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ABSTRACT

The purpose of this study is to compare mean levels of loneliness, and correlates of loneliness, among older adults
in the U.S. and England. Comparisons are conducted after attending to comparability of the loneliness measure
between countries based on tests for discriminatory capacity and differential item functioning of the 3-item UCLA
Loneliness Scale. Cross-sectional data from the 2015-16 wave of the National Social Life, Health and Aging
Project (NSHAP) and the 2014-2015 wave of the English Longitudinal Study on Ageing (ELSA) were analyzed
using graded item response models and multiple indicators and multiple causes (MIMIC) models. Risk factors
included demographic variables, health characteristics, and social characteristics that were harmonized across
surveys. Because of differences in the racial-ethnic composition of the U.S. and England, analyses were limited to
white respondents (N = 2624 in NSHAP; N = 6639 in ELSA). Only respondents born 1925-1965 were included in
analyses. Discriminatory capacity was evident in each item being able to distinguish a lonely from a nonlonely
individual. Differential item functioning (DIF) was evident in country differences in the likelihood of endorsing
the “lack companionship” item at a given level of trait loneliness, and in DIF among marital status, education,
and gender subgroups that were comparable across countries. Overall loneliness levels are equivalent in England
and the U.S. Risk factor impact did not differ between countries, but differences in risk factor prevalence between
countries combined to produce a net result of slightly lower mean levels of loneliness in older adults in England
than in the U.S. after risk factor adjustment. The fact that the impact of risk factors were similar across countries
suggests that evidence of successful interventions in one country could be leveraged to accelerate development of
effective interventions in the other.
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1. Introduction
Public attention to the issue of loneliness in Western countries has

been growing to the point that, in early 2018, the British government
announced the appointment of a Minister for Loneliness. The report

evidence linking inadequate social relationships with poor health out-
comes, and included a highly cited meta-analysis showing that having
few or poor social connections is associated with premature mortality at
a risk level equivalent to or larger than that associated with established
health risks such as smoking, drinking, physical inactivity, and obesity
(Holt-Lunstad et al., 2010). Loneliness is one manifestation of inade-
quate social relationships, and has been defined as the distress that ac-
companies a perceived mismatch between desired and actual social
relationships (Peplau and Perlman, 1982). As a subjective state, loneli-
ness is the feeling of social isolation, and is not synonymous with being
isolated. Loneliness and social isolation do not differ, however, in the
magnitude of risk they pose for early mortality (Holt-Lunstad et al.,
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2015). In addition, a growing literature documents associations between
loneliness and multiple health-related outcomes, including mortality,
cardiovascular, endocrine, and immune dysfunction and disease;
cognitive decline; depression; poor sleep quality; poor health behaviors;
pro-inflammatory gene transcription profiles; and altered neurological
activity (Cacioppo et al., 2014; Shankar et al., 2011; Yin et al., 2019).

Although not unique to older adults, loneliness is prevalent in this
population. In the United States (U.S.), estimates of loneliness preva-
lence range from 19% to 43% of older adults (Perissinotto et al., 2012;
Theeke, 2009). In the United Kingdom (UK), estimates range from 18%
to 29% of the older adult population (Steptoe et al., 2013; Yang and
Victor, 2011). This study uses a 3-item loneliness measure to compare
directly the mean level of loneliness among older adults in the U.S. to
that of older adults in England based on data from two, high-quality
national surveys. Careful attention is paid to comparability of the
measure between countries, and both overall differences and differences
adjusting for known socio-demographic correlates of loneliness are
presented. We also examine possible between-country differences in the
extent to which individual socio-demographic characteristics are asso-
ciated with loneliness. Identifying similarities and differences between
countries in the level of loneliness and its correlates will facilitate the
development, evaluation, and dissemination of interventions in both
countries.

1.1. Background

1.1.1. Cross-country comparisons of loneliness: measurement issues

One of the main differences between loneliness measures is in
whether they ask about loneliness directly or indirectly. Direct questions
are often single items that ask about loneliness explicitly (e.g., “have you
felt lonely during the last week?*). Direct measures of loneliness are
prone to reporting biases (Nicolaisen and Thorsen, 2014), however, and
for this reason indirect measures are often preferred. Indirect measures
ask about experiences related to loneliness without invoking potentially
stigmatizing terms such as “lonely” or “loneliness.” The 20-item UCLA
Loneliness Scale (Russell, 1996) is an indirect measure and the origin of
the validated 3-item UCLA Loneliness Scale (Hughes et al., 2004)
designed for use in large-scale surveys. Respondents are asked to report
how often they “lack companionship,” “feel left out,” and “feel isolated,”
with response options of “hardly ever” (1), “some of the time” (2), and
“often” (3).

Loneliness prevalence estimates require that scale scores be dichot-
omized to distinguish between lonely and nonlonely individuals. For
example, using the 20-item UCLA Loneliness Scale with four response
choices (never, rarely, sometimes, always) administered to a sample of
U.S. older adults, Wilson and Moulton (2010) defined loneliness as
scoring 44 or greater on the resulting 20-80 point summed scale; this
yielded estimated prevalences of 41% for 50-59 year-olds, 32% for
60-69 year-olds, and 25% for 70+ year-olds. Using the 3-item UCLA
Loneliness Scale and 2005 data from the U.S. National Social Life,
Health and Aging Project (NSHAP), Hawkley and Kocherginsky (2018)
defined lonely individuals as those whose averaged score across items
was 1.5 or greater (equivalent to a summed score of 5 or greater for a
score ranging from 3 to 9), corresponding to a “some of the time”
response for at least 2 items or an “often” response for at least 1 item.
This resulted in 30% of 57-85 year-olds being classified as lonely.
Applying a less stringent cutoff to the same 3-item scale (i.e., re-
spondents were classified as lonely if they reported “some of the time” or
“often” to any one of the items), 43% of adults at least 60-years-old in
the U.S. Health and Retirement Study were lonely (Perissinotto et al.,
2012).

