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Abstract
Using the European Social Survey (2002–2014, 16 countries, N = 146,579), I examine 
whether significant associations between self-reported subjective well-being (SWB) and 
thirteen individual-level socioeconomic characteristics still hold in specific population 
sub-groups. The determinants are age, gender, children at home, education, work status, 
religiosity, political orientation, trust towards the parliament and the legal system, meeting 
friends, marital status, health and finances. Based on each characteristic’s values, I divide 
the sample into sub-groups and run separate regressions. Compared to regressions using 
the whole sample, only six of the aforementioned characteristics maintain the same asso-
ciation with SWB. For age, gender, children at home, education, religiosity and trust the 
previous associations with SWB now disappear. These results contradict prior theoretical 
and empirical findings.

Keywords Subjective well-being · Socioeconomic characteristics · Happiness · European 
Social Survey · Exploratory research · Interactions

1 Introduction

Since the 1950s, subjective well-being (SWB)1 has become a very popular research field in 
many disciplines including Psychology, Economics, and Sociology. A considerable amount 
of relevant research had already been conducted by the early 1980s, as discussed in the 
seminal paper of the pioneering Diener (1984). In recent years, a plethora of reviews and 
meta-analyses have focused on the topic (e.g. Dolan et al. 2008, Eger and Maridal 2015; 
Jorm and Ryan 2014; Lane 2017; Lyubomirsky et al. 2005).
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Why do researchers study SWB? As Diener and Ryan (2009, p. 392) argue, the main 
applied goal when studying SWB is improving people’s lives ‘beyond the elimination 
of misery’. Research shows that individuals scoring high on SWB are healthier, and live 
longer. They are also more successful regarding marriage, friendships, income levels, and 
working career (Lyubomirsky et al. 2005, p. 803). Beyond the individual level, this helps 
the smooth functioning of work organisations and, in turn, democratic systems. Put differ-
ently, high SWB at individual level can spill over and benefit overall society by making 
it function more effectively (Diener and Biswas-Diener 2008). Stiglitz et al. (2010) warn 
however that aggregate economic indicators should not be used to measure national well-
being. For example, a country’s GDP may give an overall picture of a nation’s wealth and 
progress, but cannot effectively capture well-being at individual level. Instead, SWB helps 
us to better monitor social progress and relevant policies (Taylor 2011). Thus, by measur-
ing SWB, we can roughly estimate people’s quality of life and then, ideally, design and 
implement policies for improving it.

1.1  Why study factors (characteristics) associated with SWB?

A fundamental goal of any democratically elected government is to implement policies 
that maximise citizen well-being (Fleche et  al. 2011, p. 5). Evaluation of such policies’ 
goodness interests not only national governments but also international organisations. The 
Commission on the Measurement of Economic Performance and Social Progress (Stiglitz 
et  al. 2009, 2010) recommended that, alongside economic data, subjective measures of 
well-being should be used to assess social progress and evaluate relevant policy. Similarly, 
the World Happiness Report 2016 (Helliwell et al. 2016) highlighted that SWB measure-
ments can be used to effectively assess a nation’s progress. In fact, several economists even 
propose SWB as a substitute for utility, a central notion in economic theory (Helliwell and 
Barrington-Leigh 2010). I would, thus, argue that motivations for studying SWB include 
both pure academic interest and the policy implications of research findings. As Ngamada 
(2017, p. 377) explains, to design and implement policies that would maximise SWB, it is 
first imperative to ‘identify the most important factors that are associated with it’.

Economists, for example, have been investigating the factors that influence individual-
level happiness, and how lower SWB relates to unemployment (Ferrer-i-Carbonell 2013, 
p. 37). Unemployment can indeed be detrimental to individual SWB, with negative social 
and health repercussions, whereas a regular salary produces the opposite effect. (Cole 
et al. 2009; Diener and Chan 2011; Headey and Wearing 1990; Kilian et al. 2012; Tay and 
Diener 2011). Broyd et al. (2016, p. 429) report that maximising SWB produces, besides 
economic advantages, obvious benefits for special sub-groups of the population, such as 
people with severe mental illness. Lukaschek et al. (2017) investigated risk factors asso-
ciated with low SWB in males and females aged 65 and over. Depression, anxiety, and 
sleeping problems seemed to be associated with low SWB in both sexes. They conclude 
that increased mental health interventions are required, especially among lone-dwelling 
females.

1.2  Commonly studied factors of SWB

For the last 40 years, examination of SWB factors has been the favourite topic of many 
psychologists. The ‘Big Five’ personality traits Extraversion, Agreeableness, Openness to 
experience, Conscientiousness, and Neuroticism (McCrae and Costa 1987, 1997; McCrae 
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and Terracciano 2005) appear to be the strongest factors associated with SWB (Cheng 
and Furnham 2014). This connection has also been demonstrated by Headey and Wearing 
(1992), who assert that personality traits influence one’s ability to adapt to changes and 
maintain happiness. This was also confirmed in DeNeve and Cooper’s (1998) meta-analy-
sis, in which three of the big five factors—neuroticism, extraversion, and agreeableness—
were reported to be strong predictors of life satisfaction and happiness. In other words, 
genes predispose a person to behave in a certain way and, thus, influence their well-being.

