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Abstract
Using data from the participants of the Jyväskylä Longitudinal Study of Personality and 
Social Development (JYLS) at ages 42 and 50 (N = 326), this study provides empiri-
cal evidence of the relation between income and mental well-being and of the possible 
role of personality traits in modifying this relation. The relationships were analyzed using 
pooled ordinary least squares (OLS; bi- and multivariate settings) and fixed effects esti-
mations (FE; multivariate settings). Positive bivariate associations were found between 
gross monthly income and the sum score of mental well-being and its separate dimensions 
(emotional, psychological, and social well-being and the absence of depression) as well as 
between experienced household finances and the sum score of mental well-being and its 
separate dimensions (except for social well-being). The multivariate OLS analyses detected 
positive relationships between gross monthly income and the absence of depression and 
between experienced household finances and mental well-being, along with one of its 
dimensions, i.e., emotional well-being. Further, the marginal utility of income appeared 
to depend on personality traits (FE): agreeableness and extraversion negatively moderated 
the gross monthly income–emotional well-being relationship, while openness positively 
moderated this relationship. In addition to emotional well-being, extraversion negatively 
moderated the relationship between gross monthly income and general mental well-being, 
and neuroticism negatively moderated the association between gross monthly income and 
social well-being.
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1  Introduction

The relationship between income and well-being has been extensively analyzed over the 
last four decades. Empirical research has focused on numerous developed and developing 
countries over various time periods. For example, Stevenson and Wolfers (2008) found a 
positive correlation between gross domestic product (GDP) and both happiness and life 
satisfaction in developed and developing countries. Regarding different time periods, 
a strong positive short-term relationship has been reported between GDP and happiness 
(Deaton 2008; Stevenson and Wolfers 2008), whereas Easterlin et al. (2010) suggested that 
there was no long-run relationship between GDP growth and life satisfaction.

The existing economics literature has paid limited attention to defining well-being, typi-
cally describing this in terms of happiness or life satisfaction, with these concepts being 
treated synonymously (e.g., Frey 2008; Veenhoven 1991) or as different notions of well-
being (e.g., Deaton 2008; Inglehart et al. 2008). In the psychological literature, happiness 
and life satisfaction constitute components of emotional well-being, also called subjective 
well-being, together with high positive and low negative affectivity (Diener 1984). Psycho-
logical research has also examined psychological well-being, manifested as one’s attempt 
at self-actualization and personal growth (Ryff 1989), and social well-being, indicative of 
one’s resolution in social tasks and encounters (Keyes 1998). Emotional, psychological 
(Ryff 1989), and social well-being (Keyes 1998) are part of Keyes’ (2002, 2005) tripar-
tite model of well-being, which has been empirically corroborated (Gallagher et al. 2009; 
Keyes 2005; Kokko et al. 2013b; Robitschek and Keyes 2009). Further, using the same data 
from the Jyväskylä Longitudinal Study of Personality and Social Development (JYLS) as 
the present study, these well-being indicators have been shown to correlate negatively with 
ill-being, such as depression, in mid-adulthood (Kokko et al. 2013b). Emotional, psycho-
logical, and social well-being, together with the absence of ill-being, capture a latent factor 
of well-being (Kokko et al. 2013b), referred to as mental well-being (Kokko et al. 2015). 
Our aim in the present study was to shed further light on the relationship between income 
and both mental well-being and its various dimensions. Studying the different dimen-
sions of mental well-being is important, because different aspects of well-being differ in 
what influences them and what they influence (Diener et al. 2017). It is further important 
for learning about and understanding the income–mental well-being relationship and for 
designing policies related to, for example, income taxation and welfare benefits.

Based on the JYLS and other empirical research, personality is closely related to well-
being (e.g., Diener et  al. 1999; Steel et  al. 2008; Kokko et  al. 2013a). Personality traits 
are further associated with income (e.g., Mueller and Plug 2006; Viinikainen et al. 2010) 
and with individuals’ economic and financial decision-making (Brown and Taylor 2014). 
Moreover, personality has received increasing attention in research regarding the associa-
tions between income and well-being. Theoretically, as individuals have heterogeneous 
preferences (Sen 1973), particular preference types may extract greater utility from a given 
income increase (Boyce and Wood 2011). Soto and Luhmann (2012) further argue that 
effects of life circumstances on subjective well-being may vary depending on personality 
traits. Therefore, the marginal utility from an income increase on well-being may depend 
on personality traits. Empirically, Boyce and Wood (2011) showed that an increase in 
monthly income induced higher levels of life satisfaction for individuals with higher con-
scientiousness scores than for those with lower scores. Further, Proto and Rustichini (2015) 
as well as Soto and Luhmann (2012) reported that an increase in income was associated 
with higher levels of life satisfaction for individuals with high neuroticism scores than for 
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those with low scores. Nevertheless, the empirical literature lacks evidence on whether 
personality moderates the link—i.e., affects well-being reactions arising from changes in 
income—between income and mental well-being and its dimensions.1 In the analysis, the 
existing economic literature has assumed complete stability of personality traits (Boyce 
and Wood 2011; Soto and Luhmann 2012; Proto and Rustichini 2015) due to convenience 
or unavailability of personality measures. We add to the literature by allowing individual 
variability in the Big Five personality traits.

