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Abstract

We investigated the associations of individual’s compassion for others with his/her affective and
cognitive well-being over a long-term follow-up. We used data from the prospective Young Finns
Study (N=1312-1699) between 1997—2012. High compassion was related to higher indicators of
affective well-being: higher positive affect (B=0.221, p<.001), lower negative affect (B=-0.358,
p<.001), and total score of affective well-being (the relationship of positive versus negative affect)
(B=0.345, p<.001). Moreover, high compassion was associated with higher indicators of cognitive
well-being: higher social support (B=0.194, p<.001), life satisfaction (B=0.149, p<.001), subjective
health (B=0.094, p<.001), optimism (B=0.307, p<.001), and total score of cognitive well-being
(B=0.265, p<.001). Longitudinal analyses showed that high compassion predicted higher affective
well-being over a 15-year follow-up (B=0.361, p<.001) and higher social support over a 10-year
follow-up (B=0.230, p<.001). Finally, compassion was more likely to predict well-being (B=[-0.076;

0.090]) than vice versa, even though the predictive relationships were rather modest by magnitude.
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Compassion and well-being

1 Introduction

The lifetime prevalence of mental disorders is approximately 30% (Steel et al., 2014), but that does not
mean that the rest of the population experiences subjective well-being. Indeed, less than 30% of the
population is flourishing in most European countries (Huppert & So, 2013) and only 17% in the US
(Keyes, 2002). Consequently, it has been concluded that well-being refers not only to the absence of
psychiatric symptomatology, but psychological well-being represents a distinct dimension from ill-
being (Ruini et al., 2003; Ryff et al., 2006, 2014). Subsequently, there has been a demand that more
research should be directed to positive psychological factors that might promote well-being (Sin &
Lyubomirsky, 2009; Meyers et al., 2013).

Compassion is regarded as a core factor contributing to well-being in several theoretical
models (see Duarte, 2014). By definition, compassion refers to a concern for other’s suffering and a
desire to alleviate it (Goetz et al., 2010). In the recent years, compassion training has been included in a
variety of psychotherapeutic interventions, such as meditation and mindfulness programs (e.g.
Hofmann et al., 2011; Kirby, 2017) and cognitive behavior therapy (e.g. Gilbert, 2010; Gilbert &
Procter, 2006). At the present, compassion-focused cognitive training and mindfulness-based cognitive
practices can be considered as third wave cognitive behavior therapy approaches (e.g. Hunot et al.,
2013). Evidence suggests that interventions including compassion training effectively promote
subjective well-being (Kirby, 2017; Kirby et al., 2017b). However, since the follow-ups have been
comparatively short-term (at most a few months), it remains to be investigated the effect of compassion
is state-like or whether compassion might have a more stable effect on one’s subjective well-being.
Additionally, in the lack of long follow-ups, the predictive relationships of compassion and well-being

have remained uncertain. This was the aim of the present study.



Compassion and well-being

Psychological well-being is a multidimensional concept that is commonly viewed from
the perspectives of affective and cognitive dimensions (e.g. Diener et al., 2003; Jayawickreme et al.,
2012; Waterman, 2008). Affective well-being refers to how positive feelings one has about the life; that
is, the degree to which one experiences various positive affects (e.g. excitement, contentment, joy)
versus negative affects (e.g. shame, nervousness) over time (Kahneman, 1999; Waterman, 2008). This
affective well-being is often regarded as a golden standard of measuring human well-being (Kashdan,
Biswas-Diener & King, 2008). Instead, cognitive well-being refers to more reflective, evaluative, and
rational views about how one’s life is going, both in relation to one’s intrinsic goals and to the
interpersonal context (Diener et al., 2003; Jayawickreme et al., 2012). Typically, the degree of
cognitive well-being is evaluated by characteristics such as life satisfaction, social connectedness with
others, subjective experiences about physical health, and optimistic expectations of life (e.g. Diener et
al., 2003; Ryff, 1989; Seligman, 2011; Maslow, 1971).

Overall, there is evidence that a range of factors correlate with better well-being, for
example, high level of income, internal migration, aging-related changes, positive daily events, and
favorable neighborhood qualities (Di Tella et al., 2010; Nowok et al., 2013; Sellstrom & Bremberg,
2006; Steverink et al., 2001). Most of these factors, however, are relatively difficult to change without
large-scale societal interventions and, hence, comparatively difficult to utilize when tailoring
interventions to optimize one’s well-being. Instead, there is accumulating evidence that compassion for
others can be effectively cultivated with compassion interventions (Jazaieri et al., 2013; Kirby, 2017;
Kirby et al., 2017b; Mongrain et al., 2011). Still, however, the relationship of compassion with well-
being has remained mostly unexplored.

Cross-sectional studies in non-clinical populations have suggested that some compassion-
related concepts correlate with indicators of well-being. For example, there is evidence that kindness,

altruism, cognitive and affective empathy, and prosociality are linked with higher life satisfaction,
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higher social connectedness, higher positive affect, and higher happiness (e.g. Post, 2005; Seppala et
al., 2013; Thomas et al., 2007; Weinstein & Ryan, 2010). Additionally, it has been shown that high
self-compassion is related to better well-being (Barnard & Curry, 2011), especially to better cognitive
well-being (Zessin et al., 2015). However, the findings about self-compassion cannot be fully
generalized to compassion for others since self-compassion seems not to even correlate with
compassion for others in some studies (e.g. Neff & Pommier, 2013).