Social scientists have not generally had access to such personality characteristics of 
individuals, however. Instead, their empirical research on SWB has been primarily based 
on survey data. In addition to such generic components of SWB, other demographic and 
socioeconomic characteristics have been found to correlate with self-reported happiness 
levels. In their very comprehensive meta-analysis, Dolan et al. (2008, p. 97) classify seven 
potential ‘influences’ (variables) on well-being: (1) income-related; (2) personal character-
istics (age, gender, ethnicity, personality); (3) socially developed characteristics (education, 
health, type of work, unemployment); (4) how we spend our time (hours worked, commut-
ing, caring for others, community involvement and volunteering, exercise, religious activi-
ties); (5) attitudes and beliefs towards self/other/life (attitudes towards our circumstances, 
trust, political persuasion, religion); (6) relationships (marriage and intimate relationship, 
having children, seeing family and friends); and (7) the wider economic, social, and politi-
cal environment (e.g. income inequality, unemployment rate, GDP, inflation level, welfare 
system and public insurance, degree of democracy, climate and natural environment, safety 
and deprivation of the area, urbanisation).

The latter category of aggregate-level macro-economic indicators that allegedly influ-
ence SWB is beyond this paper’s scope. I concentrate on the first six groups, which are 
individual-level characteristics. The literature includes studies analysing individual-level 
data through recurring surveys of the general population, but using only some of the above 
predictors. This can be attributed to the unavailability of all relevant variables in the data-
bases utilised. Notable exceptions are recent studies by Ngamaba (2017), who analysed 
responses of about 85,000 individuals from 59 countries using 21 variables (determinants) 
of SWB, Diego-Rossell et al. (2018), with 276,000 observations from 122 countries and 60 
variables, and Jun (2015), with 175,000 observations from 59 countries and 19 variables.

1.3  Goals and hypotheses

I use data from the European Social Survey (ESS), a biennial survey conducted since 2002. 
The data include responses from individuals in 16 European countries for all seven sur-
vey rounds between 2002 and 2014. They were Belgium (BE), Switzerland (CH), Ger-
many (DE), Denmark (DK), Estonia (ES), Finland (FI), France (FR), Great Britain (GB), 
Hungary (HU), Ireland (IE), Netherlands (NL), Norway (NO), Poland (PL), Portugal (PT), 
Sweden (SE), and Slovakia (SI). I selected these countries because they are the only ones 
(of 36 in total) to have participated in all seven ESS rounds. I examine whether individual-
level socioeconomic characteristics previously reported to be associated with SWB still 
have the same effect and show which have the strongest association. I then analyse whether 
these associations are changed when breaking the sample into smaller groups. I hypothe-
sise that some of the previously reported associations will not persist after such division of 
the data. Hence, using the split data, the goal is to identify those characteristics whose rela-
tion with SWB is unaltered and those for which, contrary to prior findings, the association 
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disappears. To this end, I compare the statistical significance of the coefficients of each 
characteristic between the model for the whole dataset and sub-group models.

In the following section, I briefly describe the data and the dependent and independent 
variables selected for statistical analysis. In Sect. 3, I explain the logic behind the regres-
sion models and comment on the results. In the same section, I refer to similar studies on 
the subject to compare my findings with theirs, focusing mostly on research after 1990. In 
the final section, I summarise and discuss my findings.

2  Data

2.1  Dependent variable

In psychology, SWB is a ‘general assessment’ of how one feels about one’s life (Sumner 
1996). Life satisfaction describes a cognitive judgement, whereas happiness refers to an 
emotional state. Happiness and life satisfaction are, thus, basic components of SWB. In the 
ESS, they are measured via the following Likert-scale questions:

Taking all things together, how happy would you say you are?
(0 - Extremely unhappy to 10 - Extremely happy)
All things considered, how satisfied are you with your life as a whole nowadays?
(0 - Extremely unsatisfied to 10 - Extremely satisfied)

In previous studies, the correlation between self-reported levels of happiness and life 
satisfaction has varied. For example, in WVS data for 1981–2005, it was only 0.47 (Eger 
and Maridal 2015, p. 46). In my dataset, the overall correlation of the two variables was 
0.628. Per country, it ranged from 0.393 to 0.672, and per survey-round (year) from 0.600 
to 0.650. Following Eger and Maridal (2015), I use their mean value as the indicator of 
(self-reported) SWB.

2.2  Independent variables

The ESS includes responses for most of the individual-level variables listed in Introduc-
tion. However, not all were measured in all seven rounds. Also recall that not all countries 
participated in each round. Due to these limitations, and after considering each variable’s 
relevant importance to SWB, I selected the following 13 individual-level socioeconomic 
characteristics: age, gender, children at home, educational level, (daily) activity/work sta-
tus, religious activity, political orientation, trust towards the parliament and the legal sys-
tem, frequency of meeting with friends, marital status, self-reported health status, and cop-
ing with finances. In the regression models, I also added the respondent’s Country, the 
survey Round, and their interaction as control variables.

2.3  Descriptives

By only including responses from countries that participated in all seven ESS rounds 
from 2002 to 2014, the dataset was limited to 16 of the 36 countries included in one or 
more of the survey rounds. However, the benefit of such a restricted approach is a homog-
enous dataset with no missing values. We can, therefore, use both these variables and their 
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interaction as controls in our regressions, comparing the SWB level of each country per 
round against all others. Furthermore, the data’s homogeneity allows models to be gener-
ated without missing coefficients in any country-round combinations.