Our analyses are based on the Finnish age-cohort group drawn from the JYLS (Pulk-
kinen 2017).2 The study aimed to contribute to the literature by exploring: (1) the associa-
tions between income and mental well-being, including its dimensions (emotional, psycho-
logical, and social well-being and the absence of depression; Keyes 2002, 2005; Kokko 
et  al. 2013b) and (2) the possible role of the Big Five personality traits (agreeableness, 
extraversion, conscientiousness, openness to new experiences, and neuroticism; Costa and 
McCrae 1985) in modifying this relation. To answer these questions, we quantified income 
by using measures of individual income (gross monthly income) and the experienced 
financial situation of the household (household finances). We employed a longitudinal 
approach, which allowed us to observe the same individuals and changes in their income, 
mental well-being, and personality traits between the ages of 42 and 50. This approach also 
allowed us to control for unobserved time-invariant characteristics and to increase the effi-
ciency of the estimations.

1.1 � The Concept of Mental Well‑Being and Its Relation to Income

Mental well-being is comprised of emotional, psychological, and social well-being, 
together with the absence of ill-being (Keyes 2005; Kokko et al. 2015). Emotional well-
being describes how and why individuals experience their lives in a positive way (Diener 
1984). Individual income and the household’s financial situation have been positively 
linked to emotional well-being, both theoretically (e.g., Sen 1999) and empirically (e.g., 
Angeles 2011; Boyce and Wood 2011; Brown and Gray 2016; Headey and Wooden 2004). 
The components of emotional well-being usually include happiness, life satisfaction, and 
positive and negative moods (e.g., Diener 1984; Russell and Carroll 1999).

Psychological well-being emphasizes personal growth and living out one’s possibilities 
(Keyes 2006; Ryff 1989; Waterman 1993) and consists of six dimensions: self-acceptance, 
positive relationships with others, environmental mastery, autonomy, purpose in life, and 
personal growth (Ryff 1989). The economics literature has shown that debt, particularly 
unsecured debt, is negatively related to psychological well-being (Brown et  al. 2005). 
Income is further associated with a sense of mastery and control (Lachman and Weaver 
1998), and it is positively related to emotional (Kokko et al. 2013a; Ryff and Keyes 1995) 
and social (Keyes and Waterman 2003; Kokko et al. 2013a) well-being.

Social well-being relates to the surrounding society and describes how an individual 
evaluates his/her relationship with other people, residential area, and community (Keyes 
1998). The components of social well-being are social acceptance, social coherence, 

1  The moderating role of the Big Five personality traits is studied using fixed effects estimation which uti-
lizes within-individual variation. For example, the estimate of income is identified from changes in within-
individual income. In this paper we refer to this within-individual variation with “changes in income”.
2  The JYLS data has been extensively utilized, but the present focus on the combined effects of personality 
and income on mental well-being has not previously been examined.
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social integration, social contribution, and social actualization. Social well-being is further 
related to the relative income hypothesis, which postulates that higher levels of happiness 
require higher levels of income relative to a reference group (Clark et al. 2008). The rel-
evant reference group could consist of a circle of acquaintances, neighbors, or the whole 
world—through globalization (Clark et al. 2008; Deaton 2008). The existing literature has 
substantiated the relative income hypothesis by using both individual (Ferrer-i-Carbonell 
2005) and household income (Brown and Gray 2016; Luttmer 2005).

We measured the absence of ill-being as low depression. According to Zimmerman 
and Katon (2005), high income may reduce financial distress and provide greater levels 
of resources for treating depression. Empirical studies have shown that financial strain is 
associated with symptoms of depression (Zimmerman and Katon 2005), that sudden loss 
of wealth is associated with feelings of depression (McInerney et al. 2013), and that debt is 
positively related to anxiety (Drentea 2000).

1.2 � Description and Time Variability of the Big Five Personality Traits

The Big Five personality traits include agreeableness, extraversion, conscientiousness, 
neuroticism, and openness to new experiences  (Costa and McCrae 1989). According to 
Costa and McCrae (1989), a highly agreeable individual is trustful, straightforward, altru-
istic, compliable, modest, and tenderminded. Regarding extraversion, a high score is char-
acterized by warmness, gregariousness, assertiveness, activeness, and excitement seeking. 
Highly conscientious individuals can be characterized as competent, dutiful, achievement 
striven, self-disciplined, and deliberate. Conversely, high neuroticism is related, for exam-
ple, to anxiety, hostility, and vulnerability to stress. Finally, openness to new experiences 
relates to fantasy, aesthetics, feelings, actions, ideas, and values.

Although psychological studies have shown the absolute (mean level) and relative (cor-
relative) stability of personality traits at the population level over time (e.g., Kokko et al. 
2015), there are absolute and relative changes in these traits at the individual level. The 
JYLS (Pulkkinen 2017, pp. 90, 95) showed that the mean of neuroticism decreased and 
that of agreeableness increased until age 42. From age 42 to 50, the means remained on the 
same level. There was, however, individual variation within the mean scores. For instance, 
agreeableness did not increase over time in some individuals or in all sub-groups, although 
it generally increased. The correlations between ages 42 and 50 varied from 0.70 to 0.80 
for all the traits. A stability coefficient of 0.80 indicates that only 64% of the variance 
across the two time points was shared and that the rest was explained by true individual 
variability and measurement error. Since the personality tests measuring the Big Five per-
sonality traits are generally highly reliable, part of the variance was explained by true indi-
vidual variability.

