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Single-item measures of happiness and life
satisfaction: the issue of cross-country invariance
of popular general well-being measures
Petra Raudenská 1✉

Single-item measures of general well-being are increasingly being analysed cross-culturally

but without clear evidence of comparability level attainment. The primary objective of this

study is to examine the cross-country measurement invariance of the two most common

single-item measures—life satisfaction and happiness—across a large number of countries.

For this purpose, 45 data sources from large-scale sample surveys conducted between 1976

and 2018 were used. This study presented a novel technique for examining the measurement

invariance of individual items and used Bayesian approximation to evaluate the extent of the

non-invariance of certain items across nations. The findings revealed that the happiness

item’s factor loadings and intercepts deviated less, indicating comparability across more

countries than the life satisfaction item. It is possible that the construct of happiness is more

universally applicable across cultures than that of life satisfaction. However, the item para-

meters of the survey items varied among several countries in each round of the program,

indicating that the observed score means could only be compared between a few partici-

pating countries.
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Introduction

Survey-based measures of happiness and satisfaction, broadly
defined as subjective well-being, are commonly used in
empirical psychology, social psychology, and the social

sciences. Recently, they have also been widely analysed in eco-
nomics. Scholars have identified different dimensions of sub-
jective well-being, but three dimensions—cognitive, affective, and
eudaimonic—are primarily analysed empirically (Vanhoutte and
Nazroo, 2014). The life satisfaction item is assumed to reflect the
cognitive component, while the happiness item is believed to
reflect the affective component (Strobel et al. 2011). Raudenská
(2020) noted that a significant weakness of most subjective well-
being studies conducted thus far is their reliance on single-item
measures of life satisfaction or happiness as opposed to the more
detailed, multi-item measures of well-being (see also Huppert
et al. 2009). Although single-item measures lack precision,
reliability, and construct validity and do not provide control over
measurement errors (Davidov et al. 2018), they remain prevalent
in most survey programs.

Furthermore, current comparative studies on subjective well-
being often rely on indirect evidence to presume the compar-
ability of data across individuals, nations, cultures, regions, and
time periods (Diener, 2009; Bjørnskov, 2010). However, these
studies inadequately address the issue of cross-cultural and cross-
temporal measurement invariance across extensive samples of
countries and time points (Fors and Kulin, 2016; Emerson et al.
2017). Although methodologists have argued that measurement
invariance should not be assumed but rather tested empirically, it
seems that the responsibility of testing for measurement invar-
iance usually falls on the individual data user (Seddig and Leitgöb,
2018).1

Conventional approaches that rely on the latent construct
measured by three or more indicators are not viable for single-
item measures when performing measurement invariance testing.
Revilla and Saris (2011) proposed an alternative approach that
utilizes multiple methods in survey design. This method involves
asking individuals the same question three times using different
methods to achieve the measurement invariance testing of single-
item indicators. Measurement invariance testing utilizes a latent
construct measured by the same items through different methods.
However, many large-scale cross-national social surveys lack a
multimethod survey design for practical, financial, and feasibility
reasons. Alternatively, they may use a second interviewing
method only for unreachable or other respondents.

Therefore, the purpose of this study is to present a simple
alternative approach for evaluating the cross-country invariance
of the two commonly used single-item measures that gauge
overall life contentment and well-being. For this study, almost 2
million participants’ data from 45 samples from 1976 to 2018
were analysed. The samples were drawn from the World Values
Survey (WVS), International Social Survey Program (ISSP),
European Values Study (EVS), European Social Survey (ESS),
European Quality of Life Survey (EQLS), and
Eurobarometer (EB).

In addition, the current study used the latest Bayesian
approximation approach to measure the invariance of well-being
research across numerous groups. This approach was selected due
to its ability to measure invariance and limited application in the
area of well-being research (Raudenská, 2020). Findings regarding
the approximation approach can reveal the degree of specific item
non-invariance, which is invaluable for this analytical purpose.
This study aims to contribute significantly to the literature by
examining the comparability of general well-being measures
across different countries with the research literature on the
psychological properties of measures of subjective well-being.
There is a lack of appropriate multi-item instruments available in

cross-national research. Therefore, the proposed innovative
approach for single-item measurement invariance testing should
advance the discussion and the awareness of measurement
invariance in cross-national surveys.

Theoretical background
Subjective well-being. In the literature, subjective well-being is
defined as “subjective, self-reported judgments about one’s life”
(Diener et al. 2018). Empirical analyses conducted by Vanhoutte
and Nazroo (2014) revealed a multidimensional structure of
subjective well-being consisting of three distinct dimensions:
cognitive, affective, and eudaimonic. The cognitive dimension
pertains to one’s overall assessment of life and judgments of life
satisfaction (Veenhoven, 2012). Esnaola et al. (2017) posited that
individuals who report high life satisfaction tend to perceive their
life circumstances as meeting their personal standards. The
affective dimension of well-being is characterized by two distinct
emotional poles. One end of the spectrum, referred to as positive
affect, is often characterized by pleasurable emotions, such as joy
or happiness (Diener, 2009). The other end, the negative affect, is
commonly associated with uncomfortable feelings, such as anxi-
ety and depression (Nes et al. 2006). The eudaimonic aspect of
well-being emphasizes individuals’ fulfillment of their innate
potential (Waterman, 1993).

Measurement of the subjective well-being. There is a consensus
that the construct of general subjective well-being is a multi-
faceted construct that encompasses more than just happiness or
life satisfaction. However, a significant drawback of several sur-
veys conducted so far is their reliance on single-item measures of
life satisfaction (“How satisfied are you with your life as a
whole?”) and/or happiness (“How happy would you say you are
overall?”) rather than multi-item measures (Huppert et al. 2009).
The life satisfaction item is believed to reflect the cognitive
component, while the happiness item is occasionally considered
to reflect the affective component (Strobel et al. 2011).

Most of the large surveys have predominantly used single-item
measures to assess overall well-being. These surveys include the
WVS, EVS, EB, EQLS, ESS, ISSP, and the Gallup World Poll (2).
In addition, popular comparative studies that rank countries
according to their level of happiness are often based only on
average measurements, without any evidence of the level of
comparability achieved (e.g., OECD Better Life Index3, World
Happiness Report4, Quality of Living Rankings from Mercer5,
and the World Database of Happiness6).

However, Veenhoven (2012) argued that “when the same
question about happiness is asked twice in an interview, the
answers are not always identical and the difference between the
response options is often ambiguous. Although responses rarely
change from happy to unhappy, changes from ‘very’ to ‘quite’ are
quite common.” Single survey items for both linguistic and
cultural reasons do not always translate well across countries,
tend to be imprecise, and do not have high reliability because the
responses are strongly influenced by contextual factors, such as
the preceding item, memory bias, desirability bias, or response
bias (Billiet, 2003; Saris and Gallhofer, 2007). When only one
measure is available, it is not possible to control for random and
non-random measurement errors (Davidov et al. 2018). There-
fore, single-item measures do not allow for a deeper examination
of cross-cultural measurement invariance.