The variables for which responses were provided using a 1–10 Likert scale were treated 
as continuous. As per Easterbrook et  al. (2016, p. 1273), I restricted the (daily)activity/
work status categorical variable to those that were working, unemployed, retired, or stayed 
home looking after family members. To more easily interpret the resulting coefficients and 
increase the number of observations in the sub-groups, I also aggregated several other 
categorical variables. (Frequency of) meeting with friends was reduced from the seven 
original categories to three. I combined the Bad and Very bad categories of Self-reported 
Health Status, and the categories Finding it difficult to live on present income and Finding 
it very difficult to live on present income of coping with finances. I also restricted respond-
ents’ age to between 21 and 90 years. The categories of marital status varied between ESS 
rounds, with three somewhat different definitions used in 2002/2004, 2006/2008, and 
2010/2012/2014. I chose to use the categories Married/In civil partnership, Divorced/Sep-
arated, Widowed, and Never married/Never in civil partnership. Table 1 presents descrip-
tive statistics of the variables used. 

3  Methods

3.1  Fixed effects (OLS) full models

I initially ran a fixed effects ordinary least squares (OLS) regression with all the aforemen-
tioned variables on the right-hand side of the model. I also added the main and interac-
tion effects of the respondent’s country and the response round, thereby creating a separate 
intercept of the dependent variable (SWB) per country per response year (round).

Table 1  Descriptive statistics of variables utilized in models (N = 146,579)

Variable Mean SD Min Max

How happy are you? (0 to 10) 7.657 1.557 0.000 10.000
How satisfied are you with your life? (0 to 10) 7.380 1.862 0.000 10.000
SWB = (happiness + life satisfaction)/2 7.519 1.544 0.500 10.000
Age 50.782 16.425 21.000 90.000
Gender (1 = male; 2 = female) 1.508 0.500 1.000 2.000
Children at home (1 yes; 2 no) 1.591 0.492 1.000 2.000
Education (years) 12.736 4.178 0.000 30.000
(Daily) activity/work status (4 categories) 3.050 2.653 1.000 8.000
Religiosity (0 = not at all to 10 = extremely) 4.622 2.903 0.000 10.000
Social meetings (1 = seldom to 3 = very frequently) 2.273 0.727 1.000 3.000
Political orientation (0 = left to 10 = right) 5.133 2.090 0.000 10.000
Trust parliament (0 = not at all to 10 = extremely) 4.862 2.410 0.000 10.000
Trust legal system (0 = not at all to 10 = extremely) 5.512 2.478 0.000 10.000
Marital status (4 categories) 1.914 1.241 1.000 4.000
Self-reported health (1 = v. good to 4 = bad) 2.127 0.825 1.000 4.000
Cope with finances (1 = comfortably to 3 = with difficulty) 1.787 0.702 1.000 3.000
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After running the basic model (Model 1), I calculated outliers using the Cook’s distance 
(Cook 1977). From the initial sample of 155,779 observations, I identified 9200 influential 
observations. I then reran the same model without these observations (N = 146,579: Model 
2). I compared the two models using Akaike’s information criteria (AIC) and Schwarz’s 
Bayesian information criteria (BIC) (Akaike 1974; Raftery 1995; Schwarz 1978). Model 2 
performed better because the values of both criteria decreased. The explanatory power of 
Model 2 was 41.6%, considerably higher than that of Model 1 (34.6%). The average value 
of the variance inflation factor (VIF) for both models was smaller than 10, indicating that 
there was no serious multicollinearity among their independent variables.

I visually checked how the error terms are distributed in both models by graphing their 
kernel density and their normal probability plots. As expected, the distribution of the resid-
uals of Model 2 without the outliers is more normally distributed than that of Model 1. The 
respected graphs are available upon request. The Breusch–Pagan test (Breusch and Pagan 
1979) in Model 1 was statistically significant. Thus, to account for potential heteroscedas-
ticity, I ran Model 2 and all subsequent models calculating robust standard errors. In those 
same models, I also applied population weights based on the relevant ESS documentation 
(https ://www.europ eanso cials urvey .org/docs/metho dolog y). Based on Model 2, and to 
compare the strength of association of each predictor with SWB, I also generated standard-
ised (beta) coefficients. These are measured in standard deviations; thus, their magnitudes 
can be compared (Table 2). 

3.2  Multilevel (mixed effects) full model

The two fixed effects OLS models indicated the magnitude and significance of the relation-
ships between SWB and the predictors. To test robustness, I analysed the data with another 
regression method. With individual-level observations per country and per round, one can 
describe the potential association between predictors and the dependent variable using 
multilevel analysis. The chosen dataset is hierarchically nested, with individual responses 
recorded per round (year) and per country. With seven rounds of ESS data, multilevel anal-
ysis accounts for the time series feature of the responses. I used the statistical package Stata 
version 15.2. For multilevel models, Stata includes the mixed command that generates a 
fixed and a random part (see Rabe-Hesketh and Skrondal 2012).

Because the dependent variable SWB is in ordinal and discrete form, Wooldridge 
(2002) suggests that a rank-ordered probit model is most suitable for the analysis. Simi-
larly, Alesina et al. (2004) claim that, when studying happiness, this technique is preferred 
to OLS estimation (cited in Aassve et al. 2012, p. 76). However, other studies have shown 
that, in such analyses, there are few differences in the sign and statistical significance of the 
generated coefficients (Boarini et al. 2012; Ferrer-i-Carbonell and Frijters 2004). Boarini 
et al. (2012, p. 17) uses OLS regressions since ‘the interpretation is more straightforward’. 
I ran a probit model with the same dependent and independent variables. Confirming prior 
findings, the sign and statistical significance of each predictor’s coefficient were very simi-
lar to those of the OLS models. Hence, I did not further pursue ordered probit estimation.

