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Email: aino.i.saarinen@helsinki.fi suggested to predispose to social intolerance and prejudices. Evidence is, however,
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1 | INTRODUCTION

Social intolerance refers to intolerance toward others’ different atti-
tudes, lifestyles, cultures, or values. It predisposes to prejudices that, in
turn, are defined as negative evaluations or affective responses toward
outgroup members (e.g., individuals with different political, religious, or
sexual orientation, or ethnic background) (Amodio, 2014). Prejudices
are related to a variety of adverse outcomes such as discriminative
behaviors (Talaska et al., 2008), less favorable treatment decisions
about outgroup members’ health conditions (Kaseweter et al.,, 2012),
and higher readiness to assign criminal punishments to outgroup
members (Johnson et al., 2012). Although many prejudice-reduction
interventions have been developed, some interventions may, in fact,
even increase prejudices among subjects with prejudice-prone ideo-
logical attitudes (e.g., social dominance) (Asbrock et al., 2012) or high
baseline level of prejudices (Vorauer & Sasaki, 2010). Hence, a deeper
understanding of the roots of social intolerance could provide novel
possibilities for tailoring more effective interventions.

To date, a variety of psychological factors has been proposed to pre-
dispose to social intolerance, including parents’ ideologies in childhood,
threat perceptions, anxiety proneness, aspects of moral development,
religious beliefs, and personality traits such as openness to experience
and agreeableness (Dhont & Hodson, 2014; Meeusen & Dhont, 2015;
Rowatt et al., 2014; Sibley & Duckitt, 2008). Single risk factors have
been integrated in a dual-process motivational (DPM) model proposing
that personality dimensions and social environment (e.g., inequality)
play roles in the development of ideological attitudes such as right-
wing authoritarianism (i.e., values of conformity, traditionalism) and
social dominance (i.e., a desire to see one’s in-group dominating one’s
outgroup) (Duckitt & Sibley, 2010). Those ideological attitudes, in
turn, increase susceptibility to perceptions of threat and competition
between groups and, eventually, predispose to prejudices (Duckitt &
Sibley, 2010). The model has gained also empirical support (Duckitt &
Sibley, 2007; McFarland, 2010). The aim of the current study was to
focus on three sorts of plausible risk factors for developing prejudices:
(1) socioeconomic position (i.e., educational level, level of income), (2)
cognitive styles (i.e., how an individual prefers to process acquired
knowledge), and (3) cognitive performance (i.e., one’s capacity for infor-
mation processing).<COMP: Please set reference citations as per the
journal style, that is, in alphabetical order.>
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p <.001), and low persistence (B=-0.329, p < .001) predicted higher social intolerance
consistently in the analyses.

Discussion: When developing prejudice-reduction interventions, it should be con-
sidered that educational level or cognitive performance may not be crucial for
development of social intolerance. Adopting certain cognitive styles may play more

important roles in development of social intolerance.

cognition, cognitive performance, intelligence, longitudinal, prejudice

Regarding educational level, education is postulated to increase
knowledge about different groups of people with different values and
lifestyles, to alleviate fear of uncertainty, and to promote openness
to new experiences (Vogt, 1997), thus lowering likelihood for social
intolerance. Current research literature suggests that a low educa-
tional level may increase susceptibility to higher social intolerance.
Two studies of a longitudinal data set have found that low educational
level predicts lower levels of liberal and antiracist political attitudes in
adulthood (Deary et al., 2008; Schoon et al., 2010). Additionally, prior
cross-sectional findings suggest that low educational level is related to
higher need for ethnic distance (i.e., a lower intention to avoid social
contacts with ethnic minorities) (Hello et al., 2006) and higher eth-
nocentrism (Meeusen et al., 2013). Overall, an array of educational
programs has been launched for both children and adults, with an aim
to reduce social intolerance by increasing knowledge about charac-
teristics of various cultures, values, and minorities (Rutland & Killen,
2015). All these educational programs have been based on the assump-
tion that increasing knowledge about various minorities would reduce
prejudices toward them.