This has led to the development of several multi-item measures
of life satisfaction, of which the two best known are Diener et al.’s
(1985) five-item Satisfaction with Life Scale (SWLS) (Pavot et al.
1991), which measures the cognitive dimension of subjective
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well-being, and the seven-item Personal Well-being Index (PWI),
developed by Cummins et al. (2003), which measures life domain
satisfaction. Most research on the cross-cultural comparability of
subjective well-being scales has been conducted on populations of
a specific age (elderly or students), gender, and ethnic group (e.g.,
Tucker et al. 2006; Clench-Aas et al. 2011; Ponizovski et al. 2013;
Vanhoutte and Nazroo, 2014; Tomás et al. 2015; Dimitrova et al.
2016; Whisman and Judd, 2016; Emerson et al. 2017; Schnettler
et al. 2017; Checa et al. 2019; Jang et al. 2017). Very few studies
have examined the measurement of cross-national invariance of
these multi-item scales using representative national data sources
(e.g., Żemojtel-Piotrowska et al. 2017; Jovanović et al. 2018)
because they rarely appear in international questionnaires.

Several studies have examined the accuracy of single-item
measures of happiness or life satisfaction. Abdel-Khalek (2006)
found that the correlation between the single item measuring
happiness and the SWLS scale was “highly significant and
positive, indicating good concurrent validity.” He also showed
that the single item had good convergent validity because it was
highly and positively correlated with optimism, hope, self-esteem,
positive affect, extraversion, and self-rating of physical and
mental health.

Atroszko et al. (2017) found that the correlation between the
single-item life satisfaction measure and the SWLS scale was
highly significant and positive and that the correlations of both
measures with gender, well-being indicators, and personality were
not statistically significantly different. Cheung and Lucas (2014)
confirmed that the single-item measure and SWLS were similarly
correlated with theoretically relevant variables, such as demo-
graphics, subjective health, life satisfaction, and affect, in large
adult samples from the United States and Germany.

Jovanović (2016) showed that the two scales worked similarly
in three samples of Serbian adolescents. Jovanović and Lazić
(2020) confirmed that they were highly correlated across six
Serbian samples of different ages. Furthermore, Jovanović and
Brdar (2018) showed that the SWLS was strongly correlated with
a single-item measure and revealed similar correlations with other
constructs in Austria, Bosnia and Herzegovina, Croatia, Mon-
tenegro, and Serbia. Fonberg and Smith (2019) found positive
correlations with single-item and multi-item measures of life
satisfaction, positive personality (self-efficacy, self-esteem, and
optimism), positive affect, and happiness, and negative associa-
tions with negative affect and anxiety/depression.

The aforementioned authors concluded that single-item
measures of well-being performed similarly to the multiple-item
scales and that social scientists would receive a similar response to
substantive questions regardless of which measure they used.
Previous studies have found extremely high response rates for
single-item life satisfaction questions (Diener et al. 2013). “This
suggests that most people do not have difficulty understanding
these questions. The simplicity of single-item life satisfaction
questions is also supported by findings that the percentage of
participants answering ‘don’t know’ to these questions is less than
1% in most countries” (Veenhoven, 2010) and that it takes only
two seconds for most people to answer them (Oishi, 2012).

Unfortunately, the cultural invariance of general well-being
measures is rarely empirically assessed in cross-national studies,
and typically, researchers simply assume that the reported levels
of happiness or life satisfaction are comparable across countries
(Jovanović and Brdar, 2018). No previous research has investi-
gated whether general well-being measures have the same
meaning for individuals in different countries, mainly because
they are single items and there is no analytical tool to measure
them accurately. The present study aims to fill this gap in well-
being research by testing the cross-country measurement
invariance of the two most commonly used single-item measures

of general life satisfaction and happiness across a large set of
countries using 45 data sources from large sample surveys from
1976 to 2018.

Testing the measurement invariance of single items. Measure-
ment invariance, by definition, is a situation in which the oper-
ationalization of a construct results in the measurement of
completely identical characteristics under different circumstances
in which a given phenomenon is studied (Horn and McArdle,
1992). By different circumstances, we mean different measure-
ment times, measurement of different populations/groups, or the
use of different data collection methods. To date, the methods for
testing measurement invariance have received much attention in
the literature (Leitgöb et al., 2022), but the best-known applied
technique is still multiple-group confirmatory factor analysis
(MGCFA), which is based on a construct (a latent variable) that
can be measured by multiple indicators (observed variables).

A clear advantage of the MGCFA is its ability to test the
comparability of attitude scales across different groups and
different waves of the survey, and the possibility of more in-depth
analysis of different levels of measurement invariance. The
procedure for testing particular levels of measurement invariance
using the MGCFA has been described in detail by Steenkamp and
Baumgartner (1998) and Vandenberg and Lance (2000). The
essence of this testing is to verify the similarity of the factor
structure of the measurement model across groups. The MGCFA
measurement invariance testing is a hierarchical, stepwise
process. This strategy is characterized by the increasing restriction
placed on the model under test. Increasing constraint refers to an
increasing number of model parameters (i.e., factor loadings,
intercepts, measurement errors, etc.) that are required to be
identical across the groups under test, even though the variables
and the relationships between them remain unchanged in the
model. Thus, the models defined are tested for consistency with
the research data. However, conventional measures based on a
latent variable that can only be measured by at least three
observed variables cannot be computed for single-item measures.

Revilla and Saris (2011) proposed a possible approach to test
the measurement invariance of individual indicators. They
recommended the use of multiple methods in a survey design
in which the same question is asked several times using (at least
three) different methods (e.g., face-to-face, paper, and web
surveys). The repetition should take place after at least 20 min
to avoid memory effects (Saris and Van Meurs, 1990). The
measurement invariance test then uses the latent construct
measured by these (same) items, measured by different methods.
In this latent construct, different methods are used to measure the
same concept rather than different items. However, this proposal
for testing the measurement invariance of individual indicators is
theoretical because, to the best of our knowledge, it has not yet
been used in any published methodological study. This approach
requires a multi-method survey design, which is not common in
cross-national surveys, thus making it difficult to apply in
practice.

In this study, we proposed an innovative (yet basic) approach
for assessing the measurement invariance of single items using
other subjective well-being measures available in cross-national
questionnaires to create the best possible general well-being
construct based on (not only) a high correlation among available
items—that is, the approach of synthesizing multi-item instru-
ments from several single-item variables. In almost all the selected
large-scale sample surveys, we found two single items measuring
life satisfaction and happiness with high correlations. We mostly
selected the single-item measure of subjective health and/or life
domain satisfaction (i.e., satisfaction with work, family, or
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democracy), which is the third most highly correlated item with
the life satisfaction scales.

An important discussion to be addressed here is whether it is
possible to capture general well-being as a latent concept using
three different single items rather than a standardized scale with
very similar items. From a theoretical point of view, especially in
this particular case, we think that this is possible. It is common to
capture different facets of well-being in multi-item scales, such as
the SWLS, PWI, or ESS well-being module (see Huppert et al.
2009), including an emphasis on personal and social well-being,
cognitive and affective dimensions of life satisfaction, mental and
vital well-being, and so on. These are well-established instruments
that capture multiple dimensions of well-being. In our analysis,
the satisfaction item captures the cognitive aspect more, the
happiness item captures the affective aspect more, the life domain
satisfaction item captures personal and social well-being, and the
subjective health item can reflect mental well-being.