As the dependent variable, I again used the above-described composite version of SWB. 
As independent variables, I used the same 13 individual-level predictors: age (and age 
squared), gender, children at home, educational level, work status, religious activity, politi-
cal orientation, trust towards the parliament, trust towards the legal system, meeting with 
friends, marital status, self-reported health status, and coping with finances. These com-
prised the fixed part of the model. In the random part, I defined the respondent’s Country as 

https://www.europeansocialsurvey.org/docs/methodology
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Table 2  Individual-level effects on subjective well-being

Models 1 2 2 3
Predictor variables Full OLS model OLS w/o outliers OLS w/o outliers Mixed w/o outliers

Coefficients Coefficients Beta coefficients Fixed part coefficients

Age − 0.038*** − 0.039*** − 0.411 − 0.039***
Age2 0.0002*** 0.0002*** 0.438 0.0002***
Gender
 1 (Male) (Base) (Base) (Base)
 2 (Female) 0.121*** 0.120*** 0.039 0.121***

Children at home
 1 (Yes) (Base) (Base) (Base)
 2 (No) − 0.060*** − 0.055*** − 0.017 − 0.055***

Education (years) − 0.008*** − 0.010*** − 0.026 − 0.010***
(Daily) activity/work status
 1 (Paid work) (Base) (Base) (Base)
 2 (Unemployed) − 0.535*** − 0.492*** − 0.070 − 0.493***
 3 (Retired) 0.128*** 0.139*** 0.038 0.138***
 4 (Housework/attend 

others)
0.039** 0.079*** 0.015 0.079***

Religiosity 0.039*** 0.038*** 0.071 0.038***
Political orientation 0.034*** 0.033*** 0.045 0.033***
Trust parliament 0.042*** 0.034*** 0.053 0.034***
Trust legal system 0.064*** 0.059*** 0.095 0.059***
Social meetings
 1 (Seldom/never) (Base) (Base) (Base)
 2 (Up to once/week) 0.329*** 0.294*** 0.094 0.295***
 3 (Up to daily) 0.532*** 0.494*** 0.160 0.494***

Marital status
 1 Married/civil part-

nership
(Base) (Base) (Base)

 2 Divorced/separated − 0.471*** − 0.404*** − 0.076 − 0.403***
 3 Widowed − 0.584*** − 0.526*** − 0.084 − 0.526***
 4 Never married/civil 

part
− 0.405*** − 0.385*** − 0.102 − 0.384***

Self-reported health
 1 (Very good) (Base) (Base) (Base)
 2 (Good) − 0.394*** − 0.384*** − 0.125 − 0.384***
 3 (Fair) − 0.837*** − 0.817*** − 0.228 − 0.817***
 4 (Bad) − 1.625*** − 1.571*** − 0.229 − 1.572***

Cope with finances
 1 (Comfortably) (Base) (Base) (Base)
 2 (Adequately) − 0.389*** − 0.378*** − 0.123 − 0.378***
 3 (With difficulty) − 1.240*** − 1.232*** − 0.294 − 1.232***

Constant 8.256*** 8.451*** 8.266***
Country dummies Yes Yes In random part (Level 2)
Round dummies Yes Yes In random part (Level 1)
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the third-level grouping variable and the response round (year) as the second-level group-
ing variable. The first-level comprised the individual observations. I thus built a three-level 
random intercept model (Model 3) in which SWB is controlled by the variables in the fixed 
part but has different intercepts (mean values) in each country and for each round (year) in 
the data. In this model, the relationships between SWB and all predictors in the fixed part 
have the same slope (Table 2). Individual-level coefficients in all three models remained 
stable regardless of the model specification and the regression method: their magnitude, 
sign, and statistical significance did not change considerably between models.

Age The relationship between Age and SWB is not linear (Blanchflower and Oswald 
2004, 2008, 2009, 2016; Frijters and Beatton 2012; Steptoe et al. 2015). Age and its quad-
ratic term (age-squared) retained their statistical significance and signs in all three models. 
Since the coefficient was negative for age but positive for age-squared, happiness declines 
as one ages up to a certain point, after which it starts increasing again. Thus, the relation-
ship was U-shaped (see also Gerdtham and Johannesson 2001; Subramanian et al. 2005). 
However, since both coefficients were very small, the decline and rise of SWB as one 
grows older was slow.

Gender Gender was associated with happiness. In all three models, women were hap-
pier than men in a statistically significant way. SWB levels were approximately 0.121 units 
higher for females compared to males. These results are similar to those of previous stud-
ies, which also reported females feeling happier than males (Alesina et al. 2004; Helliwell 
et al. 2015).

Children at home People with children at home were clearly happier than those with-
out. In all three models, the coefficient for respondents without children at home was nega-
tive and statistically significant. This finding is consistent with prior findings, with parents 

Full models with and without outliers. Dependent variable: SWB
*p < 0.05; **p < 0.01; ***p < 0.001

Table 2  (continued)

Models 1 2 2 3
Predictor variables Full OLS model OLS w/o outliers OLS w/o outliers Mixed w/o outliers

Coefficients Coefficients Beta coefficients Fixed part coefficients

Country × round interac-
tion

*** ***

Mixed part coefficients

Variances
Country (Level 2) 0.121***
Round (Level 1) 0.027***
Residual 1.365***
N 155,779 146,579 146,579
r2 0.346 0.416
AIC 557,547.3 461,815.7 457,340.6
BIC 558,881.5 463,141.7 457,597.9
VIF 6.93 6.92
Breusch–Pagan test 

chi(1)
16,251.77***
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consistently reporting greater SWB in activities with children than without (for a compre-
hensive review, see Musick et al. 2016).