While low educational level seems to relate to higher level of prej-
udices, an even stronger correlate of prejudices may be low cognitive
abilities. Findings of a longitudinal data set have indicated that lower
cognitive performance in childhood (at age of 10-11 years) predicts
lower social liberalism and lower antiracism in adulthood (at the ages
of 30 and 33 years), partly via educational qualifications in adulthood
(Deary et al., 2008; Hodson & Busseri, 2012; Schoon et al., 2010).
Likewise, another longitudinal study has shown that lower intelli-
gence in adolescence and adulthood predicts slightly less liberal values
later in adulthood (Kanazawa, 2010). In addition, evidence from cross-
sectional studies suggests that lower cognitive abilities are related
to higher need for ethnic distance (Hello et al., 2006), higher ethno-
centrism (Meeusen et al., 2013), higher blatant and subtle prejudice
(De Keersmaecker et al., 2018), and higher prejudice toward sexual
minorities (Hodson & Busseri, 2012). Also, poor working memory is
linked to progroup attitudes and violence endorsement against out-
groups (Zmigrod et al., 2021). Low cognitive abilities may predispose to
stronger social intolerance by restricting one’s capacity to, for example,
process complex information, to avoid simple categorization between
social groups, or to regulate one’s intuitive (not knowledge-based)

predispositions during decision making.
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Regarding cognitive styles, it was stated already in the 1950s that
“a person’s prejudice is unlikely to be merely a specific attitude toward
a specific group; it is more likely to be a reflection of his whole habit
of thinking about the world” (Allport, 1954). Later on, in the 2010s,
the Cognitive Ability and Style to Evaluation (CASE) model about prej-
udices was developed, postulating that certain cognitive styles may
increase susceptibility to social intolerance and prejudice (Dhont &
Hodson, 2014). To date, regarding cognitive styles and prejudices, most
research has been directed to need for disclosure, rigidity, and spir-
itual thinking. First, “need for closure” refers to desire for order and
predictability, a tendency to make conclusions impulsively, a discom-
fort with ambiguity, and closed-mindedness (Roets & Van Hiel, 2007).
Evidence from cross-sectional studies suggests that high need for clo-
sure is at least indirectly associated with higher racism (Cornelis &
Van Hiel, 2006; Roets & Van Hiel, 2006; Van Hiel et al., 2004) and
higher blatant and subtle prejudice (De Keersmaecker et al., 2018).
Also, impulsivity seems to play a role in extreme progroup attitudes
(Zmigrod et al., 2021). Second, single findings suggest that high reli-
giosity or spirituality may be associated with more negative attitudes
toward outgroup members (Johnson et al., 2012) and that religious
priming may increase prejudice (Yilmaz et al., 2016). Third, regarding
rigidity, it has been found that high rigidity of thinking correlates with
higher implicit racism (Cunningham et al., 2004), whereas high psycho-
logical flexibility is related to lower generalized prejudice (Levin et al.,
2016). A review and original studies indicate that cognitive rigidity
(or inflexibility) is associated with ideological extremism and dogma-
tism in political extreme ideologies (Zmigrod, 2020; Zmigrod et al.,
2020), intellectual humility (Zmigrod et al., 2019), authoritarianism and
nationalism (Zmigrod et al., 2018), and right-wing attitudes (Van Hiel
etal, 2016).

Taken together, there is evidence that low educational level, low
cognitive abilities, and certain cognitive styles may act as susceptibil-
ity factors for development of social intolerance and prejudices. There
are, however, a variety of severe limitations in previous research liter-
ature. These together lead to scientific gaps. First, many studies have
included comparatively small or biased samples (e.g., college students),
whereas population-based samples have been largely lacking (Dhont &
Hodson, 2014). Second, many studies have focused only a single factor
without controlling for the other factors. For example, a review empha-
sized that “no single study has simultaneously investigated cognitive
ability and style” (Hodson & Dhont, 2015). Noticeably, it has been noted
that the association of cognitive abilities with social intolerance has
commonly been investigated without controlling for educational level
(Dhont & Hodson, 2014). Finally, several previous studies have inves-
tigated social intolerance or prejudices by defining a certain political
orientation as a marker of prejudice (e.g., conservative values referring
to higher social intolerance). There is evidence, however, that liber-
als and conservatives may have similar levels of intolerance toward
ideologies that are contradictory to their own ideology (Brandt &
Crawford, 2016; Brandt et al., 2014). Further, a review concluded that
similar psychological characteristics (such as social dominance) seem
to play roles in both left- and right-wing political extremes (Zmigrod,

2020). Hence, a conceptually broader viewpoint to social intolerance

(i.e., investigating social intolerance at a more general level without
defining specific political values per se as prejudices) would provide a
deeper understanding of the psychological mechanisms behind social
intolerance.

