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Abstract

The Satisfaction With Life Scale (SWLS) is a widely used self-report measure of subjective
well-being, but studies of its measurement invariance across a large number of nations remain
limited. Here, we utilised the Body Image in Nature (BINS) dataset—with data collected
between 2020 and 2022 —to assess measurement invariance of the SWLS across 65 nations,
40 languages, gender identities, and age groups (N = 56,968). All participants completed the
SWLS under largely uniform conditions. Multi-group confirmatory factor analysis indicated that
configural and metric invariance was upheld across all nations, languages, gender identities,
and age groups, suggesting that the unidimensional SWLS model has universal applicability.
Full scalar invariance was achieved across gender identities and age groups. Based on align-
ment optimisation methods, partial scalar invariance was achieved across all but three national
groups and across all languages represented in the BINS. There were large differences in
latent SWLS means across nations and languages, but negligible-to-small differences across
gender identities and age groups. Across nations, greater life satisfaction was significantly
associated with greater financial security and being in a committed relationship or married. The
results of this study suggest that the SWLS largely assesses a common unidimensional con-
struct of life satisfaction irrespective of respondent characteristics (i.e., national group, gender
identities, and age group) or survey presentation (i.e., survey language). This has important
implications for the assessment of life satisfaction across nations and provides information that
will be useful for practitioners aiming to promote subjective well-being internationally.
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Introduction

The construct of subjective well-being generally refers to the ways in which individuals think
and experience their lives in positive versus negative ways [1] and has been conceptualised as
being multifaceted, with both affective and cognitive components [2]. Among the constituent
components of subjective well-being is the construct of life satisfaction, a cognitive, judgemen-
tal process in which “individuals assess the quality of their lives on the basis of their own
unique set of criteria” (p. 164) [3]. Life satisfaction is associated with, but distinct from, other
facets of subjective well-being (e.g., positive affect) [4,5], and is positively related to indices
across a broad range of life domains, including overall mortality, physical health functioning,
and occupational outcomes [6-9]. As such, it is vital that researchers and practitioners have
appropriate tools to measure the construct of life satisfaction in diverse communities [5].

Although various single- and multi-item instruments have been developed to measure life
satisfaction [10], by far the most widely used is the Satisfaction With Life Scale (SWLS) [11].
The SWLS consists of five items, three of which generally refer to present life satisfaction
(Items #1, 2, and 3) and two to past life satisfaction (Items #4 and 5). Originally developed
with college-aged and elderly samples in the United States as an assessment of an individual’s
global judgement of their life satisfaction [11], the SWLS is now widely used in adult popula-
tions [12,13] and increasingly used in adolescent [14] and clinical populations [15]. Indeed,
the original report on the SWLS [10] has received almost 47,000 citations to date (based on
Google Scholar citations up to September 2024). One reason for this wide usage is the wealth
of evidence supporting the factorial validity of SWLS scores, with studies strongly supporting
unidimensionality and adequacy of composite reliability [5,13,16,17] using a range of statistical
approaches [18]. A large body of evidence also supports the nomological network of SWLS
scores, including its convergent and divergent validity [5,13].

The unidimensionality of SWLS scores has also been extensively supported in diverse
national and social identity groups from many world regions [19-22]. Nevertheless, studies in
singular national and/or cultural contexts still leaves unanswered the question of whether the
SWLS measures the same latent construct of life satisfaction across diverse groups (i.e., the
extent to which SWLS scores achieve measurement invariance) [23]. This is important because
many scholars consider measurement invariance to be a prerequisite of any meaningful com-
parison of latent scores, as well as examination of differential relations between constructs,
across groups [24-26]. Where the measurement properties of an instrument fundamentally
differ across two or more groups, measurement biases could occur, leading to artefactual, inac-
curate, or irreplicable results [27]. Measurement invariance can be determined at different lev-
els, including configural (i.e., invariance of model form), metric (i.e., equivalence of item
loadings on factors), scalar (i.e., equivalence of item intercepts), and strict levels (i.e., equiva-
lence of item residuals of metric and scalar invariance items) of invariance [23,28]. Scalar or
partial scalar invariance is typically considered a minimum threshold for comparison of latent
means [29,30].

Studies that have assessed measurement invariance of the SWLS across national groups
have returned somewhat equivocal results. Some studies that have assessed measurement
invariance across two [31,32], three [33-35], or five nations [36]-primarily in South America
and Western Europe, and typically with university samples that are not often representative of
broader populations-have reported evidence supporting invariance through to full or partial
scalar invariance. However, most studies—the majority of which have assessed invariance
across two nations-have failed to find any support for scalar invariance. For instance, one
review of studies published between 1985 and 2016 and reporting predominantly on European
and Asian datasets, found that 10 of 11 eligible studies supported only configural or metric
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invariance [37]. Other bi-national comparisons (mainly across Latin America and Spain) not
included in the review have similarly been equivocal, with some supporting full scalar invari-
ance [38] and others supporting only metric invariance [39]. Importantly, non-invariance of
measurement parameters appears to affect each of the five SWLS items [37], suggesting that
none of the SWLS items are measuring the construct of life satisfaction in the same way across
nations.

Notably, however, studies across two to five national groups predominantly in South Amer-
ica, Western Europe, and Asia offer only a piecemeal evaluation of measurement invariance.
To date, only two studies have assessed measurement invariance of the SWLS across a larger
number of nations. In the first, Jang and colleagues [40] found support for partial scalar invari-
ance in samples of managers from 26 nations (11 in Europe, 6 in Asia, 4 in South America, 3
in North America, and 2 in Australasia) once the intercepts for three SWLS items (Items #2, 4,
and 5) were relaxed. In the second, Jovanovié et al. [41] examined measurement invariance in
samples of adolescents from 24 nations (13 in Europe, 9 in Asia, and 1 each in Africa and
South America). Their results indicated support for configural invariance across 19 nations
but only when including residual covariance between two items (Items #4 and 5). Using the
same model, partial scalar invariance was supported across nine nations, whereas partial met-
ric invariance was supported across all 24 nations when allowing for different pairs of item
residuals to covary. Other relevant work has likewise suggested that the distinction between
items referring to present (i.e., Items #1, 2, and 3) and past life satisfaction (i.e., Items #4 and
5) may be a source of non-invariance [12,42-44].

It is possible that understandings and construals of global cognitive judgements about life
satisfaction vary widely across nations, which may help explain the aforementioned difficulties
achieving scalar invariance on the SWLS. That is, what it means to be satisfied with one’s life is
likely embedded within specific national contexts and/or within language structures [45,46]
and hence may result in differential functioning of SWLS items across nations [41,47] based
on what respondents bring to mind when responding to specific SWLS items [48]. Some sup-
port for this suggestion comes from qualitative research comparing understandings of life sat-
isfaction across national groups. For example, when participants were asked to consider
definitions of life satisfaction and discuss specific SWLS items, respondents from Germany
were more focused on the fulfilment of basic needs (e.g., a place to live), whereas Chinese par-
ticipants referred to good living conditions (e.g., high income) [49]. Similarly, while life satis-
faction was predominantly couched in terms of adjustment and contentment among elderly
men in the United Kingdom, it was more closely related to filial closeness among elderly men
in India [50]. These studies suggest that the non-invariance of SWLS items may, in part, be
grounded in national or cultural differences in the conception, experience, or manifestation of
life satisfaction.

As with invariance across national groups, studies examining invariance across other
demographic characteristics, such as gender identities and age, have also returned mixed find-
ings. For instance, of the 14 eligible studies that assessed gender invariance and that were
included in the review by Emerson et al. [37], eight supported scalar or strict invariance,
whereas six were only able to support configural or metric invariance. Likewise, of nine studies
that assessed invariance across age groups (i.e., across age quintiles or across stages of adult-
hood), only one supported scalar invariance, whereas the remaining eight supported config-
ural or metric invariance, or failed to support any form of invariance [37]. Notably, however,
more recent studies in singular nations (e.g., the United States, South Korea) not included in
the review have generally supported scalar invariance across both gender and age quintiles
[32,51-53], typically once the unidimensional model of SWLS scores is modified to include
residual covariance between Items #4 and 5 (i.e., the two items referring to past life
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satisfaction) [41,54]. Nevertheless, it remains possible that social and/or cultural conditions
that yield different gendered and age-related experiences result in varying understandings of
the meaning or phenomenology of life satisfaction as measured by the SWLS [49,55].