As the foregoing indicates, differences in measures, response options,
and classification criteria have resulted in wide variability in estimates
of loneliness. The challenge of comparability across studies is exacer-
bated when also trying to compare across countries and cultures. Valid
cross-cultural comparisons require that loneliness be conceived
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similarly across cultures/countries (construct validity), and that a
scale’s psychometric properties are similar across countries (Van Til-
burg, Havens, & De Jong Gierveld, 2004). Prior research has demon-
strated that the UCLA Loneliness Scale has robust construct validity
across several countries (Hawkley et al., 2005; Hawkley et al., 2015;
Hawkley et al., 2012). However, it is unknown whether the 3-item
version operates in a similar fashion across countries and across sub-
populations within countries. If some subgroups understand or respond
to individual items differently from other subgroups, their responses to
the item would not have an equivalent interpretation, nor would the
corresponding scale scores be directly comparable (Walker, 2011). An-
alyses of the De Jong Gierveld (DJG) Loneliness Scale, which includes
items similar to those in the UCLA Loneliness Scale, showed that most
items behaved differently in the three countries examined (the
Netherlands, Italy, and Canada), and that there was evidence of differ-
ential item functioning (DIF) by gender and partner status (Van Tilburg
et al., 2004), suggesting that an examination of DIF in the UCLA Lone-
liness Scale is warranted.

1.1.2. U.S./England differences in loneliness prevalence and severity

To the best of our knowledge, a direct comparison of loneliness levels
(i.e., using the same loneliness measure) among older adults in the U.S.
and England has not been undertaken to date. One exception is a recent
privately funded study that compared loneliness in the U.S., United
Kingdom, and Japan (DiJulio et al., 2018). However, the loneliness
measure was not directly comparable with past research because both
direct and indirect assessments were combined, and loneliness was
defined as often or always feeling at least one aspect of the loneliness
experience (i.e., lonely, lack of companionship, left out, or isolated).
Using this definition, this study found that roughly equal proportions of
adults over the age of 18 years were lonely in the U.S. (22%) and the UK
(23%). Limiting the comparison to those over the age of 65, however,
revealed a higher prevalence of loneliness in the UK (25%) than in the U.
S. (16%).

Why might loneliness differ between the U.S. and England? Dykstra
(2009) identified three factors that could give rise to country differences
in loneliness, of which we focus on two. First, differences in the distri-
butions of individual characteristics associated with loneliness, such as
wealth, health, and marital status may yield between-country overall
differences in loneliness. Second, the effects of these characteristics on
loneliness may vary between the U.S. and England. For example, poor
health may lead to greater risk for loneliness in the U.S. than in England
because health care access and affordability is poorer in the U.S. (He
et al., 2016). We elaborate on both of these possibilities by discussing
cross-country differences in the prevalence of risk factors for loneliness
and in the impact of these risk factors. Dykstra (2009) identified
country-level differences in cultural systems and policies as a third
factor that could contribute to loneliness differences, but this is beyond
the scope of the present study.

1.2. Risk factor prevalence

Meta-analyses and systematic reviews have identified a range of risk
factors consistently associated with loneliness in older age (De Jong
Gierveld, Van Tilburg and Dykstra, 2006; Pinquart, 2003; Pinquart and
Sorensen, 2003). Prominent among these are low socioeconomic status,
widowhood, poor physical health, disability (e.g., functional limita-
tions), and few and/or poor quality social contacts. Among 60-80
year-olds in 11 European countries, about half of the variation in lone-
liness among countries was explained by population differences in
partnership status, satisfaction with personal finances, and subjective
health and disability (Hansen and Slagsvold, 2016). In the SHARE study
of 14 European countries (Fokkema et al., 2012), those countries with an
older population, a higher proportion of women, and a higher propor-
tion of never and formerly married older adults had a significantly
higher prevalence of loneliness than the others. Population differences
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in socioeconomic status, health, disability, and familial support
accounted for additional differences in loneliness prevalence among
specific European countries.

England and the U.S. are relatively similar in many of these loneli-
ness risk domains. However, to the extent population composition dif-
ferences exist, these differences may contribute to loneliness differences
between the two countries. For instance, national data indicate that the
health and physical functioning of older adults is generally worse in the
U.S. than England (Crimmins et al., 2010; Solé-Auré and Crimmins,
2014), which would tend to increase loneliness levels in the U.S. relative
to England. Conversely, education levels are on average lower among
English than U.S. older adults. Education has been shown to protect
against loneliness (Pinquart and Sorensen, 2003), which would tend to
increase loneliness levels in England relative to the U.S.

1.3. Risk factor impact

From a theoretical perspective, the impact of individual character-
istics on loneliness is dependent on context such that societal norms help
to determine individual expectations, and unmet expectations
contribute to loneliness (De Jong Gierveld and Tesch-Romer, 2012;
Luhmann and Hawkley, 2016). The societal contextualization of indi-
vidual differences has been used to explain why loneliness is higher in
more socially integrated and familial Eastern societies than in more
individualistic Western societies (Fokkema et al., 2012). The U.S. and
England do not differ significantly in their levels of individu-
alism/collectivism, and thus may not exhibit the dramatic differences in
loneliness that have been seen between Eastern and Western European
countries. However, the U.S. exhibits a greater degree of socioeconomic
inequality than the UK, as evident in an ever-increasing difference in the
two country’s GINI index (World Bank, 2017). Income- and
wealth-inequities give rise to perceptions of relative deprivation and
distrust which, together with the perception of inequity itself, foster a
sense of exclusion and loneliness (Schirmer and Michailakis, 2018).
Greater inequity in the U.S. implies that this scenario may be exagger-
ated in the U.S. relative to the UK. Other individual risk factors for
loneliness may exert comparable influences regardless of country or
culture. For instance, the association between being married and having
lower levels of loneliness did not differ in magnitude across 17 countries
in the World Values Survey, including the U.S. and Britain (Stack, 1998).

