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Abstract
The oldest-old population is increasing in Europe, and greater focus is placed on promoting
mental well-being (MWB) in this population. The European Welfare Models and Mental
Wellbeing in Final Years of Life project aims to develop a better understanding of how best
to promote positive MWB in the oldest-old population. Using a resources approach, the
present study aimed to provide empirical evidence about the structure of MWB in the 80 +
year age group and to compare this with the structure of MWB in the old (65–79 years) and
adult (18–64 years) population. Twenty-eight items reflecting a focus on positive aspects of
MWB were selected from the European Social Survey data (24 countries). After application of an exploratory approach using Exploratory Structural Equation Modelling, five- and
six-factor model solutions were found to be statistically appropriate, and the results are
consistent with the most widely studied dimensions of MWB. Despite specific differences
in the factor models and item loadings, evaluation of formal invariance showed that dimensions built in the same way are comparable across age groups. Although explorative and
not conclusive, the results of this study contribute insights into the multidimensional structure of MWB in the oldest-old population and provide a starting point for further research
on promoting MWB in the later stages of life.
Keywords Mental wellbeing · ESEM · Oldest old · Psychological wellbeing · European
Social Survey
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1 Introduction
Europe’s population is ageing, and the number of people characterized as ‘oldest old’
is projected to increase to more than 66.1 million by 2080 (Eurostat 2017). This demographic transition also includes an increased life expectancy at the age of 80 years,
which has increased from 8.4 years in 2004 to 9.5 years in 2014 (Eurostat 2016).
Although undoubtedly a positive outcome and a reflection of improvements in medical
treatment, preventive measures and education levels, this demographic transition also
brings new challenges for health-care services, public health and policy development
(Cresswell-Smith et al. 2019; Jaul and Barron 2017; Beard et al. 2015; Cohen-Mansfield
et al. 2013).
Given these demographic changes, a resource-focused approach that places greater
attention on mental well-being (MWB) may be beneficial. Although important in its own
right, higher MWB is associated with better physical health and longevity (Boccardi and
Boccardi 2019; Chei et al. 2018; Steptoe et al. 2015; Cherry et al. 2013; Diener and Chan
2011; Chida and Steptoe 2008; Smith et al. 2002) and this shift in focus would support
actions and initiatives that promote MWB while addressing illness and disability (Cresswell-Smith et al. 2019; Delle Fave et al. 2018; Cosco et al. 2017; Cantarella et al. 2017;
Huppert and So 2013). Promoting MWB in older age has potential public health and cost
benefits, including decreased burden on older people themselves, their caregivers and
health-care professionals (Cosco et al. 2017). Both the World Health Organization (WHO)
and the European Commission have highlighted the need for the promotion of mental
health and well-being in all stages of life (Lara et al. 2019; European Union 2016; World
Health Organization 2013). Although widely recognized as an emerging priority, defining
and measuring MWB is not without its difficulties and often includes overlapping concepts
and inconsistencies. Several conceptualizations have been proposed, and there is general
agreement around MWB as a broad, complex and multidimensional concept (Lara et al.
2019; Linton et al. 2016; Salvador-Carulla et al. 2014; Huppert and So 2013; Nyqvist et al.
2013; Poon and Cohen-Mansfield 2011). Many of these conceptualizations include dimensions such as the evaluative dimension, which refers to overall satisfaction with life (Diener
et al.1985; Cantril 1965); the hedonic dimension, which includes aspects such as positive
and negative affect (Kahneman et al. 2004); and the eudemonic dimension (Ryff et al.
2004), which relates to the realization of human potential and psychological functioning.
Different authors articulate these aspects of MWB further. Ryff and collaborators have
proposed six dimensions of positive psychological well-being: self-acceptance, personal
growth, purpose in life, environmental mastery, autonomy and positive relations (Ryff and
Keyes 1995; Ryff 1989). MWB has also been associated with the concept of flourishing,
which is defined as ‘a state in which all aspects of a person’s life are good’ (VanderWeele
2017) and, according to Seligman (2011), comprises positive emotion, engagement, relationships, meaning and accomplishment (abbreviated using the acronym PERMA). Elements such as optimism and contributing to the well-being of others (Diener et al. 2010) as
well as emotional stability and vitality (Huppert and So 2013) are considered to be important facets of MWB. Keyes and collaborators have proposed a social model (Keyes 1998)
that emphasizes both psychological and social capacity as important aspects of MWB.
This model considers the social world of the individual when assessing MWB (Keyes et al.
2002) and, therefore, shifts the focus from MWB as a private phenomenon to also include
a public aspect. It is therefore important to acknowledge that although several important
dimensions have been proposed, no clear definition of MWB has been established.
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Research on MWB in the oldest old is especially challenging because of the lack of
consistency in definition and measurement of MWB, the heterogeneous nature of older
adults, and the general scarcity of research specific to this age group (Lara et al. 2019;
Douma et al. 2017; Miret et al. 2015; Hansen and Slagsvold 2012; Poon and CohenMansfield 2011). Although the definitions of oldest-old age vary, this paper defines
oldest old as age 80 years and over, as in previous work in this research field (e.g. Lara
et al. 2019; Wang et al. 2019; Ng et al. 2017; Andersen-Ranberg et al. 2005). Changes
occurring during old age can affect MWB. For example, older people may lose their
independence because of physical or cognitive impairment, experience health challenges, lose close relationships (e.g. death of a spouse/partner) or face relocation to
new contexts (Smith et al. 2002). Despite these challenges, empirical data indicate a
paradox of higher subjective well-being in older groups compared to younger groups,
despite the lower objective quality of life (Steptoe et al. 2015). Research across age
groups often ignores the multidimensionality of well-being concepts and instead
focuses only on one aspect such as life satisfaction (Hansen and Slagsvold 2012).
Exploring the intricacies and multidimensionality of MWB across the life-course
allows for age differences to be captured and for important elements of MWB to be
isolated in different age groups.
Huppert (2014) describes the use of a factorial structure as helpful for exploring
the construct of MWB, particularly when studying different demographic groups and
countries. Although not focusing specifically on the MWB of the oldest old, Burns
(2019) used confirmatory factor analysis to explore well-being across age groups and
found that different dimensions of well-being contributed with different factor loadings
to an overall latent well-being factor across age groups, even if the effect of these agerelated differences on such factor score was negligible. An exploratory structural equation modelling (ESEM) approach has been reported to be useful for exploring multidimensional constructs such as MWB (Joshanloo 2016).
Improving MWB in the oldest-old age group requires a better awareness of its fundamental components in order to understand its many drivers in later life (Huppert
2009). Aiming to develop a better understanding on how to promote positive MWB
in the oldest-old population, the European Welfare Models and Mental Wellbeing in
Final Years of Life (EMMY) project (www.emmyproject.eu) adopted a mixed-methods approach. Based on data from 117 participants aged 80 years and over from all
four partner countries (Finland, Italy, Norway, Spain), the qualitative component of
the study confirmed the multidimensional nature of MWB in oldest old. The study
also found that being healthy, having significant social relationships and engaging in
productive and inspiring activities are important determinants for MWB in later life
(Lara et al. 2019). The present study, framed by EMMY project objectives, used an
exploratory ESEM approach to explore the structure of MWB in the oldest old (80 +
age group) in Europe. A secondary aim was to compare the dimensions of MWB in the
80 + population with those of other age groups (“old” aged 65–79 years and “adults”
aged 18–64 years), both descriptively and by evaluating measurement invariance.
This exploratory approach develops the understanding of MWB in the oldest old by
answering the following questions: (1a) Is the multidimensionality of MWB confirmed
in the 80 + age group? (1b) How many factors, and which dimensions characterize
MWB in this age group? (2) Can the same model be applied to all age groups, and
therefore enable comparisons of the dimensions across age groups?
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2 Methods
2.1 Source of Data and Variables
The present study used Round 6 European Social Survey (ESS) survey data (2012), which
encompasses a broad range of items related to MWB. ESS data stems from face-to-face
interviews which adopt robust translation and anonymity protocols (https://www.europ
eansocialsurvey.org/data/conditions_of_use.html) and includes strict random probability sampling with a minimum target response rate of 70%. The ESS has been conducted
in nine rounds since its establishment in 2001 and comprises core modules that include
themes such as Subjective well-being and rotating modules. Round 6 included a rotating
module on Personal and social well-being. To increase comparability, the current study
included ESS data from the 24 countries belonging to either the European Union or the
European Free Trade Association (see Table S1 in the Appendix).
We used a two-step process to select items for the current analysis. In the first step,
47 potentially relevant items from the ESS database representing the different aspects
of well-being described above, including evaluative, hedonic, eudemonic, relational and
social aspects, were selected by two senior researchers. Most of these items were derived
from the Subjective well-being and Personal and social well-being modules. We also added
items representing social trust from the Media and Social trust module, and the life satisfaction item from the Politics module (Jeffrey et al. 2015). Three items connected to physical health were excluded because we focused specifically on MWB dimensions.
Following this initial selection, an expert panel independently revised the list of the
MWB items to be included in the analysis. The panel comprised nine EMMY team members from European countries (Italy, Norway, Spain, Finland) representing different disciplines (clinical psychology, social psychology, social science, psychiatry), and included
experts in the well-being field. The panel was asked to a) indicate which items should be
included; b) place the items into different well-being dimensions according to two predefined models (dimensions emerging from the qualitative EMMY study (Lara et al. 2019)
and the NEF model of well-being (Michaelson et al. 2009). This assessment resulted in
considerable disagreement and variation in linking items and dimensions, a finding that
motivated the present study.
The final selection of items was settled by using the majority principle and included
items which were supported by at least five experts. These items reflected a focus on positive aspects of MWB, in accordance with the EMMY project framework, which conceptualized MWB not just as the absence of ill-being or disability, but as the presence of positive emotions and functioning (Lara et al. 2019; Cresswell-Smith et al. 2019). In line with
this, all negatively worded items (about affect, functioning or vitality) and items related
to social trust, social growth and safety were excluded. A final list comprising 28 items
was considered for the analysis of MWB (see Table S2 in the Appendix). The selected
items corresponded well with previous studies such as Tennant et al. (2007) in relation
to the Warwick–Edinburgh Mental Well-Being Scale (WEMWBS), which includes only
positively worded items relating to aspects of positive mental health such as the concepts
of positive affect, psychological functioning and interpersonal relationships.
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2.2 Statistical Analysis
2.2.1 Descriptive Analysis
The ESS sample was divided into three subsamples according to the following age
stratification: adult population (aged 18–64 years), old (65–79 years) and oldest old
(80 + years). These three age groups can generally be considered to represent differing
needs. The 18–64 age group may be assumed to represent the adult population in general, whereas the 65–79 age group represents a predominantly retired population who
may have some health and social needs, although these are likely to be fewer than those
for the oldest-old group. The oldest old group aged 80 years and over is typically at
increased risk of physical illness, comorbidities and need for social and services support
(Smith et al. 2002). For each ESS well-being item, the mean value, standard deviation
(SD) and range were calculated for each age group. In the case of the oldest old, the correlation matrix has been calculated as well.