Education Additional education reduces SWB, but only very slightly. Previous studies 
have reported the opposite. For example, Chen (2012), Easterbrook et al. (2016), and Kup-
pens et al. (2015) have shown that educational level is associated with more happiness and 
beneficial personal and sociopolitical outcomes. While this result is interesting, it is later 
cancelled in some instances when I divide the data into smaller groups.

(Daily) activity/work status The coefficients show that working people seem happier 
than those who do not work (Di Tella and MacCulloch 2006). In their meta-analysis, Paul 
and Moser (2009) report that several indicators of mental health, such as SWB, were signif-
icantly lower among long-term unemployed compare to workers. However, the three mod-
els’ results also clearly show that those involved in other daily activities, such as attending 
others at home, or those that are retired reported higher SWB levels than those who work.

Religiosity In prior studies, people with strong religious beliefs have, on average, 
reported feeling happier than others (Abdel-Khalek 2011; Clark and Lelkes 2005; Lechner 
and Leopold 2015; Mollidor et  al. 2015). This is confirmed in the present analysis: the 
respective variable’s coefficient had a positive sign and was statistically significant in all 
three models, as shown in Table 2.

Political orientation It has been reported that conservatives are, on average, happier 
than those with other political affiliations (Bixter 2015; Burton et al. 2015; Di Tella and 
MacCulloch 2005; Napier and Jost 2008; Onraet et al. 2013; Schlenker et al. 2012). This 
was confirmed in the present analysis with respect to respondents’ political orientation. As 
subjects moved from left to right on the political scale, they became increasingly happier, 
since the respective coefficient was positive and statistically significant.

Trust in country’s institutions (parliament and legal system) Hudson (2006) found 
that trust in the national government and in the law each positively impacts well-being. In 
the three models, two variables are proxies for such constructs: trust towards the parliament 
and trust towards the legal system. As in Hudson’s research, both correlated positively with 
SWB.

Meeting with friends/relatives Regarding respondents’ social behaviour, the more 
often they met with friends and relatives, the greater their reported happiness. The coef-
ficients of the sub-cohorts of the variable were positive, statistically significant, and 
increased as the frequency of meetings increased. This findings accords with previous 
research (Gundelach and Kreiner 2004; Leung et al. 2013).

Marital status Married people have generally been found to be happier than others 
[see Helliwell et al. (2017, pp. 5–7) for a brief but comprehensive overview]. At the same 
time, people who are generically happier are more likely to find and attract partners to 
marry (De Neve et  al. 2013) This in turn, denotes possible selection bias and has been 
addressed elsewhere by using fixed effects regressions. The positive relationship of Mari-
tal Status with happiness nonetheless remains (Clark and Georgellis 2013). Furthermore, 
the extent to which married people are ‘happier’ depends on the comparator group. Based 
on this study’s aggregation of the marital status categories in the data, married and civil-
partnered people report significantly higher SWB levels compared to all other groups. That 
is, the coefficients of the divorced or separated, the widowed, and those who have never co-
habited have a negative sign and are statistically significant when the reference category is 
married and/or civil-partnered respondents.

Self-reported health status Previous research indicates that sick people are less happy 
than healthy ones (Deaton 2008; Steptoe et al. 2015). This was also confirmed in the three 
models’ results. All three sub-cohort coefficients had a negative sign, were statistically 
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significant, and were getting smaller than the reference group (very good self-reported 
health status). As expected, respondents who believed their health to be optimal were also 
the happiest (linearly).

Coping with finances Prior research suggests that an individual’s financial stability 
and wealth positively influence their SWB (e.g. Senik 2014; Stevenson and Wolfers 2013). 
In the three models, those who reported being financially comfortable were happier than 
those just able to make ends meet, and even more so compared to those experiencing finan-
cial difficulties. As for self-reported health status, the coefficients of the sub-cohorts of 
coping with finances were statistically significant, had a negative sign, and decreased as 
difficulties coping with finances became more acute.

Country and round (year) Although this analysis focused on the effects of individ-
ual-level variables, the country, round, and their interaction were used as controls in the 
OLS fixed effects models, while in the mixed effects estimation, country and round were 
respectively used as third- and second-level grouping variables. Utilising both variables is 
justified because international comparisons confirm the intuitive hypothesis that people in 
different countries report varying SWB levels. In the OLS Models 1 and 2, the coefficients 
of these two variables were statistically significant per country, per round, and for their 
interaction. Their reported variances were also statistically significant in the mixed effects 
Model 3. For more on cross-national comparisons see for example Borooah (2006), Diener 
and Suh (2003) and Jorm and Ryan (2014).

Beta coefficients In Model 2, age, self-reported health status, and coping with finances 
were the independent variables with the largest absolute beta coefficients (|0.20| or more); 
that is, these predictors had the strongest influence on SWB, thus reaffirming a finding 
recently reported by Ngamaba (2017).

