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1. Introduction

Those who travel the world are frequently struck by the differ-
ences that exist in the ways people from different parts of the
world conduct themselves. Acknowledgement of such differences
has been apparent for millennia: as early as the fifth century, the
Greek philosopher Thucydides contrasted the self-control and sto-
icism characteristic of Spartans with the more indulgent and free-
thinking citizens of Athens (Lee & Morley, 2015). To this day, such
observations typically concern themselves with adult behavior,
scarcely paying attention to dissimilarities that might exist
between the youngest members of societies. Temperament,
defined as early appearing and relatively stable individual differ-
ences in reactivity and self-regulation, is a useful construct for
exploring such differences in infants and children. In this paper,
we summarize temperament data collected in countries around
the globe, and relate these to indicators obtained for adult person-
ality dimensions, the values that characterize different cultures,
and biological underpinnings that shape and are shaped by
cultures.
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The inescapable power of culture is largely a function of the fact
that it provides a constant background of philosophy, shared his-
tory, and geo-political factors, which jointly impact the environ-
ment of the developing individual at essentially every moment of
life. Culture, then, provides a unique lens for examining the origins
of individual differences in reactivity and regulation. In essence,
cross-cultural studies represent “natural experiments”, wherein
culturally influenced family/parenting variables are not being
manipulated, yet change systematically as a function of cultural
exposures, powerful with respect to shaping individual differences.
Although it must be acknowledged that the variability within cul-
tures is typically greater than differences between them, we have
observed considerable cultural contributions in our own work
addressing temperament (e.g., Gaias et al.,, 2012; Slobodskaya,
Gartstein, Nakagawa, & Putnam, 2013), and others have noted that
effect sizes associated with culture are often greater than those for
age and gender, also significant factors in shaping social-emotional
development (Achenbach & Rescorla, 2007; McCrae et al., 2010).

Although theory and research addressing cross-cultural vari-
ability in individual differences has framed the pathway of influ-
ence from culture to temperament/personality, the reverse
effects are also possible, and have been discussed in the context
of processes related to “culture-gene coevolution”. According to
the culture-gene coevolutionary theory, cultural values have
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evolved, and influence the environment (social and physical) under
which genetic selection takes place (Boyd & Richerson, 1985). With
respect to processes relevant to temperament, characteristics of
those from different cultural groups, driven in part by genetic
influences, may shape expected/acceptable ways of behaving in
social matters, such as expression of emotions, and prioritization
of rewards and threats in the formation of societal concerns
(Chiao & Blizinsky, 2010; Jack, Garrod, Yu, Caldara, & Schyns,
2012; Matsumoto et al., 2008; Way & Lieberman, 2010). In turn,
natural selection likely works to enhance the survival and repro-
ductive fitness of those possessing genes linked to behavior pat-
terns that yield success in a given social and physical environment.

1.1. Goals of the current study

Despite the promise of cross-cultural research to inform our
understanding of individual differences, the majority of studies
examining differences in temperament have focused on only two
to four cultures (e.g., the U.S. and Netherlands, Sung, Beijers,
Gartstein, de Weerth, & Putnam, 2015), single dimensions (e.g.,
shyness, Chen et al., 1998), or constructs that may not apply simi-
larly across different ages (e.g., difficulty, Super et al., 2008). In con-
trast, personality research has captured a more extensive body of
cultures around the world (e.g., McCrae, 2001), but these studies
have focused primarily on adults and adolescents. In response to
these shortcomings, the initial goal of the current study was to
consolidate temperament data across multiple investigations in
order to discern patterns of cross-cultural variability for three
factors identified as important across the lifespan.

Next, we set out to assess similarities and dissimilarities in the
correspondence between culture and individual differences in
terms of domains that have emerged from the study of adult per-
sonality and temperament development. Because the 5-factor
model of personality traits bears some similarity to attributes
emerging in studies of temperament structure (e.g., Rothbart,
Ahadi, & Evans, 2000), important information could be revealed
by jointly considering these two sets of individual difference
domains across cultures. Findings of similar patterns would sup-
port the inference of commonality of constructs assessed in these
two traditions, and suggest that the patterns observed in adult per-
sonality have roots in processes observed in infancy and childhood.
Dissimilarities would promote a more nuanced understanding of
the comparability of constructs, providing information regarding
the implications of culture for individual differences at differing
points in the life course.

