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Abstract

The network approach poses an alternative focus to understand psychological constructs as emerging from mutual interac-
tions among indicators. Network psychometrics has been applied to psychopathology to unravel the connections between
symptoms, but it can also be applied to the study of well-being. The role of character strengths in mental health is at
the forefront of research attention. Previous findings suggest that heart character strengths are more predictive of mental
health than mind character strengths. Nevertheless, researchers have rarely applied the network approach in this context.
The present study examines, from the network approach, the connections between heart and mind character strengths
and mental health. Building upon the dual-factor model of mental health, positive (i.e., happiness and life satisfaction)
and negative indicators (i.e., depression) were included in the assessment of this construct. A sample of 597 Spanish
undergraduates (M=23.52; SD=5.25; 75.6% females) completed cross-sectional self-report measures. Network analysis
was used to estimate a network composed of two communities: character strengths and mental health. We used centrality
analysis to calculate the importance of each node and bridge centrality to examine the interactions between the communi-
ties. The results indicated that the heart strengths of love, zest, hope, and gratitude reported the highest bridge strength
centrality, suggesting that they played an intermediary role activating and deactivating components of mental health.
Adopting the network approach to explore the connections between character strengths and mental health can help design
focused intervention strategies in psychology.
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Introduction
Mental health and character strengths

Psychology research has traditionally focused on the study
of mental disorders without acknowledging the mecha-
nisms that promote mental health. However, over the last
two decades, psychologists have embraced the perspective
of mental health as including positive indicators beyond the
absence of disease. This is known as the complete state of
mental health or dual-factor model of mental health (Keyes,
2005; World Health Organization [WHO], 2001). Questions
like how to live a better life or how to increase people’s
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quality of life are at the core of applied and academic psy-
chology. The identification of the mechanisms that help
people lead a fulfilling life beyond the absence of disease
has become a central issue for the science of well-being
(Herron & Trent, 2000; van Agteren et al., 2021; WHO,
2001). Hence, practitioners increasingly recognize psy-
chological interventions targeting the positive and negative
indicators of mental health. Positive interventions that focus
on positive emotions, thoughts, and behaviors through easy
daily routines can promote positive indicators (e.g., subjec-
tive well-being) of mental health (Schotanus-Dijkstra et al.,
2015), while therapeutic interventions can handle negative
indicators (e.g., depression) (Fava et al., 2017). But despite
these claims, studies about mental health do not often
include these two differential components (Blasco-Belled et
al., 2021; Wasil et al., 2020).

One of the psychological attributes that stands out
within the framework of well-being refers to the 24 char-
acter strengths, defined as a set of positive traits reflected
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in thoughts, feelings, and behaviors (Peterson & Seligman,
2004). The character strengths exist in degrees and ought
to be measured as individual differences (Park et al., 2004),
and these interpersonal differences in character strengths
can ultimately influence people’s well-being (Dolev-Amit
et al., 2020; Gander et al., 2021; Wagner et al., 2021). With
a large body of literature reporting the predictive role of
mental health (e.g., Leung et al., 2021; Li et al., 2021), the
enactment of character strengths should enable thriving
communities (Park et al., 2004; Peterson, 2006) and be the
backbone of social interventions to ensure sustainable well-
being (Proyer et al., 2013). Hence, the association between
character strengths and mental health has led to considerable
empirical evidence over the last decade (Blasco-Belled et
al., 2018; Gander et al., 2019; Huber et al., 2021; Martinez-
Marti et al., 2016; Martinez-Marti & Ruch, 2014; Proyer
et al., 2013; Ros-Morente et al., 2018; Schutte & Malouff,
2018; Wagner et al., 2020), with intervention studies reveal-
ing significant effects on the promotion of subjective well-
being and a decrease in depression (Dolev-Amit et al., 2020;
Proyer et al., 2013; Schutte & Malouff, 2018; Smith et al.,
2020; Tejada-Gallardo et al., 2020).

Character strengths can be separated into heart and mind
strengths (Peterson, 2006). Heart strengths include strengths
related to emotional expression (zest, gratitude, hope, love,
curiosity, spirituality, humor, appreciation of beauty and
excellence, social intelligence, kindness, forgiveness, team-
work, and leadership), whereas mind strengths include
strengths related to intellectual restraint (love of learning,
creativity, bravery, perspective, perseverance, self-regula-
tion, fairness, modesty, honesty, prudence, and judgment).
According to the available literature, certain heart strengths
(i.e., hope, zest, gratitude, love, and curiosity) help preserve
relationships and are generally more closely related to sub-
jective well-being than mind strengths, which are more indi-
vidualistic (Blasco-Belled et al., 2018; Brdar & Kashdan,
2010; Martinez-Marti & Ruch, 2014; Miljkovi¢ & Rijavec,
2008).

Despite the many studies demonstrating the benefits of
developing character strengths to boost mental health, it is
important to refine the identification of the specific char-
acter strengths that can be the most effective targets in
strengths-based interventions. By identifying those char-
acter strengths with stronger connections with subjective
well-being and depression, it may be possible to guide deci-
sions about which strengths are more relevant to focus on in
psychological interventions. To reach this goal, this study
proposes to examine how character strengths interact with
each other through the lens of the network approach.
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The network approach applied to mental health and
character strengths

The network approach is increasingly used as a way of
analyzing the connections among variables in psychologi-
cal research (Fried et al., 2017). Within this framework,
the interest is on the mutual interactions between variables
(symptoms or indicators) that give rise to psychological
phenomena (depression or subjective well-being) (Epskamp
et al., 2018). Although the network approach has been sub-
stantially employed in clinical (Borsboom, 2017; Fried et
al., 2019), personality (Costantini et al., 2015), or social
psychology (Dalege et al., 2017), its application to well-
being research has been scarce (Blasco-Belled & Alsinet,
2022; Kossakowski et al., 2016).

In network models, the variables are represented as nodes,
which are the components of the system, and the relations
between them are represented as edges, which typically
reflect partial correlations. This means that edges display
the unique associations of each pair of variables after con-
trolling for all other variables in the network (Borsboom,
2017); that is, the association between two nodes cannot be
explained by any other variable within the network. In our
study, an edge connecting a particular character strength
with happiness implies that the connection is not due to the
links with the remaining variables in the network. Positive
edges indicate that an increase in activation of that edge is
related to an increase in activation of the second edge, while
negative edges indicate that an increase in activation of one
edge is related to a decrease in activation of the other edge
(Rodebaugh et al., 2018).

Traditional perspectives in research commonly under-
stood subjective well-being and depression from the com-
mon cause perspective, meaning that a latent variable
explained (and caused) how happy, satisfied, or depressed
people are. From this traditional perspective, for example,
the latent entity of depression causes the symptoms of anhe-
donia or concentration problems. Conversely, the network
approach suggests that psychological phenomena are com-
plex systems caused by the interactions among nodes (e.g.,
depression is caused by the interaction of anhedonia and
concentration problems, among other symptoms). There-
fore, factor and network models essentially differ in the
interpretation about the cause and co-existence of the data
(Bringmann & Eronen, 2018).

