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Abstract
The primary objective of this research is to develop an integrative framework for distin-
guishing and classifying well-being variables. Towards this end, rigorous data-descriptive 
methods are used to examine the centrality of well-being variables and to explore the 
underlying dimensions along which these variables differ. The study uses 14 well-being 
variables as postulated in the tripartite model of mental well-being, including variables 
from 3 clusters of hedonic, psychological and social well-being. Samples from Korea, 
Canada, Iran and the USA are used. Centrality is conceptualized and examined under a 
latent variable framework. Multidimensional scaling is used to examine the underlying 
dimensions in the structure of well-being variables. Results show that self-acceptance, 
environmental mastery and purpose in life are the most central variables, whereas the most 
peripheral variables are autonomy, social actualization and social coherence. Multidimen-
sional scaling uncovered 2 dimensions underlying the well-being variables: “hedonic ver-
sus eudaimonic” and “personal versus social”, facilitating a dimensional understanding 
of well-being. The results contribute to building a consensus in the field of well-being to 
advance knowledge while avoiding reductionism. The findings have implications for creat-
ing, refining and broadening well-being theories, clarifying some of the conceptual and 
empirical confusions in the field, selecting well-being variables for different research pur-
poses, developing new well-being scales and constructing well-being interventions.

Keywords Well-being · Centrality · Culture · Tripartite model · Multidimensional scaling · 
Factor analysis

1 Introduction

There is much variation in how people and cultures define mental well-being (Delle Fave 
et al. 2016; Joshanloo 2014). Researchers across different fields have identified and stud-
ied many variables capturing various aspects of the construct of well-being (e.g., Hone 
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et al. 2014). This wide and growing diversity of variables in the field of mental well-being 
is regarded as necessary and useful (e.g., Delle Fave et al. 2011), reflecting the diversity 
of lay and scientific understandings of mental well-being and the complexity of the con-
struct itself. The existence of this wide range of variables in the field of mental well-being 
intensifies the need for effective ways to systematize these variables into broader concepts, 
extract underlying dimensions along which these variables and concepts vary and identify 
central and peripheral variables in the structure of their associations. All these steps are 
necessary for developing a complete understanding of a construct as broad and complex as 
mental well-being.

There is a pressing need to develop a common conceptual framework that integrates 
and clarifies existing approaches and provides a comprehensive account of the structure of 
well-being variables across existing models and disciplines. (Jaccard et al. 2010). Multi-
dimensional modeling has not received much attention in well-being research and conse-
quently, the structural features of well-being variables remain largely unknown. Moreover, 
the relative centrality of individual variables in well-being structures has escaped research-
ers’ attention. To fill these gaps, the present study used a large number of well-being vari-
ables and applied latent variable modeling and multi-dimensional scaling to determine 
how central or peripheral each variable is and to uncover the underlying latent dimen-
sions. The principal purpose of the study was to take a step towards consensus on how 
well-being variables and clusters that originate from various models are structured, while 
avoiding reductionism. The study relied on the tripartite model of mental well-being as a 
guiding framework for variable selection, as this model is among the most comprehen-
sive and extensively studied models of mental well-being. Samples from four countries 
were included to enable the investigation of both culture-specific and universal aspects of 
well-being.

2  The Tripartite Model of Mental Well‑Being

This model posits that mental well-being has three facets of hedonic, psychological and 
social well-being (Joshanloo 2016; Keyes 2013). Hedonic (or subjective) well-being is 
focused on the preponderance of pleasant experiences over unpleasant experiences (Water-
man 2013). In psychology, hedonic well-being is usually theorized to consist of three ele-
ments of life satisfaction, positive affect and the absence of negative affect (Diener et al. 
2003). These three variables are largely personal and subjective in that their measurement 
tools focus on how a person feels and thinks about his or her own life (i.e., assessing satis-
faction with one’s personal life and private emotional experiences).

Whereas hedonic well-being is predominantly focused on the frequency of certain emo-
tional experiences and attitudes towards life, eudaimonic well-being concerns the func-
tional aspects of well-being. It involves the cultivation of “personal resources and strengths 
through commitment to valuable activities and through the pursuit of both individual and 
collective goals” (Delle Fave 2014, p. 2000). Psychological well-being is an important 
aspect of eudaimonic well-being. As formulated by Ryff (1989), psychological well-being 
consists of six elements: autonomy, environmental mastery, personal growth, positive rela-
tions, purpose in life and self-acceptance. These variables capture the points of conver-
gence in developmental, clinical, existential and personality psychology on the optimal 
human functioning (Ryff 2016). Given that the six elements of psychological well-being 
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are primarily focused on personal domains of functioning, psychological well-being is 
thought to measure the personal aspect of eudaimonia (Keyes et al. 2009).

The final facet of the tripartite model is social well-being. Social well-being is defined 
as optimal functioning in social tasks encountered by adults in their public lives (Cicog-
nani 2014; Keyes 1998). Based on Keyes (1998) model, social well-being is comprised of 
the five elements of social integration, social contribution, social coherence, social actual-
ization and social acceptance. These five elements “indicate whether and to what degree 
individuals are overcoming social challenges and are functioning well in their social world 
(alongside neighbors, coworkers and fellow citizens)” (Cicognani 2014, p. 6195). Social 
well-being captures the social aspect of eudaimonic well-being (Joshanloo 2016; Keyes 
et al. 2009).