2. Method
2.1. Data

We use data from the 2015-2016 wave of NSHAP and the 2014-2015
wave of the English Longitudinal Study of Aging (ELSA) to generate
cross-sectional loneliness estimates for each country over a roughly
equivalent time period. Analyses are restricted to those respondents
born 1925-65. Due to differences in the racial-ethnic composition of the
two countries as well as limited sample size for each minority subgroup,
analyses are also restricted to white respondents.

2.1.1. NSHAP

NSHAP is funded by the National Institute on Aging and is fielded by
the NORC at the University of Chicago (NORC). NSHAP is a population-
based longitudinal study of health, social life, and well-being among
older Americans. A national area probability sample of older adults
drawn from surplus households screened for the 2004 round of the
Health and Retirement Study (HRS) was selected. One individual born
during 1920-1947 was randomly selected from each household. Black
and Hispanic adults were oversampled, and the selection probabilities
were also adjusted to achieve approximate balance among gender by age
subgroups (O’Muircheartaigh et al., 2009). This study was approved by
the Institutional Review Boards of NORC and the University of Chicago.
All respondents provided written, informed consent.
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In-home interviews were conducted in English and Spanish between
July 2005 and March 2006, yielding a total of 3005 respondents (1454
men and 1551 women; weighted response rate of 75.5%) (O’Muirch-
eartaigh et al., 2009). In 2010-2011, all surviving respondents were
re-interviewed along with their co-resident spouses or partners and
those originally-sampled respondents who were not interviewed in
2005-6 (O’Muircheartaigh et al., 2014). In 2015-2016, all previous
respondents were re-interviewed, and a second cohort born 1948-65
together with their co-resident spouses/partners was added. This
resulted in a total of 4777 respondents (weighted response rate of 71%).
All respondents received a leave-behind questionnaire, in which the
loneliness items were administered. This leave-behind questionnaire
was returned by 85.2% of respondents in 2015-2016 (N = 4072).
Among the subsample of white respondents born 1925-65, 2624 re-
spondents provided complete loneliness data and constituted the ana-
lytic sample. This sample includes 1182 men and 1442 women. The
average age of the sample is 68.4 (SD = 10.1) years old.

2.1.2. ELSA

ELSA is a population-based longitudinal study of the health, social,
and economic circumstances of a probability sample of English adults
aged 50 years and older. Sample members were drawn from respondents
to the Health Survey for England in 1998, 1999, and 2001, a sample that
consisted of 11,578 households containing 18,813 age-eligible in-
dividuals. The household response rate was 70%. Of these, 11,392 age-
eligible individuals (“core members”) were interviewed in Wave 1 of
ELSA in 2002-03. The individual response rate was 96% of eligible in-
dividuals in responding households. Refresher samples added new core
members in Waves 3 (n = 787), 4 (n = 1606), 6 (n = 665), and 7 (n =
301). For the period under study, 2014-15 (Wave 7), the total sample of
8253 core members included the new cohort of 301 core members, and
7952 core members who were re-interviewed. Re-interview rates
exceeded 80% for each cohort. Additional information on sample
design, response rates, and weights is provided in the publicly-available
online ELSA user guides and technical reports (https://www.elsa-proj
ect.ac.uk/study-documentation). The study was approved by the Lon-
don Multicentre Research Ethics Committee, and all participants pro-
vided informed consent.

As was the case for NSHAP, all respondents received a self-
completion questionnaire which included the loneliness items. The
questionnaire was completed while the other person in a couple
completed sections in a “private” component of the questionnaire, or
before or after the in-home interview date. The self-completed ques-
tionnaire was returned by 87% of respondents. Among the subsample of
white core member respondents who were born 1925-1965 (N = 7748),
6639 respondents had complete loneliness data and constituted the
analytic sample. This sample includes 2917 men and 3722 women. The
average age of the sample is 68.0 (SD = 8.8) years old.

2.2. Measures

2.2.1. Loneliness

In both NSHAP and ELSA, loneliness was assessed using a 3-item
scale based on the 20-item UCLA Loneliness Scale (Russell, 1996) and
validated for use in large-scale surveys (Hughes et al., 2004). The three
items asked respondents to report how often they “feel that they lack
companionship,” “feel left out,” and “feel isolated from others.,”
Response options for ELSA and NSHAP 2005-2006 deviated slightly
from the original response scale by adding “never” as a parenthetical
response to “hardly ever.” As such, the response options were “hardly
ever (OR never)” (1), “some of the time” (2), and “often” (3). Starting in
2010-2011, NSHAP, but not ELSA, split the first response option into
two (“never” and “hardly ever™); these were combined for analysis as
recommended by Payne et al. (2014) and to be consistent with ELSA.
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2.2.2. Loneliness risk factors

Survey differences in question wording and response options
required post hoc harmonization procedures. These procedures are
described in Supplementary Table 1. To the extent possible, procedures
replicated those employed by Minicuci et al. (Minicuci et al., 2016) in
their harmonization of variables in ELSA, HRS, SHARE (Survey of
Health, Ageing and Retirement in Europe), and SAGE (Study on global
AGEing and adult health). Some of this work was facilitated by ELSA in
their release of variables harmonized to correspond as closely as possible
to the RAND HRS variables. NSHAP uses many of the same variables as
HRS, so the harmonized ELSA variables were preferentially selected
when available.

Demographic variables consisted of age (in years, top coded at 90),
gender, education (less than high school (HS in the US, including
completion of the Graduate Record Examination) or compulsory school
(CS in the UK), high/compulsory school graduate or equivalent, some
college or vocational school, bachelor’s degree or more), and marital
status (currently married/cohabiting, widowed, separated/divorced,
never married), where the latter was coded as a single contrast
comparing those married/cohabiting to all other statuses combined.
Living arrangements include living alone, living with a spouse or partner,
and living with non-spousal others. Health variables include self-reported
health (1 = poor, to 5 = excellent) and the Activities of Daily Living
(ADLs; Katz, Ford, Moskowitz, Jackson and Jaffe, 1963), for which we
compared those reporting 2 or more limitations to those with one or no
limitations. Social activity variables included separate items for (a) the
frequency of socializing with friends and family and (b) the frequency of
attending a group meeting or church in the past year.