In addition to the present JYLS data, the empirical literature supports the existence of 
both individual- and mean-level changes throughout the life span. Roberts and Mroczek 
(2008) illustrated that individuals have unique patterns of development, which are affected 
by life experiences. In a meta-analysis conducted using longitudinal studies, Roberts et al. 
(2006b) also showed statistically significant mean-level changes in Big Five personality 
traits in middle (40–60) and old (> 60) age. Personality changes can result from environ-
mental changes in social roles or cultural milieu (Helson et al. 2002a; Scollon and Diener 
2006) or from life and work experiences (e.g., Roberts et al. 2003; Roberts et al. 2006a; 
Mroczek and Spiro 2003; Elkins et al. 2017; Anger et al. 2017; Golsteyn and Schildberg-
Hörisch 2017).
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The question of whether personality changes represent temporary fluctuations or meas-
urement error has also been addressed in the empirical literature through the use of the 
Reliable Change Index (Roberts et al. 2001) and growth models (e.g., Helson et al. 2002b; 
Mroczek and Spiro 2003; Small et al. 2003). This literature has established that variabil-
ity across individuals, both in the direction and rate of personality change, can be demon-
strated by the Big Five personality traits (Roberts and Mroczek 2008). Recent literature has 
further implied that economic models ignoring the personality change may be incorrectly 
specified (Boyce et al. 2013). All things considered, we believe that it is reasonable to treat 
personality traits as time-variant and to make statistical inferences based on personality 
changes. In this study, we examined what happens to the marginal utility of income on 
mental well-being and its dimensions when within-individual personality-trait changes are 
taken into account.

2 � Method

2.1 � Data Collection and the Population of the Study

The JYLS began in 1968, since which six data collection phases have been conducted 
(Pulkkinen 2017). The initial sample consisted of 12 randomly selected second-grade 
school classes in the town of Jyväskylä, Finland. These classes comprised 369 eight-year-
old pupils (173 girls and 196 boys), with an initial participation rate of 100%. The partici-
pants were mailed a Life Situation Questionnaire (LSQ), inviting them to participate in a 
semi-structured psychological interview, with self-report inventories and medical examina-
tions using laboratory tests. More information about the data collection can be found in 
Pulkkinen (2017) reference.

2.2 � Present Sample and the Representativeness

We utilized JYLS data collected at ages 42 and 50 (in 2001 and 2009, respectively). By 
ages 42 and 50, six and twelve participants had died, yielding available sample sizes of 363 
and 357, respectively. At age 42, 77% of the available sample returned the LSQ, and 71% 
participated in the interview. At age 50, the LSQ was returned by 76% of the available sam-
ple, and 64% took part in the interview. At ages 42 and 50, 163 participants had no missing 
data regarding any of the studied variables. In the present analysis, we pooled information 
about these participants, yielding a total of 326 observations.

At ages 42 and 50, the participants were representative of the initial sample in terms of 
socioemotional behavior at age eight and school achievement at age 14 (Pulkkinen 2017). 
Furthermore, compared against the statistics provided by Statistics Finland, these partici-
pants represented the Finnish age-cohort group born in 1959 with respect to marital status, 
number of children, and employment. To examine attrition, we compared, at age eight, the 
present sample (N = 163) with those who were excluded due to missing data (N = 206). 
Regarding socioemotional behavior in childhood (Pulkkinen et  al. 2012), the t-tests for 
independent groups revealed no statistically significant differences between the groups in 
terms of behavioral activity (p = 0.61). However, the excluded participants scored higher 
on negative emotionality (p = 0.028) and lower on well-controlled behavior (p = 0.046) 
than those who were included. No between-group differences were observed in school 
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success (p = 0.28) or parental occupational status (p = 0.91). We concluded that the present 
sample represents the initial sample reasonably well.

2.3 � Measures and Variables

In the LSQ, the participants were asked to rate their gross monthly income (including all 
taxable income, pensions, and social benefits, but not capital income) using a pre-refined 
response scale (Pulkkinen and Kokko 2010). At age 42, the scale ranged from 1 to 12 
(FIM4000 or less to over FIM32,000) and at age 50 from 1 to 14 (€1000 or less to over 
€7000). For the statistical analyses, we utilized the averages of the income classes, con-
verted Finnish marks into euros, and adjusted for inflation using the Consumer Price Index 
(Official Statistics of Finland). For the top-coded groups, we utilized the lower bound of 
the income classes. At age 50, the annual income information from the tax authority reg-
isters was available for 158 of our sample of 163. For these 158 participants, the Spear-
man correlation between the self-evaluated gross monthly income and the register-based 
annual income was 0.87, with a pairwise correlation of 0.83 (p < 0.01 in both cases). Such 
high correlations suggest that the participants accurately evaluated their gross monthly 
income. In addition to individual income, we evaluated experienced household finances, 
which implicitly account for factors that may tighten a participant’s financial situation, 
such as liabilities. The participants evaluated their experienced household finances at ages 
42 and 50 based on the following question presented in the LSQ: “How do you consider 
your current personal financial situation or that of the family you have set up?” The scale 
included 1 = extremely tight, 2 = fairly tight, 3 = fairly good, and 4 = extremely good finan-
cial situation.