Scales for the 14 elements of the tripartite model have been extensively used across 
cultures (Joshanloo 2019c; Vittersø 2016). In factor analysis studies conducted with the 
tripartite model, hedonic, social and psychological well-being have been found to form 
related yet distinct factors (for a review, see Joshanloo 2019c). Therefore, factor analysis 
has largely supported the factorial validity of the tripartite model. There is a good level 
of consensus among researchers on the key elements of eudaimonic well-being, despite 
the availability of many scales to measure eudaimonia. The 11 eudaimonic dimensions 
used in the present study (psychological and social well-being variables) appear in many 
major conceptualizations of eudaimonic well-being. The tripartite model includes both the 
eudaimonic and hedonic elements, rather than reducing well-being to either hedonia or 
eudaimonia. This model has gained increasing popularity in the social sciences (Joshanloo 
2019c; Keyes 2013).

The tripartite model was chosen mainly because of its comprehensiveness. In this study, 
the grouping of the variables into three clusters of hedonic, psychological and social is not 
of interest per se. This aspect of the model has been extensively studied in previous fac-
tor analysis studies. What makes this model a suitable framework for this study is that it 
includes variables from all major domains of well-being. Although not exhaustive, this col-
lection of variables adequately represents much of the vast diversity in mental well-being 
variables as recognized by psychologists and philosophers.

3  Centrality

Similar to the majority (if not all) of other psychological constructs (Hallquist et al. 2019), 
a latent variable structure is inherent to mental well-being data (Joshanloo 2016). Thus, 
variable centrality is best construed within a latent variable framework. Accordingly, to 
calculate a centrality score for each variable, exploratory factor analysis was used. Fac-
tor analysis is a framework for representing the structure of correlations among observed 
variables. A latent variable is an unobservable variable that contributes to two or more of 
the variables in a battery of observed variables. In other words, latent variables account 
for the shared variance in the observed variables. The observed variables are also influ-
enced by unique factors. These are unobservable sources of influence, including biases, 
random errors and legitimate causal influences that do not affect other variables in the bat-
tery. Simply put, the unique factors represent the portion of the variance for each observed 
variable that is not accounted for by the extracted latent variable(s) (Fabrigar et al. 2011; 
Gorsuch 1974; Pett et al. 2003). In the present study, communalities are used as measures 
of centrality. The communality of a variable in a factor analysis model is an estimate of the 
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proportion of its variance that can be accounted for by the extracted latent variable(s) (Gor-
such 1974). For example, in a single-factor model, a communality of 0.60 for a variable 
means that the extracted latent variable explains 60% of that variable’s observed variance. 
Variables with higher communalities have more in common with the extracted latent vari-
able. In contrast, variables with lower communalities share less variance with other vari-
ables in the battery and have larger unique variances.

The purpose of this study was to examine the centrality of each of the variables in the 
whole system of well-being variables. Hence, a general latent factor of well-being was 
extracted in each nation that captures the shared variance among all 14 indicators of well-
being in that nation. It is noteworthy that first- or second-order three-factor models would 
not serve the purpose of the study as they would result in centrality estimates for each 
variable not in the whole system of well-being but within its own cluster. Single-factor 
models are justifiable given that the three dimensions of well-being (i.e., hedonic, psycho-
logical and social well-being) are significantly correlated (Joshanloo 2016). This concep-
tualization of centrality emphasizes the amount of shared variance between variables. The 
central variables have stronger correlations with the rest of the variables than noncentral 
variables. The variables with lower communalities are non-central in the sense that they 
have more unique variance and less shared variance. In other words, they have smaller 
correlations with the rest of the variables. By averaging the communalities across the four 
nations, a global centrality score for each variable was calculated, together with an estimate 
of cross-national variability (as indicated by the SDs of the 4 national communalities for 
each variable).

4  Multi‑Dimensional Modeling

A central goal in this study is to develop a framework to understand the relational patterns 
in well-being data. Although factor analysis is a valuable and powerful tool for extracting 
latent factors from observed variables, researchers do not usually use all of the capabilities 
of this statistical technique. The main goal in many factor analytic studies is to determine 
how many factors underlie the data and estimate the correlations between these factors. 
Factor analysis-based multi-dimensional plots of variables can be output in various statis-
tical programs for visual inspection of dimensionality, yet these plots are barely noticed, 
reported and interpreted. Consequently, factor analysis studies usually present relatively 
limited insights into the structures of variables.

Researchers in many other fields have shown interest in the structural characteristics of 
the variables they study. For example, two-dimensional models (e.g., circumplex models) 
have been used fruitfully in the study of variables such as human values (Schwartz et al. 
2012), religiosity (Krauss et al. 2013), emotions (Posner et al. 2005), negotiation and social 
conflict (Gelfand et al. 2005) and human goals (Grouzet et al. 2005) for investigating the 
structure of the variables. Multi-dimensional models tend to reveal much more information 
than traditional approaches on how variables are related to each other and the dimensions 
along which variables may differ. For example, researchers in the fields of human values 
(e.g., Schwartz et al. 2012) and religious orientations (e.g., Krauss et al. 2013) have used 
two-dimensional conceptual maps to uncover the underlying structures among variables 
and variable clusters and the resulting insights have been crucial in advancing these fields.