2.3. Statistical analytic strategy

2.3.1. Psychometrics of 3-item UCLA Loneliness Scale

Cronbach’s alpha (internal consistency estimate of reliability), item-
test correlations (correlation between an item and the full scale), and
item-rest correlations (correlation between an item and the scale formed
by all other items) were calculated overall and separately by country.
We then fit a graded response model (GRM) to the three items in which
the response to each item is modeled as a function of the individual’s
underlying level of loneliness via an ordinal logistic regression (also
known as the cumulative logit model), which is a natural extension of
the two-parameter logistic (2 PL) item response theory (IRT) model for
ordinal items. As with the 2 PL model, the distribution of the latent
loneliness values is assumed to be standard Normal (mean 0, variance
1). This model was fit separately to the data for each country, and was
also fit to the NSHAP data from 2005 to 2006 for comparison to
2015-2016, to see if the behavior of the three-category response set
created by combining the responses “never” and “hardly ever” is similar
to that of the three response options used in ELSA. Estimates of each
item’s discrimination (i.e., the slope from the ordinal logistic regression)
and difficulty (the threshold parameters) are presented. In addition, we
used the Mantel-Haenszel test to evaluate uniform differential item
functioning, both by country and according to age, gender, marital/
partner status, and education. This tests the hypothesis that conditional
on the underlying level of loneliness, respondents from different groups
respond similarly to a given item. Analyses were performed using the
commands irt and difmh in Stata version 16.

2.3.2. Between-country differences in loneliness

To compare loneliness between the U.S. and England, we expanded
the GRM described above to include covariates predicting the underly-
ing level of loneliness (known as a multiple indicators and multiple
causes (MIMIC) model; see Supplementary Figure 2). We began with a
model including only an indicator for ELSA (versus NSHAP), then added
covariates in steps (first demographics, then health measures, and
finally social factors) to examine how increasing adjustment for each
group of covariates alters the estimated difference in loneliness between
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countries. Since we found evidence for differential item functioning, we
also used ordinal logistic regression to regress each of the three loneli-
ness items separately on the country indicator and the full set of cova-
riates. We chose this strategy because with only three loneliness items,
separate regressions is no less parsimonious and easier to present than
augmenting the MIMIC model to account for differential item func-
tioning by country and covariates. Still, we present the MIMIC model for
comparison with all of the previous work that has been done using the 3-
item scale. Finally, to determine whether there were country differences
in the impact of risk factors for loneliness, we refit the MIMIC model
separately by country and plotted both sets of coefficients and their
confidence intervals; differences were assessed by adding the corre-
sponding interaction terms to the full model (including both countries),
and the estimated interaction terms were also plotted. The MIMIC
models were fit using Stata’s gsem command.

2.3.3. Weighting and variance estimation

Both the NSHAP and ELSA datasets are distributed with weights that
account for differential probabilities of selection and differential non-
response (documentation provided in the study descriptions above);
these were used in all analyses except when calculating Cronbach’s a. In
addition, both datasets are distributed with survey design variables
(stratum and PSU), and these were used to obtain design-based variance
estimates for the ordinal logistic regressions using the linearization
method. Variance estimates for the GRM and MIMIC models were ob-
tained using the robust (i.e., sandwich) estimator.

3. Results
3.1. Psychometric properties of 3-item UCLA Loneliness Scale

Cronbach’s alpha across the three loneliness items was 0.82 overall
(NSHAP = 0.81; ELSA = 0.83) indicating good internal consistency.
Item-test correlations were all above 0.8 and were similar across coun-
tries (Supplementary Table 2). Item-rest correlations were all above 0.6
and had similar patterns across countries (lowest value for “lack
companionship”). Of those who reported often lacking companionship,
49% reported often on at least one of the other items (29% reported
often on both). Of those that reported often feeling isolated, 73% re-
ported often on at least one other item (44% were often on both). Of
those who reported often feeling left out, 81% reported often on at least
one of the other items (50% reported often on both).

Table 1 shows results from the GRM. Discrimination was substan-
tially higher for “feel left out” and lowest for “lack companionship,” a
pattern that was consistent across all three datasets. Estimates of
discrimination were similar for NSHAP 2005-2006 (which used 3

Table 1

Graded response model fit to the 3-item UCLA Loneliness Scale, separately for
the two analytic samples (NSHAP, 2015-2016 and ELSA, 2014-2015) and for
NSHAP data from 2005 to 2006.

Lack companionship Feel isolated Feel left out

NSHAP 2005-2006"

Discrimination” 2.31 3.24 11.51
Difficulty (>2, = 3)° 0.61, 2.08 0.93, 2.39 0.58, 2.13
NSHAP 2015-2016

Discrimination” 2.37 2.97 10.22
Difficulty (>2, = 3)° 0.55, 1.73 0.70, 2.03 0.54, 1.72
ELSA 2014-2015

Discrimination” 2.36 3.32 11.38
Difficulty (>2, =3) © 0.65, 2.01 0.73,1.96 0.52, 1.81

? Includes only white respondents born 1925-47.

b Estimated change in the log odds of responding above a given cutpoint
associated with a one SD increase in the latent loneliness value.

¢ Estimated latent loneliness value at which an individual has a 50% proba-
bility of responding at a given category or higher (2 = “some of the time,” 3 =
“often”).
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response categories) and NSHAP 2015-2016 (which used 4 response
categories), however the estimated difficulties are somewhat higher for
2005-2006. Estimates of discrimination are also similar between
NSHAP 2015-2016 and ELSA, as are the estimated difficulties for “feel
isolated” and “feel left out.” However, both difficulties for “lack
companionship” are higher for ELSA, indicating that English re-
spondents were less likely to endorse this item. This is reflected in the
tests for uniform differential item functioning (Table 2), which show
that for a given underlying level of loneliness, English respondents are
less likely to say that they lack companionship (OR = 0.44, 95% CI =
[0.33, 0.59]).