Consequently, for compassion as such, the evidence is almost completely lacking.
Overall, previous findings strongly suggest that compassion may likely have a more crucial role for
well-being than other compassion-related concepts such as prosociality or empathy. For example,
compassion is reported to be associated with well-being independently of helping behavior, whereas
such an independent relation was not found between helping behavior and well-being (Steffen &
Masters, 2005). Additionally, contrary to compassion, empathy refers to the capacity to share both
positive and negative affective states of others, so that in many cases empathy eventually results in
emotional distress (Goetz et al., 2010; Singer & Klimecki, 2014). Moreover, prosocial behavior differs
from compassion since prosociality may not necessarily derive from compassionate motives (e.g. fear
of negative evaluations, fear of rejection, desire for acceptance) (Catarino et al., 2014). Furthermore,
there is evidence that excessive levels of empathy, altruistic concern, and altruistic behavior may be
linked with psychiatric symptoms such as depression (e.g. Fujiwara, 2007; O’Connor et al., 2002;
Schieman & Turner, 2001), whereas high compassion is found protect against depression (e.g. Balsamo
et al., 2013; Richter et al., 2000). Additionally, it has been demonstrated that practicing empathic
resonance to human suffering increases negative affect because of increased stress levels, whereas
practicing compassion decreases negative affect and increases positive affect (Klimecki et al., 2013).
Finally, compassion also differs from positive affect since positive affect may not result from

compassionate sources. In most extreme cases, even violent ideas may result in experiencing positive
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affect in some individuals (e.g. Mededovi¢, 2017). Additionally, even though a correlation between
positive affect and compassion has been obtained, positive affect is not a part of compassion. Instead,
by definition compassion includes a concern for other’s suffering (Goetz et al., 2013).

Despite compassion is suggested to have a particularly essential role for well-being,
longitudinal research on this topic has still remained scarce. A few intervention studies have suggested
that practicing compassion, kindness, or altruistic acts predicts higher well-being (Buchanan & Bardi,
2010; Mongrain et al., 2011). The follow-up periods, however, have ranged from only 10 days up to 6
months. Subsequently, two reviews have concluded that the relationship of psychological traits with the
course of well-being should be investigated over substantial periods of time (McNulty & Fincham,
2012; Post, 2005).

In the absence of studies with long-term follow-ups, the direction of the association
between compassion and well-being have remained unclear. That is, evidence is largely lacking about
whether high well-being could increase dispositional compassion for others, or whether experiencing
compassion for others could enhance one’s well-being. On one hand, it has been suggested that certain
level of well-being might be required before an individual is able to feel compassion for others. For
example, it has been found that in circumstances characterized by high levels of stress, dissatisfaction,
and negative affect, individuals are more prone to conduct bullying, direct aggression toward others,
and even to commit violence in interpersonal relationships (e.g. Hauge et al., 2009; Hershcovis et al.,
2007; Lewis & Fremouw, 2001). Moreover, the emergence of a depressive disorder is linked to a
decrease in compassion-related traits (Cusi et al., 2011).

On the other hand, there is evidence also for an opposite temporal direction, i.e. from
higher compassion for others to a higher level of experienced well-being. For example, it has been
found that compassion interventions are related to reductions in perceived stress (Judge et al., 2012;

Lucre & Corten, 2013). Stressful life events such as unemployment, divorce, or accidents, in turn, are
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shown to predict long-lasting reductions in subjective well-being in many cases (Lucas, 2007),
especially in cognitive well-being (Luhmann et al., 2012). Moreover, it has been suggested that
compassion interventions may alter the neural processing of affective stimuli in cortical and subcortical
circuitries, such as amygdala, anterior insula, anterior cingulate, hypothalamus, mesencephalon,
posteromedial cortices (Immordino-Yang et al., 2009; Lutz et al., 2008). Differences in the level of
positive and negative affect, in turn, are known to be essential features of well-being (e.g. Waterman,
2008).

The present study aimed to investigate the association of dispositional compassion with
well-being over a long-term follow-up and several assessment points. Specifically, the first aim was to
investigate the cross-sectional associations of dispositional compassion with a variety of indicators for
affective well-being (i.e. positive affect, negative affect) and cognitive well-being (i.e. life satisfaction,
social support, subjective health, optimism). Thereafter, we aimed to conduct longitudinal analyses
about the relationship between compassion and well-being, using those indicators of well-being that we
had data available on 3 measurement points (i.e. positive affect, negative affect, and social support).
Specifically, the second aim was to investigate whether the predictive pathways are more likely to
proceed from compassion to positive affect, negative affect, and social support, or in the opposite
direction. Finally, the third aim was to investigate whether dispositional compassion has long-term
predictive power on the level of well-being, i.e. we investigated whether compassion predicts the level
of social support over a 10-year follow-up and the composite of positive and negative affect (i.e.

Affective Well-being Index) over a 15-year follow-up.

2 Material and methods

2.1 Participants
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We used data from the prospective Young Finns Study (YFS). Participants were selected from the
population register of the Social Insurance Institution that covers the whole population of Finland. The
original sample included 3596 participants that were selected randomly from six age cohorts (born
between 1962 and 1977). The baseline measurement was in 1980, and the participants have been
followed since then so that the most recent measurement was in 2012 (participants were aged 35-50
years). For this study, dispositional compassion, and positive and negative affect were assessed in
1997, 2001, and 2012; social support in 1997, 2001, and 2007; life satisfaction, subjective health, and
optimism in 2001; childhood socioeconomic factors in 1980; and adulthood socioeconomic factors in
2007. The measurement years are described in Supplementary Table 1. We included in the analyses all
the participants with full data on each study variable in at least one of its measurement years. The final
sample consisted of 1312-1699 participants in the analyses.

The study was carried out in accordance with the Declaration of Helsinki, and the study
design was approved by the ethical committees of Finnish universities with medical schools. The
participants or their parents provided their written informed consent. The design of the YFS is

described in more detail elsewhere (Raitakari et al., 2008).

2.2 Measures

2.2.1 Dispositional compassion

Dispositional compassion was measured in 1997, 2001, and 2012 with the version 9 of the
Temperament and Character Inventory (TCI, Cloninger et al., 1994). Compassion is a subscale of
character dimension Cooperativeness in the TCI. The compassion scale («=.85-.87 in 1997, 2001, and
2012) consists of 10 self-rating (e.g., “It gives me pleasure to see my enemies suffer” [reverse scored],

“It gives me pleasure to help others, even if they have treated me badly” [positively scored], “I like to
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imagine my enemies suffering” [reverse scored] and “I hate to see anyone suffer” [positively scored]).
The correlations between single items and the total score of the scale were high (r=0.501-0.819,
p<.001). We also conducted a confirmatory factor analysis of the Compassion Scale in order to
investigate the structural validity of the scale. All the items (both reversely-scaled items and positively-
scaled items) were found to have significant loadings on the compassion factor (r=0.366-0.844,
p<.001). Moreover, the goodness-of-fit of the 1-factor model was excellent (CFI=0.993;
RMSEA=0.044). The results of the confirmatory factor analysis can be seen with further detail in
Supplementary Figure 1. For each measurement year, we calculated a sum score of compassion for all
the participants who had rated all the items.

