65 (Nicolaisen & Thorsen, 2014). 

Young adults generally have high levels of loneliness because of low satisfaction with the 

size of their social networks, but late middle age and older adults are often lonely due to the 

loss of friends, colleagues, and family members (Nicolaisen & Thorsen, 2014, 2017; Victor 

& Yang, 2012). Some argue that loneliness is relatively stable throughout old age (Victor & 

Bowling, 2012), but a larger body of scholarship suggests that it tends to increase among 

the oldest old (Dahlberg et al., 2015; Dykstra et al., 2005; Heikkinen & Kauppinen, 2004). 

These studies all focus on one European country such as Great Britain (Victor & Bowling, 

2012), Sweden (Dahlberg et al., 2015), the Netherlands (Dykstra et al., 2005) or Finland 

(Heikkinen & Kauppinen, 2004).

Other age-related factors that predict late middle age and older adult loneliness include 

partnership status (Aartsen & Jylhä, 2011; Dahlberg et al., 2018; Dykstra et al., 2005; 

Morgan & Burholt, 2020; Nicolaisen & Thorsen, 2014) and major life transitions like 

retirement (Suanet & Huxhold, 2020). Adults over the age of 50 whose networks extend 

beyond family tend to report fewer feelings of loneliness than their counterparts with 

smaller networks (Dykstra et al., 2005; Mair, 2010, 2019). However, as adults in their 50s 

and older age, their networks become primarily composed of family members rather than 

acquaintances or friends (Ajrouch et al., 2005; Antonucci & Akiyama, 1987; B. Cornwell et 
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al., 2008; Fredrickson & Carstensen, 1990). Dense family-structured networks may provide 

adequate resources and care to those with close relationships, but such networks can be 

detrimental for those who do not have close relationships with their family members (Takagi 

& Saito, 2020) or those with family members occupied with their own lives (Ajrouch et 

al., 2005). Additionally, as individuals age, the odds of key family members dying rise 

(Nicolaisen & Thorsen, 2017). Limited mobility and social participation, often hallmarks of 

the disabilities and chronic conditions that beset many late middle age and older adults, are 

also strong predictors of loneliness (Dahlberg et al., 2015; Macdonald et al., 2018; Paul et 

al., 2006).

Research finds strong associations between loneliness and sex. Although research shows this 

link between sex and loneliness, many of these differences are likely a function of gender 

as determinants of loneliness are generally social in contrast to biological.1 Women tend to 

report being lonelier than their male counterparts (Aartsen & Jylhä, 2011; Dykstra et al., 

2005; Nicolaisen & Thorsen, 2014), part of a long-recognized tendency for women to report 

higher rates of depressive symptoms in all manner of contexts (Weissman et al., 1993). This 

sex disparity may owe to men being less likely to admit feelings of loneliness in surveys 

than women (Nicolaisen & Thorsen, 2014). Another contributor to these patterns is different 

dimensions of loneliness and how they vary across the sexes. Men may be more socially 

lonely than women meaning they have fewer social contacts, which evidence suggests is true 

for people of comparable ages (Cornwell et al., 2008); in contrast, women may be more 

emotionally lonely than men, meaning they are more likely to identify feelings of loneliness 

(Nicolaisen & Thorsen, 2014). Even if men have fewer contacts than women at a given age, 

however, compositional differences in the population over the age of 50 may make women 

lonelier overall. For instance, women may also be at a greater risk of loneliness than men 

due to living longer and their greater likelihoods of being widowed (Dahlberg et al., 2015; 

Nicolaisen & Thorsen, 2014) and living alone (Reher & Requena, 2018).

Sex differences in the structure of social networks may also contribute to sex differences 

in late middle age and older adult loneliness. Women may experience more structural 

changes to their social networks over the life course than men. Older women tend to 

have smaller social networks than middle-aged women (Ajrouch et al., 2005), which could 

induce a sense of loss that leads to loneliness. In contrast, men’s network structures vary 

less across the life course (Ajrouch et al., 2005). Women’s roles as “kin keepers” and 

the normative centrality of children in women’s lives (Hagestad, 1986) may contribute 

to these associations. Retirement, a life transition that late middle age and older adult 

men are more likely than women to experience (owing to higher employment among men 

than women), may temporarily increase a retiree’s number of social connections (Suanet 

& Huxhold, 2020) and retirees are increasingly retaining work-related relationships into 

retirement (Cozijnsen et al., 2010). These differences in network structure may offer men 

more protection against loneliness in late middle age and older adulthood than they do for 

women.

1Because the survey data we use rely on measures of respondent sex rather than gender, we focus on our discussion on sex differences.
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Although most research on loneliness focuses on individual-level predictors of loneliness, 

a small number of studies examine its cross-national variation. Countries may have 

different relationships between loneliness and demographic variables such as age and sex, 

as national differences in factors such as retirement ages (Saure & Zoabi, 2011), health 

conditions (Verdery et al., 2021), and the size and shape of social networks (Mair, 2019). 

Additionally, considerations such as built environments (e.g., reliance on driving), social 

norms (e.g., expectations of family solidarity), and other geographic factors may also feed 

into differences in loneliness. Prior cross-national studies of loneliness primarily focus on 

the differences in prevalence levels between contemporary European countries (Fokkema et 

al., 2012; Nyqvist et al., 2019; Rico-Uribe et al., 2016; Stickley et al., 2013; Yang & Victor, 

2011). Within Europe, loneliness is geographically patterned, with higher levels in Eastern 

than Western Europe (De Jong Gierveld et al., 2012) or Northern Europe (Nyqvist et al., 

2019; Yang & Victor, 2011). Loneliness is also more prevalent in Southern Europe than 

Northern Europe (Dykstra, 2009; Fokkema et al., 2012). Most ascribe these differences to 

social policies (Nyqvist et al., 2019) and the tension between familistic norms and reality 

(Dykstra, 2009). Late middle age and older adults in Northern European countries, often 

characterized as highly individualistic places (Reher, 1998), may be less lonely than those in 

Southern Europe because it is more common to live alone there (Dykstra, 2009). However, 

it is unclear how levels of loneliness in contexts such as East Asia might compare to those 

in Europe. For instance, East Asian countries like the Republic of Korea have rapidly aging 

populations and familistic values that might place them at an increased risk of experiencing 

high levels of loneliness in their populations, but, conversely, late middle age and older 

adults in the Republic of Korea tend to be in good health and thus less mobility-restricted 

(Verdery et al., 2021), which may predict low levels of loneliness.