3.3  Models and interactions for sub‑groups of the population

The analysis detailed above confirms the previously established, statistically signifi-
cant associations with SWB for most of the utilised predictors. However, some authors 
have described a more complex relationship between these determinants and SWB, 
with potentially unclear underlying directions of causality. For example, Kuppens et al. 
(2015, p. 1260) mention that formal education level is positively related to health, well-
being, social attitudes, and interest in politics. Steptoe et al. (2015, p. 640) found that 
SWB and health are closely linked to age, and that the relation between physical heath 
and SWB is bidirectional. Löckenhoff and Carstensen (2004) claim that physical health, 
ageing, and well-being are closely related, especially if interpreted through the prism of 
the socioemotional selectivity theory (Carstensen et al. 1999). Hirschauer et al. (2015, 
p. 657) point out that high incomes are often correlated with high stress and little time 
for leisure and family activities, implying that the relation between financial means and 
SWB depends on other interacting factors. Lechner and Leopold (2015, p. 172) find 
that, by attending more religious events, one can cushion the initial drop in life satisfac-
tion caused by unemployment, and can better adapt if worklessness persists. Inglehart 
(2002) analysed 148,991 individual-level observations from the WVS in 65 countries 
covering 1981–1997. He found clear evidence of an interaction effect of age and gender 
on SWB. As he explains,

evidence that younger women tend to be happier than men (especially in richer 
countries) is offset by the evidence that older women tend to be less happy than 
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men in these same societies, producing very small overall gender differences. This 
interaction tends to conceal statistically significant and theoretically interesting 
gender differences in subjective well-being. (p. 407).

Dolan et al. (2008) find that having children is negatively associated with SWB in spe-
cific groups of the population that face greater efforts to raise them, including single 
mothers. Finally, Layman (1997) reports that political affiliation is correlated with relig-
iosity, which is, in turn, associated with better health (Green and Elliott 2010).

The common message in the aforementioned studies is that, in many cases, socioeco-
nomic determinants associate with SWB not only directly but also through interactions 
among themselves. This poses significant challenges to correctly statistically modelling 
such relationships. To account for and test such complexity, I assert that when the data 
of the whole population is broken down (divided) into smaller sub-groups, such associa-
tions (and non-associations) with SWB continue to be valid for only some of the predictors 
(those for which the association is quite robust). For some other predictors, I hypothesise 
that the previously found associations change. Through this process, I can also identify 
sub-groups of the population whose socioeconomic characteristics have similar coefficients 
to the whole population and other sub-groups, where these coefficients change their sta-
tistical significance and sign when SWB is regressed against them. Put differently, I can 
reveal which sub-groups behave similarly to the whole population and those which behave 
dissimilarly in relation to SWB.

3.4  Deciding between the OLS fixed effects and multilevel (mixed) regression 
models

To test these hypotheses, I initially compared two models which data for the whole popula-
tion are used: Model 2 (OLS fixed effects) and Model 3 (mixed effects). The aim was to 
choose the most suitable model specification and analysis method for the subsequent tests. 
Based on the AIC and BIC, Model 3 performed slightly better than Model 2. Nonethe-
less, when using a mixed (random) model, the number of categories in the grouping vari-
able can potentially be problematic. According to Maas and Hox (2005), having fewer than 
50 categories leads to biased estimates of the second-level standard errors. Similar results 
were reported more recently by Bryan and Jenkins (2013). They recommend avoiding hier-
archical/random effects models if there are fewer than 25 level groups. The data utilised 
here were collected from 16 countries over seven survey rounds. In any event, the present 
study focuses on individual-level effects which came out very similar regardless of method. 
Hence, I continued the analysis using only the robust OLS fixed effects regression models.

3.5  Interactions of the socioeconomic characteristics in 41 models

Brambor et al. (2006, p. 64) discuss interactions in regression models. Most relevant for 
present purposes, they state that:

Analysts should include interaction terms whenever they have conditional hypoth-
eses. A conditional hypothesis is simply one in which a relationship between two 
or more variables depends on the value of one or more other variables. Perhaps the 
simplest conditional hypothesis is:
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H1: An increase in X is associated with an increase in Y when condition Z is met, 
but not when condition Z is absent.

Thus, I divided the data into smaller groups based on the values of the 13 individual-level 
predictors. For each new regression using only one sub-group’s data, I essentially inter-
acted a fixed value of the respective predictor with the rest, always in relation to SWB. For 
each new sub-group, I ran a fixed effects OLS regression with the same dependent vari-
able and the same predictors as in the full Model 2. Since the total number of groups was 
large (41), the confidence level of all regressions was set to 99.99% (p = 0.001). This com-
pensated for the increased probability of Type I error in repeatedly calculating coefficient 
estimates from the same sample. My reasons for dividing the sample into smaller groups, 
rather than running interactions with all the data, include simplicity, clarity of interpreta-
tion, and attempting to avoid potential methodological pitfalls encountered in similar prior 
studies. In fact Boarini et  al. (2012) apply the same breakdown methodology. However, 
their detailed analysis only includes a small number of sub-groups formulated from the 
socioeconomic characteristics of individual-level respondents (ibid., p. 26, Table 6; p. 28, 
Table 7).

Finally, to re-check the robustness of both methods, I also ran the 41 sub-group models 
applying multilevel regressions, using the exact same specification as for Model 3 with the 
whole dataset. The coefficients of the individual predictors were very similar to those in the 
OLS fixed effects models, in terms of sign, magnitude, and statistical significance. The 41 
models in this study are listed in Tables 3, 4, and 5. For comparison, the coefficients of the 
full Model 2 are presented in the second column from the left.   

3.6  How the 41 groups were created

For Age, the sample was divided into three groups: 21–30, 31–60, and 61–90 years old. 
This division contrasts people still studying or beginning their working careers with those 
who are working and those close to or in retirement. Four groups were created according 
to educational level: those with basic schooling (9 years or less), those that studied at high 
school (10–13 years), those with university-level education (14–18 years), and those who 
studied for more than 18 years. For each of the variables religious activity, political trust, 
legal trust, and political orientation (all originally measured on a 1–10 Likert scale), the 
sample was divided into three groups according to their responses: up to 4, from 5 to 7, 
and from 8 to 10. For the remaining categorical independent variables (gender, children at 
home, (daily) activity/work status, meeting with friends, marital status, self-reported health 
status, and coping with finances), subgroups were created based on their own classifica-
tion. Dummy variables of the 16 countries, the seven rounds, and their interaction were 
included in all models.