Emotional well-being was measured at ages 42 and 50 using the sum of the standardized 
scores3 of four subcomponents: happiness, life satisfaction, positive mood, and reversed 
negative mood. Happiness was assessed with the question: “How happy or satisfied have 
you been at the different stages in your life (Perho and Korhonen 1993)?” The response 
scale ranged from -3 to +3 (very unhappy or dissatisfied to very happy or satisfied). At 
age 42, the most recent time point referred to ages 40–42 years, whereas at age 50, the 
participants were asked to estimate their current happiness and satisfaction. General life 
satisfaction was based on seven life domains (for which an average score was calculated): 
housing, financial situation, choice of occupation, present occupational situation, present 
intimate relationship or lack thereof, content of leisure time, and present state of friend-
ships (Kokko et al. 2013b), with the response scale ranging from 1 to 4 (very dissatisfied 
to very satisfied). Positive and negative moods were measured using the Brief Mood Intro-
spection Scale (Feldman 1995; Mayer and Gaschke 1988). Positive mood was calculated 
as an average score of two items (e.g., “My present mood is satisfied”) and negative mood 
as an average score of five items (e.g., “My present mood is frightened”; Kokkonen 2001; 
Kokko et al. 2013b). The response scale ranged from 1 to 4 (does not describe my mood at 
all to describes my mood very well).

Psychological well-being was based on the Scales of Psychological Well-Being (Ryff 
1989) at ages 42 and 50, which consisted of 18 items (e.g., “In general, I feel I am in 

3  The standardization of the scores for general well-being and its dimensions and the personality traits was 
conducted in Stata as follows: for each observation, the mean of the variable was subtracted from the value 
of the observation. This difference was then divided by the standard deviation of the variable.
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charge of the situation in which I live”). Social well-being was measured using the Scales 
of Social Well-Being (Keyes 1998) at the same ages, which consisted of 15 items (e.g., “I 
have something valuable to give the world”). For both psychological and social well-being, 
the response scale ranged from 1 to 4 (strongly disagree to strongly agree). Depression 
was assessed at ages 42 and 50 using the Depression Scale of General Behavior Inven-
tory (Depue 1987), which consisted of 16 items (e.g., “Have you become sad, depressed or 
irritable for several days or more without really understanding why?”). The response scale 
varied from 1 to 4 (never to very often). Average scores were calculated, and Cronbach’s 
alpha reliability was higher than 0.63 for all the above cases (Kokko et al. 2015). Finally, 
we constructed mental well-being at ages 42 and 50 by summing the standardized scores 
for emotional, psychological, and social well-being and reversed depression.

Personality traits were measured at age 33 using the Big Five Personality Inventory 
(Pulver et  al. 1995). This is an authorized adaptation of the NEO Personality Inventory 
(NEO-PI), which contains 180 items (Costa and McCrae 1985), about one-fourth of which 
are substitutes for the original American items (Rantanen et al. 2007). A shortened version 
was formed in order to correspond with the shortened 60-item NEO-Five-Factor Inventory 
(NEO-FFI; Costa and McCrae 1989). In the Finnish NEO-FFI, which was administered to 
the participants at ages 42 and 50 (Pulkkinen 2017), three items served as substitutes for 
the original items. All five subscales—neuroticism (e.g., “I often feel tense and jittery”), 
extraversion (e.g., “I like to have a lot of people around me”), conscientiousness (e.g., “I’m 
pretty good about pacing myself so as to get things done on time”), openness (e.g., “I have 
a lot of intellectual curiosity”), and agreeableness (e.g., “I would rather cooperate with oth-
ers than compete with them”)—were assessed using 12 items, and the mean score of the 
items was calculated for each trait. The response scale ranged from 1 to 5 (strongly disa-
gree to completely agree). Cronbach’s alpha reliability was above 0.75 for each personality 
trait (Kokko et al. 2015).

To alleviate possible omitted variable bias, we controlled factors that could be linked 
to income and mental well-being. Categories of the control variables were included in the 
estimations as dummies (reference categories described in parentheses). The predeter-
mined control variables included gender (0 = male) and the follow-up year 2009 (0 = 2001). 
Other controls were relationship status, state of health, and size of household. The catego-
ries for relationship status were married, lives in cohabitation without marriage, single, 
and divorced or widowed (0 = married). State of health was evaluated based on the fol-
lowing question: “During the past year, how would you describe your health as a whole?” 
The categories used were very good, fairly good, moderate, fairly bad, and very bad health 
(0 = fairly good health). Lastly, we controlled for the size of the household that the partici-
pants reported as part of the LSQ.

In the appendix, we show that our results are robust for an additional set of labor market 
and education controls. Specifically, we added controls for employment situation, stabil-
ity of career line, occupational status, and education. Approximately 90% of workers in 
Finland are trade unions members. Therefore, job loss does not result in a dramatic fall 
in income; instead, income declines gradually with the duration of unemployment. How-
ever, losing a job might contribute to mental well-being, despite income stability, as one’s 
daily work routine and colleagues are lost. Similarly, the stability of the career line and 
occupational status are likely to have separate associations with stress level and mental 
well-being. Therefore, it is important to show the results with these controls. Employ-
ment status was categorized as unemployed, part-time, or full-time employee (0 = full-time 
employee). The stability of the career line was based on information collected about work 
history and was categorized as unstable, changeable, or stable working career (0 = stable 
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working career). Occupational status was based on a question related to one’s latest profes-
sional title and was classified into upper white-collar, lower white-collar, and blue-collar 
occupation (0 = lower white-collar), and education was categorized as course, vocational 
school, vocational college, and university degree (0 = vocational school). Further informa-
tion about the control variables can be found in Pulkkinen and Kokko (2010).