Population Aging and Changes in Loneliness—It remains an open question whether 

population aging will influence the population prevalence of late middle age and older adult 

loneliness, and it is not entirely predictable how such influences might play out across 

countries. There are two relevant factors: the country-specific pace of population aging – 

including dynamics in the distribution of the age-sex structure among those over 50 years 

old, not just the mean age – and each country’s age-sex pattern of adult loneliness in these 

age ranges. These factors contribute to prevalence levels by shaping important aspects such 

as the number of lonely late middle age and older adults, as well as sex differences in 

loneliness.

Over the next several decades, there will be uneven rates of aging across countries (United 

Nations, 2019). According to the UN World Population Prospects, in 2020, the two countries 

with the largest share of the population over age 65 were Japan (28.4%) and Italy (23.3%); 

in 2050, the Republic of Korea (38.1%) and Japan (37.7%) will be the world’s oldest 

populations, but 28 other countries will have populations with a greater percentage of the 

population above 65 than Japan does today. Even countries with comparatively small shares 

of late middle age and older adults today, like Saudi Arabia (3.5% to 17.2%) or Indonesia 

(6.3% to 15.9%), are expected to see rapid aging in the coming decades. Both the rate 

of population aging and the age pattern of loneliness will uniquely continue to shape the 

population level prevalence of loneliness of countries. For example, Greece and Italy both 
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have rapidly aging populations whose aging patterns are comparable, with Greece going 

from 22.3% to 36.2% and Italy going from 23.3% to 36.0% of their populations older than 

age 65 between 2020 and 2050 (United Nations, 2019), but they have very different levels of 

late middle age and older adult loneliness today (Newmyer et al., 2021).

How population aging will interact with country-specific age-sex patterns of loneliness is 

challenging to predict. To illustrate a few scenarios, Table 1 presents a highly stylized 

example that focuses on three hypothetical countries: A, B, and C (the bottom row offers 

notation we refer to here). We show trends in aging in each of these countries at two time 

points (columns with notation T1 and T2). In the first period (T1) there are stark differences 

in the share of each population’s late middle age and older adults that is in the oldest old 

category: B has twice as many oldest old individuals as A, and C has three times as many. 

By the second period (T2), these differences have waned, but the rank order remains. We 

also show a hypothetical categorical age difference in loneliness prevalence (columns with 

notation Lyand Lo), which here is assumed to be constant over time. In all three countries, 

loneliness prevalence is twice as high among the oldest old individuals (Lo) as it is among 

the younger set (Ly), but the baseline rates differ by country such that A has the highest 

loneliness levels at each age, followed by C, then B.2 What does this example reveal? Even 

though it is quite simple to calculate the expected loneliness in each time period (the bottom 

row gives the resultant calculations), which we present in the table’s rightmost columns, 

this example highlights the need to consider the complexities of population aging to better 

understand how societies’ prevalence of loneliness might change in response to population 

aging in the coming decades. In the remainder of this article, we pursue such computations.

Materials and Methods

Data

We study population aging’s influence on late middle age and older adult loneliness using 

multiple international studies, which allows us to evaluate and compare various countries 

from diverse regions (https://g2aging.org/). We draw on nine surveys collectively covering 

27 countries around the world that contain an estimated 48.5% of the current global 

population over 50. These studies are the Chinese Health and Retirement Longitudinal 

Survey (CHARLS), the English Longitudinal Study of Aging (ELSA), the Health, Aging, 

and Retirement in Thailand (HART) study, the U.S. Health and Retirement Study (HRS), the 

Indonesia Family Life Survey (IFLS), the Korean Longitudinal Survey of Aging (KLoSA), 

the Mexican Health and Aging Study (MHAS), and the Survey of Health, Aging and 

Retirement in Europe (SHARE),3 and the Irish Longitudinal Study on Aging (TILDA). 

We select these surveys because they are “International Sister Studies” of the Health 

and Retirement Study (HRS; https://hrs.isr.umich.edu/about/international-sister-studies).4 

2Note that these examples are highly stylized, and real data contain further complexities, where the entire age-sex distribution of the 
over age 50 adult population and loneliness patterns therein matter.
3Within SHARE, we do not include Bulgaria, Cyprus, Finland, Hungary, Latvia, Lithuania, Malta, Romania, and Slovakia because 
they only have one wave of data where loneliness was measured.
4We exclude HRS Sister studies that do not currently have publicly available data (the Malaysia Ageing and Retirement Survey and 
the Healthy Aging in Scotland study), require a full proposal to access (the Northern Ireland Cohort for the Longitudinal Study of 
Aging), do not measure loneliness (the Costa Rican Longevity and Healthy Aging Study), have limited waves of data (the Brazilian 
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These data sets cover the following countries: Austria, Belgium, China, Croatia, the Czech 

Republic, Denmark, England, Estonia, France, Germany, Greece, Ireland, Indonesia, Israel, 

Italy, Luxembourg, Mexico, the Netherlands, Poland, Portugal, the Republic of Korea, 

Slovenia, Spain, Sweden, Switzerland, Thailand, and the United States. With weights, these 

data are nationally representative of each corresponding country, but in two of them (Ireland 

and Thailand) we do not have access to the weights.5 All the surveys cover late middle age 

and older adults, but the minimum age of inclusion varies somewhat between studies. To 

arrive at a consistent age cutoff, we restrict our analyses to respondents age 50 and above in 

each survey.

Table 2 presents detailed information about the sample surveys we analyze: numbers of 

respondents, survey waves/years, country codes, and income levels. As can be seen, most of 

these studies are quite large with thousands or tens of thousands of respondents, typically 

observed several times. The studies also provide substantial coverage of both late middle 

age and older adults, with a large number of observations among those age 65 and above. 