However, it should be noted that, as the aim is to test the
invariance of individual items across countries, the extracted
factor becomes an important benchmark. If this benchmark
represents a contaminated measure of the latent construct, the
results will be compromised. This could lead to a biased construct
covariance in which only three individual items could overlap or,
in other words, have random correlations in a synthetic latent
variable. As a result, the measurement invariance test could
produce misleading results. This potential pitfall is statistically
explored in the Results Section.

To assess the extent of item non-invariance, we used the latest
Bayesian approximation approach. Unlike the traditional exact
measurement invariance approach, which is often used for
configural, metric, and scalar invariance tests (e.g., Meredith,
1993; Steenkamp and Baumgartner, 1998; Vandenberg and
Lance, 2000; Davidov et al. 2014; Kim et al. 2017), the Bayesian
approximation approach replaces exact equality constraints on
factor loadings and intercepts with the requirement that all
parameters are approximately equal (Muthén and Asparouhov,
2013; Van de Schoot et al. 2013). In the exact measurement
invariance approach, the differences between factor loadings
(metric invariance) or intercepts (scalar invariance) are con-
strained to zero across groups. By contrast, in the Bayesian
approximation approach, the differences among these parameters
are assumed to be close to zero (Muthén and Asparouhov, 2013).
However, the differences are kept to a minimum to ensure that
the concepts remain approximately comparable. This option
prevents the model fit from being subjected to an unreasonable
assumption of identical constraints that do not reflect the original
intention of the researchers. This approach has been successfully
applied in numerous recent comparative studies (e.g., Bujacz et al.
2014; Cieciuch et al. 2014; Davidov et al. 2015; Zercher et al. 2015;
Cieciuch et al. 2018; Davidov et al. 2018; Seddig and Leitgöb,
2018; Raudenská, 2020).

The approximation approach using a Bayesian framework
typically requires constraining the mean difference between
parameters to be zero and the variance of the parameters to be
greater than zero but sufficiently small (i.e., the prior variance).
The size of the prior variance reflects the level of approximation:
the smaller the variance of the difference, the more restrictive the
model, and the more similar it is to an exact measurement
invariance model (Cieciuch et al. 2018). Conversely, a (very) large
variance for the parameter difference reflects non-invariance for
that parameter.

Van de Schoot et al.’s (2013) simulation studies suggest that a
variance of 0.05 can be allowed without risking invalid latent
mean comparison inferences. However, Pokropek et al. (2020)
argued that higher prior variances, such as 0.05 or 0.1, go beyond
the definition of “small between-group discrepancies” and imply

high levels of differences between item parameters. The authors
recommended starting with the simplest model (with a prior
equal to zero) and then gradually increasing the prior (e.g., 0.001,
0.005, 0.01, 0.025, 0.05) until a significant improvement in model
fit is achieved. They also suggested what threshold of model fit
indices should be used to decide where to stop—that is, to
determine that the correct prior has been reached and does not
need to increase further.

The deviance information criterion (DIC) and the Bayesian
information criterion (BIC) are the most popular criteria for
Bayesian model selection and model comparison, and they may
be preferred in Bayesian structural modeling. The DIC measures
the posterior predictive error by penalizing the fit of a model
according to its complexity, which is determined by the effective
number of parameters (Seddig and Leitgöb, 2018). The model
with the lowest DIC (and BIC) value is preferred.

Two measures of fit are typically used to determine whether
approximate invariance is present (Muthén and Asparouhov,
2013; Kim et al. 2017): the posterior predictive probability value
(PPP) and the 95% credibility interval (CI). The Bayesian model
fits the data well when the PPP is not significant and the CI
contains zero. In addition, a PPP value of 0.5 or greater indicates
that the model fits the data very well (Muthén and Asparouhov,
2013; Van de Schoot et al. 2013). Pokropek et al. (2020) suggested
that when searching for the correct prior variance, a BIC
improvement (i.e., decrease) of 20 or more justifies a higher prior
choice, whereas a smaller change in BIC suggests not increasing
the prior variance when evaluating approximate measurement
invariance. In their study, the recommended DIC threshold was
14 or higher, and the suggested PPP threshold was 0.025 for
medium and large surveys of 24–30 countries, with more than
1500 participants in a country.

The Mplus software package provides researchers with another
type of output to assess specific item non-invariance—the
difference output. The difference output shows the mean
loading/intercept across groups and the amount by which each
group-specific loading/intercept deviates from this value (Lek
et al. 2018). In other words, this part of the output lists all
parameters that are too different in each group. Based on this list,
researchers can conclude which countries and/or items are
approximately invariant and which are not (Muthén and
Asparouhov, 2013; Cieciuch et al. 2018). The possibility of using
a mean of single items measuring happiness/satisfaction for
comparison across countries, as many comparative studies do,
requires full scalar invariance, which means that respondents with
the same score on the construct have the same expected response.
For this reason, we attempted to identify the deviating loadings/
intercepts of individual items measuring life satisfaction and
happiness in the difference output and assess the countries in
which the items were approximately invariant and the countries
in which they were not.

Data and methods
Data. The analysis was based on 45 data samples from large-scale,
nationally representative, cross-national surveys: seven rounds of
the WVS 1981–2017; four rounds of the ISSP 2002, 2011, 2012,
and 2017; five rounds of the EVS 1981–2017; nine rounds of the
ESS 2002–2018; four rounds of the EQLS 2003–2016; and 16
rounds of the EB 1976–1979, 1982–1986, 1993–1995, and
1998–2001. They were organized from 1976–2018 and included
data for the full set of more than 2,000,000 individuals from
around the world (see Tables S2–S7 in the Supplementary
Information for more details). The data are freely accessible from
the ESS website (www.europeansocialsurvey.org), the WVS
website (http://www.worldvaluessurvey.org/wvs.jsp), and the
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GESIS ZACAT archive (https://zacat.gesis.org/webview/) after
user registration. Further information on the data collection, the
sampling procedure, the questionnaires, and other methodologi-
cal documentation is also available on these websites.

As some research programs use different modes of data
collection over time, a number of respondents had to be excluded.
Depending on the presence of an interviewer, respondents may
interpret the same question and/or response category differently
and may give a different answer simply because of the way the
question was presented (de Beuckelaer and Lievens, 2009; Hox
et al. 2015). Previous studies have generally found that scalar
equivalence is more common between different self-administered
modes (e.g., pencil vs. online) and between different interviewer-
administered modes (e.g., face-to-face vs. telephone) than
between self-administered and interviewer-administered modes
(e.g., online vs. face-to-face) (Cernat and Revilla, 2021; Sakshaug
et al. 2022).