2.2.2 Factor Analysis
To analyze the number of MWB dimensions, an exploratory factor analysis (EFA)
(Brown 2015) was initially performed on the 80 + group. This was accompanied by a
parallel analysis (Horn 1965; Costello and Osborne 2005) and the Kaiser criterion (Kaiser 1960) of initial eigenvalues above 1. To define the MWB dimensions, the ESEM
approach (Asparouhov and Muthén 2009) was used, based on the methodological findings from previous studies, which found that ESEM provided a better fit than confirmatory factor analysis (CFA) because ESEM allows for item cross-loadings (Joshanloo
2016; Marsh et al. 2014). Maximum likelihood estimation with robust standard errors
was performed, followed by oblique geomin rotation. Missing data were handled using
full information maximum likelihood (Enders 2010). Results from the ESEM were
described in terms of interpretability and correlations between factors. The relevance
of items was also assessed in terms of statistical significance (i.e., factor loading t
ratio ≥ 1.96, Wang and Wang 2012). To ensure that all items followed the same direction (i.e. positively related to well-being), the scale of eight items was reversed (see
Table S2 in the Appendix) when performing the ESEM analyses.
The fit of all models was evaluated using several criteria (Hu and Bentler 1999;
Brown 2015; Kline 2016): the comparative fit index (CFI ≥ .95 good, ≥ .90 acceptable);
Tucker–Lewis index (TLI ≥ .95 good, ≥ .90 acceptable); root-mean-square error of
approximation (RMSEA ≤ .06 good, ≤ .08 acceptable) with its 90% confidence interval;
and the standardized root-mean-square residual (SRMR ≤ .08 good, ≤ .10 acceptable).
Construct reliability of each factor was assessed using Cronbach’s alpha; for each
factor, the items with the highest factor loadings in the ESEM were used. All analyses
were conducted using Mplus version 7.2 (Muthén and Muthén 2012) with standardized
solutions: both items and factors were standardized to have null mean and unit variance.
Given our focus on factor structure and not on descriptive statistics, we used unweighted
observations because the use of weights would have made results strongly dependent on
observations of under-represented groups, which would likely reduce the efficiency of
the estimates (Gelman 2007; Winship and Radbill 1994).
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There is no generally accepted rule-of-thumb regarding evaluating the size of factor
loadings because their values can depend on, for example, how conceptually close the
item is to the latent variable (factor). As the sample size and number of items being
analyzed increase, the acceptable level for considering a loading decreases significantly (Hair et al.1998). A cut-off of .30 has been used to describe the factor loadings
and to define low factor loading (for ESS data, Charalampi et al. 2018; Brown 2015;
Kim and Mueller 1978).