Life satisfaction around the world

Large, multinational studies offer the best opportunities to (re-)consider issues of invariance
vis-a-vis the SWLS, but existing studies have either relied on predicted or simulated data [56,57],
or have relied on samples from limited world regions, which may mean that findings with
regards to invariance were driven by sample characteristics (e.g., homogeneity of cultural back-
ground, particularly when relying on university samples) rather than the construct of life satis-
faction. Additionally, existing studies may have also been hampered by practical considerations
that may have affected aspects of invariance. For instance, the study by Jang et al. [40] recruited
predominantly male company managers, with some within-nation subsample sizes possibly
being under-powered (within country sample sizes ranged from 157 to 500). Similarly, Jovanovi¢
etal. [41] utilised both primary and secondary data spanning a decade (2010-2020), with meth-
ods of participant recruitment and survey completion varying across nations. Although such
issues may seem trivial, aspects of operational equivalence (i.e., the characteristics of using an
instrument in different populations) can influence how items on an instrument are understood
and completed [58], which in turn may shape the response characteristics of items [59]. Ensur-
ing commonality of operational practices, insofar as possible in multinational studies, is there-
fore an important prerequisite for assessments of measurement invariance [26,60].

There are additional reasons why it may be important to assess life satisfaction in a cross-
national setting at this time. First, populations globally have been dealing with the coronavirus
disease 2019 (COVID-19) pandemic, which may have impacted life satisfaction [61,62]. For
instance, pandemic-specific experiences (e.g., COVID-19 perceived risk, fear of COVID-19,
resource loss) have been implicated as determinants of psychological well-being during the
pandemic [63-66], though such experiences are unlikely to have been uniform across diverse
social identity groups. Indeed, one study showed that life satisfaction, and the predictors of life
satisfaction, varied between university students in nine (mainly European) nations during the
first wave of the pandemic-although notably, these authors appear to have assumed invariance
of SWLS scores [67]. In light of such findings, as well as work showing that high life satisfac-
tion buffered against symptoms of depression, anxiety, and stress during the pandemic
[68,69], it would be useful to better understand cross-national differences and/or similarities
in life satisfaction during the period of the COVID-19 pandemic [70], which should be predi-
cated upon measurement invariance [56].

Second, a deeper understanding of correlates of life satisfaction across nations could pro-
vide useful indicators of the ways in which life satisfaction measures could informatively shape
public policy and practice [71,72]. For instance, it would be useful to more fully examine socio-
demographic correlates of life satisfaction and the stability of such associations across nations.
Thus, an influential strand of research on subjective well-being indicates that the fulfilment of
basic human needs and greater material or financial well-being is associated with greater life
satisfaction [73-76]. Likewise, it has been suggested that those in committed relationships may
be more likely to experience greater life satisfaction than those who are unpartnered, possibly
because the formation and maintenance of close social relationships provides greater opportu-
nities to support psychological well-being [77,78]. While both of these reported associations
may be supported theoretically and empirically [79,80], they have generally not been tested
across a large number of nations, which may be important because understandings and con-
ceptions of material well-being and social support may vary across cultures.
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Additionally, reported associations between other sociodemographic factors and life satis-
faction tend to be more equivocal. For example, multinational studies that have assessed differ-
ences in life satisfaction or psychological well-being more generally across respondents living
in urban and rural areas (e.g., in the European Union) have either reported no significant dif-
ferences [81] or a small difference in favour of rural respondents [82]. Likewise, studies in sin-
gular nations have variously reported that urban respondents [79] or rural respondents [83,84]
have greater life satisfaction or psychological well-being more generally, although there is high
variability both between and across rural and urban communities [85]. Finally, studies exam-
ining differences in life satisfaction as a function of racialised majority or minority status have
also been equivocal [74,86-88] and limited to singular nations. Overall, then, a better under-
standing of the way in which sociodemographic variables are associated with life satisfaction,
especially in a cross-national context, is necessary to better facilitate strategies to improve life
satisfaction across and within nations [89].

The present study

To summarise, with few exceptions [40,41], existing research has infrequently assessed mea-
surement invariance of the SWLS across a large number of national groups, languages, gender
identities, and age groups. Indeed, scholars have often bemoaned the lack of availability of
global datasets that would allow for improved tests of measurement invariance [56]. Likewise,
with notable exceptions [67], there is limited information about cross-national stability of
sociodemographic correlates of SWLS scores. To address these issues, we utilised data from
the Body Image in Nature Survey (BINS) [90], a collaborative, researcher-crowdsourced proj-
ect that gathered cross-sectional SWLS data between 2020 and 2022 from participants in 65
nations. The BINS dataset presents unprecedented opportunities to advance knowledge in a
number of ways, including examination of invariance across a larger set of nations than in any
earlier study, examination of (for the first time) invariance across a diverse set of languages,
and assessment of life satisfaction on a global stage during the period of COVID-19 pandemic.

Based on the findings of previous large, multinational studies [40,41], we expected to obtain
evidence of at least partial scalar invariance of the SWLS across nations once residual covari-
ance between Items #4 and 5 has been accounted for. Likewise, we also expected to demon-
strate full or partial scalar invariance across gender identities and age groups (i.e., emerging
adults: 18-24 years; young adults: 25-44 years; middle-age and older adults: > 45 years)
[91,92]. As a novel and exploratory extension to this literature, and based on the suggestion
that linguistic structures may affect responding to life satisfaction items [45], we also examined
invariance across the 40 languages represented in the BINS. Should full or partial scalar invari-
ance be established, this would offer an unprecedented opportunity to examine differences in
latent SWLS scores across many nations, languages, gender identities, and age groups. In addi-
tion to examining latent differences, the BINS dataset also allowed us to examine sociodemo-
graphic correlates of life satisfaction. Specifically, we preliminarily hypothesised that, across
nations, greater life satisfaction would be significantly associated with self-identifying as part
of a racialised majority, residing in rural areas, higher education (a proxy of material well-
being), being married or in a relationship, and greater financial security.

Materials and methods
Overview of the body image in nature survey

The Body Image in Nature Survey (BINS) is a researcher-crowdsourced project involving 253
scientists working collaboratively across 65 nations (for a detailed, published study protocol,
see [90]). All cross-sectional data were collected between November 2020 and February 2022
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via community sampling, with the majority of recruitment taking place online. In practice,
this meant that an online survey was available for completion by participants who met inclu-
sion criteria or, in a small number of sites, researchers directly recruited participants to com-
plete a paper-and-pencil survey. The overall project received ethics approval from the School
Research Ethics Panel at the first author’s institution (approval code: PSY-S19-015) and, unless
exempt by national laws, all collaborating teams additionally obtained ethics approval from
local institutional ethics committees or review boards. A list of nations, associated sample
sizes, data collection methods, ethics approvals, and survey languages is presented in S1 Table.