Therefore, in the datasets, we retained the respondents who
underwent an interviewer-assisted interview (paper-and-pencil,
face-to-face, telephone, or computer-assisted), and self-completed
questionnaires were filtered out. In the WVS 2017, we excluded
interview modes other than assisted interviewing, such as self-
administered mail survey or online survey.7 In the ISSP, we also
excluded other interview modes, such as self-completion (arriving
with the interviewer, mailed to the respondent, CASI, or web
questionnaire).8 In the EVS 2017, we excluded a self-administered
web survey.9 Some countries were excluded from the analysis
because they contained cases with missing data for all variables.
Other missing data were treated using Bayesian modelling, which
treats missing data similar to the full information maximum
likelihood (Asparouhov and Muthén, 2010).

Instrument. The underlying data came from the main ques-
tionnaires, which contained several items related to subjective
well-being. The first question of interest was the single-item
happiness measure “Taking all things together, would you say you
are [how happy would you say you are]?” on self-rating scales
with different options, mainly the verbal Likert scale ranging from
(1) “not at all happy” to (4) “very happy.” In all rounds of the ESS
and EQLS surveys, a 10-point numerical scale was used. In the
ISSP 2002, 2011, and 2012, a different wording was chosen: “If
you were to consider your life in general [these days], how happy
or unhappy [would] you say you are, on the whole?” The
response options ranged from (1) “completely unhappy” to (7)
“completely happy” (for the exact wording of specific questions in
specific data sources, see Table S1 in the Supplementary Infor-
mation). In the ISSP 2011 and 2017, another item was used to
measure happiness: “During the past four weeks, how often have
you felt unhappy and depressed?”, with response options ranging
from (1) “never” to (5) “very often.” This single-item happiness
measure was missing from the EB 1993–2001.

The second question of interest was the single-item life
satisfaction measure “All things considered, how satisfied are
you with your life as a whole [would you say you are with your
life] these days [nowadays]?” The respondents were required to
use self-rating scales with different options, mainly a 10-point
numerical scale ranging from (1) “dissatisfied” to (10) “satisfied,”
except for the ISSP 2017, which has a seven-point verbal scale.
This single-item measure of life satisfaction was missing in the
ISSP 2002, 2011, and 2012.

As previously mentioned, to test for measurement invariance,
we needed to construct the general well-being measured by at
least three items. Based on the high correlation, which is both
theoretically and empirically supported, we chose either a single-
item general health measure (Diener and Chan, 2011) or one of

the life domain satisfaction items (i.e., satisfaction with job,
family, or democracy). The other questions of interest were “All
in all, how would you describe your state of health these days?”
and “In general, would you say your health is [how is your
health]?” The response options ranged from (1) “very poor/poor/
very bad” to (5) “very good/excellent.” For the life domain
satisfaction items, the respondents were asked, “All things
considered, how satisfied are you with your job/family/democracy
work in your country?” on self-rating scales with different
options, mainly a seven-point verbal scale or a 10-/11-point
numerical scale (see Table 1 for the specific configuration of a
general well-being construct in specific data samples).

The correlations between items measuring the corresponding
life satisfaction, happiness, life domain satisfaction, and subjective
general health were quite high, ranging from 0.3 to 0.6 across all
datasets.

Analytical strategy. All analyses were performed using the soft-
ware package Mplus 7.4 (Muthén and Muthén, 1998–2017). First,
the descriptive statistics (means, standard deviations, minimum,
and maximum) were calculated, the data were checked for nor-
mality (Shapiro–Wilk normality test, skewness, and kurtosis),
some scales were reverse-coded, and all items were standardized
according to Pokropek et al.’s (2020) recommendation when
dealing with the different distributions of the tested items. We
created a z-score, or a standard score, to standardize scores on the
same scale by dividing the deviation of a score by the standard
deviation in a dataset—in this case, in each country and round
separately.

Second, the Bayesian approximation approach was used to test
the invariance of the general well-being construct. This procedure
is applicable to latent variable models with categorical non-
normal data (Muthén and Asparouhov, 2013) and is suitable for a
large number of groups. The prior mean of the differences
between loadings and intercepts across countries was set to 0, and
the prior variance was set incrementally to 0.000, 0.001, 0.005,
0.01, 0.025, and 0.05. The evaluation of the model was based on
the PPP, CI, and suggested thresholds for the correct prior
variance (i.e., a BIC improvement of 20 or greater and a DIC
improvement of 14 or greater; the threshold for PPP was 0.025).

We chose the strategy of counting the number of iterations in
the Mplus inputs when using BITERATIONS to determine the
minimum number of total iterations and then find the moment
when the potential scale reduction (PSR) meets the convergence
criterion. As the number of iterations increases, the computa-
tional time, memory, and performance requirements of the
hardware also increase. For example, in this particular case (i.e.,
45 datasets), there are 300 steps of the Bayesian analysis. When
the number of iterations reaches 5000, an analysis step takes
about 5 min, when the number of iterations reaches 20,000 or
50,000, the time increases from 15min to 2 h, depending on the
size of the data file. For this reason, when it was not possible to
use BITERATIONS, we used a fixed number of iterations with the
lowest PSR value of around 1.0. Finally, we evaluated the Mplus
difference output results to assess the non-invariance of specific
items in different countries. See Table S14 in the Supplementary
Information for examples of the Mplus scripts for the Bayesian
approximate measurement invariance of the general well-being
latent construct in different surveys.

Results
First, the single-sample CFA analysis for the general well-being
construct (using the happiness, satisfaction, and subjective health/
life domain satisfaction items) was performed separately in each
country and round, showing an acceptable fit (not shown here).
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All factor loadings were significantly high, exceeding 0.4 for
all items.

As we should examine whether the extracted factor, based on
three single-item measures, is a contaminated measure of the
latent construct, which would lead to biased construct covariance
(see Section “Testing the measurement invariance of single
items”), we analysed the correlations between the error terms of
the satisfaction and happiness items. If our extracted factor is
indeed a general well-being factor, then the error terms of these
two items should be uncorrelated. However, if the third single
item (e.g., subjective health, and life satisfaction domains) is
biasing the latent construct of general well-being, then some of
the covariance between the satisfaction and happiness items have
been pushed into the residuals and become visible as correlated
error terms.

This was tested with a (a) configural invariance model WITH
correlations between the error terms of the satisfaction and
happiness items and a (b) configural invariance model WITH-
OUT these correlations using multiple-group CFA. The results
showed that the configural model WITH correlations did not
terminate normally and could not be computed in any survey
round, while the configural model WITHOUT these correlations
fit the data much better. Therefore, we can assume that the latent
construct of general well-being is not contaminated by random
intersections.

Second, the proposed model was simultaneously tested across
countries in a specific dataset using Bayesian modelling to analyse
the approximate measurement invariance. Tables S8–S13 in the
Supplementary Information present the global fit statistics for the
approximate scalar invariance test of the general well-being
construct across the countries in each round of specific cross-
national surveys, separately, with different prior variances. The
models with low prior variances of 0.000 and 0.001 showed a
good fit with the data, and the prior variances remained accep-
tably low. Choosing a more liberal prior did not sufficiently
improve the fit of the model. Thus, the approximate scalar
invariance of the general well-being construct, which is con-
sidered necessary for comparing latent means across groups, was
established in all cases.