For reference, we include the International Organization for Standardization three-digit 

(ISO3) codes for each country, which we use in several figures later in the manuscript. 

Unfortunately, these data primarily cover upper middle and high income countries, reflecting 

the dearth of global aging data collected in low and middle income countries; nonetheless, 

these 27 countries contain substantial numbers of the world’s late middle age and older 

adults (48.5% of the global age 50+ population in 2020).

In addition to survey data that provide us with data on loneliness and demographic 

information on representative samples of respondents, we also use data from the UN 

World Population Prospects to model historical and projected changes in countries’ age-sex 

composition and size (United Nations, 2019). The UN data cover the period 1950–2100, but 

we focus on the years between 1990 and 2050. This period looks backward and forward 

30 years from the present and stays within a future period whereby all of the late middle 

age and older adults of 2050 are currently alive, making the timeframe within the bounds of 

reasonable projections. It is important to recognize that our focus on age groups 50+ and the 

timeframe of our study (1990 to 2050) means that our results do not vary substantially by 

whether we use the UN high, medium, or low estimates, which only vary fertility levels and, 

thus, do not yield variation in population composition within our focal age groups during 

our study period: e.g., the first year in which the UN projects within-country variation in 

the age 50–55 category is 2075 (reflecting uncertain estimates of those born in 2025, who 

would enter the 50–55 year old age group in that year). To test for other sources variability, 

we conducted several sensitivity analyses that we discuss in a dedicated Sensitivity Analyses 

section below; one of these tests includes using entirely different demographic projections 

derived from the Shared Socioeconomic Pathways (SSP) projections.6

Longitudinal Study of Aging, the Longitudinal Aging Study in India, and the Health and Aging in Africa study) or age ranges 
(Japanese Study of Aging and Retirement), or include countries covered in other surveys (the World Health Organization Study on 
Global Ageing and Adult Health).
5The HART study does not generate sample weights, nor do they have guidelines on how to do so. TILDA only provides sample 
weights for the first wave of data.
6The SSP database is hosted by the IIASA Energy Program at https://tntcat.iiasa.ac.at/SspDb.
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Table 3 shows the past and projected future number of late middle age and older adults 

across our surveyed countries using estimates from the UN data. Even though the number of 

late middle age and older adults varies, the size of the population over age 50 is expected 

to increase in all countries from 1990–2050. The pace of aging combined with population 

size increases leads to quite staggering estimates of growth in the numbers of adults over age 

50 worldwide: from 887.4 million in the world in 1990 to 1.883 billion today all the way 

to 3.179 billion in 2050. Our sample countries reflect this growth, with 431.6 million late 

middle age and older adults living in sample countries in 1990 to 914.2 million today to 1.3 

billion in 2050.

The pace of aging in each country is also rapid, though there is substantial variation 

between places as illustrated in the table’s estimates of the percent of each country’s entire 

population that are late middle age and older adults. In 1990, the percent of each national 

population over the age of 50 ranged from a low of 12%−16% (Mexico, Thailand, China, 

and Republic of Korea) to a high of 33% or more (Italy, Sweden, and Germany). In 2050, 

all but one country (Israel) will have more than a third of their populations over the age 

of 50, as high as 59% in the Republic of Korea. The growth in the share of the population 

over 50 is in general much higher in the Asian countries (the Republic of Korea, Thailand, 

and China) than elsewhere. These data reveal that population aging is a global concern and 

affects countries of varied income levels and in diverse geographic regions.

Measuring Loneliness in Surveys

To assess loneliness prevalence in each country, we use a single-item measure that is 

harmonized across surveys, which prior work suggests works well for measuring cross-

national differences in late middle age and older adult loneliness and performs similarly as 

multi-item scales (Newmyer et al., 2021). The question about loneliness in most surveys 

comes from the Center for Epidemiological Studies-Depression (CES-D) scale, which 

evaluates respondents’ depressive symptoms (Radloff, 1977). This question inquires whether 

a respondent felt lonely in the past week. In surveys that do not include the CES-D scale, 

there is a comparable question, “How often do you feel lonely?” We harmonize respondents’ 

answers across surveys into a dichotomous measure, coding respondents who answer they 

“never” or “rarely” feel lonely as not being lonely and those answering they feel lonely 

more frequently than that as being lonely. Appendix A includes details about the specific 

questions and answers for each survey.

We assess the extent to which loneliness varies across ten-year birth cohorts (<1920, 1920–

9, 1930–9, 1940–9, 1950–9, and 1960–9), age groups (50–54, 55–59, 60–64, 65–69, 70–74, 

75–79, 80+), and sex (male and female). Using uniform 10-year birth cohorts allows for 

measurement comparability across countries. Our sample includes more cohorts in some 

countries than others, depending on when surveys were administered. For example, we 

observe more cohorts and more observations across cohorts in the United States (HRS) 

than Spain (SHARE) because the HRS had earlier and more frequent data collections than 

SHARE. This means that the cohort born before 1924 in the HRS (Aging and Health 

Dynamics cohort – AHEAD), a theoretically defined “generation” (Sonnega et al., 2014), 
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cannot be compared to the same cohort in other surveys, which motivates us to focus on 

fixed 10-year birth cohorts.

Analytic Plan

Our central aim in this article is to understand how population aging influences national late 

middle age and older adult loneliness levels, in service of a broader effort to showcase the 

potential for demographic analyses to shed light on changing national and global mental 

health burdens. To achieve this aim, we proceed in multiple stages.

We first attempt to estimate reliable age-sex patterns of late middle age and older adult 

loneliness in each country, which we will later use to model changing loneliness prevalence 

in these age ranges as a function of changes in the age-sex structure among those over 

age 50 (i.e., demographic metabolism). However, the validity of these subsequent analyses 

hinges on the critical assumption that the age-sex pattern of loneliness is time-invariant 

across the period of analysis (1990–2050). If there are cohort differences in the age pattern 

of loneliness, then this assumption of a time-invariant age-sex pattern of loneliness is 

invalid. We first test its applicability to the recent past using empirical data, as described 

here. Then, as described in the Sensitivity Analyses section, we test how our results might 

change were assumed time-invariance to wane in the future.