A popular statistical technique for dimensional analysis is multidimensional scaling 
(MDS), which was used in this study. Exploratory MDS is a data reduction technique 
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that facilitates the exploration and interpretation of the data by generating a visual rep-
resentation of the intercorrelations among the observed variables. The purpose of MDS 
is to identify a set of continuous latent dimensions that can account for the interrela-
tionships between variables. This technique provides information on the associations 
between any single variable and all other variables as well as identified clusters of vari-
ables in the data (Hout et  al. 2013). By making the data accessible to visual scrutiny 
and showing the pairwise relationships between all observed variables, MDS uncovers 
structures and dimensions that may remain hidden and unnoticed with an exclusive reli-
ance on correlation and factor analysis (Borg et  al. 2005). Thus, MDS could help to 
close some of the existing knowledge gaps in the field of well-being and generate sup-
plementary and more holistic insights into the structure of mental well-being variables.

Two prior studies have used MDS to investigate the structure of well-being variables. 
Joshanloo and Weijers (2019) investigated the structure of nine well-being variables 
including the hedonic and psychological well-being variables used in the present study 
in Iranian, American and Japanese samples. They identified two underlying dimensions 
across cultures: “eudaimonic well-being versus hedonic well-being” and “existential 
relatedness versus epicurean independence”. In a study utilizing a short scale of well-
being where each variable was measured using a single item, Joshanloo (2020) sought 
to examine the structure of 14 well-being indicators stipulated by the tripartite model of 
well-being. The results showed that the items of the scale varied along two dimensions: 
“hedonic versus eudaimonic” and “personal versus social”. Thus, the hedonic versus 
eudaimonic dimension was replicated in the two studies. A closer look at the second 
latent dimension in both studies suggests that this dimension essentially distinguishes 
variables based on their personal versus social contents. Thus, a dimension of “per-
sonal versus social” also seems to be a replicable dimension of well-being variables. 
The main drawback of Joshanloo and Weijer’s (2019) analysis was the absence of social 
well-being variables. The main drawbacks of Joshanloo’s (2020) study were that well-
being variables were measured with single items, negative affect was not measured and 
participants were from a single country. The present study sought to expand this line 
of research by redressing these gaps and additionally investigating the centrality of the 
well-being variables. The two dimensions of hedonic versus eudaimonic and personal 
versus social were expected to emerge in the present study.

Expanding the dimensional understanding of well-being variables by unearthing a 
social versus personal dimension from empirical data has been a contribution of MDS to 
the well-being sciences. The social aspects of well-being have not received much attention 
in psychological research. Leading formulations tend to portray well-being as essentially 
a private phenomenon (Keyes 1998). Social aspects of well-being beyond interpersonal 
relationships are not considered in many dominant well-being models. However, from an 
evolutionary perspective, our sociality is an (if not the most) important part of who we are.

Our sociality is woven into a series of bets that evolution has laid down again and 
again throughout mammalian history. These bets come in the form of adaptations 
that are selected because they promote survival and reproduction. These adaptations 
intensify the bonds we feel with those around us and increase our capacity to predict 
what is going on in the minds of others so that we can better coordinate and cooper-
ate with them… To the extent that we can characterize evolution as designing our 
modern brains, this is what our brains were wired for: reaching out to and interacting 
with others. (Lieberman 2013, p. 9).
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Thus, no comprehensive understanding of mental well-being is possible without taking 
into account our social nature and the quality of our interactions with the small and large 
social groups we belong to (Sirgy 2019). Certain perceptions of one’s social and profes-
sional environments can facilitate or hinder the development of personal well-being (Dam-
brun et  al. 2011). This is in keeping with the World Health Organization’s (2001, p. 1) 
emphasis on the social aspect of health, defining health as “a state of complete physical, 
mental and social well-being”. Therefore, by including social well-being variables, the pre-
sent study sought to expand and enrich the current understanding of the social versus per-
sonal dimension along with the commonly studied hedonic versus eudaimonic dimension.

5  The Relationship Between Centrality and Dimensionality

In this study, two-dimensional MDS analyses were run to infer underlying dimensions 
in the matrix of inter-variable relationships. In MDS, variables that are located near the 
ends of each dimension are emphasized in the interpretation and naming of that dimen-
sion. In other words, the interpretation of a dimension is aided by identifying the differ-
ences between the two groups of variables at the two ends of that dimension (Davison 
et al. 2000). In contrast, the variables that lie around the center of the dimensions, are not 
weighted as much in the interpretation and naming of the dimensions. It was expected that 
the central variables identified by the centrality analysis in this study would lie near the 
center of the axes, indicating their interconnections with the rest of the variables from both 
axes. Peripheral variables, on the other hand, were expected to lie closer to the ends of 
the axes. Hence, the peripheral variables were expected to contribute more significantly to 
the interpretation of the dimensions. Thus, both the central and peripheral variables play 
important roles in the structural interpretation of the variables and peripheral is not identi-
cal to insignificant, unnecessary, or redundant, in any sense of the word.

6  Methods

6.1  Participants

Descriptive information about the samples of the study is provided in Table 1.