2.4 � Data Analysis

The statistical analyses were conducted using Stata/SE 14, employing pooled ordinary 
least squares (OLS; Eq. 1) and fixed effects (FE; Eqs. 2 and 3) estimations. The baseline 
specifications were:

where an individual’s mental well-being (mweit) was regressed on income (iit), personality 
traits (Pit), and observable covariates (Xit). In models 2 and 3, unobserved time-invariant 
effects (μi) were removed, and model 3 further examined whether personality traits moder-
ated the associations between income and mental well-being, with P

it
∗ log i

it
 capturing the 

interaction of each personality trait with income.
OLS and FE estimations utilize different types of variation: cross-sectional variation and 

within-individual variation, respectively. As we pooled the data, i.e., combined the obser-
vations from ages 42 and 50, there were two observations from each individual therein. 
OLS regression considers each observation separately, regardless of age. Standard errors 
are likely to be correlated over time at the individual level, which we corrected by cluster-
ing the standard errors at the individual level. Conversely, FE examines how the change in 
an individual’s income associates with changes in his/her well-being between ages 42 and 
50, taking the controls into account. The FE estimate gives the average of these individual-
level changes.

3 � Results

3.1 � Data Description

Table 1 presents the descriptive statistics for the key variables at ages 42 and 50. Mental 
well-being and its dimensions—emotional (and its sub-dimensions happiness and posi-
tive mood), psychological, and social well-being—gross monthly income, and agreeable-
ness increased, whereas extraversion, neuroticism, and openness decreased significantly 
(p < 0.05) from age 42 to 50. Descriptive statistics for the control variables are presented 
in the appendix (Table  5). Table  2 presents the correlations in the pooled sample, i.e., 
including observations from ages 42 and 50. The dimensions of mental well-being (emo-
tional, psychological, and social well-being and low depression) were strongly positively 
correlated (ranging from 0.28 to 0.85), as shown in previous JYLS analyses (Kokko et al. 
2015). We found further moderately positive correlations between income and the well-
being measures, with the coefficients ranging from 0.12 to 0.34. The correlations were 
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more consistent between gross monthly income and the well-being measures (0.24–0.34) 
than between household finances and the well-being measures (0.12–0.24). The correlation 
coefficient between gross monthly income and household finances was 0.34, describing a 
moderate correlation.

Table 1   Means and standard deviations of mental well-being and its dimensions, income, and personality 
traits (N = 163); p values from paired t-tests

Mental and emotional well-being are sum variables constructed using standardized scores
S standardized score, R reversed score

Age 42 (2001) Age 50 (2009) p value

Mean SD Mean SD

Well-being
Mental well-being (S) − 0.14 1.00 0.14 0.98 .000
Emotional well-being (S) − 0.09 1.05 0.09 0.94 .047
Happiness 1.75 1.16 2.04 0.69 .002
Life satisfaction 3.13 0.35 3.13 0.36 .998
Positive mood 2.88 0.64 3.00 0.56 .038
Negative mood (R) 3.84 0.26 3.84 0.26 .920
Psychological well-being 3.17 0.34 3.22 0.31 .015
Social well-being 2.85 0.36 2.99 0.39 .000
Depression (R) 3.54 0.35 3.59 0.37 .057
Income
Gross monthly income (thousands) 2.23 1.06 2.84 1.34 .000
Household finances 2.77 0.70 2.87 0.65 .077
Personality traits
Agreeableness 3.65 0.52 3.73 0.44 .005
Conscientiousness 3.70 0.53 3.68 0.50 .484
Extraversion 3.31 0.55 3.23 0.55 .006
Neuroticism 2.34 0.64 2.24 0.59 .005
Openness to new experiences 3.37 0.58 3.27 0.54 .001

Table 2   Correlations between mental well-being, its dimensions, and income variables—pooled sample 
(N = 326)

R reversed score
**p < 0.01, *p < 0.05

1 2 3 4 5 6 7

1. Mental well-being –
2. Emotional well-being 0.78** –
3. Psychological well-being 0.85** 0.60** –
4. Social well-being 0.72** 0.39** 0.54** –
5. Depression (R) 0.70** 0.41** 0.44** 0.28** –
6. Gross monthly income 0.34** 0.24** 0.25** 0.28** 0.30** –
7. Household finances 0.24** 0.24** 0.19** 0.12* 0.19** 0.34** –
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3.2 � Income and Mental Well‑Being

We first investigated the relationship between income and well-being using gross monthly 
income (Table 3, upper part). Three specifications (1, 2, and 3) were separately estimated 
for the standardized scores for mental well-being and its dimensions: emotional, psycho-
logical, and social well-being and reversed depression. The bivariate OLS model (specifi-
cation 1) indicated positive associations between income and all the well-being measures. 
Including the standardized scores for the personality traits and control variables (specifica-
tion 2) and accounting for unobserved heterogeneity (specification 3) yielded a statistically 
significant coefficient for income in one case: reversed depression. 