In the present study, to comply with the fundamen-
tal premise of the complete state model of mental health
(Keyes, 2005), we conceptualized mental health as a con-
struct emerging from the connections between positive and
negative indicators. It is important to note that this proposed
network model does not fully account for the complete con-
ceptualization of mental health, since other variables that
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would be important to comprehensibly explain the network
of mental health, like additional psychopathology indicators
or environmental factors, are not included; yet, this pro-
posal is an initial step towards the integration of the network
approach into the complete model of mental health.
Compared to latent variable models, network models
have the advantage of providing a clear visualization of the
data and the relationships between variables, facilitating the
generation of hypotheses about the paths that lead one node
to connect with another node. This is an important prop-
erty because network models are not committed to any a
priori theory of a data-generating model, which represents
an option to identify alternative mechanisms that connect
variables (Marsman et al., 2017). Another relevant advan-
tage of network models over latent variable models is that it
is possible, through centrality and bridge centrality indices,
to analyze which indicators are more central or important
in a network. Centrality indices evaluate the importance of
nodes in the network structure, in which (low) high cen-
tral nodes are strongly (un)connected with the other nodes
(McNally, 2016). Bridge centrality informs about how nodes
connect different communities (i.e., groups of theoretically
connected nodes) of the network. In the present study, we
used node expected influence' to measure the number of
connections of each variable — the more connections, the
higher strength in the network (Epskamp & Fried, 2018)
— and bridge expected influence® to measure a node’s sum
connectivity with other communities (Jones et al., 2019;
Peters et al., 2021). Although node and bridge strength are
typically used, node expected influence and bridge expected
influence take into account the value of edges and thus pro-
vide the overall connectivity with positive and negative
values (Robinaugh et al., 2016). In psychopathology, bridge
nodes are symptoms with higher risk of contagion to other
disorders and are the target of therapeutic interventions to
prevent and treat comorbidity (Cramer et al., 2010). In well-
being research, bridge nodes can be conceived as indicators
connecting different components of well-being that increase
the activation of the network. In our example, a hypoth-
esized character strength might bridge the connection of
other character strengths with happiness or depression. To
understand this, network psychometrics consider networks
as composed of communities, wherein each community
involves a theoretically driven set of nodes (Jones et al.,
2019). This means that communities are independent of any

' Despite the existence of other centrality metrics, such as close-

ness and betweenness, in the present study we only employed node
expected influence (similar to node strength) because it informs more
accurately about the relevance of nodes in the network (Isvoranu &
Epskamp, 2021).

2 These also include the estimates of bridge strength, bridge between-
ness, and bridge closeness (Payton et al., 2019).

analytical procedure and researchers create the categories
based on theory. This is why the community “strengths™ are
composed of the 24 character strengths and “mental health”
is composed of life satisfaction, happiness, and depression.

The introduction of the network approach into the study
of well-being provides an alternative framework to under-
stand, explain and predict psychological constructs, and it
seems to be a promising focus in its early stages; Kossa-
kowski et al. (2016) and Blasco-Belled and Alsinet (2022)
reported evidence in this realm. Understanding psycho-
logical constructs as a common cause can be beneficial to
explain relations among behaviors. Supposing that because
someone is a wise person, she/he examines things from
different perspectives, loves learning new things and give
advice to others by seeing the big picture.® According to
this, these behaviors correlate because wisdom is a com-
mon cause of open-mindedness, love of learning, and per-
spective. A different way to understand how someone scores
high on wisdom is to understand that examining things from
new perspectives increases the chances of learning differ-
ent things, which might build novel knowledge that can be
useful to advise others. According to this explanation, these
behaviors mutually reinforce one another.*

This is a novel proposal because the study of latent vari-
ables has been more important than that of the relationship
between variables, which is the focus of network models,
and has resulted in a binary view of either presence or
absence of mental health. The implementation of network
theories in well-being can help explain why discriminant
validity is so challenging in this field, and clarify how com-
peting accounts of well-being in psychology are related.
Hence, network psychometrics can help elucidate from a
different perspective the connections between character
strengths and mental health (Fabian, 2021).

Current study

The goal of this study is to examine the relations between
character strengths and mental health through the lens of
the network approach. More specifically, it aims to identify
which character strengths act as bridge nodes with mental
health. As far as we know, no previous study either sub-
jected character strengths to a network structure or tested
the potential bridge nodes connecting them to other indica-
tors. According to the literature, the heart strengths of hope,
zest, gratitude, curiosity, and love should emerge as bridge

3 Wisdom reflects one of the six virtues of the VIA-IS character

strengths classification, which integrates the character strengths of cre-
ativity, curiosity, open-mindedness, love of learning, and perspective.

4 This example has been adapted from an example provided by van
Bork (2019).
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nodes between the community of character strengths and
the community of mental health.

Methodology
Participants and procedure

The sample consisted of 597 undergraduates (M=23.52;
SD=5.25; 75.6% females) of the University of Lleida who
voluntarily took part in a scientific project aimed at assess-
ing character strengths and mental health. The project was
advertized in the hall and corridors of several faculty build-
ings. As compensation, participants received a report with
their character strengths. Those who accepted to participate
were provided with a Google Forms link that they completed
in the computer room of each faculty. They were informed
of the purpose of the study and the procedure, and they
signed an informed consent to participate. We ensured the
terms of confidentiality and anonymity of all participants.
All the online questions were mandatory and thus missing
responses were not registered. The study was approved by
the institutional review board of the Faculty of Education,
Psychology and Social Work of the University of Lleida.

Instruments

The Values in Action Inventory of Strengths - Short Form
(VIA-IS; Peterson & Seligman 2004; Spanish adaptation of
Azafiedo et al., 2017). This is a 120-item self-report that
assesses 24 character strengths on a 5-point Likert scale
ranging from 1 (very much unlike me) to 5 (very much
like me). Each item presents the description of a character
strength and measures to what extent participants agree to
each statement. We averaged total scores across items to
each strength (subscales), which ranged between 10 and 50.
A sample item for the strength of persistence is “I never quit
a task before it is done.”

Subjective Happiness Scale (Lyubomirsky & Lepper,
1999; Spanish adaptation of Extremera & Fernandez-Ber-
rocal 2014). This 4-item questionnaire measures global
subjective happiness by means of statements about respon-
dents’ self-rating, their comparison to others and brief hap-
piness descriptions on a 7-point Likert scale (the response
rate varies depending on the item). Sample items include
“In general, I consider myself...” (1 =not a very happy per-
son; 7=a very happy person).

Satisfaction with Life Scale (Diener et al., 1985; Spanish
adaptation of Atienza et al., 2003). This 5-item self-report
assesses people’s judgments about their life satisfaction as
a whole on a 7-point Likert scale ranging from 1 (strongly
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disagree) to 7 (strongly agree). A sample item is “In most
ways my life is close to my ideal.”

The Patient Health Questionnaire (PHQ-9: Kroenke et
al., 2001; Spanish adaptation of Diez-Quevedo et al., 2001).
This 9-item scale is a self-report to screen nine symptoms
that make up the diagnostic criteria of major depressive
disorder. Respondents rate in a 4-point categorical scale
(0=not at all; 1 =several days; 2 =more than half the days,
3 =nearly every day) the frequency of depressive symptoms
experienced over the previous week. A sample item is “Over
the last seven days (I have been bothered by) feeling down,
depressed, or hopeless.”

Data analysis

To examine the connections between character strengths
and mental health, we applied network psychometrics using
Rstudio (R Core Team, 2020). Data and code analysis are
available from https://osf.io/fqhvt/?view_only=98cd394c78
6f4505aee220bac64a8c4d.