To date, evidence about the role of genetic factors in social intol-
erance is very limited. To the best of our knowledge, only three
studies have combined genetic and prejudice-related factors. First, a
twin study found that genetic factors explain approximately 32% of
the variance in negative attitudes toward strangers (Kandler et al.,
2015). Another twin study showed that social dominance orientation
(i.e., a personality disposition strongly related to prejudices) is moder-
ately heritable, with heritability estimates around 24%—37%, varying
between subscales (Kleppesto et al., 2019). Finally, a candidate-gene
study found that certain environmental factors (e.g., negative con-
tacts with outgroup members) predict intergroup bias more strongly
in individuals with a certain variant of a serotonin transporter gene
(5-HTTLPR) (Cheon et al., 2014). While social science research usu-
ally tries to account for known environmental confounders, genetic risk
factors are largely ignored (Harden & Koellinger, 2020; Mills & Tropf,
2020). This practice is likely to change over the next decade since there
is consensus that nature and nurture interact in human development
(Spinath et al., 2008; Zwir et al., 2019) and the increasing availability of
reliable measures of genetic predisposition that explain a reasonably
large part of the variance produced by the use of GWAS data involv-
ing hundreds of thousands individuals (Karlsson Linnér et al., 2019; Lee
et al., 2018). The obtained polygenetic scores, however, can be applied
in smaller, genetically informed samples to overcome this gap in the
literature.

The aim of this study was to investigate the relationship of educa-
tional level, cognitive test performance, polygenic cognitive potential,
and cognitive styles with social intolerance in adulthood. We lever-
aged the data from prospective population-based Young Finns Study
that provided exceptional possibilities to examine the trajectory of
social intolerance over a 15-year follow-up. Cognitive performance
was evaluated using the Cambridge Neuropsychological Test Auto-
mated Battery (CANTAB) including four subtests (Paired Associates
Learning Test, Reaction Time Test, Rapid Visual Information Process-
ing Test, and Spatial Working Memory Test). Cognitive styles included
flexibility (ability to adapt one’s behavior to unexpected changes of
the situation or circumstances), perseverance (disposition to repeat
a behavior despite changing circumstances), persistence (disposition
to continue working toward the goals despite temporary frustration),
distractibility (disposition to become interrupted by irrelevant stim-
uli), and nonrational thinking (beliefs in, e.g., sixth sense, extrasensory

perception, telepath, or miracles).

2 | MATERIAL AND METHODS
2.1 | Participants

We used data from the prospective Young Finns Study. The partic-

ipants were selected randomly from six age cohorts (born between
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TABLE 1 Study timeline: measurement years of the study variables

Study variable 1980
Parent’s socioeconomic position X
Participants’ socioeconomic position
Cognitive styles

Flexibility

Distractibility

Perseverance

Persistence

Nonrational thinking
Collection of genetic samples
Cognitive performance

Social intolerance

1962 and 1977) who were living in the surrounding regions of the
Finnish universities with medical schools (Helsinki, Turku, Tampere,
Kuopio, Oulu). The participants were selected using the population
register of the Social Insurance Institution that covers the whole
population of Finland. The original sample included 3596 participants
(ethnic Finns) in the baseline measurement in 1980 (when partici-
pants were aged 3-18 years). The participants have been followed
since then so that the latest follow-up measurement was in 2012
(participants were aged 35-50 years). The study was carried out
in accordance with the Declaration of Helsinki. The design of the
Young Finns Study has been approved by all the Finnish universities
with medical schools (i.e., University of Helsinki, University of Turku,
University of Kuopio, University of Oulu, and University of Tampere)
at the beginning of the study (in 1980), and the ethical permissions
have been updated at the time of each follow-up measurement. Before
participation, all the participants or their parents (for participants aged
below 12 years) provided informed consent after the nature of the
study procedures had been fully explained. The design of the Young
Finns Study is described with more detail elsewhere (Raitakari et al.,
2008).

For this study, social intolerance was evaluated in 1997, 2001, and
2012; self-reported cognitive style in 1997; cognitive performance
in 2011; parents’ socioeconomic factors in 1980; and participants’
socioeconomic factors in 2011. The measurement years are summa-
rized in Table 1. We included all the participants with data available
on the study variables (in at least one measurement point as listed at
the beginning of this paragraph) that were under investigation in each
analysis. For example, participants who had not responded to the ques-
tionnaire of social intolerance in 1997, 2001, or 2012 were excluded
from the analyses; or participants who had not performed cognitive
tests in 2012 were excluded from those analyses. The final sample
sizes ranged between 960 and 1679 in the analyses. The participants
(57.9 % female, all of them were White by ethnicity) were on average
27.6 years old. The educational level of the participants was most
typically high school or occupational school (61.2 %) or academic level
(38.8%).

SAARINEN ET AL.