Table 1  Descriptive characteristics and stress-1 values

 The missing rate is the percentage of participants that have one or more missing values in the 14 variables 
of the study

Sample size % Missing % Female Age Survey Language Stress 1

M SD

Korea 1310 0.0 50.8 40.024 10.92 Korean .151
Canada 414 0.0 55.6 49.3 15.5 English .150
Iran 320 3.7 59.1 22.03 2.503 Persian .167
USA 2610 3.0 53.2 52.16 14.270 English .160
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6.1.1  Korea

The sample consisted of 1,310 Korean adults who responded to an online survey, col-
lected by a Korean data-collection agency. The participants received monetary compen-
sation for their participation. The 1,310 participants correctly answered the three atten-
tion check questions included in the survey. The data set was part of the larger data set 
used in a previous study to answer a different research question (Joshanloo et al. 2021).

6.1.2  Canada

The sample consisted of 414 Canadian adults who responded to an online survey, col-
lected by a Canadian data-collection agency. The participants received monetary com-
pensation for their participation. The 414 participants correctly answered the three 
attention check questions included in the survey.

6.1.3  Iran

The Iranian sample consisted of 320 university students studying at universities in Teh-
ran. The study was voluntary and anonymous, administered via a paper-and-pencil sur-
vey. A part of the data was used by Joshanloo et al. (2019) to investigate the structure of 
psychological and hedonic well-being.

6.1.4  USA

Data from the MIDUS Refresher study was used (Ryff et  al. 2017), consisting of a 
national probability sample of 3577 people. However, 967 participants did not respond 
to any of the scales used in the present study and were excluded, leaving a final sample 
of 2610. Detailed information regarding participant recruitment and data collection pro-
cedures can be found at midus.wisc.edu.

6.2  Statistical Power

Statistical significance is irrelevant in the analyses conducted in this study. The sample 
sizes across the countries are considerably higher than the minimum sample size recom-
mendations provided by Mundfrom et  al. (2005) to ensure adequate power for factor 
analysis (with a single factor, 14 or fewer indicators and moderate or high communali-
ties). There are not many recommendations regarding the appropriate sample size for 
MDS. However, MDS does not generally require larger sample sizes than factor analysis 
does (Büyükkurt et al. 1990).
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6.3  Measures

6.3.1  Affect

The 12-item negative and positive affect scale (Joshanloo 2017; Mroczek et al. 1998) was 
used to measure positive and negative affect in all four countries. Respondents indicated 
how often (from 1 = all of the time to 5 = none of the time) during the past 30 days, they 
felt six positive and six negative affective states. The negative affect variable reflects the 
absence of negative affect. Positive affect items were recoded such that higher scores indi-
cate a higher frequency of positive affect.

6.3.2  Life Satisfaction

Life satisfaction was assessed in the USA using the 6-item MIDUS life satisfaction scale. 
The items measure satisfaction with overall life, financial situation, work, health, relation-
ship with spouse/partner and relationship with children. Each item is coded from the worst 
possible (0) to the best possible (10). In, Korea, Canada and Iran the Satisfaction With 
Life Scale (SWLS) was used to measure life satisfaction (Diener et al. 1985). Each of the 
five items of this measure is rated on a 7-point scale ranging from strongly disagree (1) to 
strongly agree (7).

6.3.3  Psychological Well‑Being

In the USA and Canada, a 42-item version of Ryff’s psychological well-being scales 
(Ryff, 1989) was used to measure the six elements of psychological well-being. In Iran, 
the 54-item version of the scale was used (Ryff 1989). Items are scored on a 7-point scale 
ranging from strongly disagree (1) to strongly agree (7). In Korea , the Korean version of 
the scale (Kim et  al. 2001) was used. The Korean version of the measure has 46 items, 
including seven to eight items per subscale. Each item is rated on a 5-point scale ranging 
from 1 (strongly disagree) to 5 (strongly agree). Following Joshanloo et al. (2021), Item 15 
(related to autonomy) was left out as its correlation with the autonomy scale was almost 
zero.

6.3.4  Social Well‑Being

The 33-item version of Keyes’s (1998) social well-being scale was used to measure social 
well-being in Korea, Canada and Iran. In the USA, the 14-item version of the scale was 
used (Keyes et al. 2004). Items are scored on a 7-point Likert scale from 1 (strongly disa-
gree) to 7 (strongly agree).
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6.4  Reliabilities

Cronbach’s alphas are shown in Table 2. Reliabilities were generally acceptable, averaging 
0.786 across the four countries. Fifty two of the alphas were 0.69 or higher. The other three 
alphas were 0.47, 0.64 and 0.65. The lowest alpha belonged to the 3-item social acceptance 
scale in the USA.

6.5  Missing Data Management

As can be seen in Table 1, the Korean and Canadian data sets had no missing values and 
the missing rates in Iran and the USA were very small (< 5%). Given the ignorable miss-
ing rates, various missing data management strategies are not likely to return substantially 
different results (Tabachnick et al. 2013). Thus, listwise deletion was used in the present 
study.