2.2.3 Invariance Analysis
To measure the invariance of the dimensions (Vandenberg and Lance 2000; Meredith
1993) across age groups, we performed an evaluation using multigroup modelling
and a strategy involving three steps in a nested structure (Marsh et al. 2009). First,
we analyzed the configural invariance by implementing multigroup ESEM in which
all parameters were freely estimated across all groups. Second, the weak (or metric)
measurement invariance was analyzed (Horn and McArdle 1992) and third, we analyzed strong (or scalar) measurement invariance. Invariance was evaluated initially by
comparing the dimensions of the three groups simultaneously and by then comparing
the 80 + group with the other two age groups separately: 80 + versus 65–79 age groups
and 80 + versus 18–64 age groups. The oldest-old group was used as the reference
group. In the case of lack of invariance, the parameters of the models were compared
across groups.
Changes in the CFI (ΔCFI), TLI (ΔTLI) and RMSEA (ΔRMSEA) were considered
to assess invariance. In particular, the values for ΔCFI, ΔTLI < − .01 by Cheung and
Rensvold (2002) and Rutkowski and Svetina (2014), and ΔRMSEA > .015 (Chen 2007)
were used as indicators of significant difference between two nested models in regard to
model fit: the hypothesis of invariance was rejected if it implied a relevant worsening of
the model fit. As a final assessment of the goodness of fit in the measurement invariance
model, we calculated the correlations between factor scores from the ESEM analysis
for the 80 + group alone with the corresponding factor scores resulting from the scalar
invariance model.

3 Results
3.1 Descriptive Results
Our inclusion criteria resulted in a dataset comprising 43,567 people: 33,163 (76.1%)
aged 18–64 years, 8346 (19.2%) aged 65–79 years and 2058 (4.7%) aged 80 + years.
The average age of the 80 + age group was 84.1 years (SD 3.67) and the oldest was
103 years. The average ages were 71.1 years (SD 4.18) in the 65–79 age group and
42.5 years (SD 13.2) in the 18–64 age group. Most participants were women in all three
age groups, and the gender imbalance increased with age at the moment of the survey
(see Table S3 in the Appendix). Table S2 in the Appendix shows the results across the
28 MWB items and the list of the original 47 items. Table S8 and Figure S1 in the
Appendix show the between-item correlation matrix and the related heat-map.
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Table 1  Summary of Goodness-of-Fit Statistics for the three age groups with MLR
EFA model

MLR χ2

df

CFI

TLI

RMSEA

CI 90%

SRMR

1363.782
873.551

248
225

0.937
0.963

0.903
0.938

0.047
0.037

0.044–0.049
0.035–0.040

0.026
0.021

15,527.207
10,982.905

248
225

0.938
0.956

0.905
0.926

0.043
0.038

0.043–0.044
0.037–0.039

0.027
0.020

4348.124
2983.703

248
225

0.941
0.960

0.910
0.933

0.045
0.038

0.043–0.046
0.037–0.040

0.027
0.020

80 + group
5-factor
6-factor
18–64 group
5-factor
6-factor
65–79 group
5-factor
6-factor

CFI comparative fit index, TLI Tucker–Lewis index, df degrees of freedom, RMSEA root-mean-square error
of approximation, SRMR standardized root mean square residual, MLR maximum likelihood robust, EFA
exploratory factor model, CI confidence interval