1997 2001 2007 2011/2012
X

X

X

X

X

X

X X

2.2 | Measures

2.2.1 | Social intolerance

Social intolerance was evaluated with the Social Intolerance Scale
of the Temperament and Character Inventory (TCI) (Cloninger et al.,
1994). It includes 8 items (e.g., “Usually | can accept other people
as such as they are, although they were very different from me”
[reversed]; “People who do not accept my opinions make me angry”
“Usually it is easy for me to like other people whose values are very dif-
ferent than mine” [reversed]) that are responded with a 5-point scale
(1 = totally disagree; 5 = totally agree). The internal reliability of the
scale was good (Cronbach’s a =.77-.78 in 1997, 2001, and 2012). We
calculated the mean score of the items for each measurement year
(1997, 2001, and 2012) for all the participants who had responded
to at least 50% of the items. Finally, the scores for social intolerance
were standardized with the mean and SD of the first measurement year
(1997), in order to have a stable scale for the variables between dif-
ferent measurement years. The internal consistency of the scale has
been found to be adequate also previously (Fossati et al., 2007; Jylha
& Isomets, 2006; Snopek et al., 2012).

2.2.2 | Cognitive styles
Cognitive styles included flexibility, distractibility, persistence, perse-
verance, and nonrational thinking.

Distractibility, flexibility, and persistence were evaluated with the
Revised Dimensions of Temperament Survey (Windle & Lerner, 1986).
The scale of distractibility includes four items that measure the disposi-
tion to become interrupted by irrelevant internal and external stimuli
and to easily direct attention away from the task along with other stim-
uli (e.g., “When I'm concentrating on a task, any environmental stimuli
cannot catch my attention”; “When | am doing something, other things
can easily get me to direct my attention elsewhere” [reversed]). The

scale of flexibility includes six items that assess the ability to adapt one’s
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behavior to unexpected changes of the situation or circumstances (e.g.,
“Changes in my plans make me nervous”; “I resist changes in my daily
program”). The scale of persistence consists of three items that measure
the disposition to continue working toward the goals despite tempo-
rary frustration or challenges (e.g., “I usually continue working until |
have completed the task”; “I| can continue working with the same task
for a long time”). All the items were responded with a 5-point scale
(1 = totally disagree; 5 = totally agree). In this study, the internal con-
sistencies of the scales were adequate for the scales of distractibility
(e =.79), perseverance, (a = .72), and flexibility (« = .69). Internal con-
sistency of persistence was lower (¢ =.56) that may result from the low
number of items. The correlations between single items and the mean
score were high (all the correlations were r = 0.72-0.74). Furthermore,
the stability of the scales is shown to be adequate (Windle & Windle,
2006).

Perseverance was measured with the Formal Characteristics of
Behavior—Temperament Inventory (Strelau & Zawadzki, 1993). The
scale of perseverance measures the disposition to repeat a behavior
despite changing circumstances (even when that behavior would not be
situationally appropriate), or the inability to direct attention to novel
targets in line with the circumstances (e.g., to rethink previous deci-
sions again or get stuck into a working phase). The scale consists of 20
items (e.g., “After completing a time-taking task, | shortly stop thinking
about it”; “Usually | do not start rethinking about the decisions that |
have made previously” [reversed]; or “It is common that a certain issue
is bothering me”) that were responded with no (score 0) or yes (score
1). The internal consistency of the scale was adequate (Cronbach’s
a = .70). Furthermore, previous studies have confirmed the validity,
stability, and internal reliability of the scale (De Pascalis et al., 2000;
Strelau & Zawadzki, 1993; Strelau & Zawadzki, 1995).

Mystical thinking was evaluated with the subscale of Spiritual Accep-
tance (vs. Rational Materialism) of the Temperament and Character
Inventory (TCI) (Cloninger et al., 1994). The scale includes 13 items

», «

(e.g., “l believe that miracles can happen”; “Sometimes | know what will

m, o«

happen because | have a ‘sixth sense”; “| believe that extrasensory per-
ception [e.g., telepathy or forecasting] really are possible”; “Commonly |
aminterested about things that cannot be scientifically explained”) that
are rated with a 5-point scale (1 = totally disagree; 5 = totally agree).
The internal reliability of the scale was very good (o = .89).

We calculated the mean scores of flexibility, persistence, dis-
tractibility, perseverance, and nonrational thinking for all the partici-

pants who had responded to at least 50% of the items.

2.2.3 | Cognitive performance

Cognitive performance was measured in 2011 with four subtests of the
Cambridge Neuropsychological Test Automated Battery (CANTAB):
(1) Paired Associates Learning Test (i.e., visual episodic memory and
visuospatial associative learning), (2) Reaction Time Test (i.e., reaction

time and response accuracy), (3) Rapid Visual Information Processing

Test (i.e., sustained visual attention), and (4) Spatial Working Memory
Test (i.e., spatial working memory). The tests include a computerized
set of items (approximately 20-30 min).