Figure 1 presents the age pattern of loneliness for multiple cohorts in a select group of three 

countries (i.e., Greece, China, and Denmark; ignoring sex differences for now). This figure 

highlights the types of data we use and illustrates what the cohort-invariance assumption 

implies. Each point is the average for a given birth cohort’s responses to the loneliness 

questions of interest when they are the ages indicated on the x-axis, which we derive 

from the survey measures over multiple years so that we can see members of a cohort at 

different ages and multiple cohorts at any given age. Three key features stand out. First, 

the figure shows the generally strong regularity in the age patterns of age 50 and older 

loneliness in each country. It is age, rather than birth cohorts, that is important for late 

middle age and older adult loneliness prevalence in these countries. As an example, consider 

the clear continuity between the average loneliness levels of 75–79-year-old residents of 

each of the countries born ten years apart, in the 1930–39 and 1940–49 birth cohorts. 

Second, there is substantial heterogeneities in late middle age and older adult loneliness 

levels by country (e.g., high in Greece, low in Denmark). Third, it highlights that different 

countries have different age patterns of late middle age and older adult loneliness: Greece 

has a dip in loneliness around traditional retirement ages then an increase; China has an 

approximately uniform increase across ages; and Denmark has stability prior to traditional 

retirement ages then a slow increase thereafter. Appendix B shows similar figures for each 

country we examine, again leveraging multiple survey years to examine each birth cohort at 

multiple ages and multiple cohorts at any given age. Among the countries we examine, age 

differences in loneliness are far greater than cohort differences, with few deviations (e.g., 

Chinese ages 50–54, Greeks ages 65–69 and 80+).

We also statistically assess whether the age pattern of loneliness varies by cohort in each 

of the countries. To do this, we regress loneliness on age group, sex, and birth cohort, 

with an interaction between age group and birth cohort, in each country. This procedure 
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produces between 0 and 17 age-by-cohort interactions, depending on how frequently we 

observe cross-classified age-by-cohort cases in each country. The magnitude and statistical 

significance of these interaction terms allow us to ascertain whether there is meaningful 

cohort variation that would preclude assuming that the age-sex pattern of late middle age 

and older adult loneliness in each country is approximately time-invariant. We detail the 

results of these analyses in Appendix C, which summarizes the number of interactions we 

test in each country and how many are statistically significant. We also examine joint tests 

of significance for the overall set of interactions to gauge whether cohort, overall, has a 

statistically significant multiplicative relationship with age.

Our results in Figure 1, Appendix B, and Appendix C show that age rather than birth cohort 

is the clear delineator of loneliness levels among adults over age 50 in our sample countries. 

Countries that have a substantial fraction of significant interactions, for instance, do not 

display evidence of overall cohort variation on the joint test of significance, or else their 

Figures in Appendix B clearly highlight a general age pattern of late middle age and older 

adult loneliness. There is room for debate about this conclusion, but we do not believe 

that the bulk of evidence suggests substantial violations of approximately cohort-robust age 

patterns of late middle age and older adult loneliness in each of the countries.

Because we found little evidence of cohort variation in the age patterns of late middle 

age and older adult loneliness in our focal countries, we proceed to the second step 

in our analytic plan. Our second step is to model recent past and near future period 

changes in loneliness as a function of changes in each country’s age and sex distribution 

and country-specific age-sex loneliness curves. We do this by first calculating country-

specific predicted probabilities of loneliness prevalence in each age-sex group. Predicted 

probabilities are calculated using postestimation from logistic regression models predicting 

odds of loneliness that also control for cohort, age group, and sex. We then apply each 

country’s predicted age-sex pattern of loneliness prevalence to the UN’s estimates of that 

country’s age and sex structure, from 1990 to 2050. These procedures allow us to examine 

how national aging trends might contribute to changes in late middle age and older adult 

loneliness prevalence, given a data-grounded assumption of time-invariant age-sex patterns 

of loneliness in these age ranges (see Sensitivity Analyses section for discussion of how we 

relax this assumption).

To assess whether our modeling strategy replicates the observed late middle age and older 

adult loneliness prevalence levels in each of the countries, in Figure 2 we graph the observed 

values in each survey year against the modeled values for that year, the former estimated 

directly from the data in applicable years and the latter created using our measure of the 

age-sex pattern described above and the United Nations’ data on changing age-sex structures 

over the relevant period. We include a line of equality in red (where the observed proportion 

equals the modeled proportion) and the country ISO3 codes and survey years in the markers 

to help identify major outliers. In general, the modeled results closely match the survey 

results. The correlation between the two series is 0.95, and there is neither a major deviation 

from the line of equality nor is there substantial heteroscedasticity (i.e., the modeling 

appears to work about as well for countries with low levels of late middle age and older 

adult loneliness prevalence as for countries with high levels). There are some outlier cases, 
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such as Israel in 2015 where our modeled loneliness is about 11% lower than the observed 

loneliness, but overall, the model does quite well. In the case of Israel, for instance, the 

observed 2015 value represents a substantial shift from the observation two years earlier, 

from 28% lonely in the 2013 SHARE wave to 44% in the 2015 wave. Our model misses 

these big year-to-year shifts in a few places, as would be expected modeling loneliness as 

a function of demographic changes. Additional contributions to these discrepancies arise 

from measurement error, coverage error, sampling error, and non-alignment between our 

assumptions of cohort invariance and reality. In the case of Israel, for instance, we note that 

we have fewer observations within age groups across cohorts than in most other countries 

(see Appendix B).