However, the study aimed to assess the extent of specific single-
item non-invariance. The Mplus difference output showed that
most of the item loadings and/or intercepts were usually
approximately invariant across most of the countries in each
round (Tables 2–7). This means that, in most cases, it is possible

to use the items for analyses comparing factor/item covariances,
unstandardized regression coefficients across samples, and item
means.

However, the results also showed that some item parameters of
both single-item measures of happiness and life satisfaction were
scalar non-invariant in several countries and survey programs.
Comparing the approximate invariance results, the single-item
happiness measure produced better results than the single-item
life satisfaction measure in 13 cases (out of 45 data samples). By
contrast, the life satisfaction measure outperformed the happiness
measure in only three cases, and the results were equal in 19
cases.

For example, in the first round of the WVS 1981, the happiness
measure with a four-point verbal scale was scalar invariant in all
countries, while the life satisfaction measure with a 10-point
numerical scale was scalar non-invariant in one country (i.e.,
South Korea). In the most recent round of the WVS 2017, the
loadings/intercepts of the happiness item deviated in four coun-
tries. Conversely, the loadings/intercepts of the life satisfaction
measure deviated in 12 countries. In general, the happiness
measure with a four-point verbal scale was approximately scalar
invariant in 9–58 countries in the WVS 1981–2017, while the life
satisfaction measure with a 10-point numerical scale was
approximately invariant in only 8–45 countries (Table 2). The
degree of non-invariance found for the subjective health measure
with a five-point verbal scale was similar to that of the life
satisfaction measure; it was approximately invariant in only 8–51
countries.

In the ISSP 2002–2017, it was not possible to directly compare
the results of the measurement invariance for the two single-item
measures because they were not asked at the same time in the
main questionnaire. However, the happiness measure with a
seven-point verbal scale had a slightly higher number of invariant
parameters than the subjective health and life satisfaction items
(Table 3).

In the EVS 1981–2017, the single-item happiness measure
(with a four-point verbal scale) showed slightly better results of
approximate measurement invariance than the life satisfaction
measure (with a 10-point numerical scale); it was approximately
invariant in 16–47 countries (Table 4). The life satisfaction
measure and the subjective health item with a five-point verbal
scale were only approximately invariant in 16–38 and 15–31
countries, respectively. The subjective health item showed much
less comparability across countries in these rounds.

Table 2 Mplus difference output—countries with significant deviations of item loadings and intercepts relative to the average
across all countries; World Values Survey 1981–2017.

Survey/item stflife (10-point numerical scale) happy1 (4-point
verbal scale)

health1 (5-point verbal scale)

LAM & NU LAM & NU LAM & NU

WVS 1981 South Korea Japan
WVS 1990 Chile South Korea
WVS 1995 Lithuania, New Zealand, Colombia, Mexico Germany, New Zealand, Ukraine, Argentina
WVS 2000 Canada, Spain, Indonesia, Singapore, Iraq, Israel, Morocco,

Saudi Arabia, Egypt, Nigeria, Zimbabwe, Uganda
Canada, Montenegro, Spain, Vietnam, Iraq,
Morocco, Egypt, Nigeria, Zimbabwe

WVS 2005 Ghana, Egypt, South Korea Russia Cyprus, Sweden, Hungary, Russia, Turkey,
Iran, Jordan, Ghana, Mexico, Malaysia

WVS 2012 Germany, Netherlands, Slovenia, United States, Sweden,
Kyrgyzstan, Algeria, Kuwait, Nigeria, Pakistan, Rwanda, Japan,
Malaysia, Thailand

Algeria, Armenia Germany, Cyprus, Kyrgyzstan, Kuwait,
Nigeria, Libya, Rwanda, Japan, Trinidad and
Tobago

WVS 2017 Germany, Cyprus, Greece, Serbia, United States, Ethiopia,
Tunisia, Bangladesh, China, Thailand, Iran, Iraq

Cyprus, Serbia,
Malaysia, Iran

Greece, Romania, Lebanon, Tunisia, Turkey,
Egypt, China, South Korea

Data source: World Values Survey 1981–2017; LAM (factor loadings), NU (intercepts/thresholds); countries in bold are those with more frequent deviated item parameters, the empty box indicates the
research year where all countries were invariant.
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Similarly, in the ESS 2002–2018, the happiness measure (with a
10-point numerical scale) showed slightly better results (from 22
to 27 invariant countries) than the life satisfaction measure (with
a 10-point numerical scale) (Table 5). The subjective health item
with a five-point verbal scale was approximately invariant in only
16–17 countries.

The differences between these two indicators with a 10-point
numerical scale were negligible in the EQLS, in which the hap-
piness and life satisfaction measures showed similar comparability
across countries (from 28 to 33 invariant countries) from 2003 to
2016 (Table 6). The subjective health item with a five-point verbal
scale was only approximately invariant in 24–27 countries.

In the EB 1976–1986, the measures of happiness (with a four-
point verbal scale) and life satisfaction (with a 10-point numerical
scale) showed similar results, being invariant in 9–12 countries
(Table 7). In the EB 1993–2001, the results of the invariance of the
life satisfaction measure were even worse than those of the items
measuring satisfaction with democracy (with an 11-point numer-
ical scale), which were approximately invariant in 13–16 countries.

In addition, the pattern of violations of item measurement
invariance across countries was not random as certain countries
tended to have violations of measurement invariance for multiple
surveys and instruments. For example, in the WVS, some coun-
tries showed systematic deviations in the item loadings and/or
intercepts of the happiness or life satisfaction measures across
rounds (e.g., South Korea, Germany, Egypt, and Cyprus). In the
ISSP, India and the United States showed repeated deviations in
the happiness or life satisfaction item parameters across rounds.
In the EVS, Canada, Italy, Germany, Norway, the United King-
dom, and Iceland were excluded from the invariant countries and
showed some systematic patterns of deviations. In the ESS,

Hungary, Portugal, Denmark, the United Kingdom, and Estonia
were excluded, but these countries showed frequent deviations in
the item loadings/intercepts of the subjective health single item.
The same pattern held for the EQLS, although Bulgaria showed
frequent deviations in the item loadings/intercepts of the sub-
jective health single item. In the EB, France, Belgium, the Neth-
erlands, and Germany systematically deviated.

To consider the implications of the violations of measurement
invariance of item parameters for researchers and their analyses, it
is important to examine the extent to which the latent and observed
means of individual items produce different country rankings to
capture potential biases in analyses with cross-national data—that
is, to show how much the true mean differences between countries
are over- or underestimated. Figures 1–5 show the differences
between the observed means for the individual happiness items and
the latent means based on the approximation approach for the
general well-being construct for all countries in the latest round of
specific cross-national surveys. The black colour highlights the
observed scores that should not be used for comparison due to the
item non-invariance calculated by the Mplus difference output
discussed above. For the other observed scores, the approximate
scalar invariance held, and they could be compared.