Network Estimation and Stability. First, two networks
were estimated including (1) the 24 character strengths and
(2) the 24 character strengths plus the indicators of men-
tal health using the EBICglasso from the estimateNetwork
function of bootnet R-package version 1.4.3 (Epskamp et
al., 2018). This estimates networks using graphical LASSO
regularization, a technique that shrinks all connections and
sets small values close to zero to reduce the inclusion of
false positive edges in the model (Epskamp & Fried, 2018).
This allows an estimation of a network in which the relations
between nodes are unique and are not explained by other
variables in the network. Afterwards, the centrality metric of
node expected influence was analyzed (i.e., how strongly a
node is connected to the other nodes of the network, consid-
ering positive and negative edges) using the centralityPlot
function of the qgraph R-package version 1.6.9 (Epskamp et
al., 2012). Higher values reflect a node’s greater importance
to the network based on the sum of edges.

The stability of the networks was tested by means of
non-parametric and case-dropping bootstrapping. This is
a procedure that provides a 95% confidence interval (CI)
that contains the true value of the parameter, known as
bootstrapped CI, in which the model is repeatedly esti-
mated under simulated data to assess the accuracy of the
structure (Efron, 1979). Bootstrapped CI plots (1,000 boot-
straps) were displayed using the bootnet R-package to test
which edge and centrality values could be meaningfully
interpreted. The stability of the centrality measures was
inspected applying case-dropping bootstrapping in the boot-
net R-package to calculate the correlation stability coeffi-
cient (CS-coefficient), which tests the maximum proportion
of cases that can be dropped while the correlation between
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Fig. 1 Network Structure and Expected Influence of Character Strengths and Mental Health.
Note: Positive (negatives) relationships between nodes are represented by green (red) edges. The distance between variables and width of edges

indicate the magnitude of the correlation.

the resulting centrality estimate and the original centrality
estimate is 0.70 or higher with a 95% probability. If the
correlation between the original centrality indices and the
bootstrapped indices does not change, the interpretation of
centralities is plausible (Epskamp et al., 2018). By default,
the CS-coefficient computes a correlation of 0.70 with a
95% CI. CS-coefficients >0.25 (and preferably>0.50) are
recommended to interpret centrality differences (Epskamp
et al., 2018).

Bridge Centrality. Bridge centrality was analyzed to
identify nodes that connect the two communities of the
network. Communities are theoretically driven groups
of highly interconnected nodes. In the present study, two
communities were defined: mental health (composed of
happiness, life satisfaction, and depression) and strengths
(composed of the 24 character strengths). The bridge func-
tion in the networktools R-package version 1.3.0 (Jones et
al., 2019) was used to calculate bridge expected influence,
defined as a node’s total connectivity with other communi-
ties by summing the positive and negative value of every
edge that connects the node of a community with the nodes
of the other community.

Results
Network generation and stability

The descriptive statistics and correlations of the study vari-
ables can be found in the supplementary materials. Figurel

depicts the network of strengths and mental health.’ Edges
between nodes correspond to partial correlations, and the
visualization was generated using multidimensional scal-
ing, implying that nodes with stronger similarities are plot-
ted closer and the distance between nodes is interpretable
(Jones, 2018). Centrality analysis showed the strength cen-
trality (expected influence) measures for all network items.
Zest, social intelligence, gratitude, and judgment emerged
as the most central variables in the network, suggesting that
these variables had the largest influence on the other net-
work’s nodes. The stability of the network (Figure S5) and
the centrality metrics were high since the bootstrapped CI
containing edge values was narrow (Figure S6). The differ-
ence test revealed that most of the expected influence values
were different from each other (Figure S7). The CS-coeffi-
cient was at the tested boundary of 0.75, indicating that at
least 75% of cases could be dropped with an r=.70 and a
95% CI and thus centrality metrics can be interpreted.

Bridge centrality

Bridge centrality analysis showed that zest, hope, gratitude,
and love were the character strengths exhibiting the highest
levels of bridge expected influence (Fig.2). Happiness and
life satisfaction also emerged as bridge nodes from the men-
tal health community. These variables therefore showed the
greatest connectivity between the other character strengths
and the indicators of mental health. These results supported
the study’s expectations, except in the case of curiosity, the

5 The network of character strengths and the centrality estimates can
be found in the supplementary materials (Figures S1—S4).
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Fig. 2 Network Structure and Bridge Expected Influence of Character Strengths and Mental Health.
Note: Positive (negatives) relationships between nodes are represented by blue (red) edges. The distance between variables and width of edges
indicate the magnitude of the correlation. Node colors correspond to the community domain: character strengths (green), mental health (blue), and

bridge nodes (yellow).

only hypothesized variable that did not emerge as a bridge
character strength.

Discussion

The aim of the present study was to examine the connec-
tions between character strengths and mental health from
the network approach. We estimated the network structure
of character strengths and the interactions with subjective
well-being (i.e., happiness and life satisfaction) and depres-
sion, which partly reflects the dual-factor model of mental
health (Keyes, 2005; WHO, 2001). To explore these inter-
actions, we identified the character strengths that connected
the two communities (bridge strengths). The heart strengths
of love, zest, hope, and gratitude played an intermediary
role between the rest of the character strengths and men-
tal health, which is in line with previous research (Blasco-
Belled et al., 2018; Brdar & Kashdan, 2010; Martinez-Marti
& Ruch, 2014; Miljkovi¢ & Rijavec, 2008). The most cen-
tral variables of the network were zest, social intelligence,
gratitude, and judgment, while depression emerged as the
least central variable. Considering that character strengths
have led to a wide array of research, adopting an alternative
focus to investigate the associations with mental health, in
this case the network approach, can offer several advantages.
First, it provides an easy, clear visualization of the data and
the connections between the variables. Second, as positive
and negative components of mental health were included
in this study, network analysis enabled identification of the
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variables that connect both communities and that might be
proposed as potential therapeutic targets (McNally, 2016).

Depression is among the leading debilitating causes
worldwide (Vigo et al., 2016) and is becoming a societal
burden (WHO, 2017). An effective response to this prob-
lem would be to embrace the model of the complete state of
mental health (Keyes, 2005) and include positive and nega-
tive indicators in the measurement and promotion of mental
health. In efforts to mitigate the detrimental consequences
of depression, psychological interventions can focus on the
identification and enhancement of the mechanisms that help
people not only to recover from traumatic experiences, but
also to lead a fulfilling life. One such mechanism is char-
acter strengths (Schutte & Malouff, 2018). The findings of
the present study contribute to describing possible paths of
intervention.

According to network theory, changes in a network struc-
ture should lead to more durable intervention effects (Bors-
boom, 2017), and in particular, changes in bridge nodes
can spur changes in the rest of the network (Jones et al.,
2019). Hence, targeting the strengths of love, zest, hope,
and gratitude seems to be a tenable option, and especially
in people with high subjective well-being because happi-
ness and life satisfaction also appeared as bridge nodes. All
bridge strengths identified in this study pertained to heart
strengths, a set of character strengths that help build har-
monious relationships and tend to be strongly linked to
subjective well-being (Haridas et al., 2017). In agreement
with meta-analytic evidence (Schutte & Malouff, 2018), the
present findings suggest that heart strengths can also serve
to decrease depression. But to provide an explanation of
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the network derived in this study, it must be interpreted as
a complex system. In this sense, the connections between
character strengths and mental health are viewed as a net-
work of two different communities that emerge from a set
of co-existing variables, wherein the activation of bridge
character strengths can stimulate the activation of subjec-
tive well-being (and the rest of the character strengths) and
lead to the diminishment of depression.