Sensitivity Analyses

Our modeling strategy relies on a key assumption of time-invariance in the age-sex patterns 

of loneliness in each country, which we believe is empirically justified on the basis of 

the analyses in Figure 1, Appendix B, and Appendix C. However, although these results 

convince us that a time-invariance assumption is likely justified in the short term, the 

future remains uncertain. Technological change, health and mobility improvements (or 

deterioration), or other factors may make it such that patterns of loneliness by age and sex 

observed in the recent past do not apply in the future. As such, we conduct a first sensitivity 

test wherein we varied our assumptions about the time-invariance of the age-sex loneliness 

curves. We do this by projecting increasing uncertainty in the modeled age-sex loneliness 

curves in each country as time progresses. Specifically, we create two scenarios; in the first, 

we increase the loneliness curves at each point by 0.175% per year starting in 2020 (i.e., 

Lcast + 1 = Lcast * 1.01 where L is the probability of being lonely and c, a, s, and t index country, 

age, sex, and time respectively from 2021 to 2050); in the second, we do the same but 

decrease it by that amount. This procedure yields a total variation around our loneliness 

assumptions of about 5.9% (2×1.001^29) by the end of the period, which is slightly more 

than one half a standard deviation in the distribution of loneliness prevalence observed 

between country-years in the empirical survey data graphed in Figure 2 (10.7%). We assess 

how such changes might alter our results. We also conduct a second sensitivity test wherein 

we vary the underlying demographic projection models. To do this, we substitute the 

Wittgenstein Center’s SSP projections in place of the United Nations’ projections. The SSP 

projections, unlike the United Nations ones, make assumptions about differential mortality 

and migration rates, and thus there is more variation in demographic trajectories among the 

50 population in these models. The SSP models contain five scenarios, which are described 

in Appendix D, which all begin from 2010. We re-ran our models using all five scenarios, 

then took the highest and lowest values for outcomes of interest in each year. Because our 

aim is to contextualize potential future change by considering how it might differ from what 

we think has recently occurred, we privilege the results from the United Nations models 

in the main text owing to those models allowing us to examine the 1990–2020 period in 

addition to future change. We discuss the results of these sensitivity analyses below.

Outcomes of Interest

We examine what our model results imply for how population aging will change the mental 

health profiles of different countries in terms of late middle age and older adult loneliness. 
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We examine four outcomes of interest: (1) Modeled country-specific percentage changes 

in the prevalence of late middle age and older adult loneliness from 1990 to 2050, to 

characterize how aging has and will influence loneliness levels and how it may differ by sex 

(Figure 3), (2) Modeled changes in the percent and number of late middle age and older 

adults who are lonely in each country, to illustrate the magnitude of these changes (Table 

4), (3) A growing sex gap in the number of lonely late middle age and older adults across 

all sample countries, to feature the increasing feminization of loneliness (Figure 4), and (4) 

The modeled percentage of each country’s overall population that are lonely late middle 

age and older adults, to highlight how disparities in the pace of aging interacts with the 

aging-induced adult loneliness dynamics in each country (Figures 5 and 6). These analyses 

allow us to explore how the prevalence of late middle age and older adult loneliness in 

countries responds, and is projected to react, to population aging, prevalence of loneliness, 

and population growth. Figure 7 examines variation under the first sensitivity analysis, 

where we relax the time-invariance assumption, and Figure 8 and Appendix D examine the 

sensitivity of the results owing to the demographic projection models we use.

Results

First, we examine how population aging is shaping late middle age and older adult 

loneliness in our sample of countries. Figure 3 plots the percent change in late middle age 

and older adult loneliness prevalence for each country from 1990 to 2050, using 1990 levels 

as the baseline (0% change), with separate panels by sex. We label select countries and 

include a reference line at 2020 to facilitate comparison of changes over the past and next 

30 years. The broad contours of the figure are comparable for men and women. Our model 

suggests population aging had minimal effects on percent change in loneliness prevalence in 

most countries between 1990–2020; all changes were within ±5%. The model implies some 

countries like Denmark had small decreases in late middle age and older adult loneliness, 

with others like Mexico barely changing, and others like Poland, Spain and the Republic 

of Korea rising slightly by about 5% in the past 30 years. However, the story is different 

when looking into the future. Late middle age and older adult loneliness prevalence is 

projected to rise from 2020 to 2050 in all countries, some quite steeply in percentage terms, 

with widening disparities across countries. The Republic of Korea (KOR) and Spain (ESP) 

have the greatest increases in percent change of loneliness prevalence over the projected 

time points. In contrast, our model projects that several countries, such as Denmark (DNK) 

and Poland (POL), will have strong discontinuities in their loneliness prevalence growth, 

while other countries such as the Mexico (MEX) and Belgium (BEL) might undergo more 

incremental and delayed increases in the prevalence of late middle age and older adult 

loneliness over time. Considering differences by sex, these results suggest greater prevalence 

increases for men in most but not all countries.

Table 4 shows late middle age and older adult loneliness prevalence and numbers of lonely 

adults over age 50 in each country in our sample for 1990, 2020 and 2050. These numbers 

allow examining unstandardized percentage point changes, showcasing the variation across 

countries in levels of late middle age and older adult loneliness. Although loneliness 

prevalence grows overall in all the countries we examine (left of Table 4), there is substantial 

variation across countries. Greece has the highest percentage of lonely adults over age 
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50, and its loneliness prevalence increases from 42.6% in 1990 to 44.7% in 2020, and to 

46.9% in 2050. The Republic of Korea is projected to experience the highest percent change 

in loneliness due to population aging (as shown in Figure 3), but other Asian countries 

with substantial levels of population aging, like China and Thailand, show more moderate 

increases in levels of late middle age and older adult loneliness. The United States has the 

lowest projected percentage point increase, from 16.6% to 17.2% between 1990 and 2050 

(Belgium has the lowest increase, as shown in Figure 3).

Table 4 (right) also presents estimates of the number of lonely late middle age and older 

adults in each country. These results underscore the projected massive growth in the global 

population of lonely late middle age and older adults that our analyses imply. These results 

are driven by both aging dynamics within the late middle age and older adult population and 

the growing numbers of late middle age and older adults in each country. More populous 

countries have more lonely adults over age 50, with China having the most in 1990 (49.5 

million) and in 2050 (187.0 million). In contrast, Luxembourg has the fewest in 1990 (31 

thousand), which is expected to grow substantially to 97 thousand in 2050.