3.7  Interpretation

The results presented in Tables 3, 4, and 5 are interpreted by examining and comparing the 
behaviour of each predictor in the sub-group models when matched against its counterpart 
in the full Model 2. This enables the predictors robust to such sub-sampling to be identi-
fied, namely, those that retain their statistical significance and sign in the full Model 2 in all 
sub-group models. Initial comparison showed that the unemployed were consistently less 



Do interactions cancel associations of subjective well-being…

1 3

happy than workers, women were always happier than men, SWB increased with greater 
conservativism in political views. SWB was also found to increase the more the respondent 
met with friends and relatives, and to be higher for those who were married or in a civil 
partnership. Finally, SWB increased with greater self-reported health and ability to cope 
with finances. For the rest of the predictors, the results were mixed. The non-linear statisti-
cally significant association between Age and SWB ceased among the older (Model 6), the 
retirees (Model 17), and the widowed (Model 36).

In the full Model 2, those with children living at home were generally happier. However, 
the SWB difference disappeared in nine different sub groups, namely, when the respond-
ent: was older (Model 6), was female (Model 8), had little or extensive education (Models 
11 and 14), was retired or taking care of others at home (Models 17 and 18), had little 
social skills (Model 31), was married or in a civil partnership (Model 34), or had been 
widowed (Model 36). Such results may be attributed to various factors. One is the burden 
of raising children. For example, additional children, after the first born, do not increase 
mothers’ SWB while they increase fathers’ SWB (Aassve et al. 2012, p. 82). The burden of 
having children at home could also be greater for elders, who may lack sufficient energy to 
take care of them, and for those already attending others at home. The results for retirees 
and the widowed might also be indirectly related to age, since they are typically older. Con-
versely, this contradicts the notion that having someone at home in old age combats loneli-
ness, hence increasing SWB (Singh and Misra 2009). The result for those with little social 
skills is plausible: those less inclined to spend time with friends might also be reluctant to 
have children around. The results in the Education Level and Marital Status sub-groups 
are not easily interpretable. It could be that people with little education generally work in 
lower-paying professions or are unemployed, resulting in financial difficulties that cause 
them to regard taking care of children to be an extra burden. For well-educated individu-
als, it could be that busy work schedules or extensive other activities prevent them deriving 
additional happiness from the presence of children in their household. Finally, co-habiting 
with either a spouse or civil partner apparently cancels the happiness of having children. It 
could be that, compared to those with children at home, the existence of a co-habiting part-
ner is enough to reduce the difference in SWB to non-statistically significant levels.

Interesting results emerge on examining the other predictor variables, especially those 
used as continuous in our models. Outlier groups seem to behave differently compared to 
those in the middle of the response distribution. In the full Model 2, Education Level had 
a small negative association with happiness. As mentioned earlier, this is opposite to prior 
research findings. However, when dividing the sample into smaller sub-groups, the coef-
ficients for Education Level changed sign and significance for the less-educated (Model 
11) and most-educated (Model 14) respondents. That is, those with basic education do not 
change their SWB levels with an extra year of study. The same seems to be the case for 
those with at least 19 years of schooling. For those in between—with 10–18 years of edu-
cation—results were similar to those of the full model. This indicates that the relationship 
between Education and SWB is non-linear. We can hypothesize why this is so. One reason 
might have to do with how well one copes with his/her finances which—in turn usually-cor-
relates positively with SWB. Basic skilled workers get general low salaries. Also in many 
study disciplines those with higher degrees (e.g. PhD) do not necessarily earn more money 
on the margin compared to those with just Master level education. Religiosity was positively 
related to SWB, overall. On dividing the sample into three sub-groups, a non-linear associa-
tion with SWB was found. Those reporting little religious activities (0–4) were less happy 
with a little extra religious activity (Model 19). The coefficient changed sign from nega-
tive to positive in the second sub-group (Model 20), and more than tripled in value among 
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the very religious respondents (Model 21). Why this might be? The obvious answer is that 
another variable (or variables) affects differently the three groups of Religiosity and their 
SWB. For example, non-religious people get married less often than religious ones. We also 
know that those who are married are happier, on average. On the other hand, just being in a 
civil partnership relationship is also strongly associated with higher SWB. At the same time, 
people who do not get married are less religious, on average, Hence all evidence indicates 
contradictory and complex associations. A similar non-linear association was identified 
for the other three continuous predictors, namely, political orientation, trust in parliament, 
and trust in the legal system. While positive coefficients were found for the overall sample, 
groups reporting values from 0 to 4 have negative and statistically significant coefficients 
(Models 22 and 25) and one positive coefficient which nonetheless is statistically insignifi-
cant (Model 28). These relationships change and become strongly positive only in the 8–10 
value groups (Models 24, 27, and 30, respectively). Attempting to explain these results I 
would argue that political orientation is also associated with marital status and coping with 
finances. Left wing voters are on average less wealthy than conservative ones and are not 
that religious. Which in turn it could mean that they do not believe in the concept of mar-
riage. Trust in the parliament and in the legal system are again positively associated with 
political orientation and coping with Finances which as noted earlier, correlate positively 
with SWB. All in all some of these out-of-norm results could have been caused by higher 
than just two-way interactions of observable independent variables in our models.