In the WVS 2017, ISSP 2017, and EVS 2017, somewhat
stronger differences between country rankings were found, with
correlations between the latent and observed score mean rankings
ranging from 0.1 to 0.3 (Figs. 1–3). Several observed scores should
not be used for comparison due to item non-invariance. This
means that using the means based on the observed scores could
lead to erroneous conclusions about country rankings on hap-
piness. The main reason why the results of the comparison of
country rankings are much worse in the ISSP 2017 may be the

Table 4 Mplus difference output—countries with significant deviations of item loadings and intercepts relative to the average
across all countries; European Values Study 1981–2017.

Survey/
item

happy1 (4-point
verbal scale)

stflife (10-point numeral scale) stfjob (10-point
numeral scale)

health1 (5-point verbal scale)

LAM & NU LAM & NU LAM & NU LAM & NU

EVS 1981 – Canada
EVS 1990 Canada Canada –
EVS 1999 Italy, Turkey Italy, Russia –
EVS 2008 Germany, Greece, Netherlands,

Norway, Romania, Turkey, Macedonia,
Kosovo, Azerbaijan

– Germany, Cyprus, Netherlands, Norway, Slovakia,
Turkey, Macedonia, Kosovo, Azerbaijan, Great Britain,
France, Iceland, Finland, Italy, Lithuania, Bosnia
Herzegovina

EVS 2017 Austria, Norway Slovakia, Romania,
Great Britain, Iceland

– Germany, Norway, Slovakia, Bulgaria, Armenia, Great
Britain, Iceland, Lithuania

Data source: European Values Study 1981–2017; LAM (factor loadings), NU (intercepts/thresholds); countries in bold are those with more frequent deviated item parameters, the empty box indicates the
research year where all countries were invariant.

Table 3 Mplus difference output—countries with significant deviations of item loadings and intercepts relative to the average
across all countries; International Social Survey Programme 2002, 2011, 2012, 2017.

Survey/item happy2 (7-point
verbal scale)

happy_feel (5-point
verbal scale)

stflife (7-point
verbal scale)

stfjob (7-point
verbal scale)

stffam (7-point
verbal scale)

health2 (5-point
verbal scale)

LAM & NU LAM & NU LAM & NU LAM & NU LAM & NU LAM & NU

ISSP 2002 – – Hungary –
ISSP 2011 – – – United States
ISSP 2012 – – – Bulgaria, China Mexico
ISSP 2017 – China, India, Russia Taiwan, Croatia – – India, Taiwan,

United States

Data source: International Social Survey Programme 2002, 2011, 2012, 2017; LAM (factor loadings), NU (intercepts/thresholds); countries in bold are those with more frequent deviated item parameters, the
empty box indicates the research year where all countries were invariant.
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Table 5 Mplus difference output—countries with significant deviations of item loadings and intercepts relative to the average
across all countries; European Social Survey 2002–2018.

Survey/item happy1 (10-point numeral
scale)

stflife (10-point numeral
scale)

health2 (5-point verbal scale)

LAM & NU LAM & NU LAM & NU

ESS 2002 Hungary, Portugal Israel Hungary, Portugal, United Kingdom, Luxembourg, Finland
ESS 2004 Portugal Denmark, United Kingdom, Spain, Turkey,
ESS 2006 Denmark, Ireland
ESS 2008 Cyprus Ireland, Turkey
ESS 2010 Hungary, Portugal, Bulgaria, Ukraine Denmark, United Kingdom,

Norway, Greece
ESS 2012 Hungary, Portugal, Bulgaria, Ukraine Belgium, Spain, Ireland, Estonia,

Lithuania, Cyprus, Israel
ESS 2014 Estonia
ESS 2016 Hungary Hungary Belgium, Spain, Ireland, Estonia, Lithuania Israel
ESS 2018 Cyprus

Data source: European Social Survey 2002–2018; LAM (factor loadings), NU (intercepts/thresholds); countries in bold are those with more frequent deviated item parameters, the empty box indicates the
research year where all countries were invariant.

Table 6 Mplus difference output—countries with significant deviations of item loadings and intercepts relative to the average
across all countries; European Quality of Life Survey 2003–2016.

Survey/item happy1 (10-point numeral scale) stflife (10-point numeral scale) health2 (5-point verbal scale)

LAM & NU LAM & NU LAM & NU

EQLS 2003 France, Luxembourg, Bulgaria, Greece
EQLS 2007
EQLS 2011 Turkey Austria, Bulgaria, Spain, France, Estonia, Macedonia,

Romania,
EQLS 2016 Ireland, Italy, Bulgaria, Estonia, Macedonia, Turkey,

Montenegro

Data source: European Quality of Life Survey 2003–2016; LAM (factor loadings), NU (intercepts/thresholds); countries in bold are those with more frequent deviated item parameters, the empty box
indicates the research year where all countries were invariant.

Table 7 Mplus difference output—countries with significant deviations of item loadings and intercepts relative to the average
across all countries; Eurobarometer 1976–1979, 1982–1986, 1993–1995, 1998–2001.

Survey/item happy1 (4-point verbal
scale)

stflife (10-point numeral scale) stfdem (11-point numeral
scale)

stfdeu (11-point numeral
scale)

LAM & NU LAM & NU LAM & NU LAM & NU

EB 1976 –
EB 1977 France, Belgium, Netherlands –
EB 1978 Netherlands –
EB 1979 France, Netherlands –
EB 1982 Netherlands –
EB 1983 Netherlands, Germany, Italy –
EB 1984 Netherlands, Denmark –
EB 1985 Netherlands, Portugal –
EB 1986 –
EB 1993 – Norway
EB 1994 – France, Belgium, Germany, Luxembourg,

Norway
United Kingdom

EB 1995 – Germany Norway
EB 1998 – Belgium, Germany
EB 1999 – Germany, Ireland, Greece, Spain
EB 2000 – Germany, Greece, Portugal
EB 2001 – France, Portugal

Data source: Eurobarometer 1976–1979, 1982–1986, 1993–1995, 1998–2001; LAM (factor loadings), NU (intercepts/thresholds); countries in bold are those with more frequent deviated item parameters, the
empty box indicates the research year where all countries were invariant.
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different wording of the happiness item (“In the last four weeks,
how often have you felt unhappy and depressed?”).

The differences in country rankings were smallest in the ESS
2018, with the correlation between the latent and observed means
being 0.6 (Fig. 4). In the figure, the individual arrows in light grey
indicate a small change in the ranking of a given country by the
country by the observed score mean of happiness compared with

the country’s ranking by the latent mean (i.e., latent country
mean has shifted by one to four places.). This means that Swit-
zerland ranked first based on the observed mean score and was
one place lower based on the latent mean. The country’s true
mean might have been slightly overestimated.