There was also evidence for differential item functioning according
to demographic characteristics (Table 2). For a given level of loneliness,
women were less likely than men to say they felt isolated, while those
who completed high school or compulsory school were more likely to
say they lacked companionship and less likely to say they felt left out. As
might be expected, those who were married or living with a partner were
considerably less likely to say they lacked companionship, though they
were also more likely to say they felt isolated or left out (all for a given
level of loneliness). These patterns of differential item functioning across
demographic subgroups were similarly observed within both NSHAP
and ELSA.

3.2. Between-country differences in loneliness, risk factor prevalence and
impact

Table 3 displays country-specific means for the total loneliness score
and proportions within each sample that endorsed each response to the
individual loneliness items. Total loneliness scores did not differ be-
tween the U.S. and England (p = 0.39), and were low (means of 4.1 and
4.0, respectively, on a scale of 3-9), indicating that most of the popu-
lation in each country is not lonely. Loneliness item-level responses did
not differ significantly for “feel isolated” or “feel left out,” but did differ
for “lack companionship” (p = 0.03). The difference was small and
consisted of a smaller proportion of ELSA than NSHAP individuals
reporting frequent lack of companionship (6% vs. 8%) and, corre-
spondingly, a larger proportion reporting hardly ever or never lacking
companionship (68% vs. 66%).

Table 3 also displays national estimates of the means or percentage

Table 2

Assessment of uniform differential item functioning based on country and de-
mographic characteristics among adults born 1925-1965 (odds Ratio [95% CI]
and p-value from Mantel-Haenszel test).

Lack Feel Feel left
companionship” isolated” out”
ELSA (vs. NSHAP) 0.44 [0.33, 0.59] 1.34 [0.93, 1.00 [0.66,
<0.001 1.95] 1.52]
0.14 0.92
Demographics
Age (> 70 vs. <70) 1.12 [0.85, 1.48] 1.38 [0.98, 0.97 [0.65,
0.44 1.95] 1.44]
0.08 0.94
Women (vs. men) 1.09 [0.82, 1.44] 0.64 [0.45, 0.79 [0.53,
0.61 0.92] 1.18]
0.02 0.30
Married or living with partner 0.36 [0.27, 0.48] 1.76 [1.23, 2.12[1.41,
(vs. not) <0.001 2.51] 3.20]
0.002 <0.001
Education 1.51 [1.13, 2.01] 0.86 [0.60, 0.65 [0.43,
(>HS/CS vs. <=HS/CS) 0.006 1.23] 0.99]
0.46 0.05
Among those with >HS/CS: 1.03 [0.66, 1.63] 0.87 [0.49, 0.84 [0.40,
(Bachelors or more vs. 0.97 1.54] 1.73]
<Bachelors) 0.73 0.76

@ Item responses split into “often” versus “some of the time” or “hardly ever (or
never).”
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Table 3
Estimated means (or percentages) of loneliness and selected covariates for the U.
S. and English white adult population born 1925-1965.

Variable NSHAP  ELSA  p-value®
Loneliness score (3-9) 4.1 4.0 0.39
Individual items
Lack companionship 0.03
Hardly ever (or never) 66% 68%
Some of the time 26% 26%
Often 8% 6%
Feel isolated 0.54
Hardly ever (or never) 72% 73%
Some of the time 24% 23%
Often 4% 4%
Feel left out 0.35
Hardly ever (or never) 70% 68%
Some of the time 26% 28%
Often 4% 4%
Demographics
Age (years) 64.6 64.9 0.29
Women 54% 52% 0.05
Married or living with partner 72% 68% 0.01
Education <0.001
< HS/CS 7% 27%
HS/CS 23% 44%
Voc cert/some college/assoc. 37% 13%
Bachelors or more 33% 16%
Health characteristics
Self-rated health <0.001
Mean (1-5) 3.4 3.3
Good or better 80% 76%
Two or more ADLs 11% 7% <0.001
Social characteristics
Living arrangements 0.06
Living alone 19% 21%
Living with spouse or partner 71% 67%
Living with others 10% 12%
Socialize with friends/family at least monthly 82% 87% <0.001
Attending group meeting or church in the last year 83% 31% <0.001
Number of respondents” 2624 6639

@ p-values obtained from linear, logistic or ordinal regression models
comparing NSHAP to ELSA.
® Number with data available for all loneliness items.

distributions of several loneliness risk factors among white adults born
1925-1965. While the mean ages are nearly identical, the distributions
of the other variables differ between countries, sometimes substantially
so. Older adults in England are somewhat less likely to be married or
living with a partner (68% versus 72%) and more likely to be living
alone (21% versus 19%). A substantially higher percentage of them have
not completed high/compulsory school (27% versus 7%) while fewer
have completed a Bachelors degree (16% versus 33%). English older
adults also report somewhat worse health (76% rating their health as
“Good” or better versus 80% among U.S. older adults), though fewer of
them report experiencing two or more ADL limitations (7% versus 11%).
Finally, a larger proportion of English older adults report socializing at
least monthly with friends and family (87% versus 82%), and a much
smaller proportion report attending a group meeting or church in the
last year (31% versus 83%).

Table 4 shows results from a series of MIMIC models comparing
loneliness between ELSA and NSHAP, each successive model incorpo-
rating an additional set of covariates. Consistent with the comparison of
the summed loneliness scores in Table 3, the unadjusted comparison
(Model 0) shows no difference between countries. This changes however
once we adjust for age, gender and education such that English older
adults appear somewhat less lonely; the magnitude of the difference
increases further and is consistent across Models 2-4. The difference of
—0.09 (95% CI = [-0.16, —0.03]) estimated in Model 4 corresponds to
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Table 4
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MIMIC models comparing loneliness between ELSA and NSHAP and adjusting for demographic, health and social characteristics, fit to the data from white respondents

born 1925-1965 (estimated coefficients and 95% CIs).