We replicated the analysis using household finances as an income variable (Table  3, 
lower part). In the OLS models, household finances were positively associated with mental 
well-being and with the dimension of emotional well-being, indicating more robust rela-
tions between income and well-being. The associations between household finances and 
other well-being measures were similar to those of our previous results: in the bivariate 
OLS models, household finances were positively associated with psychological well-being 
and reversed depression.4

The appendix (Table 6) reports on the relationships between income and the well-being 
variables when an additional set of education and labor market controls are included in the 
models. The results are robust for the inclusion of the additional control variables. The only 
difference was that the estimate of gross monthly income was no longer statistically signifi-
cant in the case of reversed depression. The standard errors are similar between Tables 3 
and 6, confirming that our results do not suffer from multicollinearity. All the results were 
further robust for the exclusion of individuals with top-coded income values.5

3.3 � The Moderating Role of Personality Traits in the Associations Between Income 
and Mental Well‑Being

To explore the moderating role of personality traits in the income–mental well-being asso-
ciations, we augmented our FE models with income–personality trait interaction terms 
(Table 4), and thus utilized only the within-individual variation. The income variable inter-
acting with the standardized scores for the personality traits is gross monthly income in 
specification 1, followed by household finances in specification 2. Our analyses indicated, 
first, that extraversion negatively moderated the monthly gross income–mental well-being 
relationship (specification 1), implying that a higher score in extraversion is associated 
with a more negative income–mental well-being relationship. Second, when the dimen-
sions of mental well-being were separately analyzed, agreeableness and extraversion 
negatively moderated the association between gross monthly income and emotional well-
being, while openness positively moderated this association (specification 1). Contrary 
to the negative moderators, the result for openness suggests that the higher the score in 
this personality trait, the more positive the association between gross monthly income and 

4  The bivariate FE model (not reported) indicated a positive association between household finances and 
emotional well-being (point estimate 0.294, standard deviation 0.136).
5  The bivariate OLS associations between income and the well-being measures were positive and statisti-
cally significant, except for social well-being. In the multivariate OLS setting, gross monthly income was 
positively associated with reversed depression, and household finances were positively associated with 
mental well-being and, particularly, one of its dimensions, i.e., emotional well-being.
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emotional well-being. Finally, neuroticism negatively moderated the association between 
gross monthly income and social well-being (specification 1). The inclusion of the labor 
market controls (Appendix, Table 7) yielded coefficients that were more often statistically 
significant and consistent in magnitude when compared with those presented in Table 4. 
The results were further robust for the exclusion of the top-coded income values.6

Figure 1 provides a graphical illustration of the results, using emotional well-being as 
a dependent variable (Table 4, specification 1), as the statistically significant interaction 
effects were mainly found for emotional well-being. Specifically, Fig.  1 graphs average 
emotional well-being for the different values of gross monthly income and the different val-
ues of income and agreeableness, extraversion, or openness, adjusted for the other covari-
ates in our FE model. The predictive margins are presented with 95% confidence intervals 
for the means. Figure 1a shows the slightly positive relationship between gross monthly 
income and emotional well-being. In Fig.  1b, the association between gross monthly 

Fig. 1   Predicted emotional well-being (S) by a gross monthly income, b gross monthly income and agreea-
bleness (S), c gross monthly income and extraversion (S): and d gross monthly income and openness (S). A 
value of − 2 describes a personality trait value of two standard deviation units below the mean, and a value 
of 2 describes two standard deviation units above the mean. S standardized

6  Extraversion negatively moderated the association between gross monthly income and mental well-being. 
Agreeableness and extraversion negatively moderated the relationship between gross monthly income and 
emotional well-being, while openness positively moderated this relationship. Further, extraversion nega-
tively moderated the gross monthly income–psychological well-being association, and neuroticism nega-
tively moderated the gross monthly income–social well-being relationship. Using household finances as an 
independent variable, neuroticism was found to be a negative moderator of reversed depression.
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income and emotional well-being is graphed for individuals with very high and very low 
agreeableness scores: a value of − 2 describes agreeableness at two standard deviation 
units below the mean (marked as a hollow square), while a value of 2 describes agree-
ableness at two standard deviation units above the mean (marked as a circle). Figure 1b 
confirms the negative moderating role of agreeableness: at very high agreeableness scores 
(agreeableness = 2), the association between income and emotional well-being seems to be 
negative, whereas at very low agreeableness scores (agreeableness = − 2), the association 
appears to be positive. While individuals with high agreeableness scores start with higher 
emotional well-being at low income levels, those with low agreeableness surpass them at 
higher income levels. The difference in emotional well-being seems largest at low income 
levels.

Figure  1c clarifies the negative moderating role of extraversion. Compared to the 
income–emotional well-being association shown in Fig.  1a, individuals with very high 
extraversion scores (extraversion = 2) demonstrate a more negative association between 
income and emotional well-being, while those with very low extraversion scores (extraver-
sion = − 2) show a more positive association. Figure 1d turns to openness and its moderat-
ing role in the gross monthly income–emotional well-being association. The figure illus-
trates that individuals with high openness scores (openness = 2) seem to have a positive 
association between income and emotional well-being, whereas for individuals with low 
openness scores (openness = − 2), the association is negative. Unlike for agreeableness and 
extraversion (Fig. 1b, c), the differences in emotional well-being seem to be greatest at high 
income levels in the case of openness. For example, individuals with high and low open-
ness scores have very similar emotional well-being when gross monthly income is low, but 
individuals with high openness scores seem to be better off when gross monthly income is 
high.