Regarding psychometric properties, the test-retest reliability of the scale has been
confirmed previously (e.g. Hansenne et al, 2005). Additionally, the validity of the dispositional
compassion scale has been shown to be adequate. Specifically, high scores of the compassion scale
correlate with higher social warmth toward others, higher altruistic behavior, and higher sociability
(Garcia et al., 2012; Schmidt et al., 2003). Low values of the compassion scale are linked with higher
hostility and aggression toward others (Garcia et al., 2012; Lee et al., 2012) and also higher narcissistic

(De Fruyt et al., 2006) and psychopathic features (Paal et al., 2007).

2.2.2 Affective well-being
Affective well-being (consisting of positive and negative affect) was measured in 1997, 2001, and
2012.

In 1997 and 2001, positive affect was measured with the Mood scale of Revised
Dimensions of Temperament Survey (DOTS-R) (Windle & Lerner, 1986). The scale includes 7 items
(e.g. “Generally I feel happy”) that are rated with a 5-point Likert-scale ranging from 1 (fits me not at

all) to 5 (fits me very well). For each measurement year, we calculated a sum score of the items for all
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the participants who had rated all the items. The internal consistency for the scale was high in 1997 and
2012 (0=.89-.91).

In 1997 and 2001, negative affect was assessed with the Negative Emotionality scale of
the Emotionality, Activity, and Sociability (EAS) Temperament Survey (Buss, 1991). The scale
consists of 12 items measuring anger and fear (e.g. “I have fewer fears than other people my age”
[reverse scored]). The items are answered with a 5-point Likert-scale ranging from 1 (fits me not at all)
to 5 (fits me very well). A sum score of the items was calculated for each measurement year. The
internal consistency of the scale was ¢=.81 in 1997 and 2001. The reliability and construct validity of
the EAS have been confirmed also previously (e.g. Naerde et al., 2004).

In 2012, positive affect and negative affect were assessed with the Positive and Negative
Affect Schedule (PANAS) (Watson & Clark, 1994). The scale includes 10 items measuring the degree
of different positive affects (e.g. excitement, alertness) and negative affects (e.g. shame, nervousness).
Participants are asked to rate how much they feel each affect in general, ranging from 1 (not at all) to 5
(extremely). Previously, the psychometric properties of the PANAS are demonstrated to be excellent
(Mackinnon et al., 1999; Thompson, 2007). In our sample, the internal consistency for the positive
affect scale was o=.83 and for the negative affect scale o=.76.

The Affective Well-being Index referred to the presence of positive affect and negative
affect. The index was calculated by subtracting the standardized score of negative affect from the
standardized score of positive affect, as has been done also in previous studies (e.g. Cloninger & Zohar,
2011; Josefsson et al., 2011). Hence, a higher value of the index referred to higher positive affect and

lower negative affect.

2.2.3 Cognitive well-being

Indicators of cognitive well-being included perceived social support, life satisfaction, subjective health,
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and optimism. We had longitudinal data available on perceived social support, but only one time-point
data available on the other indicators of cognitive well-being.

Perceived social support was assessed in 1997, 2001, and 2007 using the
Multidimensional Scale of Perceived Social Support (MSPSS) (Zimet et al., 1988). The scale measures
perceived social support from friends (4 items), family (4 items), and a significant other (4 items). The
items (e.g. “My friends always help me, when | need help”) are rated on a 5-point Likert-scale. For
each measurement year, we calculated a sum score of the items for all the participants who had rated all
the items. The internal consistency for the scale was high (¢=.93-.95) in 1997-2007. The MSPSS has
been shown to be a valid and reliable measure of perceived social support (Hardan-Khalil & Mayo,
2015; Rajabi & Hashemi-Shabani, 2011).

Life satisfaction was measured in 2001 with the question “How satisfied are you with
your life?”, which was answered with a 5-point Likert-scale (1=very satisfied; 2=rather satisfied,
3=neither satisfied nor unsatisfied; 4=rather satisfied; 5=very unsatisfied). The item was reversed so
that a higher value referred to higher life satisfaction.

Subjective health was evaluated in 2001 with the question “What is your health like
compared to others of your age?”. The item was rated with a 5-point Likert-scale (1=very good,;
2=rather good; 3=average; 4=rather bad; 5=very bad). The item was reversed so that a higher value
referred to a better subjective health.

Optimism was evaluated with in 2001 the Revised Life Orientation Test (LOT-R)
(Scheier et al., 1994). It consists of 10 items (e.g. “During uncertain times, | believe that things will
usually be resolved in the best possible way”) that are answered with a 5-point Likert-scale
(O=completely disagree; 4=completely agree). The items were reversed so that a higher value referred
to higher optimism. We calculated a sum score of optimism for all the participants who had rated all

the items (a=.77). Previously, the psychometric properties of the scale are demonstrated to be excellent
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(Glaesmer et al., 2012; Herzberg et al., 2006).

The Cognitive Well-being Index in 2001 consisted of social support, life satisfaction,
subjective health, and optimism. The index was calculated as the mean of standardized values
(mean=0, SD=1) of life satisfaction, social support, subjective health, and optimism. Regarding the
reliability of the cognitive well-being index, the internal consistency of the index was high (Cronbach’s
0=.819). Additionally, each single construct of cognitive well-being correlated strongly with the total
score of the cognitive well-being index (i.e., optimism: r=0.748; life satisfaction: r=0.744; social

support: r=0.681; subjective health: r=0.635).

2.2.4 Socioeconomic factors

Socioeconomic factors in childhood (measured in 1980) included mother’s educational level, father’s
educational level, and parental occupational status. Socioeconomic factors in adulthood (measured in
2007) included participant’s educational level and occupational status. Educational level was classified
into 3 categories (1=comprehensive school; 2=high school or occupational school; 3=academic level).
Occupational status was categorized as manual, lower grade non-manual, or upper grade non-manual.
This classification has been used also previously (e.g. Pulkki-Raback et al., 2015). Socioeconomic

factors were added as separate variables to all the analyses.