Unlike subjective well-being, depression did not emerge
as a bridge node, indicating that this variable did not pro-
pel substantial connections between the other variables.
This suggests that the association of character strengths
with positive components differs from the associations with
negative components of mental health. Notwithstanding,
one should note that the sample was non-clinical and high
levels of depression were therefore unexpected. Adopting
the dual-factor model of mental health is fundamental to
advance our understanding of its mechanism and determi-
nants (van Agteren & lasiello, 2021). Unfortunately, this is
not the standard rule in character strength research (even
less in research examining heart/mind-strength correlates),
as studies typically focus on either well-being or depres-
sion measures without implementing them in conjunction.
This practice can impose a limitation to understanding how
mental health develops because psychological interventions
can differently influence positive and/or negative indicators
(Tasiello et al., 2020; Trompetter et al., 2017). For example,
Jans-Beken et al., (2018) showed that gratitude had complex
and distinct associations with well-being and depression.
Advocating for the incorporation of the two components of
mental health together (instead of only one or the other) in
the realm of character strengths can provide a more com-
plete picture of their role in the promotion of mental health.

Adopting the network approach to embrace the complex-
ity of mental health can better inform about the interactions
that co-occur among character strengths and mental health at
a more fine-grained level and generate alternative treatment
strategies. For instance, it may be possible to target specific
associations among nodes rather than intervening on single
nodes to change the structure of the network (Borsboom
et al., 2021). The network approach does not only provide
researchers with a statistical toolbox to operate psycho-
logical data, it also (and more importantly) entails a novel
framework to understanding psychological constructs (Van
Der Maas et al., 2006). Some researchers argue that network
and factor models are mathematically equivalent (Marsman
et al., 2015; Van Der Maas et al., 2006); however, this does
not mean that the derived implications are also equivalent.
Despite network and factor models having statistical equiv-
alence, the interpretation and theoretical implications that
these models reflect need not be equally plausible (van Bork
et al., 2019). The present findings evidence the feasibility

of approaching character strengths as a network and invites
consideration of an alternative framework to understand its
role in mental health. In fact, an important goal in network
research is to gain insight into the underlying mechanisms
of psychological constructs to accommodate the develop-
ment of user-friendly practices that help widen the scope of
psychological interventions (McNally, 2021).

Positive interventions, and more specifically character
strengths-based interventions, can be beneficial in non-
clinical contexts (Koydemir et al., 2021; Smith et al., 2020;
Tejada-Gallardo et al., 2020), but interesting results can also
be expected from psychopathology contexts. As such, thera-
peutic interventions in depression that focus on strategies
to develop heart strengths might prove fruitful. Previous
studies have highlighted the role of depression and happi-
ness in understanding mental health (Blasco-Belled et al.,
2020). However, positive indicators of mental health are
rarely included as intervention outcomes in psychopathol-
ogy research (Boumparis et al., 2016). Targeting interper-
sonal strengths that promote social relationships may be
an interesting approach in psychopathological treatments.
Although the network approach to psychopathology has
mainly represented the study of mental disorders, recent
research has recommended the application of this frame-
work to the science of well-being (Fabian, 2021) as well as
the development of positive interventions in clinical popu-
lations (Johnson & Wood, 2017). Overall, the conjunction
between network theory and positive interventions in non-
clinical and clinical settings can improve the understand-
ing of the mechanisms through which mental health can be
supported, both in psychiatric populations and lay people.

Conclusion

This study scrutinized the relations between character
strengths and mental health using the network approach.
Although comparing the results between traditional latent
studies and network analysis studies can be challenging due
to variability in demographics and methodological assump-
tions, the findings of this study are in line with those of pre-
vious research from the latent perspective. But a network
view on this data entails different theoretical implications
that can contribute to intervention design. Keeping this in
mind, the present network study adds empirical evidence
to the notion that heart strengths are more related to sub-
jective well-being and depression than mind strengths. The
estimated network indicated that the strengths of love, zest,
hope, and gratitude bridged the communities of character
strengths and mental health. The associations between these
specific strengths and mental health can represent viable
targets in interventions aimed at promoting mental health
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and add exploratory value to the underlying mechanisms of
mental health.

Limitations and Future Avenues

The present study has several limitations. First, the cross-
sectional design does not allow one to infer temporal rela-
tions between the variables. Therefore, caution is required
when interpreting the results. The selection of measures
included in the study can limit the accuracy of the network,
and since the number of items differed among measures, the
results derived from the network analysis can be affected. It
may be worth considering other indicators of mental health
to evaluate the links with character strengths from the net-
work perspective. Future research should also incorporate
causal mechanisms within the external field to add explica-
tive value. Despite the suggestion to focus on nodes with
high centrality as potential predictors of recovery in psy-
chopathology (Elliott et al., 2020; Papini et al., 2020), their
value as therapeutic targets is still ambivalent (Rodebaugh
et al., 2018; Spiller et al., 2020). More research is needed to
examine which character strengths-based interventions and
which specific components are most effective in enhancing
mental health, both in clinical and non-clinical samples.
Adjusting the conditions of participation to the implemen-
tation of positive interventions can serve as an early esti-
mation of its effectiveness on subjective well-being and
depression (Proyer et al., 2015). Given that the present anal-
yses were based on group-level data, it would be advisable
to employ a different analytic approach to model the data of
individual participants so as to detect meaningful targets of
interventions, such as idiographic network analysis (Fisher
etal., 2017).

Funding Open Access funding provided thanks to the CRUE-CSIC
agreement with Springer Nature. No funding was received for con-
ducting this study.

Data availability The data and analysis code associated with this arti-
cle is available from https://osf.io/fghvt/?view only=98cd394c786f45
05aee220bac64a8c4d.

Declarations

Conflict of interest The author has no competing interests to declare
that are relevant to the content of this article.

Ethical approval This study was approved by the Standards Commit-
tee of the Faculty of Education, Psychology and Social Work, Univer-
sity of Lleida and is in accordance with the 1964 Helsinki declaration
and its later amendments or comparable ethical standards.

Consent to participate All participants were informed about the re-
search and gave explicit consent to treat anonymously their data.

@ Springer

Open Access This article is licensed under a Creative Commons
Attribution 4.0 International License, which permits use, sharing,
adaptation, distribution and reproduction in any medium or format,
as long as you give appropriate credit to the original author(s) and the
source, provide a link to the Creative Commons licence, and indicate
if changes were made. The images or other third party material in this
article are included in the article’s Creative Commons licence, unless
indicated otherwise in a credit line to the material. If material is not
included in the article’s Creative Commons licence and your intended
use is not permitted by statutory regulation or exceeds the permitted
use, you will need to obtain permission directly from the copyright
holder. To view a copy of this licence, visit http://creativecommons.
org/licenses/by/4.0/.

References

Atienza, F. L., Balaguer, 1., & Garcia-Merita, M. L. (2003). Satis-
faction with Life Scale: analysis of factorial invariance across
sexes. Personality and Individual Differences, 35(6), 1255-1260.
https://doi.org/10.1016/S0191-8869(02)00332-X

Azafiedo, C. M., Barraca, J., & Fernandez-Abascal, E. G. (2017). The
short form of the VIA Inventory of Strengths. Psicothema, 29(2),
254-260.