A third goal was to explore aspects of cultural orientation as
correlates of temperament characteristics. Prior studies have
emphasized collectivism and individualism, and there are other
important distinctions between cultures that govern aspects of
personal interaction and socialization goals, ultimately helping to
shape the individuals living within these systems. This goal is
addressed through an analysis of relations between aggregate tem-
perament scores and ratings on six cultural dimensions comprising
a widely validated model of cultural orientation. Prior studies have
examined four of these dimensions in relation to personality,
providing a basis for expectations regarding their links to temper-
ament. Two newer dimensions have not yet been studied in
relation to individual-level variables, providing an opportunity to
address novel questions regarding societal values and patterns of
reactivity and regulation.

A final goal was to explore potential genetic contributions to
cultural differences in temperament. Despite notable contradictory
findings and failures to replicate, molecular geneticists have made
substantial progress over the past 15 years in understanding the
relationships between individual genes and psychological func-
tioning. Until recently, these studies have been conducted primar-

ily in the context of exploring differences within a population.
Recent investigations, however, provide a model for studying
between-culture variability. These studies (e.g., Chiao & Blizinsky,
2010; Minkov, Blagoev, & Bond, 2015; Way & Lieberman, 2010)
have reported on correspondence between the prevalence of certain
alleles in specific geographic regions along with information con-
cerning aspects of cultural orientation and rates of psychopathology
in these areas. We extend this thread of investigation, determining
whether these patterns of allelic distribution correspond to the
aggregate temperament traits characterizing the different regions
involved.

1.2. Temperament and personality

Temperament can be thought of as the “core” of personality,
shaping the development of additional facets that come online
later in childhood (Rothbart, 2011). Although personality is a more
inclusive category, temperament constructs overlap both concep-
tually and empirically with personality (De Pauw, Mervielde, &
Van Leeuwen, 2009; Rothbart et al., 2000; Shiner & DeYoung,
2013). Rothbart (2011) has suggested that temperament traits rep-
resent a subset of personality dimensions that can be measured in
the first few years, with some traits apparent at birth, and possibly
prenatally (e.g., DiPietro, Hodgson, Costigan, & Johnson, 1996), as
well as observed in non-human species (e.g., Panksepp &
Burgdorf, 2003).

The psychobiological model of temperament proposed by
Rothbart and Derryberry (1981) defined temperament as constitu-
tionally based individual differences in emotional, motor, and
attentional reactivity, and in self-regulation, that demonstrate con-
sistency across situations and relative stability over time. The term
‘constitutional’ stresses the connection between temperament and
biology, including the underlying physiological, neurobehavioral,
genetic and epigenetic influences. Emotional reactivity applies
to fear, anger, sadness, and positive emotions, whereas self-
regulation refers to processes serving to modulate reactivity, sup-
ported by attention functions, including orienting attention during
infancy and executive attention later in childhood and adulthood.
The psychobiological approach attempts to identify unique
domains of temperament (a number of which correspond to attri-
butes noted in other temperament frameworks), mapping these
onto underlying neurobehavioral systems, and outlining their
developmental pathways and interactions, and can be applied to
temperament observed across the lifespan.

Structurally, the psychobiological model encompasses three
overarching factors comprised of fine-grained attributes. Although
specific components measured at different ages are far from iden-
tical, higher order temperament constructs extracted from parent-
and self-report measures across different developmental periods
are remarkably similar (Gartstein & Rothbart, 2003; Putnam,
Ellis, & Rothbart, 2001; Putnam, Gartstein, & Rothbart, 2006;
Rothbart, Ahadi, Hershey, & Fisher, 2001). The first of these, Nega-
tive Emotionality (NEG), involves tendencies to experience and dis-
play fear, anger, sadness and physical discomfort. Surgency (SUR)
emerges as a second factor, primarily manifested through smiling,
laughing, activity, appreciation of high intensity stimulation and
approaching novel stimuli. A third factor, referred to as Regulatory
Capacity in infancy and later as Effortful Control (RC), includes
attentional abilities, behavioral control, and enjoyment of calm
activities.