From each cognitive subtest, several variables were collected (e.g.,
number of correct and incorrect responses). Each single variable was
classified into four classes (1-4) on the basis of quartiles (normally
distributed variables) or quartile-like groups (nonnormally distributed
variables). Next, all the single variables within each subtest were
summed together to form scores of each cognitive subtest (only
such variables were included that discriminated between participants).
Finally, the sum scores were rank-order normalized (mean =0,SD = 1).
The sum scores were included as continuous variables in the analyses.
A more detailed description of the procedure of the cognitive tests is
available elsewhere (Rovio et al., 2016). Taken together, for each par-
ticipant, we formed altogether four scores for cognitive performance:
ascore for the Paired Associates Learning Test, a score for the Reaction
Time Test, ascore for the Rapid Visual Information Processing Test, and

a score for the Spatial Working Memory Test.

2.2.4 | Socioeconomic factors

Socioeconomic factors included participants’ and their parents’ level of
income and educational level. Participants’ and their parents’ educa-
tional level was categorized into three categories (1 = comprehensive
school; 2 = high school or occupational school; 3 = academic level, that
is, university or college). If mother’s and father’s educational levels dif-
fered from each other, we selected the higher level of education. Level
of parents’ income (in 1980) included eight categories (1 = less than
15,000 Finnish mark per year; 8 = more than 100,000 Finnish mark per
year). Participants’ level of income (in 2011) was evaluated with a 13-
point scale (1 = less than 5000€ per year; 13 = more than 60,000€ per

year).

2.2.5 | Polygenic cognitive potential

A polygenic score for cognitive performance was calculated for each
participant. The genotyping was performed for 2443 samples using a
custom build lllumina Human 670k BeadChip at Welcome Trust Sanger
Institute. Genotypes were called using Illuminus clustering algorithm
(Teo et al.,, 2007). Genotype imputation was conducted using Bea-
gle software (Browning et al., 2018) and The Sequencing Initiative
Suomi (SISu) as the reference data. A polygenic score for the cogni-
tive function was calculated using LDpred, a Bayesian method that
estimates posterior mean causal effect sizes from genome-wide asso-
ciation (GWA) study summary statistics by assuming a prior for the
genetic architecture and linkage disequilibrium (LD) information from
a reference panel (Vilhjalmsson et al., 2015): an infinitesimal fraction
of causal variants was assumed, and summary statistics from Savage
et al.’s (2018) GWA study for intelligence were used. The LD between

markers was estimated from the SISu data.
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2.3 | Statistical analyses

Statistical analyses were conducted with STATA SE (version 13.0). First,
we compared included (n = 1764) and excluded participants (n = 1832)
using independent samples t-tests and chi-square tests.

Second, we examined the association of socioeconomic factors
with social intolerance. The dependent variable was social intolerance
in 2012 and the independent variables included level of income in
childhood and parents’ educational level in 1980 (Model 1) and also
participants’ level of income and educational level in adulthood in 2012
(Model 2). The models were adjusted for age and sex. There was not
any significant multicollinearity in the models (VIF values between 1.23
and 1.24).

Third, we examined the associations of polygenic cognitive poten-
tial (genetic samples collected in 2011) and cognitive test performance
(assessed in 2011) with social intolerance using linear regression anal-
ysis. The dependent variable was social intolerance in 2012. The
independent variables included polygenic cognitive potential (Model
1) and also performance in different cognitive domains including (i)
visual memory and visuospatial associative learning, (ii) reaction time,
(iii) sustained visual attention, and (iv) spatial working memory (Model
2). In both models, covariates included age, sex, and participants’ and
their parents’ socioeconomic factors. There was no significant mul-
ticollinearity between various cognitive tests (as evaluated with VIF
values).

Finally, the associations of cognitive styles with social intolerance
were investigated using growth curve models. Growth curve models
estimate (1) “fixed effects” that are interpreted as classic regression
coefficients and (2) “random effects” that estimate individual-level
variance in the intercept, slopes, and residual variance (i.e., within-
individual variance over the follow-up time). We predicted the trajec-
tory of social intolerance over the 15-year follow-up time (in 1997,
2001, and 2012) by cognitive styles. All the models were adjusted
for follow-up time, follow-up time squared, age, sex, and participants’
and their parents’ socioeconomic factors. In addition, all the mod-
els included the interactions of follow-up time with cognitive styles,
in order to investigate whether the associations of cognitive styles
with social intolerance change over the follow-up. Each cognitive style
(flexibility, persistence, distractibility, perseverance, and nonrational
thinking) was set as predictor separately. This was done to avoid exces-
sive number of independent variables and interactions in the model
(i.e., besides of the main effects, there were interactions of predictor

with follow-up time and follow-up time squared).