Blasco-Belled, A., & Alsinet, C. (2022). The architecture of psycho-
logical well-being: A network analysis study of the Ryff psycho-
logical well-being scale. Scandinavian Journal of Psychology,
63, 199-207. https://doi.org/10.1111/sjop.12795

Blasco-Belled, A., Alsinet, C., Torrelles-Nadal, C., & Ros-Morente,
A. (2018). The study of character strengths and life satisfaction:
A comparison between affective-component and cognitive-com-
ponent traits. Anuario de Psicologia, 48(3), 75-80. https://doi.
org/10.1016/j.anpsic.2018.10.001

Blasco-Belled, A., Rogoza, R., Alsinet, C., & Torrelles-Nadal, C.
(2021). Fear of happiness through the prism of the dual continua
model of mental health. Journal of Clinical Psychology, 77(10),
2245-2261. https://doi.org/10.1002/jclp.23165

Borsboom, D. (2017). A network theory of mental disorders. World
Psychiatry, 16(1), 5-13. https://doi.org/10.1002/wps.20375

Borsboom, D., Deserno, M. K., Rhemtulla, M., Epskamp, S., Fried,
E. I, McNally, R. J., Robinaugh, D. J., Perugini, M., Dalege, J.,
Costantini, G., Isvoranu, A. M., Wysocki, A. C., van Borkulo, C.
D., van Bork, R., & Waldorp, L. J. (2021). Network analysis of
multivariate data in psychological science. Nature Reviews, 1(1),
1-18. https://doi.org/10.1038/s43586-021-00055-w

Boumparis, N., Karyotaki, E., Kleiboer, A., Hofmann, S. G., & Cui-
jpers, P. (2016). The effect of psychotherapeutic interventions on
positive and negative affect in depression: A systematic review
and meta-analysis. Journal of Affective Disorders, 202, 153-162.
https://doi.org/10.1016/J.JAD.2016.05.019

Brdar, 1., & Kashdan, T. B. (2010). Character strengths and well-being
in Croatia: An empirical investigation of structure and correlates.
Journal of Research in Personality, 44(1), 151-154. https://doi.
org/10.1016/j.jrp.2009.12.001

Bringmann, L. F., & Eronen, M. 1. (2018). Don’t blame the model:
Reconsidering the network approach to psychopathology. Psy-
chological Review, 125(4), 606—615. https://doi.org/10.1037/
REV0000108

Costantini, G., Epskamp, S., Borsboom, D., Perugini, M., Méttus, R.,
Waldorp, L. J., & Cramer, A. O. J. (2015). State of the aRt person-
ality research: A tutorial on network analysis of personality data
in R. Journal of Research in Personality, 54, 13-29. https://doi.
org/10.1016/j.jrp.2014.07.003


http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://dx.doi.org/10.1016/S0191-8869(02)00332-X
http://dx.doi.org/10.1111/sjop.12795
http://dx.doi.org/10.1016/j.anpsic.2018.10.001
http://dx.doi.org/10.1016/j.anpsic.2018.10.001
http://dx.doi.org/10.1002/jclp.23165
http://dx.doi.org/10.1002/wps.20375
http://dx.doi.org/10.1038/s43586-021-00055-w
http://dx.doi.org/10.1016/J.JAD.2016.05.019
http://dx.doi.org/10.1016/j.jrp.2009.12.001
http://dx.doi.org/10.1016/j.jrp.2009.12.001
http://dx.doi.org/10.1037/REV0000108
http://dx.doi.org/10.1037/REV0000108
http://dx.doi.org/10.1016/j.jrp.2014.07.003
http://dx.doi.org/10.1016/j.jrp.2014.07.003
https://osf.io/fqhvt/?view_only=98cd394c786f4505aee220bac64a8c4d
https://osf.io/fqhvt/?view_only=98cd394c786f4505aee220bac64a8c4d

Current Psychology

Cramer, A. O. J., LJ, W, HL, & D, B. (2010). Comorbidity: a net-
work perspective. The Behavioral and Brain Sciences, 33(2-3),
137-150. https://doi.org/10.1017/S0140525X09991567

Dalege, J., Borsboom, D., Van Harreveld, F., & Van Der Maas, H. L.
J. (2017). Network Analysis on Attitudes: A Brief Tutorial. Social
Psychological and Personality Science, 8(5), 528-537. https://
doi.org/10.1177/1948550617709827

Diener, E., Emmons, R. A., Sem, R. J. L., & Griffin, S. (1985). The
Satisfaction With Life Scale. Journal of Personality Assessment,
49(1), 71-75.

Diez-Quevedo, C., Rangil, T., Sanchez-Planell, L., Kroenke, K., &
Spitzer, R. L. (2001). Validation and utility of the patient health
questionnaire in diagnosing mental disorders in 1003 general
hospital Spanish inpatients. Psychosomatic Medicine, 63(4),
679—686. http://www.ncbi.nlm.nih.gov/pubmed/11485122

Dolev-Amit, T., Rubin, A., & Zilcha-Mano, S. (2020). Is Awareness
of Strengths Intervention Sufficient to Cultivate Wellbeing and
Other Positive Outcomes? Journal of Happiness Studies, 2020
22:2(2), 645-666. https://doi.org/10.1007/S10902-020-00245-5

Efron, B. (1979). Bootstrap methods: another look at the jackknife.
The Annals of Statistics, 7(1), 1-26. https://www.jstor.org/
stable/2958830

Elliott, H., Jones, P. J., & Schmidt, U. (2020). Central Symptoms Pre-
dict Posttreatment Outcomes and Clinical Impairment in Anorexia
Nervosa: A Network Analysis. Clinical Psychological Science,
8(1), 139—154. https://doi.org/10.1177/2167702619865958

Epskamp, S., Borsboom, D., & Fried, E. 1. (2018). Estimating psy-
chological networks and their accuracy: A tutorial paper. Behav-
ior Research Methods, 50(1), 195-212. https://doi.org/10.3758/
$13428-017-0862-1

Epskamp, S., Cramer, A. O. J., Waldorp, L. J., Schmittmann, V. D., &
Borsboom, D. (2012). qgraph: Network visualizations of relation-
ships in psychometric data. Journal of Statistical Sofiware, 48(1),
1-18. https://doi.org/10.18637/jss.v048.104

Epskamp, S., & Fried, E. I. (2018). A Tutorial on Regularized Partial
Correlation Networks. Psychological Methods, 23(4), 617-634.
https://doi.org/10.31234/OSF.1I0/236W8

Extremera, N., & Fernandez-Berrocal, P. (2014). The Subjective Hap-
piness Scale: Translation and Preliminary Psychometric Evalu-
ation of a Spanish Version. Social Indicators Research, 119(1),
473-481. https://doi.org/10.1007/s11205-013-0497-2

Fabian, M. (2021). Improving Interdisciplinary Research in Well-
Being—A Review with Further Comments of Michael Bishop’s
The Good Life: Unifying the Philosophy and Psychology of Well-
Being. Journal of Happiness Studies, 22(6), 2829-2844. https://
doi.org/10.1007/S10902-020-00333-6

Fava, G., Cosci, F., Guidi, J., & Tomba, E. (2017). Well-being ther-
apy in depression: New insights into the role of psychological
well-being in the clinical process. Depression and Anxiety, 34(9),
801-808. https://doi.org/10.1002/DA.22629

Fisher, A. J., Reeves, J. W., Lawyer, G., Medaglia, J. D., & Rubel, J. A.
(2017). Exploring the idiographic dynamics of mood and anxiety
via network analysis. Journal of Abnormal Psychology, 126(8),
1044-1056. https://doi.org/10.1037/ABN0000311

Fried, E. 1., van Borkulo, C. D., Cramer, A. O. J., Boschloo, L.,
Schoevers, R. A., & Borsboom, D. (2017). Mental disorders as
networks of problems: a review of recent insights. Social Psy-
chiatry and Psychiatric Epidemiology, 52(1), 1-10. https://doi.
org/10.1007/s00127-016-1319-z