Investigations of personality structure have generated support
for a similar three-factor model (Aziz & Jackson, 2001; Eysenck &
Eysenck, 1975; Tellegen, 1985); however, most contemporary
research is characterized by models with a five-factor structure
(Costa & McCrae, 1992; Digman, 1990; Goldberg, 1993). Consider-
able consensus among personality researchers has emerged
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regarding this five-factor structure, and the meaning of the five fac-
tors, often labeled as: Neuroticism (N), Extraversion (E), Conscien-
tiousness (C), Agreeableness (A), and Openness to Experience (O).
Instruments assessing these constructs have been utilized in a
variety of research contexts, including cross-cultural applications
with both adolescents and adults (De Fruyt, De Bolle, McCrae,
Terracciano, & Costa, 2009; McCrae, 2001, 2002; McCrae,
Terracciano et al., 2005a).

Temperament factors that represent the psychobiological
framework bear considerable similarity to those derived via the
five-factor model of personality. N, which is composed of subcom-
ponents including Anxiety, Hostility and Depression, is conceptu-
ally consistent with NEG. E, a construct involving sociability,
activity and positive affect, is analogous to SUR. With enjoyment
of novel activities and stimuli as a component, SUR also bears
similarity to O. The demonstration of attentional and behavioral
control that characterizes RC appears to represent an early mani-
festation of C. A does not have an apparent counterpart in the
psychobiological temperament structure. However, three-factor
models of personality have revealed a Psychoticism factor that
appears to be a combination of A and C (Costa & McCrae, 1992;
Eysenck & Eysenck, 1975; Scholte & De Bruyn, 2004), suggesting
that the regulatory temperament factor may be related to A as
well. Empirical analyses of adult temperament and personality
confirm the similarity of constructs arising from these separate
traditions. For example, Rothbart et al. (2000) reported correlations
ranging from 0.43 to 0.59 for Adult Temperament Questionnaire
factors and their Big Five counterparts.

1.3. Cross-cultural studies of individual differences

Cross-cultural differences in temperament and personality have
been identified, starting with infancy and into adulthood. Cross-
cultural temperament research with infants and toddlers has not
been as common as personality studies, which demonstrated the
robustness of the five-factor model from childhood to adulthood
across languages, cultures and political systems (De Fruyt et al.,
2009; Kohnstamm, Halverson, Mervielde, & Havill, 1998; McCrae
et al.,, 2005a). However, it should be noted that the three-factor
framework consistent with the psychobiological approach (i.e.,
SUR, NEG and RC) has been supported by cross-cultural investiga-
tions (Gartstein, Knyazev, & Slobodskaya, 2005; Montirosso, Cozzi,
Putnam, Gartstein, & Borgatti, 2011).

Cross-cultural temperament research with children has
revealed a number of mean-level differences in fine-grained
dimensions. Observational data has found Chinese toddlers to have
higher levels of behavioral inhibition than Canadian toddlers (Chen
et al.,, 1998). These findings converge with data from parent rat-
ings, in which Taiwanese infants were described as less active,
approachable, and adaptable, and more negative in mood than U.
S. infants (Hsu, Soong, Stigler, Hong, & Liang, 1981), and Japanese
preschoolers were reported to be more withdrawal-oriented, less
flexible, and to express less positive affect than U.S. children
(Windle, Iwawaki, & Lerner, 1988). Super et al. (2008) demon-
strated a pattern of similarities, as well as differences, in parental
perceptions of 3-8 year-old children across seven cultures. Their
findings indicated lower sensitivity, distractibility, and “difficulty”
in children from Sweden, higher regularity in Dutch children, and
higher distractibility in Australian children, in comparison to youth
from other nations. These authors additionally examined links
between global ratings of difficulty and specific temperament
dimensions, noting, for example, that for Italian mothers only,
overall temperamental difficulty was linked with the dimensions
of Approach and Adaptability, but not related to negative
emotionality.