Participants

The BINS dataset consists of 56,968 respondents from 65 nations, of whom 58.9% (n = 33,539)
were women, 40.5% (n = 23,083) were men, and 0.6% (n = 346) were of another gender iden-
tity. In terms of race/ethnicity, the majority (74.2%, n = 42,269) self-identified as being part of
a racialised majority, whereas 11.3% (n = 6,448) identified as part of a racialised/ethnic minor-
ity group, and 13.5% (n = 7,689) were uncertain about their status (race data were not collected
in France [n = 562; 1.0%] due to a legal prohibition banning the collection and storage of race-
based data). In terms of self-reported residence, 27.0% (n = 15,408) of participants lived in a
capital city, 13.7% (n = 7,811) lived in a suburb of a capital city, 25.1% (n = 14,319) lived in a
provincial city (more than 100,000 residents), 18.7% (n = 10,680) lived in a provincial town
(more than 10,000 residents), and 15.5% (n = 8,750) lived in a rural area. In terms of educa-
tional attainment, 0.4% (n = 255) reported that they had no formal education, 2.1% (n = 1,171)
had completed primary education, 17.5% (n = 9,954) had completed secondary education,
33.5% (n = 19,105) had completed lower tertiary education, 21.5% (n = 12,274) had completed
higher tertiary education, 21.5% (n = 12,262) were in full-time education, and 3.5% (n = 1,947)
had some other qualification. In terms of marital status, 42.0% (n = 23,955) were single,
whereas 19.5% (n = 11,083) were in a committed relationship but not married, 33.5%
(n=19,056) were married, and 5.0% (n = 2,874) had another status. With regard to their finan-
cial security, 24.9% (n = 14,157) of participants reported that they felt less secure relative to
others of their own age in their nation of residence, 49.6% (n = 28,266) equally secure, and
25.5% (n = 14,545) more secure. Table 1 presents detailed sample description data for all indi-
vidual nations (differentiating between survey presentations in different languages in individ-
ual nations).

Measures

Life satisfaction. As part of the BINS survey package, participants completed the 5-item
Satisfaction with Life Scale (SWLS) [11], which has previously been shown to have adequate
composite reliability and evidence of nomological validity in diverse cultural contexts [3]. In
most participating nations, participants completed the SWLS using a 7-point response scale (1
= strongly disagree, 7 = strongly agree). However, due to administrative oversights, a 5-point
response scale (1 = strongly disagree, 5 = strongly agree) was used instead in Bosnia and Herze-
govina, Canada (when the survey was presented in English, but not in French), Colombia,
Czechia, Estonia, Greece, Iraq, Norway, Palestine, Russia, Saudi Arabia, Slovakia, South Africa,
South Korea, Taiwan, Ukraine, and the United Arab Emirates (when the survey was presented
in English, but not in Arabic). Unless presented in English, or where a previously validated
translation was not available, the SWLS was translated for use in BINS using the parallel back-
translation procedure [93] (for further information, see [90]). A list of the 40 languages in
which the BINS survey package was presented is reported in S1 Table.
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Table 1. Sample descriptions of data from the Body Image in Nature Survey (BINS).

Nation Sample | Mean age % %Ethnic/ racial | %Secondary/ tertiary | %Urban %In committed Mean financial
size (SD) Women |minority education residence relationship or married | security (SD)

Argentina 670 35.36 (13.6) |57 9 81 98 50 2.13(0.7)
Australia 1,038 3523 (13.1) |71 18 77 93 55 1.90 (0.8)
Austria 1,279 41.99 (16.5) |54 9 62 67 63 2.08 (0.7)
Bahrain 441 30.47 (9.8) 74 8 87 98 51 1.98 (0.6)
Bangladesh 460 29.30 (8.6) | 42 13 80 88 51 1.78 (0.8)
Bosnia & 406 43.93(10.9) | 64 16 90 87 70 2.15(0.7)
Herzegovina™

Brazil 1,462 36.77 (12.0) |58 12 86 99 66 2.21(0.7)
Bulgaria 248 33.52 (14.1) |62 4 54 92 52 2.16 (0.6)
Canada (English)* 336 24.61 (10.0) |83 14 36 82 48 2.10 (0.7)
Canada (French) 806 38.22(12.8) |88 7 95 78 72 2.29(0.7)
Chile 422 36.14 (13.6) |79 8 73 94 41 2.28(0.8)
China (Cantonese) 409 20.50 (5.9) 58 2 96 100 2 2.18 (0.7)
China (English) 349 21.93 (5.3) 65 6 62 97 26 1.79 (0.7)
China (Mandarin) 1,231 35.00 (7.3) 69 4 92 95 86 1.82 (0.6)
Colombia™ 793 27.15(11.5) |60 7 57 96 22 2.01 (0.8)
Croatia 898 39.10 (12.1) |59 2 91 71 69 2.08 (0.7)
Cyprus 363 34.31 (9.6) 65 4 69 87 64 2.09 (0.7)
Czechia* 700 38.10 (17.0) | 66 2 75 82 62 2.29 (0.6)
Ecuador 863 30.97 (12.3) |53 11 65 86 33 1.81 (0.8)
Egypt 1,627 23.62 (8.7) 72 6 86 98 27 2.06 (0.6)
Estonia™ 449 38.93 (14.1) |63 2 64 80 58 2.10 (0.7)
France 562 36.01 (14.2) |76 NA 67 64 47 2.08 (0.7)
Germany 620 31.01(11.9) | 62 12 64 83 58 2.18 (0.8)
Ghana 434 2197 (4.5) |41 26 72 84 32 2.08 (0.8)
Greece* 556 31.49 (11.8) |65 5 63 91 55 2.03 (0.7)
Hungary 654 32.80(13.4) |69 2 69 72 63 2.07 (0.6)
Iceland (English) 1,149 38.50(17.5) |50 11 61 92 65 2.27(0.7)
Iceland (Icelandic) 432 5491 (15.5) |54 3 81 75 78 2.05 (0.6)
India (Hindi) 1,664 32.07 (11.8) |45 13 78 73 45 2.14 (0.8)
India (Tamil) 376 36.78 (12.1) |52 37 65 57 70 1.71 (0.6)
Indonesia 292 19.79 (3.2) 72 3 43 87 14 1.76 (0.5)
Iran 1,318 33.46 (11.3) |60 29 82 95 61 1.99 (0.6)
Iraq* 405 3413 (12.1) | 33 53 97 100 45 1.49 (0.5)
Ireland 351 33.73 (12.4) |50 5 80 76 62 2.11 (0.8)
Israel 493 30.77 (11.6) | 62 7 67 87 32 2.13(0.7)
Ttaly 2,307 33.17 (14.0) | 62 6 67 81 61 1.95 (0.6)
Japan 360 49.44 (16.6) | 100 8 81 90 61 1.79 (0.6)
Kazakhstan 380 30.07 (11.3) |53 11 76 94 48 2.04 (0.6)
Latvia 827 41.04 (12.8) | 66 4 82 74 69 2.02 (0.7)
Lebanon 1,295 25.74(12.3) | 67 16 63 70 33 1.93 (0.7)
Lithuania 491 40.34 (12.8) |51 3 84 72 74 2.05 (0.6)
Malaysia 1,193 27.81(8.7) 69 30 84 76 29 1.74 (0.6)
Malta 347 35.52(15.4) |72 7 71 78 60 2.10 (0.7)
Nepal 353 25.78 (6.0) 50 5 98 82 28 1.77 (0.7)
Netherlands 1,004 46.81 (16.3) | 53 9 98 61 69 2.05 (0.6)
Nigeria 1,274 31.64 (9.2) 34 14 64 93 63 1.85(0.8)

(Continued)
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Table 1. (Continued)