In the EQLS 2016, we also found strong differences in the
country rankings, with a correlation between the latent and

Fig. 1 Latent and observed score means differences for general well-being factor and single-item measures of happiness/World Values Survey 2017.
Data source: World Value Survey 2017; author’s figure. Note: Single-item question: Taking all things together, would you say you are [how happy would you
say you are]? (1 not at all happy-4 very happy). Latent means were estimated in approximate invariant model (with a prior variance of 0.001). Pearson
correlation coefficient between rankings of countries result from latent and observed score means comparison. single-item happiness score=−0.1, single-
item life satisfaction score=−0,2. Observed scores that should not be used for comparison due to non-invariance are highlighted in black. Single arrows
indicate the different ranking of a particular country by the observed score mean of happiness versus the ranking of country by latent mean. Light grey
arrows indicate a small change in the ranking of a given country, dark grey arrows indicate a significant change in the ranking of a given country.
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observed score mean rankings of around 0.2 (Fig. 5). The lower
correlation value reflects a significant change in the ranking of
many countries, which were ranked five or more places above or
below based on the latent mean, as opposed to the ranking based
on the observed score mean of happiness.

Discussion and conclusion
Due to the lack of appropriate multi-item instruments for mea-
suring general well-being constructs in cross-national surveys, the
use of single-item measures still predominates. The cultural

invariance of these measures is difficult to assess empirically
because the same item has to be repeated in the survey using three
different methods (Revilla and Saris, 2011). Large sample surveys
do not use this multimethod design, so researchers usually
assume that the reported levels of happiness and life satisfaction
are comparable across countries (Jovanović and Brdar, 2018).

Thus, this study aimed to introduce an innovative approach to
assess the measurement invariance of single-item measures across
countries based on the post-hoc synthesis of multi-item instruments
from several theoretically and empirically suitable single-item

Fig. 2 Latent and observed score means differences for general well-being factor and single-item measures of happiness/International Social Survey
Programme 2017. Data source: International Social Survey Programme 2017; author’s figure. Note: Single-item question: During the past 4 weeks how often have
you felt unhappy and depressed? (1 very often −5 never). Latent means were estimated in approximate invariant model (with a prior variance of 0.001).
Pearson correlation coefficient between rankings of countries result from latent and observed score means comparison. single-item happiness score=−0.04,
single-item life satisfaction score=−0,2. Observed scores that should not be used for comparison due to non-invariance are highlighted in black. Single
arrows indicate the different ranking of a particular country by the observed score mean of happiness versus the ranking of country by latent mean. Light grey
arrows indicate a small change in the ranking of a given country, dark grey arrows indicate a significant change in the ranking of a given country.
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measures. To conduct analyses of the invariance of single-item
measures of happiness and life satisfaction across six different
survey programs, 45 data samples from 1976 to 2018 were used to
increase the robustness and credibility of the conclusions presented.
To assess the extent of specific single-item non-invariance, we used
the latest Bayesian approximation approach.

Based on the results, we can conclude that the single-item
happiness measure showed slightly better measurement

invariance results than the life satisfaction measure across mul-
tiple survey programs and time points. Overall, the factor load-
ings/intercepts of the happiness item deviated to a lesser extent
and thus showed comparability across more countries. Moreover,
no significant differences were found between the verbal and
numerical scales of this item. The single-item happiness measure
showed better results in terms of cross-cultural comparability,
regardless of whether it was used with a four-point verbal scale, a

Fig. 3 Latent and observed score means differences for general well-being factor and single-item measures of happiness/European Values
Study 2017. Data source: European Value Study 2017; author’s figure. Note: Single-item question: Taking all things together, would you say you are [how happy
would you say you are]? (1 not at all happy-4 very happy). Latent means were estimated in approximate invariant model (with a prior variance of 0.001).
Pearson correlation coefficient between rankings of countries result from latent and observed score means comparison. single-item happiness score= 0.15,
single-item life satisfaction score= 0,24. Observed scores that should not be used for comparison due to non-invariance are highlighted in black. Single
arrows indicate the different ranking of a particular country by the observed score mean of happiness versus the ranking of country by latent mean. Light
grey arrows indicate a small change in the ranking of a given country, dark grey arrows indicate a significant change in the ranking of a given country.
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seven-point verbal scale, or a 10-point numerical scale, and
regardless of the modified wording in the ISSP surveys. This also
indicated that the construct of happiness could be more culturally
universal than the construct of life satisfaction. In our view, if
researchers are forced to include only one general well-being item
in the cross-national questionnaire, or if they need to analyse only
a single well-being item, they might prefer to choose the happi-
ness item rather than the life satisfaction item, which has a higher
chance of being comparable across countries. Conversely, the

parameters of the subjective health or life satisfaction items were
highly variable, showed less comparability across countries, and
should not be included in cross-national questionnaires as single-
item measures but rather as part of multi-item scales.

The assessment of specific item non-invariance showed that
the single-item measures of happiness and life satisfaction were
approximately metric and scalar invariant across most survey
programs, rounds, and countries, which is a sufficient level of
measurement invariance for analyses comparing their item

Fig. 4 Latent and observed score means differences for general well-being factor and single-item measures of happiness/European Social
Survey 2018. Data source: European Social Survey 2018; author’s figure. Note: Single-item question: Taking all things together, would you say you are [how
happy would you say you are]? (0 extremely unhappy, 10 extremely happy). Latent means were estimated in approximate invariant model (with a prior variance
of 0.001). Pearson correlation coefficient between rankings of countries result from latent and observed score means comparison. single-item happiness
score=0.57, single-item life satisfaction score=0,6. Observed scores that should not be used for comparison due to non-invariance are highlighted in black.
Single arrows indicate the different ranking of a particular country by the observed score mean of happiness versus the ranking of country by latent mean. Light
grey arrows indicate a small change in the ranking of a given country, dark grey arrows indicate a significant change in the ranking of a given country.
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covariances, unstandardized regression coefficients, and item
means across these samples (Steenkamp and Baumgartner, 1998;
Vandenberg and Lance, 2000). However, the results revealed a
problematic use of the observed item means in certain countries.
The item parameters of the single-item happiness/life satisfaction
measure deviated in several countries in each round of a specific
cross-national survey. Thus, only approximate partial scalar
invariance held for these single items; therefore, they could not be
compared across all participating countries but only between a
few of them (more details in the Results section).

For example, in the WVS 2017, the item parameters of the two
single-item measures deviated significantly in South Korea, Ger-
many, Egypt, and Cyprus. Neither the single-item measure of
happiness nor that of life satisfaction should be compared across
these countries based on the average mean of the observed scores
because “it has not been confirmed that the respondents with the
same value on the construct have the same expected response,
irrespective of the group they belong to” (Davidov et al. 2014).
The pattern of measurement invariance violations across coun-
tries was not random, as certain countries tended to have

Fig. 5 Latent and observed score means differences for general well-being factor and single-item measures of happiness/European Quality of Life
Survey 2016. Data source: European Quality of Life Survey 2016; author’s figure. Note: Single-item question: Taking all things together, would you say you are
[how happy would you say you are]? (1 very unhappy, 10 very happy). Latent means were estimated in approximate invariant model (with a prior variance of
0.001). Pearson correlation coefficient between rankings of countries result from latent and observed score means comparison. single-item happiness
score=0.1, single-item life satisfaction score=−0,17. Observed scores that should not be used for comparison due to non-invariance are highlighted in black.
Single arrows indicate the different ranking of a particular country by the observed score mean of happiness versus the ranking of country by latent mean.
Light grey arrows indicate a small change in the ranking of a given country, dark grey arrows indicate a significant change in the ranking of a given country.
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measurement invariance violations for multiple surveys and
instruments. However, the list of these countries is so diverse that
no clear regional trends can be identified. For example, we cannot
say that researchers can make comparisons of well-being con-
struct between European and Latin American countries but not
for some African countries. It depends on the specific survey
program and round.