4 � Discussion

The existing economics literature has shown a positive short-term relationship between 
GDP or income and the dimensions of emotional well-being (typically happiness or 
life satisfaction; see, e.g., Boyce and Wood 2011; Deaton 2008; Stevenson and Wolfers 
2008). We found income to be positively associated with the well-being measures in the 
bivariate OLS setting (except for the household finances–social well-being association). 
Further, the relationships between gross monthly income and reversed depression and 
between household finances and mental well-being and one of its dimensions (emotional 
well-being) were positive in the multivariate OLS setting. After the inclusion of the labor 
market and education controls, the estimate of income in the case of reversed depression 
was no longer statistically significant. This result suggests that households share assets 
and liabilities, and therefore, the financial situation of the household may be more crucial 
than individual income for mental well-being. A household’s financial situation may be 
further tightly related to emotional well-being, especially because emotional well-being is 
composed of happiness, life satisfaction, and affectivity. One component of life satisfac-
tion is satisfaction with one’s financial situation. Therefore, an individual evaluating his/
her household financial situation as tight might also report dissatisfaction with his/her 
current financial situation. Further, the income variables used were moderately correlated 
(0.34) and describe different kinds of income. Gross monthly income illustrates the tax-
able income, pensions, and social benefits received by an individual, whereas household 
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finances illustrate how an individual experiences his/her personal financial situation or that 
of the family that he/she has set up.

The majority of our income–mental well-being estimates, however, described insignifi-
cant associations between income and the mental well-being measures. This supports the 
existing economics literature, which has illustrated very small effect sizes (Angeles 2011), 
and has shown that, in the long run, the positive relationship between GDP and life satis-
faction vanishes (Easterlin et al. 2010). The limited role of income in mental well-being 
is also supported by the psychological literature, which has illustrated that factors such as 
personality traits are highly important contributors to mental well-being. According to a 
meta-analysis by Steel, Schmidt, and Shultz (2008), personality traits explain 40–60% of 
the variation in the mental well-being indices. Using the present JYLS data, it has been 
shown that the role of the personality traits is smallest for happiness (approximately 20%; 
Korkalainen 2007) and smaller for life satisfaction than for psychological well-being 
(Kokko et al. 2013a). Interestingly, the economics literature has concentrated on happiness 
and life satisfaction.

Another possible explanation for these insignificant relationships is that a higher income 
level might be associated with financial resources being exceeded, such as high debt. 
Tay et al. (2017) showed that debt is linked to subjective well-being through satisfaction. 
This reasoning is further supported by the JYLS data: at low gross monthly income lev-
els (from €1000 to €2200 per month), the household financial situation improved when 
income increased. Between €2200 and €3400 per month, the household financial situ-
ation remained stable, and from €4600 per month onwards, household finances did not 
improve; rather, they weakened (Pulkkinen 2017). It could also be that not only are finan-
cial resources exceeded when income increases, but higher income may relate to larger 
workloads, higher stress levels, or less free time, which could further translate into lower 
well-being.

The personality traits moderated—i.e., affected well-being reactions arising from 
changes in income—the relationship between income and well-being. Extraversion nega-
tively moderated the relationships between gross monthly income and mental well-being. 
In addition to general mental well-being, the dimensions of emotional and social well-
being were moderated by the personality traits. Agreeableness and extraversion negatively 
moderated the gross monthly income–emotional well-being association, while openness 
positively moderated this association. The gross monthly income–social well-being rela-
tionship was moderated by neuroticism.

The negative moderating effect of agreeableness is intuitive, as highly agreeable indi-
viduals can be characterized as compliant and altruistic (Costa and McCrae 1989). These 
individuals reported high scores for questions such as “I would rather cooperate with oth-
ers than compete with them.” Therefore, such individuals may not enjoy high income as 
much as less agreeable individuals. Compared to our results, the existing literature has 
reported insignificant and, in general, smaller coefficients regarding the moderating role of 
agreeableness on the income–life satisfaction association (Boyce and Wood 2011; Soto and 
Luhmann 2012; Proto and Rustichini 2015).

The existing literature on the moderating role of extraversion and neuroticism has mixed 
results. For example, for life satisfaction, Boyce and Wood (2011) reported a positive inter-
action effect between income and extraversion for women, but found no significant effects 
for men. We speculated whether highly extraverted individuals on high incomes were sat-
isfied with their financial situation and, therefore, gained nothing from income changes. 
For neuroticism, Proto and Rustichini (2015) as well as Soto and Luhmann (2012), found 
that higher levels of life satisfaction due to income increases for individuals with high 
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neuroticism scores. However, the results of Boyce and Wood (2011) showed inconsisten-
cies between the different models used. For openness, Boyce and Wood (2011) found a 
negative interaction for women, whereas Soto and Luhmann (2012) reported inconsisten-
cies between the different data sets analyzed. Proto and Rustichini (2015) illustrated that 
openness has no effect on how income affects life satisfaction. Our results suggest the 
opposite moderating effect. However, the well-being variables assessed here differed, as 
the emotional well-being variable used in this study consisted of several variables (i.e., life 
satisfaction, happiness, and affectivity) instead of only life satisfaction.

We studied each personality trait separately. However, human beings comprise a com-
bination of several personality traits that likely operate together (Pulkkinen 2017). A pos-
sible avenue for future research would be to examine the marginal utility of income and the 
moderating role of personality profiles, i.e., homogenous subgroups with distinct Big Five 
personality traits, instead of separate personality traits. For example, Kinnunen et al. (2012; 
see Pulkkinen 2017 for updated titles of the profiles) illustrated the existence and continuity 
of the following personality profiles in the JYLS data: Resilient (high in extraversion and 
conscientiousness, low in neuroticism); Brittle (high in neuroticism, low in extraversion, 
and lower than average in openness, conscientiousness, and agreeableness); Overcontrolled 
(low in extraversion and openness, but differed from the Brittle in higher conscientiousness 
and agreeableness and lower neuroticism); Undercontrolled (high in openness and extra-
version, low in conscientiousness), and Ordinary (mean value in all personality traits).