Nation Sample | Mean age % %Ethnic/ racial | %Secondary/ tertiary | %Urban %]In committed Mean financial
size (SD) Women |minority education residence relationship or married | security (SD)
Norway* 360 41.24 (11.6) |77 4 92 78 77 2.17 (0.7)
Pakistan 267 20.59 (2.7) 28 49 47 100 83 2.16 (0.9)
Palestine* 401 27.64(9.5) | 25 7 90 81 12 2.01 (0.6)
Philippines (English) | 350 2487 (112) |0 13 56 97 24 2.03 (0.7)
Philippines (Tagalog) | 504 37.43(11.9) |73 16 89 97 65 1.83 (0.7)
Poland 1,954 30.51 (11.9) | 62 3 63 74 56 1.99 (0.7)
Portugal 363 36.53 (17.9) | 68 5 81 85 37 2.05 (0.7)
Romania 1,819 26.94 (10.8) |53 5 49 80 60 2.05(0.7)
Russia* 206 39.94 (11.8) |71 8 84 97 67 1.84 (0.5)
Saudi Arabia* 380 28.02 (9.7) 55 20 83 94 33 2.03 (0.7)
Serbia 650 30.72 (11.3) |56 10 65 95 65 2.20(0.7)
Slovakia™ 814 37.79 (14.7) |54 4 75 65 67 1.92 (0.6)
Slovenia 452 36.84 (14.9) |59 2 87 49 66 2.16 (0.7)
South Africa* 318 35.15(16.1) |53 31 73 78 45 1.74 (0.8)
South Korea* 381 27.60 (9.7) 48 52 54 98 43 1.89 (0.6)
Spain 1,266 3454 (16.3) | 52 5 82 88 43 2.17(0.8)
Switzerland 377 46.48 (152) | 52 5 51 62 66 1.98 (0.7)
Taiwan* 529 41.36 (13.6) | 60 7 92 90 67 2.48 (0.7)
Thailand 3,275 25.85(10.8) | 62 6 45 87 23 1.76 (0.6)
Tunisia 374 41.62 (15.2) |55 0 90 96 63 2.10 (0.6)
Tiirkiye 2,518 31.63 (11.5) |57 14 61 97 57 1.98 (0.8)
Ukraine* 141 39.00 (11.7) |59 9 87 95 71 1.74 (0.6)
United Arab Emirates | 204 26.37 (6.7) 73 10 35 99 39 2.07 (0.4)
(Arabic)
United Arab Emirates | 904 27.50 (11.8) | 36 31 73 98 43 2.13(0.8)
(English)*
United Kingdom 1,243 37.99 (13.9) |54 23 87 84 68 2.03 (0.7)
United States of 2,531 35.35(12.7) | 62 20 82 85 61 1.93(0.7)
America

Note. * National groups utilising a 5-point response scale in the Satisfaction With Life Scale. SD = standard deviation.

https://doi.org/10.1371/journal.pone.0313107.t001

Financial security. Following previous cross-national work [94,95], participants were
asked to self-report how financially secure they felt relative to others of their own age in their
country of residence (1 = less secure, 2 = same, 3 = more secure).

Urbanicity. To assess urbanicity, participants were asked about their current place of resi-
dence, with response options adapted from Pedersen and Mortensen [96] as follows: capital
city, capital city suburbs, provincial city (more than 100,000 residents), provincial town (more
than 10,000 residents), and rural areas. Response options were assigned values 1 to 5 (in the
above order) for statistical analysis and collapsed into urban versus rural for descriptive pur-
poses. This measure of urbanicity has been used in previous cross-national work [95].

Demographics. Participants were asked to provide their demographic data consisting of
gender identity (1 = woman, 2 = man, 3 = describe gender in another way), age (open-ended),
highest educational qualification (1 = no formal education, 2 = primary education, 3 = second-
ary education, 4 = still in full-time education, 5 = undergraduate degree, 6 = postgraduate degree,
7 = other), marital status (1 = single, 2 = single but in a committed relationship, 3 = married, 4 =
other), and ethnicity/race (1 = ethnic/racial majority, 2 = ethnic/racial minority, 3 = not sure).
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The latter item was included as it provides a common metric of categorising ethnicity/race
across diverse nations [95]. For descriptive purposes at the national level and for analyses,
response options for highest educational qualification were collapsed into secondary/tertiary
(secondary education, undergraduate degree, postgraduate degree) versus other (all remaining
categories) and response options of marital status were collapsed into committed/married (sin-
gle but in a committed relationship, married) versus other (all remaining categories). Response
options of ethnicity/race were collapsed into racialised minority (racial minority) versus other
(all remaining categories).

Procedures, ethics, and data sharing

Full procedural information about the BINS is provided elsewhere [90]. The BINS project was
conducted in accordance with the principles of the Declaration of Helsinki [97] and following
all local institutional guidelines. In brief, once local ethics approval had been obtained or col-
laborators confirmed that approval was not required as per national laws (see S1 Table),
researchers recruited participants from the community in their respective nations between
November 2020 and February 2022. Inclusion criteria were being > 18 years of age, a resident
and citizen of the particular nation in which recruitment took place, and being able to com-
plete a survey in the language in which it was presented. In all but nine locales (S1 Table), data
collection was conducted online. All participants were presented with a standardised informa-
tion sheet and provided (digital or written) informed consent before completing an anony-
mous version of the BINS survey package. Upon completion of the survey, participants
received debriefing information, which included contact information for the first author as
well as a local researcher. The BINS data, codebook, and our analytic codes are available on the
Open Science Framework at https://osf.io/kzq7w/.

Analytic strategy

The general analytic plan for the structural and measurement invariance analyses of the key
variables of the BINS, including the SWLS, is outlined in the BINS study protocol [90]. Unless
mentioned below, Mplus 8.8 [98] was used for all analyses, using full-information maximum
likelihood estimation to account for partially missing data. Measurement invariance was
assessed through the use of multi-group confirmatory factor analysis (MG-CFA) [29], testing
for configural, metric, and scalar invariance, in this sequence; that is, whether all five SWLS
items loaded on a single underlying factor in all groups (configural invariance), whether item
loadings were the same in all groups (metric invariance), and whether item intercepts were the
same in all groups (scalar invariance). Following previous recommendations [41,72], all mod-
els included a residual covariance between Items #4 and #5 (i.e., the two SWLS items referring
to past life satisfaction).

Groups were constituted in four separate analyses: nations, languages, gender identities
(women vs. men vs. other gender identities), and age (18-24 years vs. 25-44 years vs. > 45
years). The analysis of nations was listed in the BINS study protocol for all key variables [90],
whereas analyses of languages, gender identities, and age groups applied specifically to the
SWLS and were not mentioned in the more general study protocol. Prior to testing measure-
ment invariance across nations, invariance of the cross-language survey presentation (i.e.,
where surveys were presented in more than one language in a single nation) in Canada, China,
Iceland, India, the Philippines, and the United Arab Emirates was tested. Data from these
nations were also entered in invariance tests across nations twice (thrice in the case of China):
once with (one of) their native language(s) (two native languages in the case of China) and a
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second time with English (Tamil in India). For conceptual clarity, we refer to “national
groups” instead of “nations” in the first set of analyses.

Item parameters were relaxed if measurement invariance did not hold, thereby aiming to
achieve partial measurement invariance (i.e., equal item parameters across some groups and
items, but not all). However, because of the large number of groups in the analyses of national
groups and languages, the alignment method was applied here for guidance. The alignment
method [99,100] does not require exact measurement invariance, but is based on the notion of
approximate measurement invariance. It begins with the configural invariance model and
seeks a solution that minimises the differences in loadings and intercepts across groups, while
still retaining identical fit to the configural invariance model. Alignment provides quantitative
information on the amount of deviation from scalar measurement invariance for the overall
set of items and on the groups and items for which measurement invariance concerning either
loadings and/or intercepts holds. While alignment also provides adjusted latent means and
variances in line with the optimal alignment of loadings and intercepts across groups, these
estimates are expected to lose validity when a larger number of item parameters is non-invari-
ant (e.g., > 20%) [99,100]. Thus, we utilised the alignment method to identify national groups
that possibly needed to be excluded to achieve acceptable model fit and to identify items that
could be used as anchor items (two items as a minimum for the estimation of latent means;
[101]; for a recent simulation study confirming the accuracy of such an approach, see [102]) in
partial scalar measurement invariance models. We present information on latent mean differ-
ences between groups in all analyses based on either the full or partial scalar MG-CFA models,
where applicable. For comparison, we also report on the agreement (intraclass correlation
[ICC]; two-way mixed model, absolute agreement definition) [103] of rankings of latent
means as provided by the partial measurement models and the alignment method, where
applicable. We also present reliability estimates (w total) [104] for the SWLS, based on the con-
figural invariance models in groups in all analyses.