Therefore, in general, the observed score means can be used for
cross-country comparisons, but the measurement invariance of
the items must be empirically tested, not just assumed, as this is a
prerequisite for meaningful cross-country analysis (Raudenská,
2020). For single-item instruments, we recommend using the
proposed alternative approach of creating a synthetic (post-hoc)
multi-item instrument to test measurement invariance and then
excluding from the comparison the countries where the item
intercepts differ significantly. For multi-item instruments,
researchers may follow established practices. Whenever possible,
researchers should still use verified multi-item scales rather than
single-item measures for cross-national comparisons, and latent
means should be preferred when it is possible to use them. The
results will be more reliable.

It is beyond the scope of this study to discuss a possible
explanation for the lack of comparability between countries in
certain general well-being items. The survey and data doc-
umentation did not reveal any specifics related to the poor
translation of questions or response scales or to changes in the data
collection or research design across countries. However, the
implications of different items functioning in specific cultural
contexts should be explored in detail. Oishi et al. (2013) pointed
out that there are cultural differences in the concept of happiness
and that the meanings of happiness and satisfaction might differ
across cultures, therefore affecting survey responses across cul-
tures. Regarding the issue of different meanings and problematic
translations associated with an item, Bjørnskov (2010) mentioned
that the Russian, English, and French translations of the word
“happy” mean both happy and lucky, while the Danish translation
of the word “lykkelig” and the German word “glücklich” puts more
emphasis on achievement and refers to something stronger than
just being “happy” (see also Wierzbicka, 1999; Lolle and Andersen,
2016). Similarly, in Slavic languages, the word “happy” has a much
more restricted meaning: “it is generally reserved for rare states of
profound bliss, or total satisfaction with serious things such as love,
family, the meaning of life, and so on” (Barańczak, 1990, p. 12).
Köse (2015) made an interesting argument that happiness is a
typical Western concept. Unfamiliarity with it in non-Western
countries could lead to misunderstandings. For example, the words
used in other languages to translate the English words “happy” and
“satisfaction” may not exactly match, and cross-national differ-
ences may be partly artefacts of language (Wierzbicka, 2004).

Regarding the response categories of the scale, which could also
cause the items to function culturally differently, Benítez et al.
(2018) asserted that “in the happiness/life satisfaction scale, there
are no differences in the interpretation of the extreme categories
of response options; however, significant differences appear in the
interpretation of intermediate categories.” Finally, Wierzbicka
(2004) raised the very important question of whether it is true
that nations differ in happiness or whether they differ in what
they are willing to report about their state of happiness. Quali-
tative approaches, such as cognitive interviews or web probing, or
the application of item response theory, offer a complementary
tool to explain the reasons behind the different reported happi-
ness and the non-invariance of items in a given country (see
Meitinger, 2017, for more).

Our proposed approach, based on the synthesis of multi-item
instruments, should be used with the utmost caution. We assessed
the measurement invariance of the selected items using other

subjective well-being measures available in specific cross-national
questionnaires to create the best possible general well-being
(multi-item) construct. We made this decision both on a theore-
tical basis, because they reflect different facets of well-being similar
to the well-established multi-item scales, and on an empirical
basis, because a high correlation between the items confirmed that
the selected items appeared to be the best choice. We encourage
other researchers to use theoretical and empirical arguments to
support their decision to select specific single items and to sta-
tistically examine the potential contamination of latent construct
measurement using random correlations. We believe that the
scope of our analysis has shed light on the degree of approximate
measurement invariance of single-item measures of well-being
across the world and supports caution against studies that rank
countries according to their level of happiness or life satisfaction
without any evidence of the level of comparability achieved.

Data availability
The datasets analysed during the current study are available in the
[JD Systems Institute & WVSA Secretariat] repository, http://
www.worldvaluessurvey.org/WVSDocumentationWV7.jsp;
https://www.worldvaluessurvey.org/WVSDocumentationWV6.
jsp]; in the [GESIS Data Archive] repository, [https://doi.org/10.
4232/1.11564; https://doi.org/10.4232/1.12252; https://doi.org/10.
4232/1.12661; https://doi.org/10.4232/1.13322; https://doi.org/10.
4232/1.12253; https://doi.org/10.4232/1.13560; https://doi.org/10.
4232/1.10074]; in the [Norwegian Centre for Research Data,
Norway – Data Archive and distributor of ESS data for ESS ERIC]
repository, [https://doi.org/10.21338/NSD-ESS-CUMULATIVE;
https://doi.org/10.21338/NSD-ESS9-2018].
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Notes
1 One of the valuable exception is, for example, the section of methodology testing in the
European Social Survey. The ESS Core Scientific Team undertakes a range of activities
related to data quality assessment across ESS rounds; these include also evaluating the
quality and comparability of its measurement instruments. See https://www.
europeansocialsurvey.org/methodology/.

2 Supplementary Information are also available online at: https://www.soc.cas.cz/sites/
default/files/publikace/supplementary_information.pdf.

3 http://www.oecdbetterlifeindex.org/#/11111111111.
4 http://worldhappiness.report/ed/2018/.
5 https://mobilityexchange.mercer.com/Insights/quality-of-living-rankings.
6 Veenhoven, R. (2004). World Database of Happiness: Continuous register of research
on subjective appreciation of life. Retrieved from http://hdl.handle.net/1765/8683.

7 Australia=1813, New Zealand=1057.
8 ISSP 2002: Austria = 1352, Great Britain = 1960, Northern Ireland = 987, US= 1171,
Netherlands = 1249, Norway = 1475, Sweden = 1080, New Zealand = 1025, France =
1903, Denmark = 1379, Belgium/Flanders = 1360, Finland = 1353/ISSP 2011:
Australia = 1946, Belgium = 3083, Denmark = 1388, Finland = 1340, France = 3319,
Germany (part) = 1409, Italy = 1186, Japan = 1306, Netherlands = 1472, Norway =
1834, Sweden = 1158, United Kingdom = 936, US (partly) = 311/ISSP 2012:
Australia = 1612, Canada = 983, Denmark = 1403, Finland = 1171, France = 2409,
Germany (partly) = 1464, Iceland = 246, Ireland = 1215, Japan = 1212, Norway =
1444, Sweden = 1060, United Kingdom = 950, US (partly) = 164/ISSP 2017:
Australia = 1317, Denmark = 1079, Finland = 1074, France = 1489, Germany
(partly) =1455, Iceland = 1450, Japan = 1609, New Zealand = 1357,
Surinam (partly) = 536, Sweden = 1125, United Kingdom = 1595, US (partly) = 111.

9 Denmark (partly) = 1666, Finland (partly) = 811, Germany (partly) = 3237, Iceland
(partly) = 1591, Netherlands (partly) = 2035, Switzerland (partly) = 2987.
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