Covariates Model 0 Model 1

Model 2

Model 3

Model 4

ELSA (vs. NSHAP)
Demographics
Age
(per decade from 70)
Age squared
Women (vs. men)
Education (vs. <HS/CS)
HS/CS
Voc cert/some college/assoc.
Bachelors or more
Health characteristics
Self-rated health (1-5)
Two or more ADLs

0.00 (—0.05, 0.06)

—0.06 (-0.12, —0.01) *

—0.03 (-0.06, —0.002)*

0.05 (0.03, 0.08) 1
0.12(0.07, 0.16)

—0.13 (-0.19, —0.08) §
—0.20 (-0.27, —0.13)
—0.34 (-0.41, —0.26) §

—0.10 (-0.16, —0.05) £
—0.06 (—0.09, —0.04) {

0.04 (0.01, 0.06) T
0.08 (0.04, 0.13) 1

—0.12 (-0.19, —0.06)
—0.18 (-0.25, —0.11) {
—0.34 (-0.41, —0.27) {

—0.09 (-0.14, —0.03) t
—0.10 (-0.13, —0.07)

0.03 (0.01, 0.06) *
0.10 (0.05, 0.15) §

—0.03 (-0.09, 0.04)
—0.06 (-0.14, 0.02)
—0.15(-0.22, —0.07)

—0.23 (-0.26, —0.20) §
0.21 (0.12, 0.31) §

—0.09 (-0.16, —0.03)
—0.10 (-0.13, —0.07)

0.02 (—0.00, 0.05)
0.13 (0.07, 0.18) §

—0.04 (-0.11, 0.04)
—0.06 (-0.14, 0.03)
—0.13 (-0.21, —0.04) t

—0.21 (-0.24, —0.19) §
0.20 (0.10, 0.30) §

(vs. <2)

Social characteristics
Married or living with partner (vs. not)
Socialized with friends/family at
least monthly (vs. not)
Attended group meeting or church
in the last year (vs. not)
Factor Loadings

Lack companionship 2.35 2.34
Feel isolated 3.20 3.16
Feel left out 11.00 10.60

—0.66 (—0.73, —0.60) 1 —0.65 (—0.71, —0.59) § —0.68 (—0.74, —0.61) §

—0.35(-0.42, —0.28) §

—0.07 (-0.13, —0.01) *

2.65 2.54 2.53
3.54 3.47 3.42
4.48 4.02 3.95

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

odds ratios of exp (-0.09 x 2.53) = 0.80 for lack companionship, exp
(-0.09 x 3.42) = 0.74 for feel isolated, and exp (-0.09 x 3.95) = 0.70 for
feel left out. A slightly different view is provided by the individual
ordinal logit models in Table 5. Adjusting for all of the covariates (Model
4), the estimated odds ratios comparing ELSA to NSHAP are exp (-0.33)
= 0.72 (95% CI = [0.61, 0.85]), exp (-0.13) = 0.88 (95% CI = [0.76,
1.03]) and exp (-0.05) = 0.95 (95% CI = [0.82, 1.11]) for lack
companionship, feel isolated and feel left out, respectively. Finally, we
conducted a parallel analysis to that reported in Table 4, Model 4, that
focused on the extreme end of the loneliness distribution (i.e., scores of 7
or higher on a scale from 3 to 9) using logistic regression. Consistent
with the reported results, the comparison between countries revealed
lower odds of extreme loneliness in ELSA than in NSHAP (OR = 0.72, SE
= 0.10,p = 0.017).

When adjusting for all covariates, loneliness decreased steadily with
age in both NSHAP and ELSA (Fig. 1), consistent with our prior work
(Hawkley et al., 2019). Women were more lonely than men, though this
effect was greatest for lack companionship and smallest for feel isolated
(consistent with the DIF associated with gender noted above). Educa-
tion, while associated with reduced loneliness in Models 1-2 (Table 4),
loses most of its association when adjusting for health characteristics.
Better self-rated health and fewer ADLs are both associated with reduced
loneliness, and these effects are present across all 3 items (except for
ADLs where the effect is much lower and not statistically significant for
lack companionship). As expected, being married or living with a part-
ner is associated with a substantial reduction in loneliness, which is
greatest for lack companionship (again consistent with the DIF noted
above). Similarly, socializing with friends/family monthly or more is
associated with a reduction in loneliness that is present across all three
items. Finally, having attended group meetings or church in the last year
is also associated with a modest reduction in loneliness for lack
companionship and feel isolated. These effects are in general quite
similar across both studies (Fig. 2 and Supplementary Figure 1), with the
one exception that the linear decrease with age was slightly higher for
NSHAP (Fig. 1).

4. Discussion

In this study, the first to compare loneliness among white older
adults in the U.S. to that among their white age-peers in England, we
find no evidence of an overall difference in loneliness between the two
populations, and weak evidence of a modest difference—with older
adults in England being less lonely—when adjusting for between-
country differences in the distribution of demographic, health and so-
cial covariates. Risk factors for loneliness such as low education, poor
health, not having a spouse or cohabiting partner, and not attending
church or other group meetings are indeed more prevalent among En-
glish older adults and have similar associations with loneliness in the
two countries. However, when comparing individuals with similar
values for these variables, English older adults are, if anything, slightly
less lonely than those in the U.S. Moreover, older adults in England also
have fewer ADLs and are more likely to report socializing with friends/
family at least monthly, both of which are associated with a reduction in
loneliness. Thus, overall loneliness in the two populations is similar.

We note that ELSA and NSHAP differed in how they asked about
group activities. Whereas ELSA asks about frequency of attendance
across all organizations and activities, including religious services,
NSHAP has a separate question about religious service attendance. To
examine whether this difference impacted on our analysis of country
differences in loneliness, we conducted ancillary analyses in which we
(a) dropped NSHAP’s religious service attendance from the group
meeting variable, and (b) dropped the group meeting attendance from
the model entirely. In each case, our results were not substantively
affected; ELSA continued to show comparable if not somewhat lower
levels of loneliness than NSHAP.