3.2 Analysis of the Dimensional Structure of MWB Within the 80 + Age Group
Table 1 shows the most parsimonious solutions, including 5–6 factors, with acceptable fit
indices for the 80 + age group. Both the parallel analysis and the Kaiser criterion suggested
a five-factor solution for the oldest-old group, and this solution also fulfilled the criteria
for acceptable fit (CFI/TLI > .90, RMSEA/SRMR < .08). However, the .95 limit for CFI
was met only for a solution involving ≥ 6 factors, which implied that both models were
acceptable.
Table 2 reports the results of the ESEM for both the five- and six-factor solutions for the
80 + group.
In the five-factor model, examination of the factor loadings showed that MWB factors
corresponded to (i) evaluative and emotional dimensions of well-being, which included
items referring to life satisfaction and evaluation of positive affect such as enjoyment,
calmness and happiness; (ii) positive psychological functioning, which included items
referring to autonomy, competence, self-esteem, optimism and vitality; (iii) meaning and
flow, which included items referring to presence and engagement; (iv) social engagement,
which included items referring to being involved in social activities such as volunteering
and charitable work, social interactions and learning new things; and (v) positive and supportive relationships, which included items referring to received support and appreciation
by others and help and provide support to others.
The six-factor model showed similar dimensions, except that the first factor, evaluative and emotional well-being, was divided into two factors. In this model, ‘have a sense
of direction in life’ had its highest factor loading for the evaluative well-being dimension
(although with a loading < .3) and the emotional well-being dimension also included the
item about vitality (i.e. ‘full of energy’) with a factor loading > .3.
Most items had loadings > .3 on the factor with the highest loading. There were a few
exceptions: items ‘have a sense of direction in life’, ‘take notice and appreciate surroundings’, ‘deal with important problems in life’ and ‘feel close to the people in local area’.
Only one item, ‘always optimistic about my future’, had a loading > .3 on more than
one factor: it cross-loaded on evaluative well-being and positive psychological functioning
dimensions (in both the five- and six-factor models); the highest loading was on the latter.
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0.204

0.030*
0.002*
0.047*

0.095

0.237
0.187
0.260

0.319

0.388

0.505

0.292

0.412
0.489
0.342

0.161

0.064

0.022*

0.153

0.122

0.159

0.093

− 0.023*

0.705

How happy
are you
Deal with
important
problems
in life
Enjoyed life
Were happy
Felt calm
and peaceful
Had lot of
energy
Free to
decide
how to live
my life
Feel accomplishment

0.070

0.701

− 0.028*

Positive psy- Meaning
and flow
chological
functioning

How satisfied with
life

Definition of 5-factor
items
Evaluative and
emotional
wellbeing

0.102

0.104

0.123

0.133
0.097*
− 0.072*

0.204

0.123

0.096

Social
engagement

0.082

0.035*

− 0.017*

0.012*
0.061
0.126

0.033*

0.129

0.070

0.046*

0.057*

− 0.015*

0.073
0.161
0.086

0.282

0.704

0.746

Positive and Evaluative
wellbeing
supportive
relationships

6-factor

0.106

0.121

0.373

0.677
0.669
0.499

0.112

0.142

0.083

Emotional
wellbeing

0.493

0.364

0.194

0.008*
− 0.044
0.093

0.095

− 0.009*

0.001*

Positive
psychological functioning

Table 2  Standardized parameter estimates for the ESEM model on 28 items with 5 and 6 factors for individuals aged 80 +

0.127

0.104

0.156

0.023*
− 0.004*
0.046*

0.176

0.041

0.014*

Meaning
and flow

0.057

0.017*

− 0.021*

− 0.005*
0.047
0.120

0.012*

0.081

0.015*

0.078

0.083

0.106

0.109
0.061
− 0.102

0.177

0.072

0.040

Positive and Social
engagement
supportive
relationships
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0.009*
What I do is
valuable
and worthwhile
− 0.067
There are
lots of
things I
am good at
0.200
Feel very
positive
about
myself
0.355
Always
optimistic
about my
future
0.186
Have a sense
of direction in
your life
Interested
0.102
Absorbed
0.010*
Enthusiastic
0.071

Definition of 5-factor
items
Evaluative and
emotional
wellbeing

Table 2  (continued)

0.141

0.026*

0.074

0.150

0.116

− 0.038*

0.008*

0.250

0.751
0.872
0.751

0.511

0.437

0.420

0.154

0.034*
0.047*
0.108

0.088
0.026*
0.116

0.166

0.138

Social
engagement

0.490

Positive psy- Meaning
and flow
chological
functioning

0.120
0.055
0.040

0.172

− 0.014*

0.085

0.078

0.129

0.131
0.029
0.089

0.257

0.062
0.066
0.088

− 0.001*

0.174

0.112

0.202

0.326

0.053

0.053*

Emotional
wellbeing

− 0.015*

0.072

Positive and Evaluative
wellbeing
supportive
relationships

6-factor

0.048
0.046
0.107

0.203

0.403

0.433

0.517

0.509

Positive
psychological functioning

0.720
0.849
0.722

0.216

− 0.028*

− 0.066

0.094

0.109

Meaning
and flow

0.109
0.053
0.032

0.143

− 0.050

0.054*

0.057

0.098

0.082
0.027
0.107

0.127

0.031*

− 0.007*

0.118

0.138

Positive and Social
engagement
supportive
relationships
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Make time
to do
things
Take notice
and
appreciate
surroundings
Learn new
things in
life
How often
meet
socially
Take part
in social
activities
Voluntary/
charitable
work
Provide help
and support

0.062*

0.059*

0.119

− 0.049*

− 0.023*

− 0.009*

0.029*

0.169

0.002*

0.035*

0.013*

0.073

0.009*

0.093

− 0.001*

− 0.047

− 0.016*

6-factor

− 0.063
0.402

0.261

− 0.016*

0.066

− 0.015*

0.265

0.251

0.022*

0.096

0.021*

0.065

0.022*

0.196

0.114

Positive and Evaluative
wellbeing
supportive
relationships

0.427

0.665

0.513

0.415

0.068

0.285

0.182

0.084

Social
engagement

0.323

Positive psy- Meaning
and flow
chological
functioning

0.066

Definition of 5-factor
items
Evaluative and
emotional
wellbeing

Table 2  (continued)

0.065*

0.024*

0.062

0.020

0.059*

0.049*

0.007*

Emotional
wellbeing

0.033*

0.006*

− 0.018*

− 0.028*

0.123

0.080

0.091

Positive
psychological functioning

0.089

− 0.009*

− 0.047

− 0.019*

0.171

0.261

0.303

Meaning
and flow

0.390

− 0.069

− 0.015*

0.061

− 0.021*

0.242

0.236

0.256

0.404

0.638

0.489

0.396

0.056*

0.077

Positive and Social
engagement
supportive
relationships
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− 0.021*