Sociodemographic correlates of life satisfaction were examined with a multilevel model
across the national groups. The factor scores of national groups were used as dependent vari-
ables. The groupmean-centred variables of financial security, urbanicity, education, marital
status, and racialised status were used as Level-1 predictors, and the cluster-level means of
these variables were used as Level-2 predictors. Thereby, this model optimally distinguished
Level-1 from Level-2 effects and investigated associations of the predictors with the outcome
both at the individual level (Level 1) within national groups, but also at the cluster level (Level
2) between national groups. We also included age as a control variable (both on Level 1 and 2),
as there was some indication of age differences in life satisfaction in the present data (see
Results). To prevent overfitting on Level 2 (where the ratio of predictors to groups was rela-
tively high), only significant Level-2 predictors (p < .05, two-tailed) were retained in the final
model. Bayesian estimation (using diffuse priors as specified in Mplus default settings) was
used to obtain parameter estimates on a standardised scale, which were interpreted as mea-
sures of effect size (similar to Pearson’s r). As the interpretation of standardised estimates of
multilevel models can be misleading in certain situations [105], we also provide estimates of
effect size in the metric of R for both the overall model and each individual predictor. The R
package r2mlm [106] was used for these computations. We report R* values for the propor-
tions of within-cluster outcome variance attributable to the Level-1 predictors via fixed slopes
and the between-cluster outcome variance attributable to the Level-2 predictors via fixed
slopes, respectively.

There were 190 missing values in total (0.07%) in the items of the SWLS. As the SWLS was
presented with both 5-point and 7-point response scales, we opted to use in the structural anal-
yses the robust maximum likelihood estimator (MLR) instead of the mean- and variance-
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adjusted weighted least squares estimator (WLSMV), as was stated in the study protocol [90].
WLSMYV estimation is specifically suited to ordered-categorical item response formats but
requires the same number of item response options across all groups in a multi-group context.
MLR is an alternative to WLSMV [107] and can deal with the different numbers of response
options in the current data. MLR estimates one intercept parameter per item, irrespective of
the number of response options, whereas WLSMV estimates threshold parameters for each
pair of response options for each item. Prior to analyses, the 5-point scales were numerically
equated to the 7-point response scales by applying the scale transformation formulas described
by Aiken [108], replacing the original scale values 1, 2, 3, 4, and 5 with the equated scale values
of 1.2,2.6, 4, 5.4, and 6.8, respectively.

For the assessment of model fit, the comparative fit index (CFI) and the Tucker-Lewis
index (TLIL values close to .95 indicative of good fit), the root-mean square error of approxi-
mation (RMSEA) and its 90% confidence interval (values close to .06 indicative of good fit),
and the standardised root mean square residual (SRMR; values close to .08 indicative of good
fit) [109] are reported. For MG-CFAs with more than 10 groups, we used a higher cut-oft for
the RMSEA of .15, as RMSEA values tend to be inflated with increasing number of groups
[110]. For the comparison of configural, metric, and scalar invariance models in the
MG-CFAs, ACFI and ARMSEA values, and Ay tests are presented. We primarily interpreted
ACFI and ARMSEA values, which were not affected by the large sample size of the current
study, but also consulted the overall fit of these models for their comparative evaluation. Cut-
offs recommended by Rutkowski and Svetina [110] were utilised, with ACFI < .020 and
ARMSEA < .030 taken as indication of good fit of metric invariance models in comparison to
configural invariance models, and ACFI < .010 and ARMSEA < .015 as indication of good fit
of scalar invariance models in comparison to metric invariance models.

Results

Invariance of cross-language survey presentation in six countries

Results of the MG-CFAs testing the invariance of the cross-language survey presentation in
Canada, China, Iceland, India, the Philippines, and the United Arab Emirates (UAE) are pre-
sented in S2 Table. We obtained evidence of configural invariance of the SWLS across lan-
guages for all of these countries. Judging from the overall fit and ACFI values, metric
invariance could be assumed for China, Iceland, and India, and the UAE (but note that the
UAE Arabic sample was rather small, ns = 204 vs. 904 for the UAE English sample; thus, the
invariance test for the UAE data likely had low power). However, scalar invariance was not
achieved for any of the countries, though scalar invariance was almost achieved in the lan-
guages presented in Canada, China, and India (see S2 Table).

Invariance concerning national group, language, gender identities, and age

Overall findings. Table 2 presents the results of the MG-CFAs. Across all 72 national
groups and 40 languages, the SWLS demonstrated configural and metric invariance (based on
the ARMSEA values and sufficiently close based on the ACFI value for the national groups),
but not scalar invariance. Across the three gender identity groups and three age groups, the
SWLS demonstrated scalar invariance (scalar invariance also held for national groups with 5-
and 7-point response options in a supplementary analysis; see S2 Table). Standardised loadings
and intercepts of the SWLS items in the gender identity and age groups are presented in
Table 3. Gender identities differed in latent means by Cohen’s d = 0.004 (p = .63; women vs.
men) and d = -0.59 (p < .001; women vs. other gender identities); age groups by d = 0.06 (p <
.001; 18-24 years vs. 25-44 years) and d = 0.13 (p < .001; 18-24 years vs. > 45 years). Scale
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Table 2. Invariance concerning national groups, language, gender identity, and age.
Model comparisons

Grouping variable x(df) CFI TLI RMSEA 95% CI SRMR  |ACFI ARMSEA Configural Metric
National Groups

Configural invariance 1708.14(288) 983 957 .079 [.075,.083] .027

Metric invariance 3792.94(572) 961 951 .084 [.082, .087] .091 .022 .005 2147.15(284)

Scalar invariance 12964.75(856) .853 .876 134 [.132,.136] 133 .108 .050 12271.01(568) 10594.63(284)
Language

Configural invariance 1223.53(160) 987 .966 .068 [.065, .072] .017

Metric invariance 2545.41(316) 972 964 .070 [.068, .073] .066 .015 .002 1342.29(156)

Scalar invariance 9627.52(472) .885 .902 117 [.115,.119] .104 .087 .047 9209.21(312) 8302.98(156)
Gender identity

Configural invariance 335.42(12) 996 .989 .038 [.034, .041] .009

Metric invariance 427.60(20) 994 992 .033 [.030, .036] .012 .002 -.005 24.71(8)*

Scalar invariance 654.57(28) 991 | .991 |.034 [032,.037] | .017 .003 001 271.83(16) 247.91(8)
Age

Configural invariance 410.93(12) 994 .986 .042 [.038, .045] .010

Metric invariance 500.75(20) 993 990 .036 [.033,.038] .012 .001 -.006 21.92(8)°

Scalar invariance 1119.44(28) 985 983 .045 [.043, .048] .021 .008 .009 755.92(16) 768.35(8)

Note. All ps of XZ and sz tests (model comparisons, against a configural invariance model [Configural column] or a metric invariance model [Metric column]) were <

.001, except where noted otherwise. Gender identity compared groups of women, men, and other gender identity, age compared groups of participants with 18-24

years, 25-44 years, > 45 years of age.

*p=.002.
® p=.005.

https:/doi.org/10.1371/journal.pone.0313107.t002

reliabilities (w total) ranged from .47 (United Arab Emirates [Arabic]) to .93 (Japan) across the
national groups (see S1 Fig for a histogram), with a median of .85 (P,5 = .83, P,5 = .87), and
from .63 (Tamil) to .93 (Japanese) across languages, with a median of .86 (P,5 = .83, P,5 = .87).

Table 3. Standardised SWLS item loadings and intercepts in the gender identity and age groups.

Parameter and item Gender identity (women/men/other) | Age (18-24 years/25-44 years/> 45 years)
Loadings
Item #1 .85/.84/.80 .80/.86/.89
Item #2 .781.76/.75 .75/.78/.80
Item #3 .81/.80/.77 .78/.82/.84
Item #4 .74/.72/.71 .69/.74/.79
Item #5 .63/.61/.61 .59/.63/.66
Covariance Items #4 & #5 | .15/.18/.09% .16/.17/.14
Intercepts
Item #1 2.86/2.79/2.70 2.75/2.81/2.81
Item #2 2.99/2.96/2.79 2.88/2.96/2.96
Item #3 3.10/3.06/2.87 2.94/3.08/3.10
Ttem #4 2.86/2.77/2.67 2.68/2.82/2.92
Item #5 2.13/2.08/2.04 2.01/2.11/2.14

Note. Unstandardised parameters were restricted to equality in the scalar measurement invariance MG-CFA models

that were used to estimate the parameters; standardised estimates may still differ from one group to another due to

differences in dispersion. All ps < .001, except where noted otherwise. * p = .20.

https://doi.org/10.1371/journal.pone.0313107.t003
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Scale reliabilities were .86, .84, and .85 for women, men, and other gender identities, and .83,
.86, and .88 for the age groups of 18-24 years, 25-44 years, and > 45 years.