2.3 Statistical analyses

Statistical analyses were conducted with Stata SE version 13.0. Attrition was examined by comparing
the included and excluded participants with regard to study variables using independent samples t-test
and chi-square independence tests. We investigated the cross-sectional associations of compassion with
affective and cognitive well-being using linear regression analyses. We predicted Affective Well-being

Index, Cognitive Well-being Index, and all the single indicators of affective and cognitive well-being

10
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(i.e. positive affect, negative affect, life satisfaction, social support, subjective health, and optimism) by
dispositional compassion. All the analyses were adjusted for age, gender, and socioeconomic factors in
childhood and adulthood.

Secondly, we investigated the temporal relationships of dispositional compassion and
well-being. We used those indicators of well-being that we had longitudinal data available at 3
measurement points (i.e. positive affect, negative affect, and social support). We used cross-lagged
panel design for longitudinal data. Four models were estimated: (1) an autoregressive model with only
stability coefficients (the only predictors of the variables at time point 2 were the same variables at time
point 1, and the only predictors of the variables at time point 3 were the same variables at time point 2)
and covariances between dispositional compassion and well-being indicators within each timepoint; (2)
a model including also cross-lagged predictive paths from dispositional compassion at each time-point
to well-being indicators at the following timepoint; (3) a model including cross-lagged predictive paths
in the opposite direction (i.e. from well-being indicators at each time-point to dispositional compassion
at the following timepoint); (4) a model with the reciprocal cross-lagged predictive paths in both
directions between dispositional compassion and indicators of well-being.

The statistical fit of the models 1-4 was assessed by the values of the Comparative Fit
Index (CFI), the Root-Mean-Square Error of Approximation (RMSEA), and the Bayesian Information
Criterion (BIC). Good values of the CFl are over 0.95 (Hu & Bentler, 1999). The RMSEA value should
be less than .06 (Hu & Bentler, 1999). Additionally, lower values of BIC and chi-square test of
absolute model fit indicate better model-fit (Schreiber et al., 2006).

Thirdly, we investigated whether compassion has long-term predictive power on the level
of well-being over the total follow-up time (over 10 years). We used multilevel models using maximum
likelihood estimation. Again, we used those indicators of well-being that we had longitudinal data

available at 3 measurement points. We estimated separate growth curve models for for social support
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(measured in 1997, 2001, and 2007) and for the Affective Well-being Index (measured in 1997, 2001,
and 2012). Intercept, compassion in 1997, follow-up time in years, follow-up time squared, the age-
interaction of compassion, age, gender, and socioeconomic factors were set as fixed effects. Intercept
and follow-up time in years were treated also as random effects. Follow-up time was 15 years for the
Affective Well-being Index and 10 years for social support.

Before conducting the statistical analyses, we checked that the statistical requirements for
using linear regression analyses, structural equation models, and multilevel models were fulfilled

(normality etc.).

3 Results

Descriptive statistics are shown in Table 1. Attrition analyses showed that women were more likely to
participate than men (40.8% vs. 33.1%, p<.001). Included participants were older than excluded
participants (31.74 vs. 31.27, p<.01). There were no differences in the level of compassion, positive
affect, or social support between included and excluded participants. However, included participants
had slightly lower negative affect (30.77 vs. 31.88, p<.01), a higher Affective Well-being Index (0.09
vs. -0.15, p<.01), higher life satisfaction (4.05 vs. 3.94, p<.01), better subjective health (3.95 vs. 3.82,
p<.01), higher optimism (20.39 vs. 19.51, p<.001), and a higher Cognitive Well-being Index (0.053 vs.
-0.095, p<.001) than excluded participants. Regarding socioeconomic factors, included participants
were more likely to be upper grade non-manual workers (49.1% vs. 40.4%, p<.001) and to have high
educational level (19.7% vs. 13.3%, p<.05) than excluded participants. Moreover, included
participants’ parents were less likely to have low educational level (31.7% vs. 36.5%, p<.05) than
excluded participants’ parents. There was no attrition bias in parents’ occupational status between

included and excluded participants.
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[Table 1 about here]

Table 2 presents the cross-sectional associations of dispositional compassion with affective and
cognitive well-being. Compassion was standardized to mean=0 and SD=1. Hence, B refers to change in
each indicator of well-being per one-unit change (i.e. 1-SD change) in compassion. All the associations
were controlled for age, gender, and socioeconomic factors in childhood and adulthood. The results
revealed that dispositional compassion was related to all indicators of well-being. Specifically, high
dispositional compassion was associated with higher positive affect, lower negative affect, higher life
satisfaction, higher social support, higher subjective health, and higher optimism. Moreover, high
dispositional compassion was related to higher scores of the Affective Well-being Index and the
Cognitive Well-being Index. The results of the linear regression analyses are described with more
detail in Supplementary Tables 2 and 3 (including the coefficients of the control variables).
Additionally, we reran the analysis about compassion and cognitive well-being so that the single-item
measures of the Cognitive Well-being Index (i.e. subjective health and life satisfaction) were excluded
from the index. The association between compassion and cognitive well-being remained significant

(B=0.251, p<0.001).

[Table 2 about here]

Table 3 presents the results of the cross-lagged analyses related to the temporal relationships of
dispositional compassion with positive affect, negative affect, and social support (i.e. indicators of
well-being that we had data available at 3 measurement points). All the models were controlled for age,

gender, and socioeconomic factors in childhood and adulthood. The goodness-of-fit statistics showed
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that model 1 (autoregressive model without cross-lagged predictive paths) had relatively good fit
(RMSEA=.057, CFI=.958, BIC=66546.589). Nevertheless, model 2 (cross-lagged paths from
dispositional compassion to positive affect, negative affect, and social support) had significantly better
fit than model 1 (p<.001). Moreover, model 2 appeared to have better goodness-of-fit indices than
model 3 (cross-lagged paths in the opposite direction, i.e. from positive affect, negative affect, and
social support to dispositional compassion) with regard to all fit indices. Specifically, when compared
to model 3, model 2 had lower values of y? test (212.595 vs. 251.536), RMSEA (0.056 vs. 0.061), and
BIC (66541.666 vs. 66580.607), and also a higher value of CFI (0.966 vs. 0.959). Model 4 (cross-
lagged predictive paths in both directions) did not have better fit than model 2 (p=.107). Taken
together, cross-lagged analyses indicated that model 2 had slightly better fit than the other models.
Hence, there appeared to exist slightly stronger predictive paths from dispositional compassion to

positive affect, negative affect, and social support than in the opposite direction.