Our results replicate prior research regarding the association of
loneliness with age, gender, and education, as well as with health and
social risk factors (Hawkley et al., 2008; Pinquart and Sorensen, 2003).
Moreover, these associations are similar between older adults in En-
gland and the U.S. Married and more educated individuals are known to
be healthier and less lonely (Adams, 2002; Pinquart and Sorensen, 2001;
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Table 5
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Ordinal logistic regression models for each loneliness item comparing ELSA and NSHAP and adjusting for demographic, health and social characteristics, fit to the data

from white respondents born 1925-1965 (estimated coefficients and 95% CIs).

Covariates Model 0 Model 4
Lack companionship ~ Feel isolated  Feel left out Lack companionship ~ Feel isolated Feel left out
ELSA (vs. NSHAP) —0.14 —0.04 0.06 —0.33 —0.13 —0.05
(-0.27, —0.02) * (-0.15, 0.08) (-0.06, 0.18) (-0.50, —0.16) (-0.28, 0.03) (-0.20, 0.10)
Demographics
Age -0.14 -0.15 -0.22
(per decade from 70) (-0.20, —0.08) (-0.21, —0.09) 1 (-0.28, —0.15) §
Age squared 0.02 0.07 0.00
(-0.04, 0.08) (0.01, 0.13)* (-0.06, 0.06)
Women (vs. men) 0.31 0.14 0.21
(0.20, 0.43) (0.01, 0.26)* (0.09, 0.33)
Education (vs. <HS/CS)
HS/CS —0.03 —0.06 —0.05
(-0.20, 0.14) (-0.23,0.12) (-0.22, 0.11)
Voc cert/some college/assoc. —0.04 —0.07 -0.13
(-0.24, 0.16) (-0.25, 0.12) (-0.32, 0.07)
Bachelors or more -0.11 —0.13 —0.26
(-0.31, 0.10) (-0.33, 0.07) (-0.46, —0.07) 1
Health characteristics
Self-rated health (1-5) —0.32 —0.39 —0.34
(-0.38, —0.25) (-0.46, —0.32) f (-0.40, —0.27)
Two or more ADLs 0.15 0.44 0.30
(vs. <2) (-0.06, 0.35) (0.23, 0.66) (0.09, 0.50) {
Social characteristics
Married or living with partner (vs. not) -1.56 —0.88 —0.80
(-1.69, —1.44) t (-1.01, —0.75) § (-0.92, —0.68)
Socialized with friends/family at least monthly (vs. not) —0.38 —0.67 —0.57
(-0.55, —0.22) § (-0.82, —0.52) 1 (-0.72, —0.41) §
Attended group meeting or church in the last year (vs. not) —0.14 —0.17 —0.08
(-0.28, —0.00)* (-0.31, —0.02)* (-0.21, 0.05)
*p < 0.05; tp < 0.01; {p < 0.001.
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®
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Fig. 1. Estimated quadratic effect of age on loneliness from a linear regression
model fit to the empirical Bayes means of the latent loneliness construct
including age and age"2 by study interactions in addition to the demographic,
health and social covariates from Table 4, Model 4. All other covariates were
fixed at their means.

Stack, 1998; Waite and Gallagher, 2000). We find that while adjusting
for marriage had no impact on the association between education and
loneliness, adjusting for just two health characteristics (self-rated health
and ADLs) accounted for a majority of the education effect. Adjusting for
health did not affect the association between marriage and loneliness,
and further adjusting for socializing with friends/family and attending
church or other group meetings did not affect the association between
health and loneliness. Thus, it appears that while better health and
physical functioning may account primarily for the benefits of higher

Coefficient (95% CI)

Fig. 2. Forest plot of estimated coefficients and 95% CIs from two separate
MIMIC models corresponding to Model 4 in Table 4, one for each study.

levels of education, the effects of health and social characteristics on
loneliness are distinct.

Ours is also the first study to examine item-level functioning of the 3-
item UCLA Loneliness Scale. We found that the item “feel left out” has
substantially higher discrimination than the other two items, meaning
that it does a better job at distinguishing between different levels of
loneliness. We also found evidence for differential item functioning both
by country and by various individual characteristics, meaning that
different individuals with the same underlying value of loneliness
respond differently to specific items. For example, ELSA respondents
were less likely to report that they lacked companionship, though with
only 3 items in the scale, we cannot distinguish between the possibilities
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that: (1) the lack companionship item really exhibits DIF by country, and
there is little or no difference in loneliness between the U.S. and UK; or
(2) the lack companionship item captures a subdomain of loneliness
which does differ modestly between the two countries. Put another way,
comparing the U.S. and UK using the three items together (the approach
typically used with these items) shows a modestly lower level of lone-
liness in the UK when adjusting for covariates (Table 4), whereas the
results in Table 5 show that this difference is largely due to a between-
country difference in the lack companionship item (Table 5). This may
be interpreted either as DIF by country (in which case, Table 5 suggests
no difference in loneliness between the countries adjusting for cova-
riates) or as a true difference in lacking companionship per se—the
current data cannot distinguish between the two. To the limited extent
DIF is evident, it may include a cultural difference in the understanding
of the item unrelated to differences in loneliness. This finding warrants
replication, possibly in a younger cohort since language use may have
become more homogenous across the U.S. and UK with successive
generations. In any event, there necessarily remains some uncertainty
about the exact magnitude of the difference in loneliness between older
adults in England and the U.S.

Differential item functioning may also be attributable to methodo-
logical differences between studies. Both NSHAP and ELSA asked the
loneliness items in a self-administered paper-and-pencil questionnaire,
and while this eliminates interviewer effects as a potential source of DIF,
it may introduce contextual effects that differentially affect responses
including where, when, and in whose presence the questionnaire was
completed. In addition, the location of the loneliness items relative to
other items in the self-administered instrument could contribute to
differential responses.