− 0.052

0.205

0.081

0.047*

− 0.113

0.009*

0.119

Positive psy- Meaning
and flow
chological
functioning

0.101

0.069

− 0.065

0.059*

Social
engagement

0.246

0.630

0.698

0.538

− 0.060*

0.087

0.055

0.038*

Positive and Evaluative
wellbeing
supportive
relationships

6-factor

0.032*

0.033*

0.052

0.075

Emotional
wellbeing

0.201

− 0.097

0.054

0.114

Positive
psychological functioning

− 0.052*

− 0.019*

0.077

0.007*

Meaning
and flow

0.234

0.613

0.675

0.516

0.092

0.071

− 0.061

0.051*

Positive and Social
engagement
supportive
relationships

*Factor loadings not significant

Main factor loadings are indicated in bold. ESEM exploratory structural equation model; bold italics correspond to highest factor loading per item, in case it is above 0.300;
Factor loadings of at least 0.200 marked in bold

0.025*
Feel people
treat you
with
respect
Feel appre0.037*
ciated
0.077
Receive help
and support
Feel close to − 0.087
the people
in local
area

Definition of 5-factor
items
Evaluative and
emotional
wellbeing

Table 2  (continued)
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Some items such as ‘have lots of energy’, ‘provide help and support’ and ‘make time to do
things’ had a difference of < .2 between the highest and second-highest factor loadings both
in the five- and six-factor solutions. Finally, for all factors, the number of items with factor
loading > .5 was between 1 and 3.
The construct reliability of the factors/dimensions as measured by Cronbach’s alpha
were as follows: .823 for evaluative and emotional well-being in the five-factor solution;
.781 for evaluative well-being and .757 for emotional well-being in the six-factor solution;
.802 (five-factor solution) and .791 (six-factor solution) for positive psychological functioning; .869 (five-factor solution) and .865 (six-factor solution) for the meaning and flow
dimension, .601 (both five- and six-factor solutions) for the social engagement dimension; and .692 (both five- and six-factor solutions) for positive and supportive relationship
well-being.
Interfactor correlation matrices are reported in Table 3. Correlation coefficients were
always < .4 in the five-factor solution, supporting the interpretation of the factors as separate constructs. In the six-factor model, the highest correlation coefficient (.47), and the
only one > .4, was between evaluative and emotional well-being.

3.3 MWB: Descriptive Differences Across Age Groups
Using the EFA analysis and the same criteria used for the 80 + group (Table 1), a five-factor solution was found to be acceptable for the 18–64 and the 65–79 age groups, although
the parallel analysis suggested that the six-factor solution was more appropriate for the
adult population (18–64 age group). Based on the highest factor loadings for both the fiveand six-factor models, the ESEM results for the 18–64 and 65–79 age groups were similar
in terms of structure (see Tables S4 and S6 in the Appendix).
The five-factor model for the 18–64 age group and 65–79 age group showed similarities to the 80 + age group on three factors: positive psychological functioning, meaning
and flow, and positive and supportive relationship. Conversely, the first two factors corresponded to those in the six-factor solution for the 80 + age group, and distinguished
between evaluative well-being and emotional well-being. Hence, the social engagement
dimension (fourth factor of the five-factor model for the 80 + group) was not found in the
five-factor solution for the 18–64 and 65–79 age groups. Items included in this factor in the
six-factor solution did not load on other factors in the five-factor case. Also, in the case of
the 80 + group, such items showed weak associations (factor loadings always < .3) with the

Table 3  Factor correlation matrix: 5- and 6-factor solutions
Factor

5-factors model
1

1

1.000

2
3
4
5

0.393
0.319
0.350
0.295

2
1.000
0.374
0.350
0.281

Factor
3

1.000
0.344
0.352

4

1.000
0.261

All correlations are significant (p < 0.001)
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1.000

6-factors model
1

1

1.000

2
3
4
5
6

0.466
0.332
0.329
0.288
0.321

2

3

4

5

6

1.000
0.360
0.269
0.230
0.290

1.000
0.358
0.248
0.302

1.000
0.309
0.297

1.000
0.207

1.000
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other factors, which indicated that these aspects were not core parts of other dimensions
either.
Overall, the six-factor solution indicated a separate factor for social engagement for all
age groups. However, the ‘learn new things’ and ‘voluntary work’ items weakened with
younger age at the time of the survey. ‘Learn new things’ had a factor loading of < .3 for
both the 18–64 and 65–79 age groups, and ‘voluntary work’ had a factor loading of < .3 in
the 18–64 age group. In addition, the item ‘feel people treat you with respect’ loaded at < .3
on the positive and supportive relationship dimension for the 18–64 age group.
As in the case of the 80 + , interfactor correlations for the other age groups were low in
both models, which indicated that the factors may be interpreted as separate constructs (see
Tables S5 and S7 in the Appendix).

3.4 Measurement Invariance Between the 80 + and 65–79 Age groups and Between
the 80 + and 18–64 Age groups
Invariance across age groups was formally tested for the six-factor model because of its
higher comparability across groups. Table 4 shows the results from the multigroup ESEM
approach used to analyze invariance for the six-factor solution.
A multigroup model with no constraints on factor loadings was used to analyze configural invariance (model 1 (M1)), a multigroup model with invariant factor loadings across
the two groups was used to analyze metric invariance (M2), and a multigroup model with
invariant factor loadings and item intercepts was used to analyze scalar invariance (M3).
All models provided acceptable CFI, TLI and RMSEA values. The multigroup model M1
provided a good fit (CFI > .95, TLI > .90, RMSEA < .05) for both age group comparisons
(18–64 vs. 80 + and 65–79 vs. 80 +), thus supporting configural invariance.
Table 4 shows that the M2 model had better or comparable model fit indices than M1,
whereas the fit for M3 did not decrease significantly compared with M2, with both M2 and
M3 performing even better than M1. Such results suggest the presence of both scalar and
metric invariance, which indicates that the factor loadings and item intercepts may be considered as stable across groups.
We found similar results for invariance for the five-factor model (data not shown).
The correlation coefficients between the corresponding factor scores of the models
assuming and not assuming measurement invariance were .992 for evaluative well-being,
.987 for emotional well-being, .972 for positive psychological functioning, .990 for meaning and flow, .966 for positive and supportive relationships and .959 for social engagement.
This indicates that, in case we assume measurement invariance, the information conveyed
by factor scores basically remains the same.