Because cross-cultural investigations based in the psychobio-
logical tradition form the basis of the meta-analytic dataset used
in the current effort, we refrain from extensively reviewing the
results of these individual studies. Certain papers in this literature
warrant attention, however, as they indicate the consistency of
findings across the lifespan. Gaias et al. (2012) investigated
cross-cultural differences in temperament between infants, chil-
dren, and adults from the U.S. and Finland. Across all ages, U.S. par-
ticipants received higher ratings on temperamental fearfulness
than Finnish participants, and also demonstrated higher levels of
other negative affects at several time points. During infancy and
adulthood, Finns tended to score higher on positive affect and ele-
ments of temperamental RC. Montirosso et al. (2011) and Cozzi
et al. (2013), studying infants and toddlers, respectively, in the U.
S. and Italy both reported higher Cuddliness (an aspect of RC) in
Italian children and greater High Intensity Pleasure (an aspect of
SUR) in US children. Slobodskaya et al. (2013) compared infants
and toddlers from Russia, Japan and the US, reporting similar
effects at the two stages for multiple scales, with US children scor-
ing higher than Russian and Japanese children on SUR, and Japan
scoring higher than Russian and US children on NEG.

The distribution of personality traits across cultures has been
shown to be a function of region, with geographically proximate
cultures tending to have more similar profiles, and pronounced dif-
ferences emerging between different regions. McCrae (2001, 2002;
Allik & McCrae, 2004) analyzed self-report data gathered with the
NEO-PI-R (Costa & McCrae, 1992) in 36 cultures, revealing system-
atic effects in which Europeans demonstrate higher levels of E and
O scores relative to Asian and African cultures. Additionally, North-
ern European cultures tended to demonstrate higher levels of Neu-
roticism than Southern European cultures. McCrae, Terracciano
et al. (2005a, 2005b) gathered reports from college students in
51 cultures regarding someone from their country that they knew.
Their results largely replicated those from the self-report data,
additionally joining America with European nations with respect
to high levels of E and O, and Northern European cultures demon-
strating higher C as well as N than Southern European cultures.
Recently, McCrae et al. (2010), explored convergence between
these adult data and ratings of young adolescents made by college
students in 24 cultures. McCrae et al. (2010) demonstrated sub-
stantial convergence at the facet level, and for the N and E factors,
with only modest consistency for O, A and C. As this differential
consistency may represent a developmental phenomenon, with
less uniform convergence for adolescents/young adults with
respect to O, A, and C, we similarly expect greatest convergence
between aggregate adult personality and our temperament scores
for Sur-E and Neg-N.

Conceptual and empirically supported correspondence between
temperament and personality factors, prior cross-cultural findings
from both traditions, and evidence of consistency of cultural effects
across different life stages inform our predictions regarding our
first two goals. First, we anticipate that the geographical patterns
characterizing our data will resemble those obtained in prior stud-
ies. Specifically, we expect (1) scores on SUR to be higher in the U.S.
and Europe than in Asian countries (2) scores on NEG to be higher
in East Asian nations than other countries, and (3) Northern Euro-
pean cultures to be particularly high on RC and low on NEG. Our
second goal is to formally test whether cross-cultural patterns
obtained for adult personality factors correspond to those in our
temperament dataset by correlating aggregate personality data
obtained by McCrae (2001, 2002; Allik & McCrae, 2004) with
aggregate temperament scores consolidated over cross-cultural
studies of temperament. Specifically, we expect that aggregate
temperament scores for SUR will be positively correlated with
aggregate personality scores for E and O, scores for NEG will be
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positively correlated with those for N, and scores for RC will be
positively correlated with those for C and A.