[Table 3 about here]

The predictive paths of the model 2 are presented in Figure 1. Figure 1 shows that all the stability
coefficients (paths from the same variable from time point 1 to time point 2 and from time point 2 to
time point 3) were significant (p<.001). Generally, the cross-lagged predictive paths from compassion
to positive affect, negative affect, and social support were comparatively modest by magnitude (5=[-
0.08; 0.09]). Nevertheless, adding them to the model increased the statistical fit significantly.
Compassion in 1997 predicted lower negative affect in 2001 (p<.01) and higher social support in 2001
(p<.001). Moreover, compassion in 2001 predicted higher positive affect in 2012 (p<.01), lower

negative affect in 2012 (p<.01), and higher social support in 2007 (p<.001). The path from compassion
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in 1997 to positive affect in 2001 was not significant. However, it is necessary to consider that in
structural equation models, the statistical goodness-of-fit indices utilize the information of the full data,
I.e. the regression coefficients, covariances, and stability coefficients over all the measurement points
and between all the indicators of well-being and compassion. Hence, the goal of SEMs is to investigate
predictive paths over multiple measurement points and multiple regression paths (not just single

regression coefficients). Thus, there may exist single non-significant paths also in best-fitting model.

[Figure 1 about here]

Finally, we investigated whether compassion has long-term predictive power on the level of social
support and Affective Well-being Index over the total follow-up time (over 10 years) (Table 4). All the
multilevel models were controlled for age, gender, and socioeconomic factors in childhood and
adulthood. The results showed that high dispositional compassion in 1997 predicted a higher Affective
Well-being Index over the 15-year follow-up and higher social support over the 10-year follow-up.
However, the effect of compassion on the Affective Well-being Index and social support became
slightly weaker over the follow-up, as indicated by the negative interaction effect between compassion

and follow-up time in years. The results of the multilevel models are illustrated in Figure 2.

[Table 4 about here]

[Figure 2 about here]

4 Discussion
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The present study was the first to investigate the relationship of compassion with affective and
cognitive well-being over a follow-up of several years and several assessment points. Our results
showed that high dispositional compassion was related to a wide variety of indicators of affective and
cognitive well-being. The effect of compassion on positive affect, negative affect, social support,
optimism, and life satisfaction was comparatively strong by effect size (B=0.15-0.36), indicating also
practical significance of the results. Only the association between compassion and subjective health
was slightly smaller by effect size (B=0.09). We also found that there were slightly stronger predictive
pathways from high compassion to higher positive affect, lower negative affect, and higher social
support than in the opposite direction. Finally, the results demonstrated that high dispositional
compassion has long-term predictive power on the level of well-being. Specifically, high compassion
predicted higher Affective Well-being Index over a 15-year follow-up and higher social support over a
10-year follow-up. All the results were sustained after controlling for age, gender, and socioeconomic
factors in childhood and adulthood.

In line with a previous study (Steffen & Masters, 2005), we found that high compassion
was related to higher social support. Previous evidence indicates that compassionate individuals are
have more affiliative goals in social relationships (Crocker et al., 2009). Additionally, compassion-
related interventions are suggested to enhance the quality of interpersonal relationships (Bao &
Lyubomirsky, 2014) and reduce the feelings of social marginalization (Kirby et al., 2017).
Furthermore, our findings revealed that high dispositional compassion was also related to an array of
other indicators of cognitive well-being, including higher subjective health, higher optimism, and
higher life satisfaction. The link between high compassion and better subjective health is in line with
previous findings. Specifically, it has been found that high compassion is linked to more favorable
health behaviors, such as lower risk for smoking and substance use (Evren et al., 2007; Schiep &

Cieslik, 2011) and may also protect against somatization symptoms (Clarke, 2016; Cloninger &
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Docuku, 2016). Moreover, compassion interventions may alleviate a range of psychiatric symptoms,
such as depression and anxiety (Balsamo et al., 2013; Lucre & Corten, 2013; Richter et al., 2000). High
optimism, in turn, is conceptually close to high compassion since compassion includes by definition the
willingness to alleviate others’ suffering (Goetz et al., 2010) and, hence, a positive expectation about
the outcomes of helping behavior. With regard to the link of compassion with higher satisfaction, it is
widely known that life satisfaction commonly derives from goal attainment (e.g. Ryan & Deci, 2001).
One fundamental goal in human’s life is to live in harmony with important others and avoid social
exclusion (e.g. Sheldon & Elliott, 1999). This goal may likely be promoted by high compassion since it
is related to social warmth (Schmidt et al., 2013) and better social functioning (Goetz et al., 2010).

Our findings demonstrated that the effect of dispositional compassion on higher Affective
Well-being Index was evident over a 15-year follow-up and on higher social support over a 10-year
follow-up in adulthood. Additionally, the effect size of these associations was comparatively high (B=
B=0.23 for social support and B=0.36 for Affective Well-being Index), indicating that the associations
have also practical significance. Hence, compassion may not only predict temporary states of positive
affect but also more stable and longer-lasting well-being. The enduring effect of compassion may be
related to the physiological and neurochemical basis of compassion. For example, there is evidence for
a link between compassion and genetic factors (Jonsson et al., 2003; Petka-Wysiecka et al., 2012),
cardiovascular responses (e.g. heart rate, respiratory sinus arrhythmia) (Kirby et al., 2017a; Stellar et
al., 2016), and certain cytokines (Pace et al., 2009). Further, brain imaging studies have demonstrated
that compassion interventions may alter the neural processing of affective stimuli in subcortical
circuitries, such as amygdala, anterior insula, anterior cingulate, hypothalamus, mesencephalon,
posteromedial cortices (Immordino-Yang et al., 2009; Lutz et al., 2008). In the future, compassion-
related alterations in brain functioning could be investigated more thoroughly, using a wider range of

research designs.
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Previously, it has been suggested that self-related characteristics such as autonomy,
fulfillment of one’s potential, or making the most of one’s talents might promote happiness and well-
being (Jayawickreme et al., 2012; Weinstein & Ryan, 2010). This, in turn, is suggested to provide
resources to form close and supportive relationships, to give one’s contribution to social communities,
and to alleviate others’ suffering (Jayawickreme et al., 2012). Additionally, previous studies have
found that positive affect may increase prosocial behavior in close relationships (Cavanaugh et al.,
2015; Lyubomirsky et al., 2005). Hence, this implies that certain level of well-being might help feel
compassion for others.