4 Discussion
4.1 MWB Factors in the Oldest Old
The resource-based approach employed in the EMMY project highlighted the need to
focus on positive aspects of MWB in oldest old age (Lara et al. 2019; Cresswell-Smith
et al. 2019). This approach is also consistent with theoretical models emphasizing positive
MWB such as those underlying the Seligman’s PERMA model (Seligman 2011), WEMWBS (Tennant et al. 2007) and WHO-5 Well-Being Index (Topp et al. 2015). Using 28
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450
582
604

4508.64
4861.992
5390.597

14,263.005
15,120.968
17,991.056

Comparison 80 + versus 18–64
Configural invariance (M1)
Weak or metric invariance (M2)
Strong or scalar invariance (M3)
0.959
0.957
0.949

0.963
0.961
0.957

0.963
0.959
0.963
0.958

0.965

CFI

0.932
0.944
0.936

0.938
0.950
0.946

0.938
0.931
0.938
0.924

0.941

TLI

0.042
0.038
0.040

0.042
0.038
0.039

0.042
0.042
0.042
0.043

0.040

RMSEA

0.041–0.042
0.037–0.038
0.040–0.041

0.044–0.046
0.037–0.039
0.038–0.040

0.041–0.043
0.041–0.042
0.041–0.043
0.042–0.043

0.038–0.043

RMSEA 90%IC

M1–M0
M2–M1
M3–M2
M3–M1

M1–M0
M2–M1
M3–M2
M3–M1

Comparison

0.001
0.002
− 0.008
− 0.010

0
− 0.002
− 0.004
− 0.006

ΔCFI

0.008
0.012
− 0.008
0.004

0
0.012
− 0.004
0.008

ΔTLI

0.001
− 0.004
0.004
− 0.002

0
− 0.004
0.001
− 0.003

ΔRMSEA

ESEM exploratory structural equation model, MLR χ2 Chi square test of exact fit, df degrees of freedom, CFI comparative fit index, TLI Tucker–Lewis index, RMSEA rootmean-square error approximation, CI confidence interval. ΔCFI, ΔTLI and ΔRMSEA change from previous model in the sequence, M0 total group ESEM model (unique
model on the two age groups combined), M1 model assuming configural invariance, M2 Model assuming weak/metric invariance, M3 model assuming strong/scalar invariance

Configural, weak and strong measurement invariance for ESEM models with 6 factors: Goodness-of-Fit Statistics

450
582
604

225
225
225
225

225

df

3525.711
13,280.071
4284.832
14,594.285

982.930

MLR χ2

Group 65–79
Group 18–64
Groups 80 + and 65–79 (M0)
Groups 80 + and 18–64 (M0)
Multiple group invariance models
Comparison 80 + versus 65–79
Configural invariance (M1)
Weak or metric invariance (M2)
Strong or scalar invariance (M3)

Group 80 +

ESEM for 6 factors

Table 4  Test for measurement invariance for 6 factors
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items from the large ESS to empirically analyze the dimensions of MWB in the oldest-old
group, our study results support the consideration of MWB as a multifaceted construct also
in this age group.
We found that MWB in the oldest-old group could be represented by a five-factor model
that included the following five dimensions: evaluative and emotional well-being, positive
psychological functioning, meaning and flow, social engagement, positive and supportive
relationships. However, our results also supported a six-factor model in which evaluative
well-being and emotional well-being represented separate dimensions. Both solutions were
statistically appropriate and theoretically interpretable, and our results are consistent with
the most widely studied dimensions of MWB. Although most of items did not show strong
factor loadings, the low intercorrelation values indicated that the interpretation of factors
was not hampered by interfactor correlations, suggesting that the included dimensions
measured different aspects of MWB.