National group. Using the alignment method, optimal item loadings and intercepts were
obtained for the national groups (see S3 Table). The items of the SWLS demonstrated invari-
ance of loadings across 55 (Item #2) to 69 (Item #4) of the 72 national groups (including six
nations with more than one survey language) and invariance of intercepts across 38 (Item #1)
to 47 (Item #3) national groups. The two most invariant items across both loading and inter-
cept parameters were Items #1 and #3, considering the respective numbers of national groups
showing invariance, but also taking into account individual R* values of the item parameters
(see S3 Table). This index can be interpreted as the extent to which the respective SWLS item
parameter was invariant (0 = no invariance, 1 = full invariance).

However, there are a number of specific reasons why R? values could be low even though
invariance is high [86]. Thus, even though R* of the loading parameter of Item #3 was appar-
ently 0 (see S3 Table), it was invariant in 63 of the 72 national groups (see S2 Fig for a heat-
map). Furthermore, of all five items, the intercept parameter of Item #3 had the second highest
R? value and was invariant in the largest number of national groups. All five items had invari-
ant loadings (metric invariance) across 37 national groups and invariant intercepts across 11
national groups. Scalar invariance (invariant loadings and intercepts) of all five items held
across seven national groups: Canada (English), Cyprus, Lithuania, the Philippines (English),
Serbia, and Slovenia, and the United Arab Emirates (English). Across all national groups and
item parameters, the average invariance index for the SWLS was .515.

We used the information provided by MG-CFAs and the alignment method to construct a
partial scalar measurement invariance model that allowed us to compare national groups on
the latent mean level. First, data from Iraq and Nigeria were excluded as these countries each
had large contributions, relative to their sample sizes, to all three y” tests of the MG-CFA
invariance models. Second, data from the United Arab Emirates (Arabic) was excluded, as
scale reliability was unacceptably low there (see above). Refitting the metric invariance
MG-CFA model to the reduced set of national groups resulted in a fit that allowed accepting
metric invariance, y* = 2745.74, df = 548, p < .001, CFI = .973, TLI = .966, RMSEA = .071,
90% CI = [.068, .074], SRMR = .071. This model also compared favourably to the configural
invariance model of the reduced set, x> = 1191.32, df = 276, p < .001, CFI = .989, TLI = .972,
RMSEA =.064, 90% CI = [.061, .068], SRMR = .017, with comparative test and indices of Ay?
=1614.05, df =272, p < .001, ACFI = .016, ARMSEA =.005.

Third, Items #1 and #3 were selected as anchor items; that is, the partial scalar measurement
model assumed scalar invariance only for these two items; all parameters of the other items
were estimated freely. The partial scalar measurement model had a good fit to the data, x> =
3699.59, df = 412, p < .001, CFI = .959, TLI = .932, RMSEA = .100, 90% CI = [.097, .103],
SRMR = .056, and also compared reasonably well to the above metric invariance model?, ACFI
=.014, ARMSEA = .029.

The ordering and magnitude of standardised latent mean differences (Cohen’s d) between
national groups (as compared to the United Kingdom, which served as an anchor in this analy-
sis) are provided in Fig 1 (individual Cohen’s d values are provided in S4 Table). The largest
positive differences between national groups, as compared to the United Kingdom, were
observed for (in descending order) Canada (French), Israel, and Bosnia and Herzegovina and
were in the range of d = 1.25 to 1.44 (see Fig 1, left), suggesting that participants from these
countries reported the highest life satisfaction. The largest negative differences were observed
for Taiwan, Japan, and Ukraine and were in the range of d = -0.05 to -0.19. The rankings of
national groups according to their latent means, as provided by the partial measurement
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Fig 1. Ordering and magnitude of standardised latent mean differences (Cohen’s d) between national groups (as
compared to the United Kingdom; Left) and languages (as compared to English; Right).

https://doi.org/10.1371/journal.pone.0313107.g001
model and the alignment method (obtained with the reduced set of national groups), agreed at
ICC = .92 (see S3 Fig for a scatterplot).

Languages. Using the alignment method, optimal item loadings and intercepts were
obtained for languages (see S5 Table). The items of the SWLS demonstrated invariance of
loadings across 31 (Item #5) to 38 (Item #1) of the 40 languages and invariance of intercepts
across 19 (Items #2 and #3) to 25 (Item #5) languages. Items #1 and #4 appeared to be the two
most invariant items concerning the loading parameters (closely followed by Item #3); with
respect to the intercept parameters, Item #5 appeared to be the most invariant concerning the
number of languages, but Items #2 and #3 concerning their R* value. All five items had invari-
ant loadings (metric invariance) across 17 languages and invariant intercepts in three lan-

guages. Scalar invariance (invariant loadings and intercepts) of all five items held only across
Bulgarian but none of the investigated languages. Across all languages and item parameters,
the average invariance index for the SWLS was .613, which was slightly higher than for the
national groups.

As the metric invariance model showed acceptable fit (see Table 2), no languages were
excluded from further analysis. Using Items #1 and #3 as anchor items, the partial scalar mea-
surement model had a good fit to the data, x2 =3433.80, df = 238, p < .001, CFI = .960, TLI =
.932, RMSEA =.097, 90% CI = [.094, .100], SRMR = .050, and also compared reasonably well
to the metric invariance model, ACFI = .012, ARMSEA = .027.

The ordering and magnitude of standardised latent mean differences (Cohen’s d) between
languages (as compared to English, which served as an anchor here) are provided in Fig 1
(individual Cohen’s d values are provided in S6 Table). The largest positive differences
between languages, as compared to English, were observed for Hebrew, Bosnian, and
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Slovenian and were in the range of d = 0.46 to 0.63 (Fig 1, right). The largest negative differ-
ences were observed for Russian, Italian, and Japanese and were in the range of d = -0.11 to
-0.73. The rankings of languages according to their latent means, as provided by the partial
measurement model and the alignment method, agreed at ICC = .88 (see S3 Fig for a
scatterplot).

Sociodemographic correlates of life satisfaction

The results of the final multilevel model are presented in Table 4. Only the cluster-level means
of financial security were kept as a Level-2 predictor in this model. Higher financial security,
secondary or tertiary education (vs. other), being in a committed relationship or married (vs.
other), older age, and identifying as part of a racialised majority (vs. other) were associated
with higher life satisfaction at the individual level. Satisfaction with life was further higher in
national groups with higher cluster-level means of financial security. Restating the effects of
the dichotomous predictors at the individual level in the metric of Cohen’s d, the effects of
education, marital status, and racialised status amounted to d = 0.06, 0.22, and -0.05, respec-
tively. According to the magnitude of both the standardised parameter estimates and the cor-
responding R” values, financial security was the single most important predictor for life
satisfaction (on both Levels 1 and 2; explaining roughly 10% of the outcome variance on each
level), followed by marital status (1% explained variance on Level 1). All other predictors
explained only negligible proportions of life satisfaction.

Discussion

In the present study, we used the BINS dataset, consisting of data from respondents in 65
nations, to assess measurement invariance of the SWLS. In this dataset, there was clear evi-
dence of configural invariance across national groups, languages, gender identities, and age
groups. These results suggest that the unidimensional model of SWLS scores and its pattern of

Table 4. Results of the multilevel analysis on the correlates of life satisfaction.