Fried, E. 1., Von Stockert, S., Haslbeck, J. M. B., Lamers, F., Schoevers,
R. A., & Penninx, B. W. J. H. (2019). Using network analysis to
examine links between individual depressive symptoms, inflam-
matory markers, and covariates. Psychological Medicine, 50(16),
2682-2690. https://doi.org/10.1017/S0033291719002770

Gander, F., Hofmann, J., Proyer, R. T., & Ruch, W. (2019). Character
Strengths — Stability, Change, and Relationships with Well-Being

Changes. Applied Research in Quality of Life, 15(2), 349-367.
https://doi.org/10.1007/S11482-018-9690-4

Gander, F., Wagner, L., Amann, L., & Ruch, W. (2021). What are
character strengths good for? A daily diary study on character
strengths enactment. The Journal of Positive Psychology, 1-11.
https://doi.org/10.1080/17439760.2021.1926532

Haridas, S., Bhullar, N., & Dunstan, D. A. (2017). What’s in character
strengths? Profiling strengths of the heart and mind in a commu-
nity sample. Personality and Individual Differences, 113, 32-37.
https://doi.org/10.1016/J.PAID.2017.03.006

Herron & Trent (2000). Mental health: a secondary concept to mental
illness. Journal of Public Mental Health, 2(2), 29-38. https://doi.
org/10.1108/17465729200000014

Huber, A., Bair, A., Strecker, C., Hoge, T., & Hofer, S. (2021). Do
More of What Makes You Happy? The Applicability of Signa-
ture Character Strengths and Future Physicians’ Well-Being and
Health Over Time. Frontiers in Psychology, 12, 534983. https://
doi.org/10.3389/FPSYG.2021.534983

lasiello, M., Van Agteren, J., & Cochrane, E. M. (2020). Mental Health
and/or Mental Illness: A Scoping Review of the Evidence and
Implications of the Dual-Continua Model of Mental Health. Evi-
dence Base, 1, 1-45. https://doi.org/10.21307/eb-2020-001

Isvoranu, A. M., & Epskamp, S. (2021). Which estimation method
to choose in network psychometrics? Deriving guidelines
for applied researchers. Psychological Methods. https://doi.
org/10.1037/MET0000439

Jans-Beken, L., Lataster, J., Peels, D., Lechner, L., & Jacobs, N.
(2018). Gratitude, Psychopathology and Subjective Well-Being:
Results from a 7.5-Month Prospective General Population Study.
Journal of Happiness Studies, 19(6), 1673—1689. https://doi.
org/10.1007/S10902-017-9893-7/TABLES/4

Johnson, J., & Wood, A. M. (2017). Integrating Positive and Clini-
cal Psychology: Viewing Human Functioning as Continua from
Positive to Negative Can Benefit Clinical Assessment, Inter-
ventions and Understandings of Resilience. Cognitive Ther-
apy and Research, 41(3), 335-349. https://doi.org/10.1007/
$10608-015-9728-y

Jones, P. J. (2018). Networktools: tools for identifying important nodes
in networks. R package (version 1.2.0.). https://doi.org/10.1371/
journal.pone.0155205

Jones, P. J.,, Ma, R., & McNally, R. J. (2019). Bridge Centrality: A
Network Approach to Understanding Comorbidity. Multivariate
Behavioral Researc, 56(2), 353-367. https://doi.org/10.1080/00
273171.2019.1614898

Keyes, C. L. (2005). Mental illness and/or mental health? Investigat-
ing axioms of the complete state model of health. Journal of
Consulting and Clinical Psychology, 73(3), 539—548. https://doi.
org/10.1037/0022-006X.73.3.539

Kossakowski, J. J., Epskamp, S., Kieffer, J. M., van Borkulo, C. D.,
Rhemtulla, M., & Borsboom, D. (2016). The application of a
network approach to Health-Related Quality of Life (HRQoL):
introducing a new method for assessing HRQoL in healthy adults
and cancer patients. Quality of Life Research, 25(4), 781-792.
https://doi.org/10.1007/s11136-015-1127-z

Koydemir, S., S6kmez, A. B., & Schiitz, A. (2021). A Meta-Analysis of
the Effectiveness of Randomized Controlled Positive Psychologi-
cal Interventions on Subjective and Psychological Well-Being.
Applied Research in Quality of Life, 16(3), 1145-1185. https://
doi.org/10.1007/S11482-019-09788-Z/FIGURES/4

Kroenke, K., Spitzer, R. L., & Williams, J. B. W. (2001). The PHQ-
9: validity of a brief depression severity measure. Journal
of General Internal Medicine, 16(9), 606—613. https:/doi.
0rg/10.1046/J.1525-1497.2001.016009606.X

Leung, T., Rawana, E., & Klein, R. (2021). Exploratory analy-
sis of strength domains and association with subjective and

@ Springer


http://dx.doi.org/10.1007/S11482-018-9690-4
http://dx.doi.org/10.1080/17439760.2021.1926532
http://dx.doi.org/10.1016/J.PAID.2017.03.006
http://dx.doi.org/10.1108/17465729200000014
http://dx.doi.org/10.1108/17465729200000014
http://dx.doi.org/10.3389/FPSYG.2021.534983
http://dx.doi.org/10.3389/FPSYG.2021.534983
http://dx.doi.org/10.21307/eb-2020-001
http://dx.doi.org/10.1037/MET0000439
http://dx.doi.org/10.1037/MET0000439
http://dx.doi.org/10.1007/S10902-017-9893-7/TABLES/4
http://dx.doi.org/10.1007/S10902-017-9893-7/TABLES/4
http://dx.doi.org/10.1007/s10608-015-9728-y
http://dx.doi.org/10.1007/s10608-015-9728-y
http://dx.doi.org/10.1371/journal.pone.0155205
http://dx.doi.org/10.1371/journal.pone.0155205
http://dx.doi.org/10.1080/00273171.2019.1614898
http://dx.doi.org/10.1080/00273171.2019.1614898
http://dx.doi.org/10.1037/0022-006X.73.3.539
http://dx.doi.org/10.1037/0022-006X.73.3.539
http://dx.doi.org/10.1007/s11136-015-1127-z
http://dx.doi.org/10.1007/S11482-019-09788-Z/FIGURES/4
http://dx.doi.org/10.1007/S11482-019-09788-Z/FIGURES/4
http://dx.doi.org/10.1046/J.1525-1497.2001.016009606.X
http://dx.doi.org/10.1046/J.1525-1497.2001.016009606.X
http://dx.doi.org/10.1017/S0140525X09991567
http://dx.doi.org/10.1177/1948550617709827
http://dx.doi.org/10.1177/1948550617709827
http://www.ncbi.nlm.nih.gov/pubmed/11485122
http://dx.doi.org/10.1007/S10902-020-00245-5
https://www.jstor.org/stable/2958830
https://www.jstor.org/stable/2958830
http://dx.doi.org/10.1177/2167702619865958
http://dx.doi.org/10.3758/s13428-017-0862-1
http://dx.doi.org/10.3758/s13428-017-0862-1
http://dx.doi.org/10.18637/jss.v048.i04
http://dx.doi.org/10.31234/OSF.IO/236W8
http://dx.doi.org/10.1007/s11205-013-0497-2
http://dx.doi.org/10.1007/S10902-020-00333-6
http://dx.doi.org/10.1007/S10902-020-00333-6
http://dx.doi.org/10.1002/DA.22629
http://dx.doi.org/10.1037/ABN0000311
http://dx.doi.org/10.1007/s00127-016-1319-z
http://dx.doi.org/10.1007/s00127-016-1319-z
http://dx.doi.org/10.1017/S0033291719002770