1.4. Cultural orientation and personality

Cultures are known to differ in terms of the values with which
their members identify, and related behaviors, with the most fre-
quently used framework for describing such differences developed
by Hofstede (1984, 2001, 2011; Hofstede, Hofstede, & Minkov,
2010; Minkov, 2007). Their six “dimensions of national cultures”
(Power Distance, Uncertainty Avoidance, Individualism/Collec-
tivism, Masculinity/Femininity, Long-Term/Short-Term Orienta-
tion, and Indulgence/Restraint) are statistically and conceptually
distinct from one another, and have been validated through their
links to a number of economic, political, social and geographical
factors. Importantly for the purposes of the current study, they
have also been linked to personality dimensions (Hofstede &
McCrae, 2004), accounting for a substantial amount of variance.
For instance, Hofstede and McCrae (2004) found Individualism to
account for 39% of the variance in countries’ average scores on
Extraversion, and explained 55% of the variance in N through the
combination of Uncertainty Avoidance and Masculinity.

Individualism-Collectivism represents the most commonly
applied construct in explaining cultural differences (Triandis &
Suh, 2002). The individualist pole of this dimension is defined by
an emphasis on caring for self and one’s immediate family, with
collectivism instead focused on the wellbeing of the larger group
with which one identifies. Individualism tends to be pronounced
in Western societies, with collectivism more frequently character-
izing Eastern cultures (Hofstede et al., 2010). With respect to per-
sonality, Individualism is most strongly associated with E, and has
also been linked to high self-reported O and other-reported A
(Hofstede & McCrae, 2004; McCrae, 2001; McCrae et al., 2005a).

Power Distance speaks to the acceptance of inequality in power
in a society, by the followers as well as by the leaders. Geographi-
cally, Power Distance tends to be higher in East European, Latin,
and Asian countries, with low scores typically found in Germanic
and English-Speaking countries (Hofstede et al., 2010). High Power
Distance was correlated with low levels of E and O, along with high
levels of self-reported C and low levels of other-reported A
(Hofstede & McCrae, 2004; McCrae, 2001; McCrae et al., 2005a).

Masculinity-Femininity defines the extent to which a society is
driven by competition, achievement, and success, rather than
cooperation, modesty, nurturance, and a focus on consensus.
Whereas Masculinity ratings tend to be high in Japan, German-
speaking countries and some Latin nations, very low levels have
been reported for Nordic countries and the Netherlands
(Hofstede et al., 2010). Self-reported N and O were positively cor-
related with Masculinity, and a negative association was reported
for A (Hofstede & McCrae, 2004).

Uncertainty Avoidance reflects the extent to which society mem-
bers are threatened by unstructured situations that are novel,
unknown, surprising, or unusual. Scores on this dimension tend
to be higher in countries in Latin America, East and Central Euro-
pean countries, as well as Japan; with lower scores frequently
found in English-speaking, Nordic, and Chinese cultures
(Hofstede et al., 2010). Individuals in high Uncertainty Avoidance
cultures have been characterized as more “emotional” (Hofstede,
2011), and this description appears consistent with personality
research finding this dimension to be positively associated with
both self- and other-reported N, and negatively with self-
reported A (Hofstede & McCrae, 2004; McCrae, 2001; McCrae
et al., 2005a).

Long-term vs short-term orientation and indulgence vs restraint
are recent additions to Hofstede’s model, and to our knowledge,
have not yet been studied in relation to temperament or personal-

ity. Cultures scoring high on Long-Term Orientation emphasize
values of persistence, thrift, and having a sense of shame, along
with ideals which promote the achievement of distant goals. In
contrast, cultures of Short-Term Orientation place more emphasis
on reciprocating favors and protecting one’s ‘face’ to satisfy more
immediate desires (Hofstede et al., 2010). Long-Term Orientation
has been strongly linked to East Asian countries with a history of
Confusionism, and is also somewhat high in countries in East and
Central Europe, whereas countries in North and South America
demonstrate more Short-Term Orientation. Indulgence is a cultural
dimension that reflects the degree to which a given society allows
members to be unrestrained, and represents societal allowance of
gratification and an emphasis on hedonic pursuits. Individuals
from countries high on this dimension are likely to rate themselves
as “very happy” and to remember positive emotions. In contrast,
Restraint represents societies with strict codes of conduct and
expectations of control of gratification (Hofstede et al., 2010). Res-
traint is highest in Eastern Europe and Asia, and Indulgence is more
pronounced in the Americas and Western Europe. With respect to
temperament, both Long-Term Orientation and high Restraint may
correspond to RC, as components of this temperament trait include
inhibitory control and satisfaction with sedate pursuits, qualities
important for patience required to subjugate primary goals in the
service of secondary ones. Short-Term Orientation and Indulgence
may be linked to high SUR, a trait bound in reward-seeking and
frequently impulsive approach tendencies, as well as exuberant,
high-intensity pleasure.