Our findings, however, suggested that there might be a slightly stronger temporal
relationship from compassion to well-being (i.e. higher positive affect, lower negative affect, higher
social support) than in the opposite direction. The predictive paths from compassion to well-being were
seemingly comparatively low (B=[-0.08; 0.08]). However, it has been highlighted that the effect sizes
of the path coefficients in structural equation models should not be interpreted in accord with the
universal guidelines (Adachi & Willoughby, 2015). That is, if the study variables are highly stable (i.e.
stability coefficients are high), the coefficients of the predictive paths may be seemingly low, even
though the predictive paths would have practical significance (Adachi & Willoughby, 2015). In this
study, the stability coefficients were high (e.g. for compassion B=0.68-0.70). Hence, despite the
seemingly low path coefficients, the predictive paths between compassion and well-being are likely to
have practical significance. Nevertheless, it is necessary to consider that the predictive relationships
may exist to some extent in both directions since the goodness-of-fit of such a model, which included
paths from well-being to compassion, was also very good. Taken together, what may be concluded
from our findings is that psychological well-being seems not to be a necessary requirement for feeling

compassionate for others. In this way, the findings provide a hopeful and encouraging perspective that
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individuals living in unfavorable psychosocial circumstances may not have inevitable difficulties to be
compassionate for others.

The present study had some methodological limitations that are necessary to be taken into
consideration. Firstly, attrition analyses revealed that there was no attrition bias in the level of
compassion. However, included participants had slightly lower negative affect, higher Affective Well-
being Index, higher life satisfaction, better subjective health, and higher optimism than excluded
participants. Taken together, there appeared to be a bias toward higher well-being in our sample. It has
been common also in previous studies that subjects with better mental health are more likely to
participate in the follow-up measurements (e.g. Graaf et al., 2000; Vincent et al., 2012). Furthermore,
in our study, the differences between included and excluded participants was minor by effect size in
most variables. Hence, the attrition bias may not likely have any practical significance.

Secondly, compassion and affective and cognitive well-being were evaluated with self-
rating questionnaires that may be susceptible for desirable responding. Hence, the results may
potentially have been affected by a common methods bias: that is, some common variance between
study variables may be partly accounted by the common measurement method (Gorrell et al., 2011;
Podsakoff et al., 2003). Subjective experiences of well-being are, however, challenging characteristics
to measure accurately with other methods. Moreover, our multivariate covariance analyses included
several predictive variables that were measured with self-rating scales. This has been found to decrease
the magnitude of common methods bias (Siemsen et al., 2010). Additionally, our cross-lagged analyses
and multilevel models included quadratic slopes and interaction effects, which are more likely deflated
than inflated by the common methods bias (Siemsen et al., 2010). Finally, the time lag between
different measurements was likely to decrease the amount of common methods bias in our study.

Consequently, our results are not likely to be artifacts of the common methods bias.
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Thirdly, the measure of positive and negative affect changed during the follow-up. That
IS, negative affect was measured with the EAS and positive affect with the DOTS-R in 1997 and 2001,
but in 2012 they were assessed with the PANAS. Nevertheless, our results were not affected by the
differences in the scaling of the separate questionnaires, since we used the standardized scores of
positive and negative affect. Additionally, our cross-lagged analyses showed that the stability
coefficients from the year 2001 scores of positive and negative affect to the year 2012 scores were
highly significant. This indicated that the stability of positive and negative affect was high over the 15-
year follow-up despite the change of the measures. Additionally, also previous research has shown a
strong link of the PANAS affectivity with the emotionality scales of the EAS (Anthony et al., 2002)
and also with the mood scale of the DOTS-R (Gumora & Arsenio, 2002). Hence, these measures of
affectivity seem to be relatively strongly connected with each other. Finally, all the scales that we used
in this study have been widely used and validated (e.g. Mackinnon et al., 1999; Naerde et al., 2004;
Thompson, 2007).

Beyond the limitations, our study had also a variety of significant strengths. This study
was the first to investigate the role of dispositional compassion for well-being using a longitudinal
design. Our data included a prospective follow-up period of 15 years and several assessment points of
compassion and well-being. This kind of longitudinal study has been called for in a recent meta-
analysis (Zessin et al., 2015) and also in two reviews on well-being (McNulty & Fincham, 2012; Post,
2005). Moreover, our analyses were conducted in relatively large samples including 1312-1699
participants. In addition, we had a wide range of indicators for well-being (i.e. positive and negative
affect, social support, life satisfaction, subjective health, optimism), which has also been called for
previously (Zessin et al., 2015). Finally, we could control for a variety of potential confounding factors,

such as age, gender, and socioeconomic factors in childhood and adulthood.
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Previously, it has been shown that compassion can be intentionally cultivated by
compassion interventions, including, for example, practicing to imagine the suffering of others and the
changes in their feelings after alleviating this suffering, and exercises to become aware of the
psychosomatic experiences related to compassion (Kirby, 2017; Kirby et al., 2017b; Jazaieri et al.,
2013; Mongrain et al., 2011). It has been stated that the most necessary skills required for participation
in compassion intervention are abilities to concentrate and settle one’s mind (Hofmann et al., 2011;
Jazaieri et al., 2013). Instead, advanced metacognitive abilities or skills for reflecting one’s mental
processes may not necessarily be needed. Moreover, even a few-week-long compassion intervention
may have positive influences on compassion development (Jazaieri et al., 2013). Consequently,
compassion interventions might potentially be a comparatively cost-effective way to enhance well-
being.