4.2 Comparison of MWB Factors between 80 + and Other Age Groups
Our second aim was to explore the differences between the oldest-old and the two
younger age groups, the adult population (aged 18–64 years) and the old population (aged
65–79 years). Although a five-factor model was found to be generally acceptable, the sixfactor model appeared to be more appropriate for the two younger groups, namely the adult
and old age groups.
For these two age groups, the evaluative and emotional well-being dimensions represented separate factors even in the five-factor solution. This finding suggests that, as noted
by Vanhoutte (2014), a higher level of information may be reached by distinguishing
between such aspects of well-being; however, the same result was not found in the fivefactor solution for the oldest-old group.
Comparison of the matrices of factor correlations in the six-factor solutions (Table 3
and Table S7 in the Appendix) offers an explanation for such different results across age
groups, by showing that in the oldest old group, i.e. 80 years and over, these two dimensions had a more similar correlation with positive and supportive relationships and social
engagement than in the two younger age groups, for which the correlation coefficients for
evaluative well-being were considerably higher than those for emotional well-being.
Our results suggest that the separation of cognitive and affective evaluations of life,
which represent distinct dimensions of MWB (Diener et al.1999), was stronger in the
younger age groups than for the oldest old. Life satisfaction may vary according to expectations and relevant goals (Berg et al. 2006; Diener and Fujita, 1995). The stronger relationship between evaluative and emotional well-being in oldest old age may be explained
by the socioemotional selectivity theory, which states that the perceived limitation in time
directs increased attention to emotionally meaningful goals in older age (Carstensen et al.
2003; Carstensen1992). Therefore, it seems plausible that in the oldest old, evaluations of
life satisfaction are made in connection to recent positive experiences and recent positive
affect.
Similarly, judging by the factor loading on the vitality item ‘had lots of energy’ in the
emotional well-being dimension decreasing with age at the moment of the survey, it seems
that having lots of energy is more important for emotional well-being for younger people
than for the oldest old.
The separation of evaluative and emotional well-being in the five-factor model
among the two younger age groups seemed to have occurred at the expense of the social
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engagement dimension, because all items connected to this dimension had low loadings
on all factors in the 18–64 and 65–79 age groups. On the other hand, the six-factor model
produced a more similar factor structure for all age groups, since a separate dimension for
social engagement also emerged for the younger age groups, even though some items had
low factor loadings.
The loading of items for the two social dimensions (social engagement and positive and
supportive relationships) appears to be more age sensitive than for items in the other MWB
dimensions. The loadings of items ‘provide help and support’, ‘receive help and support’
and ‘meet socially’ decreased with age at the moment of the survey, to indicate a lower
relevance of these items on the social dimensions for the 80 +, whereas the opposite was
found for ‘feeling respected’ and ‘feeling appreciated’. This might suggest that, although
similar items contribute to the same social dimensions of MWB, some aspects can be more
or less relevant at different stages of life. Specifically, for the 80 + age group a major contribution to social dimensions of MWB is given by positive feelings in relation to others,
rather than on social behavior (i.e. meet others, give/receive support). This is coherent with
the fact that, as noted by Keyes (1998), the importance of each aspect of social wellbeing
may vary with age in diverse ways, i.e.: “some aspects of social well-being decrease linearly; others increase linearly; still others increase, but at a decelerating rate”.
However, we note that the reliability of the social dimensions was low, as indicated
by the Cronbach’s alpha values for both the five- and six-factor solutions for the oldest
old. A possible explanation is that the available items did not allow for a valid or reliable enough estimate of such dimensions, because both items relating to feelings and items
more quantitative in nature are included. As regards this discussion, Larson (1996) argued
that only items capturing internal responses to the social environment (“feelings, thoughts
and behaviors reflecting satisfaction or lack of satisfaction with the social environment”)
such as those relating to adequate adjustment, functioning and interaction, as judged by the
individual, can be part of an individual’s (mental) health. This view implies that items capturing interpersonal comparisons which are more quantitative in nature, such as questions
around ‘how often/many … (compared with others)’ are not in line with a good measure
of social aspects of wellbeing. Suffice to say that both categories are represented among
items in the social dimensions. Furthermore, although positive relationships with others
are typically seen as part of psychological well-being (Ryff and Singer 2008) they could
also be viewed as part of social well-being (Gallagher et al. 2009). Other aspects of social
well-being are often not included in analyses of the construct of well-being (e.g. Vanhoutte
2014). Mental and social well-being may be seen as closely interrelated but distinct concepts (e.g. Van Lente et al. 2012) and one could question whether items relating to social
well-being should be included in an MWB analysis. With reference to Larson’s (1996) line
of reasoning, Keyes (2002) argued for inclusion of social wellbeing in conceptualization
of mental health (flourishing). Further research is needed to deepen the understanding of
the role and the structure of social engagement and positive and supportive relationships
dimensions in relation to MWB across ages and in the oldest-old population.

4.3 Cross‑Loadings of Individual Items
As regards MWB for the 80 + age group, cross-loadings for individual items emerged in
both the five- and six-factor models. The Cronbach’s alpha values for the meaning and
flow and positive psychological functioning factors indicated that each group of items may
be part of only one specific dimension of MWB. However, despite the global reliability of
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these dimensions, when looking at single items, some had low factor loadings and were
cross-loaded with other dimensions. Restricting the MWB model to five factors for the oldest old age group appeared to force higher cross-loading with positive psychological wellbeing factors for some items which were associated with only one of the evaluative and
emotional aspects of MWB such as the ‘lots of energy’, ‘direction in life’, ‘enjoyed life’,
‘calm and peaceful’ and ‘were happy’ items.
Furthermore, cross loadings were also found in relation to aspects connected to adaptation, emotional regulation and resilience, all of which can be considered to be important drivers of positive MWB (Cosco et al. 2017; Hansen and Slagsvold 2012) along with
factors relating to general disposition and personality (Enkvist et al. 2012). Items such as
‘feel very positive about myself’ and ‘always optimistic about my future’ loaded highest in
terms of the positive psychological functioning dimension, but they also cross-loaded on
evaluative well-being. In the six-factor model, ‘have a sense of direction in life’ had a nonnegligible loading (> 0.2) on three factors: evaluative well-being, positive psychological
functioning and meaning and flow. Cross-loading was also found between psychological
and social dimensions such as ‘make time to do things’, ‘notice and appreciate surroundings’ and ‘feel close to people in local area’.
The ‘provide help and support’ item, which was part of the positive and supportive relationship dimension, had a factor loading of just < .3 on the social engagement dimension.
This indicated that, for the oldest-old age group, providing help and support to others may
be relevant for MWB both in terms of the social network dimension and the social engagement dimension. ‘Providing help and support’ to others was found to be associated with the
feelings of belonging, appreciation and respect, as was the opportunity to engage socially
through voluntary or charitable contributions and learning new things. This finding supports results from previous studies highlighting the importance of helping and supporting
others for well-being (Brown et al. 2013; Dunn et al. 2008) and may relate to the experience of meaningfulness in life among the oldest old. This echoes other findings showing
that both participation in meaningful activities (Bryant et al. 2001) and social connectedness (Forsman et al. 2013; Bowling and Gabriel 2007) are crucial to MWB in later life.
In particular, social activities seem to offer structure and meaning in the everyday lives of
older adults (Forsman et al. 2013; Bowling and Gabriel 2007), therefore increased opportunities for participating in social activities (both formal and informal) may help to sustain
their MWB and prevent loneliness (Forsman et al. 2013). Also noteworthy is a qualitative
study conducted in Norway which reported that regular contact with family and neighbors
was a prerequisite for good well-being in the oldest old (Granerud et al. 2017). This reflects
other findings emphasizing social context, social interaction and participation as key components of MWB (Tomini et al. 2016; Nyqvist et al. 2013).
Some of the cross-loadings were only observed in the oldest old group, e.g. ‘provide
help and support’, while others, e.g. ‘direction in life’ emerged in all groups.
These results support the results of Joshanloo (2016), who found significant cross-loadings between MWB factors.