3 | RESULTS

3.1 | Descriptive information
Descriptive statistics of the study variables are presented in Table 2.
The results of attrition analyses are described in Supplementary Mate-

rial. Educational level and measures of cognitive performance were

SAARINEN ET AL.

positively correlated in the following way: education and the Rapid
Visual Information Processing Test (r = 0.26), education and the Spatial
Working Memory Test (r = 0.10), education and the Paired Associates
Learning Test (r = 0.15), and education and the Reaction Time Test
(r=0.09).

3.2 | Socioeconomic factors and social intolerance

Table 3 shows the findings of regression analyses when predicting
social intolerance by socioeconomic factors both in childhood and
adulthood. Level of family income in childhood or participants’ or their
parents’ educational level were not related to social intolerance. Partic-
ipants’ high level of income in adulthood was related to slightly lower
social intolerance (p < .014) but this did not survive after Bonferroni

correction for multiple testing.

3.3 | Polygenic cognitive potential, cognitive test
performance, and social intolerance

The results of regression analyses examining the associations of
cognitive test performance and polygenic cognitive potential with
social intolerance are presented in Table 4. No significant associa-
tions were found. That is, neither polygenic cognitive potential nor
performance in any cognitive domain (in visual episodic memory
and visuospatial associative learning, or reaction time, or sustained
visual attention, or spatial working memory) was related to social
intolerance. As additional analyses, we reran the analysis without con-
trolling for socioeconomic factors, but all the associations of cognitive
performance in different subtests with social intolerance remained

nonsignificant.

3.4 | Cognitive styles and social intolerance

The results of growth curve models are presented in Table 5. The
findings are illustrated in Figure 1. High distractibility, low persistence,
high perseverance, and low flexibility predicted higher trajectory of
social intolerance. Nonrational thinking, in turn, was not related to the
trajectory of social intolerance. Figure 1 suggested that there may be a
“threshold effect” in the associations of persistence and perseverance
with social intolerance: participants with high persistence seemed to
differ from participants with low persistence but not from participants
with average levels of persistence. Similarly, participants with low
perseverance seemed to differ from participants with high persever-
ance but not from participants with average levels of perseverance. In
addition, there were no significant interactions between the predictors
and follow-up time or follow-up time squared. This indicated that
the associations of high distractibility, high perseverance, and low
flexibility with higher social intolerance were evident over the 15-year

follow-up.



Brain and Behavior
SAARINEN ET AL. S Wl LEY 7 of 14

(a) (b)_ |
7 V7 n
5 <)
g
& S
© © 8-
o A g
2o £°1
= ]
g H
? <] N
0 3 6 9 12 15 0 3 6 9 12 15
Follow-up time (years) Follow-up time (years)
Low distractibility Low persistence
—=— Average distractibility —=— Average persistence
—— High distractibility —— High persistence
(€) v (d) -

Social intolerance (z-score)
5 0
Social intolerance (z-score)
0

o 3 6 9 12 15 o 3 6 9 12 15
Follow-up time (years) Follow-up time (years)
Low perseverance Low flexibility
—=— Average perseverance —— Average flexibility
—— High perseverance —— High flexibility
(e) |
0
o
O
(72 B o\ |
&
] T
(&)
£ o I
g
]
c
= o
.
(5]
o
n
<
0 3 6 9 12 15

Follow-up time (years)

Low non-rational thinking
—— Average non-rational thinking
—— High non-rational thinking

FIGURE 1 The trajectories of social intolerance in adulthood separately for participants with low (—1 SD), average, and high (+1 SD) scores of
(a) distractibility, (b) persistence, (c) perseverance, (d) flexibility, and (e) nonrational thinking. Estimated means with 95% confidence intervals. Note:
adjusted for age, sex, and participants’ and their parents’ socioeconomic factors
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TABLE 2 The means, standard deviations (SD), frequencies, and ranges of the study variables

Age (1997)
Sex (female)
Parents’ educational level (1980)
Comprehensive school
High school or occupational school
Academic level
Family income in childhood (1980)
Participants’ educational level (2011)
Comprehensive school
High school or occupational school
Academic level
Participants’ level of income (2011)
Cognitive styles (1997)
Flexibility
Distractibility
Perseverance
Persistence
Nonrational thinking
Polygenic cognitive potential
Cognitive performance (CANTAB) (2011)
Paired Associates Learning Test
Spatial Working Memory Test
Rapid Visual Information Processing Test
Reaction Time Test
Social intolerance
1997
2001
2011

TABLE 3 Results of regression analyses when predicting social intolerance by socioeconomic factors

Family income in childhood
Parents’ educational level
Participants’ level of income

Participants’ educational level

Note: Adjusted for participants’ age and sex.