With regard to practical implications, current positive psychology interventions are
focused on promoting empathy, prosociality, forgiveness, and purpose in life (Parks & Schueller, 2014;
Schroeder & Graziano, 2015). Our findings, in turn, suggested that increasing compassion for others is
likely to support individual’s well-being in adulthood. Even though there are similarities between
empathy- and compassion-focused interventions, they also differ from each other in several essential
ways. For example, empathy training aims to increase sharing of others’ affective states and
communication of one’s parallel emotions (Davis & Begovic, 2014), whereas compassion training aims
to promote one’s abilities to tolerate others’ suffering and take behavioral steps to alleviate it (Kirby &
Gilbert, 2017). Moreover, empathy training is commonly used to target the challenges of a specific
relationship (e.g. parent-child or romantic partnership) (Davis & Begovic, 2014), whereas compassion
training aims to promote compassionate feelings toward other people in general (Kirby & Gilbert,
2017). Taken together, compassion-focused interventions might provide new tools for positive

psychology interventions.
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Table 1. Means, standard deviations (SD), and frequencies of the study variables.

Mean SD Frequency
Dispositional compassion (in 2001) 36.730  6.432

Affective well-being (in 2001)

Positive affect 28.848  4.967
Negative affect 30.691  7.125
Affective Well-being Index 0.098 1.620
Cognitive well-being (in 2001)
Life satisfaction 4.063 0.758
Social support 50.678  9.246
Subjective health 3.955 0.791
Optimism 20.404  3.750
Cognitive Well-being Index 0.058 0.669

Sociodemographic factors

Gender
Female 748 (56.2)
Male 584 (43.8)
Age (in 2001) 31.691  4.992
Occupational status
Manual 427 (32.1)
Lower grade non-manual 251 (18.8)
Upper grade non-manual 654 (49.1)
Educational level
Comprehensive school 432 (32.4)
High school or occupational school 637 (47.8)
Academic level 263 (19.7)
Parental occupational status
Manual 506 (38.0)
Lower grade non-manual 585 (43.9)
Upper grade non-manual 241 (18.1)
Parental educational level
Comprehensive school 422 (31.7)
High school or occupational school 568 (42.6)
Academic level 342 (25.7)
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Table 2. Results of linear regression analyses on cross-sectional associations of affective and cognitive
well-being with dispositional compassion in 2001. Estimates with 95% confidence intervals (Cl) of

dispositional compassion.

B 95% ClI
Affective well-being
Positive affect 0.221***  0.169; 0.274
Negative affect -0.358*** -0.406; -0.309

The Affective Well-being Index  0.345***  (0.295: 0.396
Cognitive well-being

Life satisfaction 0.149***  0.094; 0.203
Social support 0.194***  (0.142; 0.246
Subjective health 0.094** 0.040; 0.148
Optimism 0.307***  0.256; 0.357

The Cognitive Well-being Index 0.265***  0.213; 0.317
** p<.01 *** p<.001 N=1319
The analyses were adjusted for age, gender, and socioeconomic status
in childhood and adulthood.
Note: Compassion was standardized to mean=0 and SD=1. Hence, B
refers to change in each indicator of well-being per one-unit change
(i.e. 1-SD change) in compassion.
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Table 3. The goodness-of-fit statistics for the cross-lagged models on the predictive relationships of

dispositional compassion with positive affect, negative affect, and social support.

Model comparisons

yvalue df p RMSEA CFI BIC 2 difference test dfi  p
Model 1 262.145 40 <.001 .057 958 66546.589
Model 2 212595 34 <.001 .056 966 66541.666 ¥*(2 vs. 1)=49.550 6 <.001
Model 3 251536 34 <.001 .061 959  66580.607  ¥*(3 vs. 1)=10.609 6 101
Model 4 202.144 28 <.001 .061 967 66575.842 ¥*(4 vs. 1)=60.001 12 <.001
A4vs. 2)=10451 6  .107
A4vs. 3)=49392 6 <001

RMSEA = the Root Mean Square Error of Approximation. CFI = the Comparative Fit Index. BIC = the
Bayesian Information Criterion. N=1699
Model 1: Autoregressive model (no cross-lagged predictive paths).
Model 2: Cross-lagged predictive paths from compassion to positive affect, negative affect and social support.
Model 3: Cross-lagged predictive paths from positive affect, negative affect, and social support to compassion.
Model 4: Cross-lagged predictive paths in both directions.
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Table 4. Results of the multilevel models. Estimates (B) with 95% confidence intervals (Cl) of

dispositional compassion and follow-up time, when predicting the course of the Affective Well-being

Index and social support.

The Affective Well-being Index

Social support

B (95% CI) B (95% CI)
Fixed effects
Intercept -0.179 -0.464; 0.107 0.593***  0.305; 0.880
Compassion in 1997 0.361*** 0.311; 0.410 0.230***  0.180; 0.280
Follow-up time (in years) 0.023* 0.005; 0.041 0.039***  (0.018; 0.060
Follow-up time squared -0.001* -0.002; -0.000 -0.002 -0.003; 0.000
Compassion in 1997* -0.009***  -0.013; -0.005 -0.006* -0.012; -0.001
Follow-up time
Random effects
Variance of intercept 0.760* 0.718; 0.804 0.732* 0.688; 0.780
Variance of follow-up time  0.052* 0.048; 0.058 0.049* 0.040; 0.060
Residual variance 0.562* 0.538; 0.587 0.591* 0.566; 0.617

*** < .001 ** p<.01 * p<.05 N=1312

Note: All the models were adjusted for age, gender and socioeconomic factors in childhood and adulthood.
The total follow-up time was 15 years for the Affective Well-being Index and 10 years for social support.
Compassion was standardized to mean=0 and SD=1. Hence, B refers to change in each indicator of well-being per

one-unit change (i.e. 1-SD change) in compassion.