Our main aim in the present study was to explain mental well-being on the basis of 
income variables and how personality traits moderate the relation between income and 
mental well-being. However, it is also likely that high mental well-being contributes to 
an individual’s work career and, consequently, income level. We would like to emphasize 
that our results do not provide evidence of a causal relation between income and men-
tal well-being, as significant relationships were only found using OLS. Evidence of the 
moderating role of personality traits in the income–mental well-being associations may be 
interpreted as support for causal relations, as the FE estimates describe, at best, average 
causal effects. Further research is needed to confirm our results, as the analyses were based 
on a moderately-sized dataset, and the insignificant results might have been due to a lack 
of statistical power. It would be interesting to further examine the causal relations over a 
longer period. Further, an avenue for future research would be to investigate whether the 
moderating effect of income on mental well-being differs between positive and negative 
income shocks. We believe that personality traits moderate both types of income shocks, 
but an assessment of how the moderating effects differ between these shocks is beyond the 
scope of the present paper.

Finally, the data collection at age 50 was undertaken in 2009, that is, after the 2008 
US financial crisis and at the time of the financial crisis in Europe. In Finland, the crisis 
led to an 8% decrease in GDP, a 20% decrease in exports, and a 17% decrease in private 
investments in 2009. However, the decrease in private consumption was small due to fiscal 
policy actions and low interest rates. Further, unemployment increased only by three per-
centage points between 2008 and 2009 and started to decrease by 2010. Overall, the labor 
markets survived the crisis years well (Freystätter and Mattila 2011). In our data, unem-
ployment decreased, gross monthly income increased, and the household financial situation 
improved between the ages of 42 and 50. Therefore, we believe that even though the pub-
lic sector suffered significantly during the crisis, and even though the accumulated budget 
deficit may affect the private sector for years to come, in 2009, our participants were not 
significantly affected by the crisis.
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5 � Conclusions

By using an age-cohort representative sample of longitudinal data, the present study sug-
gested a positive, though limited, relationship between income and well-being in mid-
dle age. We found positive bivariate associations between income and mental well-being 
and its dimensions: emotional, psychological, and social well-being and reversed depres-
sion (OLS). Following the inclusion of the personality traits and control variables, gross 
monthly income was statistically significantly associated with reversed depression, and 
experienced household finances were related to mental well-being and its emotional well-
being dimension (OLS). Once the labor market and education controls were added, income 
no longer yielded a statistically significant coefficient in the case of reversed depression.

Based on our results, the marginal utility of income seemed to depend on personal-
ity traits (FE): agreeableness and extraversion negatively moderated the gross monthly 
income–emotional well-being relationship, while openness positively moderated this rela-
tionship. In addition to emotional well-being, extraversion negatively moderated the rela-
tionship between gross monthly income and general mental well-being, while neuroticism 
negatively moderated the association between gross monthly income and the dimension of 
social well-being. An avenue for future research would be to examine why certain person-
ality traits moderate specific dimensions of mental well-being.

Based on our results, income, particularly the experienced household financial situation, 
was most consistently associated with the dimension that the economics literature has con-
centrated on: emotional well-being. Similarly, in the interaction analyses, the personality 
traits mainly moderated the income and emotional well-being relationships. While it may 
be interesting to see how income associates with emotional well-being or one of its sub-
components (such as happiness or life satisfaction), we suggest further research into gen-
eral mental well-being in relation to income. If only one dimension of mental well-being is 
studied, it should be noted that it would not describe the individual’s mental well-being as 
a whole.
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Table 5   Means and standard 
deviations of the control 
variables (N = 163); p values 
from paired t-tests

Education and gender recorded no variation between ages 42 and 50

Age 42 (2001) Age 50 (2009) p value

Mean SD Mean SD

Employment situation
Unemployed 0.09 0.28 0.08 0.27 0.836
Part-time employee 0.08 0.27 0.05 0.22 0.198
Full-time employee 0.83 0.37 0.87 0.35 0.290
Stability of career line
Unstable career 0.09 0.28 0.07 0.26 0.565
Changeable career 0.08 0.27 0.09 0.29 0.696
Stable career 0.83 0.37 0.83 0.37 1.000
Occupational status
Blue-collar 0.26 0.44 0.22 0.42 0.052
Lower white-collar 0.46 0.50 0.49 0.50 0.286
Upper white-collar 0.28 0.45 0.29 0.46 0.319
State of health
Very good health 0.16 0.37 0.19 0.39 0.386
Fairly good health 0.64 0.48 0.53 0.50 0.029
Moderate health 0.18 0.38 0.25 0.44 0.064
Fairly bad health 0.03 0.16 0.03 0.16 1.000
Very bad health 0.00 0.00 0.01 0.08 0.319
Relationship status
Single 0.07 0.26 0.06 0.23 0.319
Married 0.69 0.46 0.67 0.47 0.451
Cohabitation 0.12 0.32 0.09 0.29 0.319
Divorced or widowed 0.12 0.32 0.18 0.39 0.027
Size of the household
Household size 3.65 1.34 3.03 1.26 0.000
Education
Course 0.14 0.35 0.14 0.35 –
Vocational school 0.36 0.48 0.36 0.48 –
Vocational college 0.34 0.48 0.34 0.48 –
University 0.15 0.36 0.15 0.36 –
Gender
Female 0.55 0.50 0.55 0.50 –
Follow-up year
Year 2009 0.00 0.00 1.00 0.00 –
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