7  Results

7.1  Centrality Analysis

In all the countries, an exploratory factor analysis (i.e., principal axis factoring) model 
was tested, where all the 14 indicators of well-being were specified as the indicators of 
a single factor. The extraction communalities were of interest in this study, which are 
reported in Table 2. The communalities were averaged across nations to form a global 
centrality score for each variable. As shown in Table 2 and Fig. 1, self-acceptance was 
the most central variable, followed by environmental mastery and purpose in life. The 
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Fig. 1  Global centrality and cross-cultural variability estimates based on Table 2
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least central variables were autonomy, social actualization and social coherence. Table 3 
presents the size ranking of the communalities in each nation. Table 4 and Fig. 2 present 
the centrality estimates within each well-being cluster (i.e., hedonic, psychological and 
social) based on separate factor analyses for each cluster. Positive affect was the most 
central variable among the three hedonic variables. Self-acceptance and social integra-
tion were the most central among psychological and social well-being variables, respec-
tively. It is noteworthy that the size rankings of communality and its variation provided 
in this study are not precise enough to allow fine-tuned variable-by-variable compari-
sons with certainty. However, the differences in centrality and variability between vari-
ables at the top and bottom of the rankings do seem to be remarkable.

7.2  Multidimensional Scaling

The data in the present study were analyzed through metric PROXSCAL (Commandeur 
et  al. 1993) in SPSS 26, which is one of the most up-to-date and widely used MDS 
algorithms (Borg et  al. 2013). In compliance with the common recommendations for 
best practice (Bilsky et al. 2011; Borg et al. 2013; Davison et al. 2000), the analysis was 
based on squared Euclidean distances and Z transformation with Torgerson initials. A 
two-dimensional solution was specified for the following reasons: the relatively small 
number of variables (i.e., 14); to achieve greater parsimony; to increase the chances of 
replicability of the findings in future research and the generalizability of the findings to 
other cultural samples; and to facilitate interpretation and communication of the results 
(Borg et  al. 2013; Davison et  al. 2000). Model-data fit was assessed using Kruskal’s 
Stress-1, with stress-1 values greater than 0.20 indicating unacceptable fit (Kruskal et al. 
1978). As can be seen in Table 1, stress-1 values in this study were below 0.20, indicat-
ing an acceptable fit. The resulting plots are shown in Figs. 3, 4, 5 and 6. In Korea and 

Table 3  Communality rankings 
within countries

The columns provide size rankings of the communality estimates for 
each country. Communality estimates in each country can be found in 
Table 2

Korea Canada Iran USA

Satisfaction 8 8 12 7.5
Negative 13 10 8 7.5
Positive 7 4 9 6
Autonomy 14 14 14 12
Mastery 5 2 1 2
Growth 9 9 6 4
Relations 6 6 7 5
Purpose 3 7 4 3
Self-acceptance 1 1 2 1
Social coherence 11.5 13 11 11
Social integration 4 3 3 10
Social acceptance 10 12 10 13
Social contribution 2 5 5 9
Social actualization 11.5 11 13 14
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Iran, an orthogonal rotation was used to facilitate the interpretation of the dimensions. 
Rotating the configuration is permissible in MDS because “the configuration is based on 
the distances between the points. These distances do not change when the configuration 
is rotated, so they contain no information whatsoever as to what rotational position is 
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Fig. 2  Within-cluster centralities based on Table 4

Fig. 3  MDS Plot for Korea
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‘correct’ for the configuration… Since the configuration may be freely rotated, the coor-
dinate axes have no special significance and are no more meaningful than lines in any 
other direction” (Kruskal et al. 1978, pp. 34–35).

Hedonic 

Eudaimonic 

Personal Social 

Fig. 4  MDS Plot for Canada

Fig. 5  MDS Plot for Iran
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Figures 3, 4, 5 and 6 show that the variable configurations are consistent with the theo-
retical clustering of variables into hedonic, psychological and social, as the variables occu-
pied three non-overlapping regions of the two-dimensional planes. As expected variables 
with high centrality scores (e.g., self-acceptance) appeared around the centers of the vari-
able configurations, whereas peripherical variables (e.g., autonomy) were located around 
the borders of the configurations. Peripheral variables are weighted more in the interpreta-
tion and naming of the dimensions given their more unique content.

In one of the dimensions, hedonic variables (i.e., life satisfaction, positive affect and 
negative affect) are located on one side, whereas eudaimonic variables such as personal 
growth and social coherence lie on the other side. Therefore, a “hedonic versus eudai-
monic” dimension can be inferred. One end of the second dimension is occupied by auton-
omy in all four cultures, whereas the social well-being variables (e.g., social acceptance 
and social actualization) lie on the other side of the dimension. Therefore, a “personal 
versus social” dimension can be inferred. The cross-cultural consistency of the emerging 
structure is remarkable, despite the few point-by-point inconsistencies across the countries.

8  Discussion

The present study sought to compare the well-being variables’ centralities based on 
their shared and unique variances and to identify the underlying dimensions in the data 
by simplifying the relational patterns.