Current Psychology

psychological well-being among Canadian adolescents. Current
Psychology, 1-12. https://doi.org/10.1007/S12144-021-01407-1/
TABLES/5

Li, Y., Li, Y., Duan, W., Guan, Q., & Tao, Y. (2021). Testing the contri-
bution of general factor of character strengths to well-being: An
exploratory bifactor approach. Current Psychology, 1-10. https://
doi.org/10.1007/S12144-020-01223-Z/FIGURES/1

Lyubomirsky, S., & Lepper, H. S. (1999). A measure of subjective
happiness: Preliminary reliability and construct validation. Socia/
Indicators Research, 46(2), 137-155. https://doi.org/10.102
3/A:1006824100041

Marsman, M., Borsboom, D., Kruis, J., Epskamp, S., van Bork, R.,
Waldorp, L. J., Maas, H. L. J. va. der, & Maris, G. (2017). An
Introduction to Network Psychometrics: Relating Ising Network
Models to Item Response Theory Models. Multivariate Behav-
ioral Research, 53(1), 15-35. https://doi.org/10.1080/00273171
.2017.1379379

Marsman, M., Maris, G., Bechger, T., & Glas, C. (2015). Bayesian
inference for low-rank Ising networks. Scientific Reports, 2015
5:1(1), 1-7. https://doi.org/10.1038/srep09050

Martinez-Marti, M. L., Herndndez-Lloreda, M. J., & Avia, M. D.
(2016). Appreciation of Beauty and Excellence: Relationship
with Personality, Prosociality and Well-Being. Journal of Hap-
piness Studies, 17(6), 2613-2634. https://doi.org/10.1007/
$10902-015-9709-6

Martinez-Marti, M. L., & Ruch, W. (2014). Character strengths and
well-being across the life span: Data from a representative sam-
ple of German-speaking adults living in Switzerland. Frontiers
in Psychology,5, 1253. https://doi.org/10.3389/fpsyg.2014.01253

McNally, R. J. (2016). Can network analysis transform psychopathol-
ogy? Behaviour Research and Therapy, 86, 95—104. https://doi.
org/10.1016/j.brat.2016.06.006

McNally, R. J. (2021). Network Analysis of Psychopathol-
ogy: Controversies and Challenges.
Clinical ~ Psychology, 17, 31-53.
ANNUREV-CLINPSY-081219-092850

Miljkovi¢, D., & Rijavec, M. (2008). What makes us happy: strengths
of mind, strengths of heart or self-control? In M. Cindri¢, V.
Domovié¢, & M. Matijevic (Eds.), Collected papers of 2nd scien-
tific research symposium: Pedagogy and the knowledge society
(Vol.1, pp.241-250). Uciteljski fakulte.

Papini, S., Rubin, M., Telch, M. J., Smits, J. A. J., & Hien, D. A. (2020).
Pretreatment Posttraumatic Stress Disorder Symptom Network
Metrics Predict the Strength of the Association Between Node
Change and Network Change During Treatment. Journal of Trau-
matic Stress, 33(1), 64-71. https://doi.org/10.1002/JTS.22379

Park, N., Peterson, C., & Seligman, M. E. P. (2004). Strengths of char-
acter and well-being. Journal of Social and Clinical Psychology,
23, 603-619. https://doi.org/10.1521/jscp.23.5.603.50748

Peters, J., Bellet, B. W., Jones, P. J., Wu, G. W. Y., Wang, L., & McNally,
R.J. (2021). Posttraumatic stress or posttraumatic growth? Using
network analysis to explore the relationships between coping
styles and trauma outcomes. Journal of Anxiety Disorders, 78,
102359. https://doi.org/10.1016/j.janxdis.2021.102359

Peterson, C. (20006). A primer in positive psychology. Oxford Univer-
sity Press.

Peterson, C., & Seligman, M. E. P. (2004). Character Strengths and
Virtues: A Handbook and Classification. American Psychological
Association.

Proyer, R. T., Ruch, W., & Buschor, C. (2013). Testing Strengths-
Based Interventions: A Preliminary Study on the Effectiveness of
a Program Targeting Curiosity, Gratitude, Hope, Humor, and Zest
for Enhancing Life Satisfaction. Journal of Happiness Studies,
14(1), 275-292. https://doi.org/10.1007/s10902-012-9331-9

Proyer, R. T., Wellenzohn, S., Gander, F., & Ruch, W. (2015). Toward
a better understanding of what makes positive psychology

https://doi.org/10.1146/

@ Springer

Annual  Review of

interventions work: predicting happiness and depression from the
person X intervention fit in a follow-up after 3.5 years. Applied
Psychology: Health and Well-Being, 7(1), 108—128. https://doi.
org/10.1111/APHW.12039

Robinaugh, D., Millner, A., & McNally, R. (2016). Identifying highly
influential nodes in the complicated grief network. Journal of
Abnormal Psychology, 125(6), 747-757. https://doi.org/10.1037/
ABN0000181

Rodebaugh, T. L., Tonge, N. A., Piccirill, M. L., Fried, E., Horenstein,
A., Morrison, A. S., Goldin, P., Gross, J. J., Lim, M. H., Fernan-
dez, K. C., Blanco, C., Schneier, F. R., Bogdan, R., Thompson, R.
J., & Heimberg, R. G. (2018). Does centrality in a cross-sectional
network suggest intervention targets for social anxiety disorder?
Journal of Consulting and Clinical Psychology, 86(10), 831-844.
https://doi.org/10.1037/CCP0000336

Ros-Morente, A., Mora, C. A., Nadal, C. T., Blasco-Belled, A., &
Berenguer, N. J. (2018). An examination of the relationship
between emotional intelligence, positive affect and character
strengths and virtues. Anales de Psicologia, 34(1), 63—67. https://
doi.org/10.6018/analesps.34.1.262891

RStudio: Integrated Development for R. RStudio Team, & RStudio
(2020). PBC. http://www.rstudio.com/

Schotanus-Dijkstra, M., Drossaert, C. H., Pieterse, M. E., Walburg,
J. A., & Bohlmeijer, E. T. (2015). Efficacy of a multicomponent
positive psychology self-help intervention: Study protocol of a
randomized controlled trial. JMIR Research Protocols, 4(3),
1-16. https://doi.org/10.2196/resprot.4162

Schutte, N. S., & Malouff, J. M. (2018). The Impact of Signature
Character Strengths Interventions: A Meta-analysis. Journal of
Happiness Studies, 20(4), 1179-1196. https://doi.org/10.1007/
S10902-018-9990-2

Smith, B. W., Ford, C. G., Erickson, K., & Guzman, A. (2020). The
Effects of a Character Strength Focused Positive Psychology
Course on Undergraduate Happiness and Well-Being. Jour-
nal of Happiness Studies, 2020 22:1(1), 343-362. https://doi.
org/10.1007/S10902-020-00233-9

Spiller, T. R., Levi, O., Neria, Y., Suarez-Jimenez, B., Bar-Haim, Y.,
& Lazarov, A. (2020). On the validity of the centrality hypoth-
esis in cross-sectional between-subject networks of psychopa-
thology. BMC Medicine, 18(1), 1-14. https://doi.org/10.1186/
$12916-020-01740-5

Tejada-Gallardo, C., Blasco-Belled, A., Torrelles-Nadal, C., & Alsi-
net, C. (2020). Effects of School-based Multicomponent Positive
Psychology Interventions on Well-being and Distress in Adoles-
cents: A Systematic Review and Meta-analysis. Journal of Youth
and Adolescence, 49(10), 1943-1960. https://doi.org/10.1007/
$10964-020-01289-9