Predictor Estimate (posterior SD) 95% credibility interval p (one-tailed) AR?
Level 1
Financial security 0.30 (0.004) [0.29, 0.31] <.001 9%
Urbanicity 0.002 (0.004) [-0.006, 0.01] .19 0%
Education 0.03 (0.005) [0.02, 0.04] < .001 0%
Marital status 0.11 (0.004) [0.10,0.12] <.001 1%
Racialised status -0.02 (0.004) [-0.03, -0.01] <.001 0%
Age 0.01 (0.005) [0.001, 0.02] <.001 0%
Level 2: cluster-level means
Financial security 0.33(0.11) [0.11, 0.50] <.001 10%
Random Effects
Intercept 0.89 (0.07) [0.75, 0.99] <.001
R? (Level 1/Level 2) 11% / 10%

Note. Estimates are on a standardised scale. R* (Level 1/Level 2) quantifies the proportions of within-cluster outcome variance attributable to the Level-1 predictors via
fixed slopes and the between-cluster outcome variance attributable to the Level-2 predictors via fixed slopes, respectively. AR* quantifies the contributions of each
predictor to these proportions (on Level 1 for Level-1 predictors, and on Level 2 for Level-2 predictors), by comparing the full model with a model without this
predictor. In the case of financial security, the predictor was removed from Level 1 and Level 2 in tandem. The analysis did not include data from France, as minority
status was not assessed there. However, parameter estimates did not differ when minority status was excluded as a predictor from the model, and data from France were

included in analysis. SD = standard deviation.

https://doi.org/10.1371/journal.pone.0313107.t1004
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loadings is the same across all four categories that were examined here; that is, all five items of
the SWLS load onto a single life satisfaction factor irrespective of respondent characteristics
(i.e., national group, gender identities, and age group) or survey presentation (i.e., survey lan-
guage). Beyond this, the results of the present study also evidenced full scalar invariance across
gender identities and age groups, whereas partial scalar invariance was supported across
almost all of the national groups and across all languages represented in the BINS. These find-
ings are consistent with previous large-scale cross-national studies (where 24-26 nations have
been assessed; [40,41]), but also add uniquely to the literature in a number of ways, as we elab-
orate upon below.

Measurement invariance across national groups

In terms of national groups represented in the BINS dataset, our results indicated support for
full metric invariance for the unidimensional model with correlated residuals between Items
#4 and 5 (i.e., the two items that tap past life satisfaction). Indeed, the individual items of the
SWLS showed invariance of loadings across a near majority of all national groups (i.e., includ-
ing six nations with more than one survey language). These results suggest that each SWLS
item contributes to the manifest variable reflecting overall life satisfaction to a similar degree
across the majority of national groups that were represented in the BINS, which in turn means
that the SWLS could be used to explain differences in correlates of life satisfaction across
nations [29,30]. Items #1 (“In most ways, my life is close to my ideal”) and #3 (“I am satisfied
with my life”), in particular showed the highest degree of metric invariance, which is similar to
the findings of Jang and colleagues [40].

Beyond metric invariance, our data supported full scalar invariance across a small num-
ber of the national groups represented in the BINS (seven of the 72 national groups). How-
ever, once we excluded data from three countries (Nigeria, Iraq, and the United Arab
Emirates) that contributed substantially to metric non-invariance and once we selected
Items #1 and #3 as anchor items (i.e., partial scalar invariance was assumed for these items,
with all parameters of other items freely estimated), our data indicated evidence of partial
scalar invariance. Inspection of parameters across national groups suggested that the least
invariant item was Item #2 (“The conditions of my life are excellent”). This item appears to
also have been problematic in terms of scalar invariance in previous cross-national studies
[33,40]. One possible explanation for this finding is that the meaning of the term “excellent”
has different denotations or connotations across national groups. For instance, it is possible
that some national groups believe that one can be satisfied with life without all conditions of
life being “excellent” [48] or that “excellent” conditions of life are not uniformly desirable
across nations [111]. If this is the case, then this item may contribute differentially to overall
life satisfaction across nations.

When considering scalar invariance, it is worth bearing in mind full scalar invariance is
often an unrealistic goal for datasets with a larger number of groups [112]. As such, the evi-
dence of partial scalar invariance presented here can be viewed as noteworthy, especially given
the very large number of national groups represented in our analyses. Moreover, the present
results are broadly consistent with the findings of Jang and colleagues [40]-particularly in
terms of the scalar invariance of Items #1 and #3 —and suggest that it is possible to compare
latent SWLS means across national groups with some caution. Based on rank-factoring of
latent means, the BINS dataset indicated wide variability in overall life satisfaction in the con-
text of the COVID-19 pandemic, with respondents in (French-speaking) Canada and Israel
having the highest SWLS means, and respondents in Japan and Ukraine having the lowest
means. In considering these findings, however, it is worth remembering that even a small
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number of unequal indicator intercepts can substantially affect latent means [113]. While cau-
tion is needed when interpreting the latent means presented in Fig 1, one broad conclusion
might be that life satisfaction varied substantially across national groups at the time of the
COVID-19 pandemic. Nevertheless, practitioners and policy-makers may find these data use-
ful when attempting to understand differences in life satisfaction between nations, as well as
how to better support subjective well-being in the post-pandemic era.

Measurement invariance across languages

Notably, very few previous studies have assessed the measurement invariance of the SWLS
across languages. Here, and similar to our findings vis-d-vis national groups, we found that the
SWLS achieved full metric but not full scalar invariance. Although the average invariance
index for the SWLS was slightly higher across languages than it was across national groups, it
was notable that scalar invariance across all five SWLS items did not hold across any of the lan-
guages investigated in the BINS. Nevertheless, when Items #1 and #3 were selected as anchors
with parameters for all other items freely estimated, the current results presented evidence of
partial scalar invariance across the 40 languages represented in the BINS. To our knowledge,
this is the first demonstration that the SWLS achieves partial scalar invariance across a large
number of languages but also suggests that linguistic structures (e.g., grammar, vocabulary)
and understandings (e.g., cultural or linguistic differences in meaning) may have an impact on
the way in which the SWLS items are understood.

One broad conclusion here is that it may not be possible to translate certain concepts repre-
sented in the SWLS in perfectly equivalent ways across languages, which in turn likely means
that something is lost and/or something is added when the SWLS is translated into new lan-
guages [114]. As an example, Lolle and Anderson [45] have suggested that the way in which
scale anchors are translated and understood by respondents from different linguistic back-
grounds may affect how life satisfaction instruments are completed (e.g., “strongly agree”
could be translated to mean “very much agree” or “highly agree”, which could have different
connotations). Likewise, it is possible that differences in the way in which specific concepts
represented in the SWLS are translated could have affected metric and scalar invariance. To
take Item #2 (the SWLS item that was most problematic in terms of invariance of intercepts),
it is possible that understandings and connotations of “excellent” vary across languages. Like-
wise, it is also possible that linguistic structures affected what is denoted by “conditions of my
life” in Item #2 (e.g., whether one relies on affective or sociocultural understandings of the
term) [46]. Indeed, even small differences in translatory meaning could have resulted in large
impacts on scalar invariance [60].

Nevertheless, on the basis of partial scalar invariance, we found that respondents complet-
ing the SWLS in Hebrew ranked highest in terms of latent means, whereas respondents com-
pleting the SWLS in Japanese had the lowest means (which likely reflects national group
differences discussed above). Interestingly, the BINS dataset also provided an opportunity to
examine measurement invariance of the SWLS across languages within six nations (i.e., where
the SWLS was presented in more than one language in a single nation). Full metric invariance
was achieved across four of the six countries, but full scalar invariance was problematic in all
six countries. These findings suggest that the language in which the SWLS is presented within
particular nations may affect how it is understood and completed, which in turn has important
implications for scholars and practitioners when deciding how best to present the instrument.
Indeed, our results can be taken as support for the conclusions of Lolle and Anderson [45],
who suggested that linguistic differences may sometimes result in a “semantic loss and gain”
(p. 1339) that impacts on measurement invariance of life satisfaction instruments.
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Measurement invariance across gender identities and age

The results with regard to measurement invariance across national groups and languages sug-
gested that understandings of life satisfaction are complex and that responses to even seem-
ingly simple instruments like the SWLS may be affected by one’s national group and linguistic
background. In contrast, the present analyses supported full scalar invariance of the SWLS
across gender identities and age groups. In terms of gender identity, our results are consistent
with previous cross-national work showing that the SWLS typically achieves at least partial sca-
lar invariance [38,41]. Put differently, it is unlikely that one’s gendered experiences affect the
way in which the construct of life satisfaction, as measured using the SWLS, is understood
[37]. Moreover, and consistent with previous work [14,115], latent mean differences between
women and men on the SWLS were negligible and not significant. To our knowledge, how-
ever, this is the first study to examine measurement invariance of the SWLS beyond the binary
of women versus men, with our results suggesting that those who identified as another gender
had significantly lower SWLS scores than women and men. Although this finding is interesting
and consistent with other work showing that those who described their gender in another way
have poorer life satisfaction [116], possibly because of gender minority stress [117], it should
also be remembered that respondents who identified as another gender were relatively small in
number (0.6% of the total dataset).