Hedonic 

Eudaimonic 

Personal Social

Fig. 6  MDS Plot for USA
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8.1  Centrality

Centrality scores were largely consistent across the four countries as shown in Table  2 
and 3. For example, self-acceptance’s centrality rank was 1 or 2 in all the countries. Thus, 
self-acceptance seems an especially central variable. Increasing self-acceptance has been 
recognized as a central goal of many branches of psychotherapy including client-centered 
and humanistic approaches (Hooley et al. 2017) and acceptance and commitment therapy 
(Hayes et al. 2009). On the contrary, autonomy’s rank was 14 in three countries and 12 in 
one, indicating its low centrality. The average centrality scores for the hedonic, psychologi-
cal and social well-being variables were 0.44, 0.53 and 0.40, suggesting that psychological 
well-being variables were the most and social well-being variables were the least central, 
with hedonic variables being slightly more central than social well-being. The least central 
psychological variable was autonomy. Social integration and contribution were the most 
central aspects of social well-being. These results are consistent with the MDS findings, 
with psychological well-being variables (except autonomy) and social integration and con-
tribution lying closer to the center of the plots, whereas other variables are generally more 
distant from the center.

Although central variables are more strongly correlated with the rest of the variables, 
peripheral variables are less strongly correlated with the other variables. One implication 
of this may be that central variables are less likely to have potentially contrastive or oppo-
sitional relationships with the other variables. For example, trying to enhance a central 
variable such as self-acceptance is less likely to be at odds with trying to enhance other 
aspects of well-being. Thus, striking a balance between central variables and other vari-
ables should be easier. However, trying to simultaneously maintain and enhance periph-
eral variables may be more challenging given that they may have contrastive influences on 
each other to varying degrees. The MDS results indicate which variables may have more 
potentially oppositional relationships with each other. These variables are located at the 
opposite ends of each dimension. For example, whereas autonomy involves functioning 
independently from the group and relying on one’s own ideas rather than group pressures, 
social actualization/acceptance involves trusting the group and society when making deci-
sions. Although autonomy and social actualization/acceptance are both important, reaching 
a balance between them could be more challenging than for example reaching a balance 
between personal growth and meaning in life. Such nuanced information on the dynamics 
between well-being variables can be effectively used in psychotherapy and when construct-
ing interventions to enhance well-being.

Central variables have higher associations with other well-being variables. Therefore, 
if a study needs to choose a limited number of well-being variables (e.g., due to space 
constraints) as a proxy for general mental well-being, central variables are preferable. 
Although the study is correlational, the results have implications for designing inventions. 
For example, it seems reasonable to suggest that psychologists should target central before 
peripheral variables at earlier stages of their interventions. This is justifiable for two rea-
sons. Firstly, central variables have stronger associations with a larger set of well-being 
variables and thus, focusing on them may prove to be an easier, quicker and more effective 
strategy towards improving global well-being in earlier stages of intervention. Secondly, 
these variables are less likely to have contrastive relationships with other intervention 
goals hence, striking a balance between central variables would be easier than striking a 
balance between peripheral variables. Therefore, developing central skills (such as self-
acceptance and purpose in life) may pave the way for acquiring more complicated skills 
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such as autonomy. Individuals may first need to gain a better understanding of and be at 
peace with their selves and lives before they can desirably balance their personal choice 
and constraints of reality, as involved in autonomous functioning. It is acknowledged that 
these suggestions need to be empirically tested in future longitudinal studies, given that 
the present data are cross-sectional. In addition, views vary on how centrality measures 
can inform theory and practice (Bringmann et al. 2019; Hallquist et al. 2019). Therefore, 
additional data are needed to support any of the potential applications of these measures. 
The centrality estimates presented in this study help to inform future research in this area.

These findings also have implications for self-determination theory. This theory 
assumes that “individuals have a limited set of basic psychological needs, the satisfaction 
of which is essential for flourishing and well-being. Although the list of psychological 
needs is and has always been open for additions, the current set is limited to three: auton-
omy, competence and relatedness.” (Vansteenkiste et  al. 2020, p. 3). The findings of the 
present study as well as those of Joshanloo (2018) and Joshanloo (2020) show that indeed 
relatedness (personal relationships) and competence (environmental mastery) are more 
central than peripheral. They have strong relationships with other well-being variables and 
are less likely to have oppositional relationships with other well-being variables. However, 
autonomy is a peripheral well-being variable with weaker associations with the rest of the 
variables and hence it is likely to have potentially contrastive relationships with some well-
being variables. Variables such as purpose in life seem to be more central and “basic” than 
autonomy. At any rate, the present results suggest that among the three basic psychological 
needs postulated by self-determination theory, two of them are more central than the other.

8.2  Dimensional Structure

The results converge with those of Joshanloo et al. (2018) and Joshanloo (2020) to sug-
gest a systematic understanding of well-being variables along the two dimensions of 
hedonic versus eudaimonic and personal versus social. Thus, any well-being variable can 
be described in terms of its placements along these two continua. The difference between 
hedonic and eudaimonic variables has been recognized as a fundamental distinction in 
well-being research (Ryan et al. 2001; Vittersø 2016). Factor analytic studies across cul-
tures have confirmed the distinction between these two domains (for a review see Joshan-
loo 2016). Consistent with factor analytic findings, in the MDS studies conducted to date, 
hedonic and eudaimonic well-being variables have been found to occupy different regions 
of the two-dimensional plots. Furthermore, a dimension has emerged in all MDS studies to 
distinguish variables based on their hedonic and eudaimonic contents. The emergence of 
this basic distinction across various studies with diverse methodologies and national sam-
ples shows its robustness and salience for understanding well-being.