38



Compassion
1997

Positive affect
1997

Compassion
2001

v .683888 B

Positive affect
2001

-076%*

Compassion and well-being

Compassion
2012

Positive affect
2012

Negative affect | goyess \ ,| Negative affect 392%+% \ \‘ Negative affect
1997 2001 o X 2012
\ \
\ \
0874 090%**
\ \
Social support | sqpees I Social support | 4 Social support
1997 1 2001 S T 2007

Figure 1. Standardized regression paths of the model 2 (i.e. stability coefficients and the cross-lagged
paths from compassion to positive affect, negative affect, and social support at three measurement
points). Note: Control variables and covariances between variables at each timepoint are omitted from

the figure. ***p<.001 **p<.01 N=1699
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Figure 2. Growth trajectories for the standardized scores of (a) the Affective Well-being Index and (b)
social support over the follow-up separately for subjects belonging to low (-1 SD), average, and high

(+1 SD) in compassion in 1997. Predicted means with 95% confidence intervals.
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Supplementary Table 1. The measurement years of the study variables.

1980 1997 2001 2007 2012

Compassion X X X
Affective well-being
Positive affect X X X
Negative affect X X X

Cognitive well-being

Social support X X X
Life satisfaction X
Subjective health X

Socioeconomic factors in childhood X

Socioeconomic factors in adulthood X
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Supplementary Table 2. The fully descripted results of linear regression analyses on cross-sectional associations of dispositional compassion

with affective well-being in 2001. Estimates with 95% confidence intervals (CI) of dispositional compassion.

Positive affect Negative affect Affective Well-being
B 95% ClI B 95% ClI B 95% ClI
Compassion for others 0.221***  0.169; 0.274 -0.358***  -0.406; -0.309 0.345*** 0.295; 0.396
Age -0.013* -0.024; -0.002 0.002 -0.008; 0.013 -0.009  -0.020; 0.001
Gender -0.107 -0.215; 0.000 -0.652***  -0.751; -0.553 -0.009  -0.020; 0.001
Occupational status
Manual - - - - - -
Lower grade non-manual 0.041 -0.128; 0.210 -0.121 -0.276; 0.035 0.096 -0.065; 0.258
Upper grade non-manual 0.169* 0.013; 0.326 -0.235**  -0.379; -0.090 0.241** 0.091; 0.391
Educational level
Comprehensive school - - - - - -
High school or occupational school 0.033 -0.113; 0.180 -0.066 -0.201; 0.069 0.059 -0.081; 0.199
Academic level -0.084 -0.281; 0.113 -0.090 -0.271; 0.091 0.004 -0.185; 0.192
Parental occupational status
Manual - - - - - -
Lower grade non-manual -0.061 -0.195; 0.074 0.020 -0.104; 0.143 -0.048  -0.177;0.081
Upper grade non-manual 0.001 -0.219; 0.221 0.188 -0.015; 0.390 -0.111  -0.322;0.099
Parental educational level
Comprehensive school - - - - - -
High school or occupational school 0.197**  0.056; 0.338 -0.071 -0.201; 0.059 0.160*  0.025; 0.295
Academic level 0.173 -0.035; 0.382 -0.094 -0.286; 0.098 0.159 -0.040; 0.359

*** p<.001 N=1319 Note: The analyses were adjusted for age, gender, and socioeconomic status in childhood and adulthood.
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Supplementary Table 3. The fully descripted results of linear regression analyses on cross-sectional associations of dispositional compassion with cognitive

well-being in 2001. Estimates with 95% confidence intervals (Cl) of dispositional compassion.

Life satisfaction Social support Subjective health Optimism Cognitive Well-being Index
B 95% ClI B 95% ClI B 95% ClI B 95% ClI B 95% ClI

Compassion for others 0.149*** 0.094; 0.203 0.194*** 0.142; 0.246 0.094** 0.040; 0.148 0.307*** 0.256; 0.357  0.265*** (.213; 0.317
Age 0.005 -0.005; 0.017  -0.025*** -0.036; -0.015 -0.014* -0.025;-0.002  0.005 -0.006; 0.015 -0.010 -0.021; 0.001
Gender 0.046 -0.065; 0.156  -0.394*** -0.499; -0.289 0.093  -0.017;0.204  0.108*  0.005;0.210  -0.052 -0.158; 0.053
Occupational status

Manual - - - - - -

Lower grade non-manual -0.121 -0.294;0.052  0.044 -0.141; 0.145 0.123  -0.050;0.297  0.136 -0.025;0.297  0.065 -0.101; 0.230

Upper grade non-manual  0.054 -0.106; 0.215  0.184* 0.031; 0.337 0.209* 0.048; 0.370 0.298*** 0.148;0.448  0.265** 0.112;0.419
Educational level

Comprehensive school - - - - - -

High school or

occupational school 0.041 -0.109;0.191  0.002 -0.141; 0.145 0.041  -0.109;0.191  0.094 -0.046;0.234  0.063 -0.080; 0.206

Academic level 0.044 -0.158;0.246  -0.002 -0.194; 0.191 0.001  -0.200;0.203  0.235*  0.047;0.423  0.099 -0.094; 0.292
Parental occupational status

Manual - - - - - -

Lower grade non-manual 0.010 -0.128;0.147  0.138* 0.007; 0.269 -0.068 -0.205;0.070  0.135*  0.006; 0.263  0.076 -0.055; 0.208

Upper grade non-manual  0.063 -0.162;0.288  0.183 -0.031; 0.397 -0.180 -0.405;0.046  0.195 -0.015;0.404  0.093 -0.122; 0.308
Parental educational level

Comprehensive school - - - - - -

High school or

occupational school 0.056 -0.088;0.201  0.040 -0.097;0.178 0.138  -0.006;0.282  0.074 -0.061;0.208  0.110 -0.028; 0.248

Academic level 0.014 -0.200; 0.228  -0.031 -0.235; 0.172 0.241* 0.027; 0.454 0.074 -0.125;0.273  0.106 -0.098; 0.310

*** p<.001 N=1319 Note: The analyses were adjusted for age, gender, and socioeconomic status in childhood and adulthood.
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Supplementary Figure 1. The results of the confirmatory factor analysis regarding the Compassion
Scale. Note: The error terms of reversely-scaled items were allowed to correlate with each other,
and the error terms of positively-scaled items were allowed to correlate with each other. The

covariances between the error terms were omitted from the figure for clarity.
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RMSEA = the Root Mean Square Error of Approximation.
CFI = the Comparative Fit Index.
BIC = the Bayesian Information Criterion.
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