Results presented so far have aggregated men and women. However, late middle age and 

older women’s higher rates of loneliness, as well as the fact that women make up a greater 

share of the population over age 50 due to their greater longevity, mean that loneliness 

may be disproportionately affecting late middle age and older women. Building on the total 

numbers available in Table 3, Figure 4 shows the number (in millions) of lonely late middle 

age and older adults by sex for all the countries in our sample (left panel) and broken 

down into three relevant age groups 50–64, 65–79, and 80+ (right panel). These results 

show a large and widening gap in the number of lonely late middle age and older adults by 

sex. Our model suggests in 1990, there were 24.6 million more late middle age and older 

adult women than late middle age and older adult men in our sample countries; this widens 

to 48.0 million in 2020, and 68.7 million in 2050. These results highlight the increasing 

feminization of late middle age and older adult loneliness. The gap is evident across all 

age groups, but the age-group specific results highlight that future growth in it is driven by 

widening gaps in the older age groups.

The last part of our analysis (Figures 5 and 6) presents the percentage of each country’s 

population that are lonely late middle age and older adults between 1990 and 2050. We 

estimate these numbers by taking the number of lonely late middle age and older adults 

in each country and time period (shown for specific years in Table 4, right) by the total 

population of the country. This measure presents the scale of the challenge that late middle 

age and older adult loneliness might constitute in each country when considered against 

its overall population. Figure 5 shows that our models suggest that all countries will see 

an increase in the percentage of their population that are lonely late middle age and older 

adults, with a small increase from 8.3% to 11.9% in Belgium (1990 to 2050), and very large 

increases in the Republic of Korea (5.2% to 23.1% from 1990 to 2050), Poland (8.4% to 

19.1% from 1990 to 2050), and Spain (7.3% to 15.5% from 1990 to 2050). The models 

also point to increasing variability over the period of analysis. In 1990, our modeled results 

suggest that most countries had less than 10% lonely late middle age and older adults 

(excepting, in order, Portugal [10.3%], Croatia [11.6%], Italy [11.8%], and Greece [13.6%]), 
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while in 2050, the range is much greater (from 5.5% in Denmark to 25.3% in Greece). In the 

majority of countries we studied, the model results imply that 10% or more of the residents 

will be lonely late middle age and older adults in 2050 (excepting, in order, Denmark 

[5.5%], Indonesia [5.7%], England [6.3%], The United States [7.0%], Switzerland [9.2%], 

Austria [9.7%], and Ireland [9.7%]).

Another way to visualize the increases in the percent of countries comprised of late middle 

age and older adults is the summary in Figure 6, modeling changes from 1990 to 2020 and 

2050. This figure ranks countries in order of the percent of the country that is lonely late 

middle age and older adults in 2020, with Denmark at the low end and Greece at the high 

end. The black circle notes the 1990 percent of lonely late middle age and older adults in the 

country, with the black arrow noting the change in the next 30 years, and the dotted arrow 

noting the change between 2020 and 2050. As shown, all countries are expected to have 

increasing percentages of lonely late middle age and older adults, with the largest increase in 

Greece and Italy, and the lowest increases in Denmark, England, and the USA.

Last, we assess the sensitivity of our results to different assumptions about the future 

stability of age-sex loneliness patterns in each country (Figure 7) and about the demographic 

changes that are likely to occur in the next thirty years (Figure 8; Appendix D). Figure 

7 highlights that even assuming a drift in each country’s loneliness curve equal to one 

half a standard deviation of the distribution of loneliness prevalence between countries, the 

results still suggest meaningful increases in loneliness in nearly all of the countries we 

examine. Figure 8 and Appendix D highlight that differences in the underlying demographic 

projections we use also do not fundamentally alter these conclusions. Late middle age and 

older adult loneliness is likely to increase in the near future, sometimes quite dramatically, in 

all countries owing to population aging.

Discussion

Population aging is an enormously important factor in the rising tide of loneliness around 

the world. Adopting a demographic metabolism approach, as we have here, can greatly 

improve our understanding of population health, and how we can prepare for future changes. 

Although loneliness prevalence levels vary by country, we find increases among adults over 

age 50 in all countries. Our models indicate that some of these country differences are due 

to population dynamics such as age and sex structures. Our estimates of late middle age and 

older adult loneliness levels in 2020 ranged from about 12% in Denmark to about 45% in 

Greece (a 33% point difference). However, our demographic metabolism models suggested 

that some countries might expect increases of three percentage points or more over the next 

30 years solely owing to changing age and sex structures: Italy (3.1), Spain (3.4), and the 

Republic of Korea (5.6). We assessed whether these results were malleable to other future 

demographic scenarios and our sensitivity analyses yielded substantively similar results as 

those that used U.N. estimates, although with some variation. Changes in sex structure might 

also exacerbate other disparities as our results also highlight that loneliness will continue 

to be an issue that disproportionately affects late middle age and older women. Our results 

indicate that globally, there are more lonely late middle age and older adult women than 
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men, and this gap is projected to expand in the future, particularly for adults age 65 and 

above.

The substantial increases in late middle age and older adult loneliness have important 

implications for physical health (Valtorta et al., 2016; Whisman, 2010; Wilson et al., 2007), 

mental health (Cacioppo et al., 2006; Domènech-Abella et al., 2019; Hawkley et al., 2003) 

and social well-being. We present the demography of late middle age and older adult 

loneliness among almost half of the world’s current population of people over age 50. Our 

findings document that loneliness is very common among late middle age and older adults 

around the world; in the majority of the countries in our sample, over 10% of late middle 

age and older adults report being lonely, and in 17 of the 27 countries it was more than 

25%. Moreover, loneliness has a common but not universal age pattern, generally increasing 

across age groups, especially after traditional retirement ages. These results align with past 

research that found a similar U-shaped pattern in age and loneliness over the life course 

(Nicolaisen & Thorsen, 2014). There are country-specific nuances to these age-sex curves, 

though, none more important than what is in effect an intercept difference (i.e., differences 

in the prevalence of loneliness regardless of age).