As expected, another distinct ordering of variables by their personal versus social con-
tents also emerged. Factor analytic studies with the tripartite model of mental well-being 
do suggest that social well-being variables form a distinct factor from hedonic and psycho-
logical well-being. This finding was replicated in the present study as well as in a previous 
MDS study (Joshanloo 2020), given that social well-being variables occupied a distinct 
region in the two-dimensional planes. The intuitive distinction between personal and social 
variables and its implications have not been the focus of attention in well-being research 
where researchers have largely concentrated on personal and private variables. Highlight-
ing the personal versus social dimension is a unique contribution of MDS studies, showing 
that psychological and hedonic well-being share a focus on private qualities of well-being. 
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Positive relationships turned out to be closer to the center of the axis than the social end. 
This shows that measuring relational well-being is crucial but not enough. Social well-
being is not identical to having quality interpersonal relationships. Instead, it concerns a 
person’s perceptions of and relationships with broader social groups, social institutions 
and societal mores (Keyes 1998; Larson 1993). Notably, an underappreciated aspect of the 
Aristotelian conceptualization of eudaimonia in modern psychology is that for him eudai-
monia was socio-political (i.e., a way of life centered on the Greek city-state), not merely 
personal (Holowchak 2004).

There is currently some theoretical confusion surrounding certain well-being vari-
ables. For example, life satisfaction has been described as both a hedonic and eudaimonic 
variable (Feldman 2008). Yet, in the present empirically-based analysis, life satisfaction 
emerged clearly in the hedonic zone. Thus, life satisfaction (as it is currently measured in 
psychology) is empirically more of a hedonic than eudaimonic variable. Confusion also 
exists surrounding variables such as hope, vitality and feelings of interest. Theoretically 
and empirically, researchers have treated these variables as hedonic or eudaimonic varia-
bles in previous studies (e.g., Clark et al. 2011; Keyes 2013; Klar et al. 2009; Vittersø et al. 
2011). Researchers who favor empirical methods to partly clear up these confusions may 
include these variables in future MDS studies to clarify their standings on the dimensions.

Researchers need to be mindful of which aspects of well-being they are measuring in 
their research and avoid equating well-being with a single variable or cluster of variables. 
For example, if a study measures well-being via a scale of life satisfaction, it should be 
kept in mind that life satisfaction is on the hedonic and personal sides of the dimensions, 
indicating that social and eudaimonic aspects of well-being are not adequately measured 
in that study. Thus, the results of any single study should be interpreted keeping in mind 
the included and excluded contents. Findings based on one domain of well-being cannot 
be automatically generalized to other domains. Ample evidence indicates that the three 
domains of well-being have partly differential nomological networks (Huta 2016; Joshan-
loo 2019c). For example, psychological and hedonic variables have the strongest and weak-
est relationships with self-control and long-term orientation, respectively, whereas social 
well-being shows a relatively moderate association with these variables (Joshanloo et al. 
2021). In addition, longitudinal studies suggest that eudaimonic well-being (psychological 
and social well-being) is a better predictor of future hedonic well-being than the other way 
around (Joshanloo 2018, 2019a; Joshanloo et al. 2018). Thus, a multidimensional under-
standing of the structure of well-being variables seems more useful than the reductionist 
approaches that try to reduce well-being to one of its components. A sheer focus on a sin-
gle domain of well-being at the expense of marginalizing the rest of well-being is of lim-
ited scientific and applied value. Inclusive frameworks such as the one that emerged in this 
study will help researchers to keep perspective on the domains of well-being not measured 
in their research and the potential consequences of their exclusion.

Another important implication of the results is to promote a continuous rather than cat-
egorical understanding of well-being variables. MDS clearly shows that some social and 
psychological variables are more eudaimonic (e.g., growth, social coherence and auton-
omy) and some are more hedonic (mastery and social acceptance). Factor analytic studies 
also confirm that cross-loadings are the norm rather than the exception in the structure of 
well-being variables across cultures (Joshanloo 2016, 2019c). Therefore, both factor analy-
sis and MDS results suggest that there are grey areas between the domains of well-being. 
Accordingly, a dimensional view of well-being seems preferable to a categorical view. In 
other words, it is more useful to consider the relative standings of variables along the two 
axes rather than forming fixed categories of variables. This will contribute to resolving the 
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existing confusion over the large set of variables that researchers use as proxies to measure 
eudaimonic or hedonic well-being.

8.3  Cross‑Cultural Differences

Up to this point, the discussion has focused on the general patterns that emerged in all 
of the countries. In fact, there is a high level of cultural congruency in the structural fea-
tures of the variables under study. Yet, cross-cultural differences should not be ignored. As 
shown in Table 2 and Fig. 1, social well-being variables showed the highest level of cross-
cultural variability in their centrality. In contrast, negative affect and psychological well-
being variables showed the lowest level of cross-cultural variability. A close inspection of 
the patterns suggests that social well-being variables are less central in the USA than in the 
other three countries (particularly integration and contribution). In other nations, the cen-
trality of social and personal aspects of well-being is relatively more balanced. This may 
indicate that well-being has been more extensively privatized in the USA, which has led to 
a sharper distinction between social and private well-being variables than in other nations. 
However, the different demographic compositions of the samples might also have contrib-
uted to these national differences.