4.4 Invariance Analysis
Despite the differences described above, the evaluation of formal invariance showed that
dimensions built in the same way are comparable across groups. This has methodological
benefits by indicating that MWB is comparable and differences between average values
on well-being dimensions can be analyzed. These findings parallel those of Burns (2019),
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who used data from 2006 to study age-related differences in the factor structure of multiple
wellbeing indicators. The results may be better understood in light of the very high correlation between corresponding factor scores in the models that did and did not assume
metric invariance. This finding suggests that if metric invariance is assumed, the results
change only very slightly for the social dimensions and even negligibly for the other factors. Therefore, as the differences in the factor composition did not have a relevant effect on
factor scores, our results do not support the need for specific instruments for the oldest old.

4.5 Strengths and Limitations of the Study
The current study presents some strengths and limitations. Although being able to include
multinational data from different European countries was a strength of the current study,
not considering the influence of cross-country and/or cross-cultural differences was a limitation. For instance, the qualitative component of the EMMY study found cross-cultural
differences in terms of the relevance of relationships for MWB. Participants from Spain
and Italy tended to place the focus mainly on interactions with their closest family, whereas
people in Nordic countries gave relevance to both informal relationships and formal social
participation. Furthermore, the value of autonomy was articulated to a greater extent in
the Nordic countries than in Spain and Italy (Lara et al. 2019). Results from the current
study provide a starting point for further analysis, including comparisons of the structure of
MWB between countries or groups of countries in Europe (e.g. western and eastern countries, Nordic, central or Mediterranean countries) and exploration of the role of different
determinants of MWB, such as the welfare system and socio-economic factors which could
inform effective approaches for the promotion of MWB.
To our knowledge, our study is the first to use ESEM models to explore MWB in the
oldest old age group in Europe and using ESEM instead of CFA is a clear methodological strength. The low reliability of the two social dimensions reinforces the use of ESEM
models as it allows for cross-factor loadings to be considered, as items can often be seen to
contribute to different factors. Although secondary loadings are often not analyzed in models of MWB with real data, zero secondary loadings are rare (Joshanloo and Weijers 2019).
The objective of our study was to explore the dimensions of MWB in the European population, without considering socio-demographic characteristics (other than age) or comparing countries. Further studies, possibly including larger populations, might analyze subgroups of the oldest-old population or compare different countries or groups of countries.
Given the cross-sectional nature of our study, another limitation is that we were unable
to evaluate whether differences between age groups were inherent to age or reflected the
different life experiences associated with having been born in and having lived through
different social and historical periods. Future studies using longitudinal data could evaluate
invariance of the dimensions of MWB with respect to time in specific cohorts of the European population. Also, between cohort evaluations could be made, measuring the social
and historical circumstances which may have influenced the European population.
Focusing on resources and including a wide range of items focused on positive MWB in
the oldest old was of further benefit to the study. Increased focus on positive mental health
in later life is important when developing resilience strategies and promoting opportunities
for meaningful ageing (Delle Fave et al. 2018; Cosco et al. 2017; Araújo et al. 2017) and
many of the included items could be relevant in terms of policy development. It is however
important to acknowledge that different conceptualizations and measures of MWB may
produce different findings from those presented here.

13

Is Mental Well‑Being in the Oldest Old Different from That in…

1711

The decision to use the ESS database was made due to its size, representativeness and
comprehensive coverage of well-being dimensions. However, even though the ESS uses
rigorous methods to achieve full coverage of the population and reduce the non-response
rate (Lynn et al. 2007), we recognize that the oldest-old age group may be underrepresented as this age group naturally includes a higher percentage of people whose participation in the survey may have been hampered by physical or cognitive illness. Considering that physical health is recognized as a possible determinant of MWB, this potential
selection bias may have inadvertently resulted in the data from the oldest-old age group
bearing higher similarity to those of the younger age groups. Another limitation may be
that the ESS data only includes individuals outside of formal care institutions, which may
have led to a further selection bias especially in terms of the oldest-old population. Indeed,
the authors recognize that contextual circumstances such as living in a nursing home may
impact subjective well-being (Douma et al. 2017).

5 Conclusion
The increase in life expectancy and current demographic transition emphasizes the relevance of promoting MWB among all age groups, including the oldest old. Using a large
European data base, we were able to empirically analyze the MWB structure, finding support for MWB as a multidimensional construct also in the oldest-old group. This has practical implication, suggesting the relevance to act on different dimensions to improve MWB
for oldest old age, including initiatives that build resilience, allow for life-long learning,
and safeguard social recognition and respect and personal and social engagement.
Our data suggest that it is acceptable to compare MWB dimensions between the oldestold and younger age groups. However, we also found some characteristics that appeared
to be specific to the oldest old age group. For example, in the five-factor model, the social
engagement dimension emerged as a factor in the oldest old age group, but not in the
younger age groups. The five-factor model also suggested that evaluative and emotional
well-being was one dimension in the oldest old age group, which was not found in other
age groups. Despite these differences, our results do not support the need for a tool with a
specific structure for the oldest old because the differences in the factor composition do not
have a relevant effect on factor scores.
Given the limitations mentioned above and the exploratory approach used, our results
cannot be considered as conclusive. Nevertheless, they contribute new insights into the
structure of MWB for the oldest old age group and may provide a springboard for further
research. Because the oldest-old population represents a highly heterogeneous group, differences across subgroups should be considered, accounting for different levels of physical
health, functional impairment and contextual factors.
The current study adopted a positive approach to MWB in line with the ethos of the
EMMY project, and looked for factors that may contribute to enhancing MWB rather
than reducing ill-being. This focus on positive mental health reflects a general trend which
moves away from the linear assumption that mental health is merely the absence of mental illness, adhering to the WHO’s definition of mental health as ‘a state of well-being in
which every individual realizes his or her own potential, can cope with the normal stresses
of life, can work productively and fruitfully, and is able to make a contribution to her or his
community’ (WHO 2004).
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Considering the current and future demographic changes, developing resource-based
approaches that support MWB in the oldest old age group will become even more pertinent. This has particular importance for researchers, health professionals and policy
makers.
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