We tested for differences by birth cohorts, as some previous research suggests there are 

cohort differences in social integration and social capital (Putnam, 2001; Rainie & Wellman, 

2012; Stevens & van Tilburg, 2011). However, we did not find compelling evidence of 

cohort variations in age-sex patterns of late middle age and older adult loneliness in the 

countries we studied. Of course, that does not mean that such changes might not emerge 

in the future. For example, the COVID-19 pandemic might change or exacerbate loneliness 

(van Tilburg, 2021); though emerging evidence suggests that it had limited effect or even 

lowered the prevalence of mental health challenges among late middle age and older adults 

(Vahia et al., 2020; Van Winkle et al., 2021).

In country after country, there is substantial attention to perceived increases in loneliness 

among late middle age and older adults (Fasano, 2019; Park, 2019; Rivers & Lee, 2019; 

Troya, 2019; Yeginsu, 2018), with only limited consideration of how the challenges 

associated with late middle age and older adult loneliness might change in the future 

or why it seems to be rising more quickly in some places than others. The results we 

present in this article show that the default expectation should be that late middle age and 

older adult loneliness will grow substantially soon in some places but not others – not 

because of changing social mores and culture, but because of population aging, demographic 

metabolism, and country-specific age patterns of loneliness. In some countries, like Greece, 

Croatia, Italy, and the Republic of Korea, our models predict that lonely adults over age 50 

will soon comprise a fifth to a quarter of the total population. In others, such as Denmark, 

England, and Indonesia we predict the share of the population that are lonely adults over 

age 50 is set to remain quite low. These divergent dynamics will pose different challenges 

in different places. For some, the next thirty years will be a continuation of the past, with 

slow increases in late middle age and older adult loneliness, or a small reversal from no 

meaningful change to moderate increases, but in others these shifts will be quite rapid. 

Our study focuses on cross-national projections of loneliness in late middle age and older 

adulthood in 27 countries. In this effort, we are unable to also give attention to other 
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important contributors that might produce meaningful sub-national variations in loneliness 

such as living in an urban or rural location or socioeconomic status. This remains an 

important avenue for future research.

Our analysis focuses on the effects of population aging on loneliness levels. To put these 

findings into perspective, we can think about other important predictors of loneliness that 

may compound or mitigate the effects of population aging. The first two important factors 

to watch are the prevalence of living alone and the proportion of late middle age and older 

adults divorced or widowed – as both factors are strongly associated with loneliness in 

late middle and older age groups (De Jong Gierveld et al., 2012; Stickley et al., 2013). 

Both the number of late middle age and older adults living alone (Esteve et al., 2020; 

Reher & Requena, 2018) and the proportion of divorced and unpartnered late middle age 

and older adults have increased (Brown & Lin, 2012; Cooney & Dunne, 2001; Sassler, 

2010), and if these trends persist globally, they might further increase future prevalence 

levels of late middle age and older adult loneliness. These changes might also exacerbate 

the sex disparities in loneliness in late middle age and older adulthood as women are often 

more likely to live alone or experience widowhood due, in part, to more favorable life 

expectancies (Dahlberg et al., 2015; Nicolaisen & Thorsen, 2014; Reher & Requena, 2018; 

Victor & Yang, 2012). Another factor that could also affect trends in loneliness of adults 

ages 50 and above is that of health and disability, particularly those in the oldest age groups 

as they have a high likelihood of being lonely as well as have other health complications. 

Health limitations are a key factor that limit the social engagement and activities of late 

middle age and older adults, and in many contexts, mobility problems, chronic conditions, 

and disability are increasing among middle-aged adults, foreshadowing an increase in poor 

health in future cohorts of late middle age and older adults (Freedman, 2018; Zimmer et al., 

2012). On the other hand, there are social trends which could work in the opposite direction, 

working to decrease loneliness. Increased political attention to the issue has led to numerous 

policy interventions that target community and family supports (Fakoya et al., 2020; Masi 

et al., 2011). For example, improved social support or providing opportunities for social 

interaction are effective interventions at decreasing loneliness of late middle age and older 

adults (Masi et al., 2011).

Our study highlights the necessity to consider how population aging is reshaping mental 

health profiles of populations globally. Though our results conclude that loneliness levels 

are generally increasing with population aging around the world these projections are not 

absolute. Factors such as changes in social interaction or public policies might be able 

to reduce these rates. As the world changes due to population aging, it is increasingly 

important for demographers to understand the consequences of these population dynamics. 

Although we focus on these consequences for loneliness, future research could use a similar 

approach to understand how other dimensions of health such as prevalence of chronic 

physical health conditions, family dynamics such as caregiving, or other social dynamics 

might be reshaped by population aging.
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Refer to Web version on PubMed Central for supplementary material.
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Figure 1. 
Loneliness by Age and Cohort in Select Countries

Note. See Appendix B for results for all countries.

Newmyer et al. Page 24

Popul Dev Rev. Author manuscript; available in PMC 2023 September 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



Figure 2. 
Comparing Observed and Modeled Late Middle Age and Older Adult Loneliness Prevalence 

in Focal Countries in Different Sample Years

Note. See column 2 in Table 2 for country codes.
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Figure 3. 
Modeled Percent Changes from 1990 Late Middle Age and Older Adult Loneliness 

Prevalence by Country and Sex

Note. See column 2 in Table 2 for country codes.
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Figure 4. 
Modeled Results for Number of Lonely Late Middle Age and Older Adults in All Sample 

Countries, by Sex and Broken Down by Age Group
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Figure 5. 
Modeled Changes in the Percent of Each Country Composed of Lonely Late Middle Age 

and Older Adults.

Note. See column 2 in Table 2 for country codes.
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Figure 6. 
Modeled Changes in the Percent of Each Country Composed of Lonely Late Middle Age 

and Older Adults.

Notes: Data are sorted by percent lonely late middle age and older adults in 2020. See 

column 2 in Table 2 for country codes.