Two cultural differences in the structural organization of the variables deserve attention. 
Firstly, positive relations was relatively closer to the personal end of the dimension in Ira-
nian than the other samples, suggesting that this variable is more personal than societal in 
Iran. Thus, the quality of personal relationships is relatively less associated with the qual-
ity of people’s connections with and perceptions of the social groups in Iran. This may be 
explained by some of Iran’s complex cultural features. Although Iran has a very high score 
on in-group collectivism (“the degree to which individuals express pride, loyalty and cohe-
siveness in their organizations or families”), its score on institutional collectivism (“the 
degree to which organizational and societal institutional practices encourage and reward 
collective distribution of resources and collective action”) is low (House et  al. 2004, p. 
12). Given Iran’s socio-political context, it seems that for Iranian people, interpersonal and 
societal relationships are more distinct than in other countries. And given personal rela-
tions’ relatively smaller distance from autonomy in Iran, it seems that the autonomy gap 
between interpersonal relationships and societal relationships is relatively larger in Iran 
than in other countries. However, this difference can also be explained in the light of demo-
graphic differences between the samples. For example, the Iranian sample was consider-
ably younger than the other three groups. The relationship between well-being variables 
may differ in various age groups. For example, perceptions of being treated with respect 
have stronger associations with well-being in younger than older adults (e.g., Joshanloo 
et al. 2018). Carlquist et al. (2016) found that younger people are more likely to endorse 
internal and psychological conceptualizations of well-being (e.g., emphasizing internal 
emotions and self-perceptions), whereas older people are more likely to endorse external 
conceptualizations (e.g., emphasizing community and society). Therefore, younger individ-
uals’ perceptions of personal and personal relationships may be different from older adults, 
which could also be responsible for the different results obtained for the Iranian sample.

Secondly, negative affect was more personal in Canada and the USA whereas it was 
more social in Korea and Iran. Thus, the absence of negative affect is more likely to co-
occur with positive societal factors in Asian than North American countries. In other 
words, it seems that group-level interactions and perceptions have more emotional conse-
quences in Asian countries. This may suggest that negative relationships with and negative 
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perceptions of society and social institutions are more likely to be the source of negative 
emotions in Asian countries than in North America where personal challenges and prob-
lems are more strongly aligned with experienced negative affect. In general, Koreans and 
Iranians show higher levels of subjective dissatisfaction with the functioning of their gov-
ernments and social institutions than North American countries (Legatum Institute 2017). 
In Asian countries that endorse collectivistic values more strongly (Hofstede et al. 2010), 
interactions with the social groups are more strongly weighted which may intensify nega-
tive emotions generated in societal interactions.

8.4  Study Limitations

Some of the limitations of the study need to be acknowledged. The internal consistencies 
for a few of the scales were unacceptable (e.g., the 3-item social acceptance scale in the 
USA). There were some differences in the demographic characteristics of the four national 
samples. For example, the Iranian sample was a student sample, whereas for the other 
three countries, adult samples were used. Additionally, some of the scales used in the four 
nations were not identical in terms of the number and composition of the items. The most 
remarkable difference was in the life satisfaction scale. In the USA, the scale was a combi-
nation of general and domain satisfaction items, but in the other countries, the scales cap-
tured merely general life satisfaction. Notably, Joshanloo et al. (2018) repeated their MDS 
analyses in Japan using both general and domain satisfaction scales, with the results being 
almost identical. Given the general cross-cultural consistency in the emerging structures, 
the differences in the scales and samples do not seem to have considerably affected the 
results. However, it would be worth replicating the results with completely identical instru-
ments and matched samples in future studies. The study relied on the tripartite model of 
well-being as a reference for variable selection. Other models of well-being present over-
lapping but partly different conceptualizations of well-being (e.g., Ng et al. 2018; Water-
man et al. 2010). There are also many alternative measures of well-being concepts (e.g., 
VanderWeele et  al. 2020). Future studies will need to include scales and concepts from 
various theoretical frameworks.

The high degree of cross-cultural consistency in the present study is partly because the 
scales of the study have originated from western cultures and the study did not include 
concepts that have originated from Asian cultures. Examples of measurable concepts origi-
nating from non-western cultures are equanimity (Chan et  al. 2014) and peace of mind 
(Lee et al. 2012). A fruitful avenue for future studies is to include non-western concepts in 
MDS studies not only to make the studies more relevant to non-western cultures, but also 
to provide more insights on the standing of these concepts in the larger conceptual scheme 
of well-being.

9  Conclusion

This study aimed at examining the complex matrix of relationships between 14 well-being 
variables to build a conceptual framework of well-being that is applicable across various 
fields of research. The centrality and dimensionality findings presented here can contribute 
to building a consensus in the field of well-being to advance knowledge without losing per-
spective on the inherent complexities of the construct of well-being. Particularly, this study 
sought to demonstrate the paralyzing impacts of reducing well-being to a single variable or 
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domain and ignoring the breadth and diversity of well-being variables. It is hoped that the 
approach introduced and the insights generated in this study are useful in creating, refining 
and broadening well-being theories, clarifying some of the conceptual and empirical con-
fusions in the field, selecting well-being variables for different research purposes, develop-
ing new well-being scales, constructing well-being interventions and better understanding 
emerging well-being concepts.
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