Trompetter, H. R., Lamers, S. M. A., Westerhof, G. J., Fledderus, M.,
& Bohlmeijer, E. T. (2017). Both positive mental health and psy-
chopathology should be monitored in psychotherapy: Confirma-
tion for the dual-factor model in acceptance and commitment
therapy. Behaviour Research and Therapy, 91, 58—63. https://doi.
org/10.1016/J.BRAT.2017.01.008

van Agteren, J., & lasiello, M. (2021). Advancing our understanding
of mental wellbeing and mental health: The call to embrace com-
plexity over simplification. https://doi.org/10.1111/AP.12440

van Agteren, J., lasiello, M., Lo, L., Bartholomaeus, J., Kopsatftis,
Z., Carey, M., & Kyrios, M. (2021). A systematic review and
meta-analysis of psychological interventions to improve mental
wellbeing. Nature Human Behaviour, 5(5), 631-652. https://doi.
org/10.1038/s41562-021-01093-w

van Bork, R. (2019). Interpreting psychometric models [Univresity of
Amsterdam]. https://doi.org/10.31237/OSF.I0/X6A7S

van Bork, Riet, Rhemtulla, M., Waldorp, L. J., Kruis, J., Rezvanifar, S.,
& Borsboom, D. (2019). Latent Variable Models and Networks:
Statistical Equivalence and Testability. Multivariate Behavioral


http://dx.doi.org/10.1111/APHW.12039
http://dx.doi.org/10.1111/APHW.12039
http://dx.doi.org/10.1037/ABN0000181
http://dx.doi.org/10.1037/ABN0000181
http://dx.doi.org/10.1037/CCP0000336
http://dx.doi.org/10.6018/analesps.34.1.262891
http://dx.doi.org/10.6018/analesps.34.1.262891
http://www.rstudio.com/
http://dx.doi.org/10.2196/resprot.4162
http://dx.doi.org/10.1007/S10902-018-9990-2
http://dx.doi.org/10.1007/S10902-018-9990-2
http://dx.doi.org/10.1007/S10902-020-00233-9
http://dx.doi.org/10.1007/S10902-020-00233-9
http://dx.doi.org/10.1186/s12916-020-01740-5
http://dx.doi.org/10.1186/s12916-020-01740-5
http://dx.doi.org/10.1007/s10964-020-01289-9
http://dx.doi.org/10.1007/s10964-020-01289-9
http://dx.doi.org/10.1016/J.BRAT.2017.01.008
http://dx.doi.org/10.1016/J.BRAT.2017.01.008
https://doi.org/10.1111/AP.12440
http://dx.doi.org/10.1038/s41562-021-01093-w
http://dx.doi.org/10.1038/s41562-021-01093-w
http://dx.doi.org/10.31237/OSF.IO/X6A7S
http://dx.doi.org/10.1007/S12144-021-01407-1/TABLES/5
http://dx.doi.org/10.1007/S12144-021-01407-1/TABLES/5
http://dx.doi.org/10.1007/S12144-020-01223-Z/FIGURES/1
http://dx.doi.org/10.1007/S12144-020-01223-Z/FIGURES/1
http://dx.doi.org/10.1023/A:1006824100041
http://dx.doi.org/10.1023/A:1006824100041
http://dx.doi.org/10.1080/00273171.2017.1379379
http://dx.doi.org/10.1080/00273171.2017.1379379
http://dx.doi.org/10.1038/srep09050
http://dx.doi.org/10.1007/s10902-015-9709-6
http://dx.doi.org/10.1007/s10902-015-9709-6
http://dx.doi.org/10.3389/fpsyg.2014.01253
http://dx.doi.org/10.1016/j.brat.2016.06.006
http://dx.doi.org/10.1016/j.brat.2016.06.006
http://dx.doi.org/10.1146/ANNUREV-CLINPSY-081219-092850
http://dx.doi.org/10.1146/ANNUREV-CLINPSY-081219-092850
http://dx.doi.org/10.1002/JTS.22379
http://dx.doi.org/10.1521/jscp.23.5.603.50748
http://dx.doi.org/10.1016/j.janxdis.2021.102359
http://dx.doi.org/10.1007/s10902-012-9331-9

Current Psychology

Research, 56(2), 175-198. https://doi.org/10.1080/00273171.20
19.1672515

Van Der Maas, H. L. J.,, Dolan, C. V., Grasman, R. P. P. P., Wicherts, J.
M., Huizenga, H. M., & Raijmakers, M. E. J. (2006). A dynami-
cal model of general intelligence: the positive manifold of intel-
ligence by mutualism. Psychological Review, 113(4), 842—861.
https://doi.org/10.1037/0033-295X.113.4.842

Vigo, D., Thornicroft, G., & Atun, R. (2016). Estimating the true global
burden of mental illness. The Lancet Psychiatry, 3(2), 171-178.
https://doi.org/10.1016/S2215-0366(15)00505-2

Wagner, L., Gander, F., Proyer, R. T., & Ruch, W. (2020). Charac-
ter Strengths and PERMA: Investigating the Relationships of
Character Strengths with a Multidimensional Framework of
Well-Being. Applied Research in Quality of Life, 15(2), 307-328.
https://doi.org/10.1007/S11482-018-9695-Z/TABLES/5

Wagner, L., Pindeus, L., & Ruch, W. (2021). Character Strengths in the
Life Domains of Work, Education, Leisure, and Relationships and
Their Associations With Flourishing. Frontiers in Psychology,
12, 25. https://doi.org/10.3389/FPSYG.2021.597534/BIBTEX

Wasil, A. R., Venturo-Conerly, K. E., Shinde, S., Patel, V., & Jones, P. J.
(2020). Applying network analysis to understand depression and
substance use in Indian adolescents. Journal of Affective Disor-
ders, 265, 278-286. https://doi.org/10.1016/J.JAD.2020.01.025

World Health Organization. (2001). World Health Report 2001:
Mental Health: New Understanding, New Hope. World Health
Organization.

World Health Organization (2017). Depression and Other Common
Mental Disorders Global Health Estimates.

Publisher’s note Springer Nature remains neutral with regard to juris-
dictional claims in published maps and institutional affiliations.

Supplementary Information The online  version  contains
supplementary material available at https://doi.org/10.1007/s12144-
022-03598-7.

@ Springer


http://dx.doi.org/10.1016/J.JAD.2020.01.025
http://dx.doi.org/10.1007/s12144-022-03598-7
http://dx.doi.org/10.1007/s12144-022-03598-7
http://dx.doi.org/10.1080/00273171.2019.1672515
http://dx.doi.org/10.1080/00273171.2019.1672515
http://dx.doi.org/10.1037/0033-295X.113.4.842
http://dx.doi.org/10.1016/S2215-0366(15)00505-2
http://dx.doi.org/10.1007/S11482-018-9695-Z/TABLES/5
http://dx.doi.org/10.3389/FPSYG.2021.597534/BIBTEX

	﻿Character strengths and mental health as complex systems: a network analysis to identify bridge strengths
	﻿Abstract
	﻿Introduction
	﻿Mental health and character strengths
	﻿The network approach applied to mental health and character strengths
	﻿Current study

	﻿Methodology
	﻿Participants and procedure
	﻿Instruments
	﻿Data analysis

	﻿Results
	﻿Network generation and stability
	﻿Bridge centrality

	﻿Discussion
	﻿Conclusion
	﻿Limitations and Future Avenues

	﻿﻿Refere﻿nces