4  Summary and discussion

In the present study, I analysed data from 16 countries and seven rounds of the ESS 
(2002–2014). Since prior research has found significant associations between self-reported 
SWB and individual-level socioeconomic characteristics, this study’s objective was to 
explore whether these associations persist in different sub-groups of the population. That is, 
I attempted to identify so-called ‘robust’ and ‘weaker’ determinants of SWB. The former 
group’s statistically significant effect on SWB remains intact regardless of the sub-popula-
tion examined, whereas the latter group’s effect changes in several population sub-groups.

The sample was divided into 41 sub-groups, based on separate value ranges for the con-
tinuous individual characteristics and on cohorts for other categorical predictors. The logic 
behind the approach is simple. A complex phenomenon becomes easier to examine and 
comprehend once you “break” it into smaller, more manageable parts. By dividing the data 
into smaller groups each of which was similar in a specific characteristic, l was able to 
study the respective group’s behavior and compare it against results of other sub-groups as 
well those of the total sample. For example, if the results came similar to those when ana-
lyzing data from the whole sample at hand, l concluded that this characteristic of that spe-
cific subgroup was not associated with SWB. Conversely, the whatever-differences-found, 
could be attributed to that one characteristic with more confidence. In statistical jargon this 
specific characteristic potentially interacted with all other observable factors examined.

When running models for each group and applying the same specification as for the 
whole sample, I identified robust and weak socioeconomic characteristics with respect to 
their association with SWB. The robust characteristics comprise work (versus unemploy-
ment), female (versus male), political orientation, social interaction with friends, marital 
status, self-reported health status, and coping with finances. All continued to behave as in 
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the full model, and were positively associated with SWB. When it comes to the rest of the 
individual-level characteristics however, the associations of age, gender, children at home, 
education, religiosity and trust with SWB disappeared. Such results are opposite to prior 
theoretical and empirical findings.

Reflecting on why only some individual-level socioeconomic characteristics maintain 
robust associations with SWB in all 41 population sub-groups, it is apparent that the 
relation between the SWB and some characteristics is not straightforward. As discussed 
earlier, there are obvious interactions among them. In some cases, such interactions 
affect how specific characteristics associate with SWB; in some other cases, they play 
no role whatsoever.

The nature of the paper is purely descriptive and exploratory. The goal at this stage was 
to identify characteristics and sub-groups in which previously identified associations with 
SWB no longer hold. Apart from arguing that the divergences are due to complex interac-
tions, I do not attempt to explain this in a more conceptual way due to space limitations, 
this will be undertaken in the future.

The study has a few limitations which are linked to the type of the data utilised. 
Although the sample size was sufficient to study sub-groups each based on one character-
istic, it was not possible to combine several characteristics in sub-groups. Therefore, more 
complicated simultaneous interactions were not studied. The existence of such complex-
ity is evident from careful examination of Tables  3, 4, and 5. For example, the statisti-
cal significance of Education Level ceases in the models of sub-groups whose respond-
ents report bad health (Model 41) or poor coping with finances (Model 44). This indicates 
that interactions likely exist among more than two determinants of SWB. In addition, some 
might argue that examining data from 16 only countries, and using the multivariate method 
of analysis with fixed-effects OLS regressions, restricts inferences from the results to the 
population at hand. Finally, the study uses cross-sectional time series data, since the indi-
viduals surveyed are not the same in each ESS round. Responses from the same individu-
als (a panel) might yield somewhat different results. For example, Ferrer-i-Carbonell and 
Frijters (2004) report that the income effect on life satisfaction falls by as much as one third 
when controlling for individual-level fixed effects, compared to other estimation methods. 
It is, thus, more informative and accurate to measure SWB levels of the same respondents 
over time. Ferrer-i-Carbonell and Frijters (2004) also contend that the effect of unemploy-
ment on happiness is more accurately estimated when examining individuals’ happiness 
changes when they lose their job, rather than comparing happiness reports of unemployed 
and employed individuals (cited in Ferrer-i-Carbonell 2013, p. 60). The value of panel data 
in such research is also emphasised in Dolan et al.’s (2008) comprehensive review of eco-
nomic literature. They assert that, without panel data, the direction of causality of certain 
determinants of SWB is sometimes unclear.

To conclude, this paper’s principal contribution is that some of its results contradict 
those of previous studies. It is evident that indirect associations and interdependencies exist 
among the examined socioeconomic characteristics with respect to SWB. In this respect, 
this research is exploratory in nature. More analysis is warranted in the future to further 
scrutinise and then conceptually explain the detailed interactions of SBW predictors. One 
possible approach is to use different datasets, apply the same methodology—that is, use the 
same predictors and dependent variable, and divide the data into similar subgroups—and 
then compare the results. Similar kinds of comparisons have been conducted, for exam-
ple, by Easterbrook et al. (2016) where they analysed data from the British Social Attitude 
Survey (BSAS), the British Household Panel Survey (BHPS) and the International Social 
Survey Program (ISSP).
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I would also argue that such exploratory analysis is useful, especially for policy design 
and implementation. Empirical research on how socioeconomic characteristics are related 
to SWB has previously been considered in specific public interventions concerning unem-
ployment and health. As Hirschauer et al. (2015, p. 671) discuss:

The manner in which evidence from happiness research is to be used towards enlight-
ening policy makers in their quest to find adequate policies, cannot be determined in 
general but depends largely on the respective policy field and problem under consid-
eration.

The identification of robust and weak determinants of SWB in special sub-groups of the 
general population is, of course, not the only criterion based on which such policies are 
designed. Nonetheless, when such programmes concerning those most-in-need are imple-
mented, such identifications have a complementary role and can give valuable feedback in 
enhancing efficiency and effectiveness.
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