Our findings are also consistent with the few studies that have assessed age invariance, sug-
gesting that the SWLS is scalar invariant across age groups in adulthood. For instance, in samples
of Spanish adults [118] and German adults [119], the SWLS has been shown to be invariant
across age groups. Although our age groupings were different to these aforementioned studies
(i.e., we grouped participants according to commonly used stages of adulthood) [91,92], one
broad conclusion is that understandings and meanings of life satisfaction and subjective well-
being are relatively stable throughout adulthood [120]. However, in contrast to these aforemen-
tioned studies, where no linear trends in latent means were observed [121], our results suggest
that SWLS scores were significantly higher with older age. Still, comparisons of latent means
across age groups suggested that significant differences were negligible-to-small in size, suggest-
ing that life satisfaction remains relatively stable in adulthood, as has been reported elsewhere
[122,123]. It should be remembered, however, that our dataset was limited to adults, and there is
some evidence that adolescents may have significantly greater life satisfaction than adults [124].

Correlates of life satisfaction

The BINS dataset also allowed us to examine associations between life satisfaction and key
sociodemographic variables at the level of the individual. Our results indicated that greater life
satisfaction was significantly associated with greater financial security higher educational qual-
ifications (which may be a proxy of socioeconomic status, although the effect size of this partic-
ular relationship was negligible). Overall, these findings are consistent with the wealth of
evidence indicating that a fulfilment of basic human needs and greater material well-being is a
strong—possibly the strongest [73]-predictor of psychological well-being generally, and life sat-
isfaction specifically [7,74-76]. Although conceptions of material well-being may well differ
across cultural contexts [89], our results suggest that, when considered at the level of the indi-
vidual, the association between life satisfaction and proxies of material well-being appear to be
relatively robust across nations. These results are important because they suggest that, across
nations, improving material well-being may be one direct way of promoting greater life
satisfaction.

Additionally, we found that marital status was significantly associated with life satisfaction.
More specifically, we found that respondents in committed relationships were more likely to
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report greater life satisfaction than those who were unpartnered. This finding is consistent
with the broader literature showing that marital status is a robust correlate of psychological
well-being [77]. In explanation, it has been suggested that the formation and maintenance of
social relationships is central to the promotion of life satisfaction [78,125], particularly in cul-
tures or communities that emphasise family values [126], because they satisfy a basic human
need for belongingness and are a source of positive affirmation [127], reinforce healthy behav-
iours, and buffer against the impact of negative life events [128]. These issues would likely have
been amplified during the COVID-19 pandemic, such that those in committed relationships
were able to rely on their partners despite periods of social isolation [129]. Of course, we recog-
nise that focusing on relationship status does not allow us to elucidate the underlying mecha-
nisms through which relationship status affects life satisfaction. It seems likely, however, that
those in committed relationships may be able to report greater emotional support and social
integration, which in turn contributes independently to life satisfaction [86].

In contrast, we found that identification as a part of a racialised minority was associated
with lower life satisfaction. Although this is consistent with some previous work within nations
[86-88] and likely reflects the deleterious effect of experiences of racism on life satisfaction
[130,131], it should be noted that the effect size of this relationship was negligible. Finally, we
found that urbanicity was only negligibly associated with life satisfaction. As we noted earlier,
studies examining associations between urbanicity and life satisfaction have returned equivo-
cal results [79,81-85]. In this regard, our results are consistent with recent work suggesting
that the effects of urbanicity on life satisfaction are negligible at best [132]. Overall, then, our
results suggest that financial security and marital status were more robustly associated with life
satisfaction across nations, whereas other correlates-including racialised identity and urbani-
city-showed only negligible associations.

Constraints on generalisability

A number of constraints on the generalisability [133] of the present findings should be consid-
ered. Most importantly, although the BINS dataset presents a unique opportunity to examine
measurement invariance of the SWLS, our findings may be limited in terms of their generalisa-
bility because of sampling and recruitment constraints. For instance, across research sites, we
recruited participants opportunistically and, as such, our subsamples cannot be considered
representative of their respective nations. We also did not keep records of response rates,
which means that we are unable to estimate the effects of non-response bias. In addition, racia-
lised identity in the present study was measured using a relatively blunt tool (i.e., we asked
whether participants identified as part of an ethnic/racial majority or minority [95]), which
may mean that varying constructs were conflated (e.g., physical characteristics, common
ancestry, cultural identification, etc.). Moreover, although our inclusion criteria included
being a resident and citizen of the nation in which recruitment took place, we did not ask
about migration status (e.g., whether participants were born and raised in their respective
nations), which may have added a degree of lack of representativeness. In a similar vein,
although attempts were made to ensure operational equivalence [90], small differences in
recruitment and survey completion cannot entirely be ruled out (most notably differences
between online and paper-and-pencil survey formats). In practice, of course, ensuring com-
plete operational equivalence across a diverse and large range of nations and cultural contexts
may be very difficult. Moreover, even if our samples do not guarantee representativeness, they
nevertheless provide very good snapshots of national populations given our largely consistent
recruitment methods across study sites.
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Likewise, although the BINS dataset provides what is currently the widest representation of
SWLS scores across nations, it should be noted that the BINS was under-represented in a num-
ber of world regions, particularly Africa, Central Asia, the Caribbean, and Central America.
Similarly, although the BINS dataset provides a very useful portrait of life satisfaction in the
shadow of the COVID-19 pandemic, specific conditions during the period of data collection
may have shaped our findings. Indeed, the extended time horizon of data collection (i.e., over
about two years) may have introduced nation-specific biases, especially as experiences and
manifestations of psychological well-being likely fluctuated during the pandemic [134] and
may have been affected by such factors as being in lockdown, the severity of the pandemic
locally, and intra- and inter-national responses to the pandemic (which were not assessed in
our survey). We also cannot entirely rule out common method biases, as the BINS dataset con-
sists of self-reported data. Nevertheless, we adopted a raft of ex ante strategies to minimise
common method variance, including assuring respondents of their anonymity and confidenti-
ality, ensuring that items in the BINS survey were formulated concisely, and utilising different
scale endpoints [135]. Having said that, because the instruments included in the BINS survey
were not randomised during presentation, responses to the SWLS may have been affected by
its position within the broader survey-though any impact is likely to have been marginal
[136]. Finally, in future work, it may also be useful to examine the impact of additional factors
that were not measured in the BINS, such as religious identity [137,138] and socio-political
capital (e.g., political stability, corruption) [139], as these may have a potentially larger impact
on understandings of life satisfaction across nations beyond the factors that were measured
here.

Conclusion

Constraints on generalisability notwithstanding, the present study provides an examination of
the invariance of the SWLS across the largest number of nations to date (i.e., 65 nations here
compared with a maximum of 26 nations previously) and across a large number of languages.
Based on our results, we recommend that observed SWLS scores are not used for nation or
language mean comparisons. Scholars intending to compare SWLS scores across nations and/
or languages are advised to do so under conditions of partial or approximate invariance and
with caution. Similar to Jang and colleagues [40], we also suggest that Items #1 and #3 are used
as anchors when constructing CFA-based models across nations. Conversely, we suggest that
more research is needed to understand sources of non-invariance in the SWLS, which the
BINS was not set up to achieve. Doing so will not only help scholars better understand the
meaning and manifestation of life satisfaction across nations, but will also aid practitioners in
developing improved models of subjective well-being that, in turn, could inform public policy
and population-level interventions aimed at improving life satisfaction [140,141].
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