One concern we had at the outset was the potential impact of
harmonizing the response choices for the loneliness items (i.e.,
collapsing “never” and “hardly ever” for NSHAP) on the between-
country comparison. Comparing the NSHAP data collected in
2015-2016 (with the collapsed categories) to those collected in
2005-2006 (which used the same three-choice response set as ELSA), we
find that each item has similar discrimination but systematically lower
difficulties (i.e., greater loneliness in 2015-2016). This is the opposite of
what we might expect if introducing the additional response option
pulled responses from the option “some of the time.” Thus, we do not
believe that this difference in the response choices had a significant
impact on the cross-country comparison.

Finally, our finding of differential item functioning by demographic
characteristics and marital status is consistent with past research
showing DIF among gender and partner status subgroups using the De
Jong Gierveld Loneliness Scale (Van Tilburg et al., 2004). Moreover,
these subgroup differences in DIF were equivalent in both NSHAP and
ELSA. Despite these differences, the patterns of association with de-
mographic, health and social characteristics are largely similar across at
least two of the three loneliness items. Thus, while attending to DIF may
have a small impact on estimates of the magnitude of the association
between loneliness and these characteristics, it does not call into ques-
tion the basic findings which previous work has reported and which we
replicate here. Nevertheless, we recommend that further work using this
3-item scale pay attention to the possible impact that DIF may have on
their results.

4.1. Limitations

This study limited analyses to data from white respondents due to
differences in the racial-ethnic composition of the two countries as well
as limited sample size for individual minority subgroups, each of which
may have distinct experiences related to loneliness. This limits the
generalizability of our between-country comparison to whites. Virtually
nothing is known about the social relationships experienced by the
ethnically diverse and growing subpopulations of non-whites in these
countries. Racial and ethnic minorities may have a different risk for
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loneliness, and it is not a stretch to speculate that their feelings of social
connectedness may be affected by recent increases in attacks on mi-
norities and politicians singling them out. Future work should absolutely
be done on loneliness among racial and ethnic minorities, both to
remedy our lack of knowledge about loneliness in these groups, but also
because their different experiences may lead to new insights about
general factors that increase the risk for and protect against loneliness.

While cross-sectional data are useful in understanding the state of
loneliness at a particular point in time (in this case in the years
2014-2016), longitudinal data are necessary to understand the factors
that gave rise to the current state of loneliness, and how loneliness
trajectories unfold over time. A recent study using ELSA data found
considerable temporal stability of loneliness over an 8-year period, but a
quarter of the sample became lonelier over that time interval. A dete-
rioration in the closeness of the marital relationship was associated with
increases in loneliness over time (Yang, 2018). Both England and the U.
S. have undergone social, political and economic changes that may
shape distinctive trajectories of loneliness over time. Future research
would do well to consider not only individual risk factors, but also
environmental and societal risk factors that may shape loneliness tra-
jectories differently for different subgroups and different birth cohorts.
A recent study using NSHAP and HRS data found no evidence for birth
cohort differences in loneliness among U.S. adults over the age of 50
between 2005 and 2016 (Hawkley et al., 2019); younger cohorts (born
1948-1965) were no more or less lonely than those born earlier
(1920-1947). Moreover, individual-level risk factors were not differ-
entially associated with loneliness in these two cohorts. However, tra-
jectories of loneliness were not examined, nor were risk factors that may
uniquely affect more recent generations, including changes in health
care delivery and new communication options afforded older adults by
the advance of technology. Including a variety of types of risk factors
would help to identify segments of the population that are at greatest
risk for chronic or increasing loneliness.

Loneliness and social isolation have achieved higher visibility in
England than in the U.S. (DiJulio et al., 2018); whereas 34 percent of UK
adults reported having heard “a lot” and 12 percent having heard
“nothing at all” about “the problems of loneliness and social isolation,”
only 22 percent of U.S. adults had heard “a lot” and almost an equal
percentage (21 percent) had heard “nothing at all.” This difference in
exposure could itself have affected our comparison of loneliness be-
tween the two countries. However, this possibility may be reduced by
the fact that the UCLA Loneliness Scale, although it does use the term
“isolation,” does not use the term “loneliness.”

Adults in the UK were much more likely to believe that loneliness and
social isolation are public health problems (66% versus 47% in the U.S.)
than individual problems (DiJulio et al., 2018). Moreover, whereas 63
percent of adults in the UK believe the government “should play a major
role in helping to reduce loneliness and social isolation in society,” only
27% of adults in the U.S. held to this belief. Indeed, public health ser-
vices and programs designed specifically to reduce loneliness and
isolation are more prevalent at the national level in the UK than in the U.
S., and these programs may have directly or indirectly benefited the
older adults in the ELSA sample, thus possibly contributing to lower
levels of loneliness in England than in the U.S.

5. Conclusions

In sum, among white adults born between 1925 and 1965, we find no
evidence of an overall difference in loneliness between the two coun-
tries, and weak evidence that older adults in England are slightly less
lonely when adjusting for between-country differences in the distribu-
tion of demographic, health and social covariates. We also replicate
prior results showing that better health, as well as being married or
living with a partner, socializing with family and friends and attending
church or other group meetings are all associated with less loneliness.
These associations were similar in England and the U.S. Longitudinal
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data, particularly in the context of interventions that seek to increase
these protective factors, would be helpful in understanding whether
these intervention targets are effective in reducing loneliness in one or
both countries. The fact that the association between these factors and
loneliness are similar across countries should facilitate learning from
each other’s intervention efforts. In this regard, it is informative to learn
that a pilot loneliness reduction program launched by “Age UK” has
preliminary evidence showing that a befriending service that provides
support and helps older adults find and access local organizations and
resources can reduce the risk of loneliness and isolation. Among those
who initially reported feeling lonely some of the time or often, up to 88
percent experienced a reduction in loneliness (Age UK, 2016). Compa-
rable services are not yet available in a systematic fashion across the U.
S., but evidence of their effectiveness, and their cost-effectiveness in the
UK context (McDaid et al., 2017), could be leveraged to accelerate
development of similar services in the U.S. As of this writing,
coronavirus-related social distancing and “stay-at-home™ directives are
exposing entire populations to the experience of isolation and its po-
tential to engender feelings of loneliness. A role for government and
policy in addressing the need for socialization has rarely been as clear.
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