Newmyer et al. Page 29

Popul Dev Rev. Author manuscript; available in PMC 2023 September 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



Figure 7. 
Sensitivity Analysis: Modeled Percent Changes from 1990 Late Middle Age and Older 

Adult Loneliness Prevalence by Country under Uncertainty Scenarios (Compare to Figure 

3).

Note. See column 2 in Table 2 for country codes.
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Figure 8. 
Sensitivity Analysis: Modeled Percent Changes from 1990 Late Middle Age and Older 

Adult Loneliness Prevalence by Country under SSP Demographic Models (Compare to 

Figure 3).

Note. See column 2 in Table 2 for country codes. See Appendix B for greater detail.
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Table 1.

Hypothetical Example of Population Loneliness and Population Aging

Trends in aging (% oldest 
old)

Age curve of loneliness (% lonely by 
age) Expected loneliness (% lonely by time)

Time 1 Time 2 Younger older 
adults

Oldest old 
adults Time 1 Time 2

Country A 20% 50% 30% 60% 36% 45%

Country B 40% 60% 10% 20% 14% 16%

Country C 60% 70% 25% 50% 40% 43%

Notation/
Calculation

T1 T2 Ly Lo 1 − T1 Ly + T1Lo 1 − T2 Ly + T2Lo
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Table 3.

Key Population Aging Indicators for the Sample Countries.

Number of adults aged 50+ (millions) Adults aged 50+ as percent of country’s total population

  1990 2020 2050 1990 2020 2050

Austria 2.4 3.7 4.5 31.4% 41.3% 49.2%

Belgium 3.2 4.6 5.5 32.1% 39.4% 44.8%

China 187.7 472.0 662.5 15.9% 32.8% 47.2%

Croatia 1.5 1.7 1.7 30.7% 42.5% 51.1%

Czechia 2.9 4.2 4.9 27.9% 38.8% 46.8%

Denmark 1.6 2.3 2.7 30.9% 40.1% 42.9%

England 17.9 25.7 32.4 31.4% 37.9% 43.8%

Estonia 0.5 0.5 0.6 29.5% 39.3% 48.3%

France 16.8 26.2 30.5 29.6% 40.1% 45.1%

Germany 26.7 37.5 39.3 33.7% 44.7% 49.0%

Greece 3.3 4.5 4.9 31.9% 43.2% 54.0%

Indonesia 23.1 56.7 109.7 12.7% 20.7% 33.2%

Ireland 0.8 1.6 2.4 22.6% 31.8% 42.9%

Israel 0.9 2.2 3.9 19.6% 25.6% 30.6%

Italy 18.8 27.6 29.5 32.9% 45.7% 54.2%

Luxembourg 0.1 0.2 0.3 30.7% 34.4% 43.5%

Mexico 9.8 27.2 55.0 11.7% 21.1% 35.5%

Netherlands 4.1 7.1 8.0 27.5% 41.3% 46.7%

Poland 9.5 14.4 17.1 25.1% 38.0% 51.3%

Portugal 3.0 4.5 4.8 30.3% 43.9% 52.7%

Rep. of Korea 7.0 20.3 27.6 16.2% 39.7% 59.0%

Slovenia 0.6 0.9 1.0 27.4% 42.3% 49.6%

Spain 11.6 19.3 23.3 29.6% 41.3% 53.5%

Sweden 2.8 3.9 4.9 33.1% 38.8% 42.9%

Switzerland 2.0 3.5 4.6 30.7% 40.5% 47.2%

Thailand 8.3 24.1 32.7 14.7% 34.5% 49.6%

USA 64.7 117.8 154.6 25.6% 35.6% 40.8%

Study countries total 431.6 914.2 1,268.9

Rest of world 456.0 969.1 1,909.7 14.7% 19.3% 27.8%

World 887.4 1,883.4 3,178.7 16.7% 24.2% 32.7%
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Table 4.

Modeled Results for Loneliness Prevalence and Number of Adults 50+ by Country.

Modeled loneliness prevalence among older adults 
aged 50+ (%)

Modeled number of lonely older adults aged 50+ 
(Millions)

1990 2020 2050 1990 2020 2050

Austria 18.2 18.1 19.7 0.4 0.7 0.9

Belgium 25.8 25.8 26.5 0.8 1.2 1.5

China 26.4 26.5 28.2 49.5 125.2 187.0

Croatia 37.8 39.4 41.0 0.6 0.7 0.7

Czechia 30.3 30.2 31.2 0.9 1.3 1.5

Denmark 11.7 11.6 12.7 0.2 0.3 0.3

England 13.4 13.4 14.3 2.4 3.5 4.6

Estonia 27.6 29.4 30.6 0.1 0.2 0.2

France 29.3 29.4 30.8 4.9 7.7 9.4

Germany 20.7 20.9 22.0 5.5 7.8 8.7

Greece 42.6 44.7 46.9 1.4 2.0 2.3

Indonesia 15.4 15.5 17.1 3.6 8.8 18.8

Ireland 21.9 21.7 22.6 0.2 0.3 0.6

Israel 36.1 36.3 37.3 0.3 0.8 1.5

Italy 36.0 37.3 40.4 6.8 10.3 11.9

Luxembourg 26.9 26.3 27.8 0.0 0.1 0.1

Mexico 32.7 32.7 34.5 3.2 8.9 19

Netherlands 27.0 26.7 27.9 1.1 1.9 2.2

Poland 33.4 34.6 37.2 3.2 5.0 6.4

Portugal 33.9 34.9 36.6 1.0 1.6 1.8

Rep. of Korea 31.8 33.5 39.1 2.2 6.8 10.8

Slovenia 21.5 22.3 24.6 0.1 0.2 0.2

Spain 24.7 25.6 29.0 2.9 5.0 6.8

Sweden 26.1 26.0 27.4 0.7 1.0 1.3

Switzerland 18.7 18.7 19.6 0.4 0.7 0.9

Thailand 20.8 21.3 23.1 1.7 5.1 7.5

USA 16.6 16.4 17.2 10.8 19.4 26.6

All sample countries 104.9 226.5 333.5
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