Mean SD Frequency (%)
27.60 5.00
1107 (57.9)
629 (32.9)
791(41.4)
491 (25.7)
4.88 1.94
144 (8.3)
918(61.2)
674(38.8)
7.34 3.08
3.92 0.61
3.02 0.73
0.58 0.19
3.69 0.66
2.69 0.80
0.34 1.01
0.03 0.98
0.01 0.99
0.05 1.00
0.01 0.99
2.14 0.52
212 0.52
217 0.49
Model 1 (n = 1679) Model 2 (n = 1249)
B 95% Cl p B 95% Cl p
—0.004 —0.018;0.009 565 0.000 —0.017;0.016 956
—0.015 —0.051;0.021 420 0.014 —0.029;0.057 517
-0.012 —0.022; -0.003 .014
—0.037 —0.093;0.019 .194

As additional analyses, we examined whether educational level

could modify the effects of cognitive styles on social intolerance.

That is, we added the interaction between each cognitive style and

education to the predictors. There were no significant interactions,

indicating that the effect of each cognitive style on social intolerance

was similar at different educational levels.
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TABLE 4 Results of regression analyses when predicting social intolerance by cognitive performance

Model 1 (n = 1099)

Model 2 (n = 960)

B 95% ClI p B 95% ClI p
Polygenic cognitive potential 0.028 —0.001;0.057 .060 .025 -0.007;0.057 125
Paired Associates Learning Test —.002 —0.037;0.033 911
Spatial Working Memory Test —.005 —0.039;0.029 761
Rapid Visual Information Processing .018 —0.016;0.052 .308
Test
Reaction Time Test —.020 —0.052;0.011 204

Note: Adjusted for age, sex, and socioeconomic factors in childhood and adulthood.

3.5 | All predictors included simultaneously when
predicting the trajectory of social intolerance

As additional analysis, we included all the predictor variables in a same
growth curve model when predicting the trajectory of social intoler-
ance. That is, the predictors included cognitive styles (distractibility,
persistence, perseverance, flexibility, nonrational thinking), cognitive
performance (visual episodic memory and visuospatial associative
learning, or reaction time, or sustained visual attention, or spatial work-
ing memory), socioeconomic factors in childhood and adulthood (level
of income, educational level), and polygenic cognitive potential. The
analyses were adjusted for age and sex. The results are presented in
Supplementary Table S1. To summarize, the only significant predictors
of higher trajectory of social intolerance were low persistence, low flex-
ibility, and high perseverance. Thus, the results remained similar to the
main analyses, except for distractibility that became a nonsignificant

predictor.

4 | DISCUSSION

In this study, we investigated factors that could contribute to the tra-
jectory of social intolerance over a 15-year follow-up in a population-
based Finnish sample. In summary, the results showed that cognitive
styles were found to be the only predictors of social intolerance: low
persistence, high perseverance, and low flexibility predicted higher tra-
jectory of social intolerance consistently in the analyses. Spiritual (vs.
rational) thinking did not predict social intolerance. Neither cognitive
performance nor polygenic cognitive potential was related to social
intolerance. Further, participants’ or their parents’ educational level
was not significantly associated with participants’ social intolerance.
Taken together, this study suggests that educational level or cogni-
tive performance may not be crucial contributors for the development
of social intolerance. Instead, certain cognitive styles may strongly
predict higher trajectory of social intolerance in adulthood.

There are findings suggesting that high cognitive abilities are related
to lower prejudices, lower ethnic distance, lower ethnocentrism, higher
liberal values, and violence endorsement against outgroups (Meeusen
& Dhont, 2015; Deary et al., 2008; Schoon et al., 2010; Hodson &

Busseri, 2012; De Keersmaecker et al., 2018; Zmigrod et al., 2021). In
our study, however, neither cognitive performance nor polygenic cog-
nitive potential was associated with social intolerance. This may have
several explanations. First, although some studies have obtained sta-
tistically significant associations between cognitive performance and
prejudices, cognitive abilities may explain only a small portion of vari-
ation in prejudices: for example, circa 3% of prejudices toward sexual
minorities (Keiller, 2010). Second, cognitive abilities may relate to bet-
ter abilities to hide socially undesirable attitudes such as prejudices
(Deary et al., 2008). Specifically, high cognitive abilities associate with
lower explicit prejudice but higher implicit prejudices toward foreign-
ers (von Stiilpnagel & Steffens, 2010). In line with this, high cognitive
abilities are related to lower racial prejudices and stronger support for
racial equality in principle but not in practice (Wodtke, 2016).

Regarding cognitive styles, it has been found that high psychological
rigidity or low flexibility correlates with lower implicit racism (Cun-
ningham et al., 2004), higher generalized prejudice (Levin et al., 2016),
dogmatism in political extreme ideologies (Zmigrod, 2020; Zmigrod
et al., 2020), intellectual humility (Zmigrod et al., 2019), authoritari-
anism and nationalism (Zmigrod et al., 2018), and right-wing attitudes
(Van Hiel et al., 2016). Our population-based study provided longi-
tudinal evidence showing that high perseverance, low psychological
flexibility, and low persistence predicted higher trajectory of social
intolerance over a 15-year follow-up. Taken together, this suggests that
there is an elevated likelihood for social intolerance in individuals with
strong dispositions to (i) stop working when facing temporary frus-
tration or challenges (e.g., proneness to make impulsive conclusions
if experiencing frustration in interaction with outgroup members or
if information processing is experienced as complicated), (ii) to refuse
to revise one’s beliefs rather than to flexibly rethink one’s attitudes
(e.g., one’s beliefs about outgroup members may not be updated if
encountering new pieces of information that are contradictory to one’s
previous observations), and (iii) not to adapt one’s behavior to unex-
pected changes of circumstances (e.g., one’s beliefs remain similar
even if outgroup members change their behavior). Our findings pro-
vide empirical support for a framework of prejudices proposing that
cognitive styles may lead to a biased assessment (threat percep-
tions), biased immediate responses (e.g., approach vs. avoidance when
encountering outgroup members), and in that way to increase preju-
dices (Dhont & Hodson, 2014).
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studies on the topic have assessed full intelligence quotient (IQ) or
more stable cognitive abilities (not merely cognitive performance dur-
ing a single test situation). Third, we obtained a modest attrition bias
so that included participants had slightly higher cognitive performance
than dropped-out participants (i.e., participants who had not data
on, for example, social intolerance and could not be included in the
analyses). Finally, our results cannot be directly generalized to differ-
ent populations. As our sample consisted of ethnic Finns (not other
ethnicities or ethnic minority members), our results may not be gen-
eralized to populations with different ethnicities. Circa 8.0% of the
Finnish population are immigrants (Finland), while the corresponding
percentage in the United States is 13.6% (OECD, 2020). Although our
study did not focus on intolerance toward ethnic or racial outgroups,
it is possible that contacts with different ethnicities in every-day
life might increase also broader intolerance toward different social
groups.

Regarding practical implications, our study suggests that merely
raising educational level or providing cognitive training may not be
the most effective ways to reduce social intolerance in Western coun-
tries such as Finland. To date, a large proportion of prejudice-related
interventions appear to have directly targeted prejudice-related con-
tents (e.g., to provide knowledge about different minorities) (Rutland
& Killen, 2015) but such prejudice-directed interventions may even
increase prejudices in some groups of individuals (Vorauer & Sasaki,
2010). Our findings tentatively suggest that targeting certain cog-
nitive styles (i.e., how an individual processes acquired knowledge)
would more effectively diminish social intolerance, if supposing that
there might be some causal relationships between cognitive styles
and social intolerance. Hence, it would be effective to focus on
cognitive styles (without necessarily a direct link to contents of
prejudices) in prejudice-reduction interventions. In particular, when
tailoring prejudice-reduction interventions, it is important to consider
that reducing perseverance and increasing flexibility and persistence
of thinking could alleviate social intolerance. This is in accordance with
a previous intervention study showing that increasing flexibility can
effectively alleviate prejudices (Masuda et al., 2012).

There is promising evidence that cognitive styles can be enhanced in
comparatively short-term and cost-effective interventions: for exam-
ple, flexibility can be enhanced in 2-3 months (Fledderus et al., 2010;
Puolakanaho et al., 2020) or even with a 1.5-h-long computer-based
program (Waller et al., 2011). This evidence comes, however, mostly
from psychiatric populations, such as patients experiencing delusions,
psychological distress, or burnout (Fledderus et al., 2010; Puolakanaho
et al., 2020; Waller et al., 2011). Future studies could investigate
whether these kinds of programs could be applied to nonclinical

populations in interventions reducing social intolerance.
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