Our predictions regarding links between temperament and cul-
ture, based in similarity between psychobiological and Big Five
traits, previous studies of culture and personality, and conceptual
implications of regulatory and reactive dimensions for the pursuit
of differing goals, can be summed up as follows. SUR is expected to
be associated with high Individualism, low Power Distance, Mas-
culinity, Short-Term Orientation, and Indulgence. NEG is expected
to be linked to high Uncertainty Avoidance and Masculinity.
Predictions regarding RC are more tentative, due to conflicting
findings for C and A in relation to culture. Predictions based in C
suggest RC will be highest in individuals from countries character-
ized by high Power Distance. Those based in A suggest RC will be
linked to low Power Distance, Uncertainty Avoidance, and
Masculinity. We also predict RC will be associated with Long-
Term Orientation and Restraint.

1.5. Genes, individual differences, and culture

Whereas cultural orientation represents a pervasive set of envi-
ronmental effects that can explain patterns of differences between
persons from different areas of the globe, such differences are
likely to be additionally influenced by genetic variation between
populations. Although concerns have been raised about candidate
gene research with respect to understanding origins of health
and disease, a number of Single Nucleotide Polymorphism (SNPs)
have been consistently implicated in multiple domains of temper-
ament, and linked with culture. SNPs are DNA sequence variations
occurring commonly within a population in which a single nucleo-
tide in the genome differs between members of a biological species
or paired chromosomes. SNPs found within a gene, or in a regula-
tory region near a gene, are thought to play a more direct role in
affecting the gene’s functioning. Genes associated with neurotrans-
mitter functioning are most relevant to temperament, and three
such SNPs will be considered here.

5-HTTLPR (serotonin-transporter-linked promoter region) is a
repeat polymorphic region of SLC6A4, the gene that encodes for
the serotonin transporter, and occurs in the promoter region
responsible for the initiation of transcription (Collier et al., 1996;
Heils et al., 1996). The SLC6A4-linked polymorphic region or
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5-HTTLPR consists of two common alleles: a short (S) variant with
14 copies, and a long (L) variant with 16 copies of a 44 bp repeat
element (Kraft, Slager, McGrath, & Hamilton, 2005; Lesch et al.,
1996).

Multiple studies have explored relations between 5-HTTLPR
and social-emotional functioning in adults and children. The
results of these studies, including those regarding temperament,
however, have been relatively inconsistent. As noted by Saudino
and Wang (2012), the 5-HTTLPR has been linked to both high
and low levels of emotionality and shyness, with the polymor-
phism also connected to a wide variety of other temperament
dimensions, including activity level, attention, and reward depen-
dence. Chiao and Blizinsky (2010) interpreted existing findings as
suggesting that the S allele of 5-HTTLPR was associated with
heightened negative emotions, extending investigation in a cross-
cultural direction. The S allele is carried by approximately 70-
80% of individuals in East Asian regions, in comparison to European
samples in which about 40-45% of people carry this polymorphism
(Gelernter, Kranzler, & Cubells, 1997; Nakamura et al., 1997). Chiao
and Blizinsky (2010) showed a strong correlation between preva-
lence of the S allele and Collectivism across 29 nations. Their
results also indicated lower levels of anxiety and mood disorders
in collectivist and high S allele frequency countries, with regression
analysis suggesting that collectivism mediated the connection of S
allele prevalence with anxiety and mood disorder frequency (Chiao
& Blizinsky, 2010). Minkov et al. (2015) questioned the findings of
Chiao and Blizinsky (2010) in relation to Collectivism, noting that S
allele prevalence is particularly low in sub-Saharan Africa, a region
with several highly collectivist societies. Using an expanded data-
set including a more geographically diverse set of countries,
Minkov et al. (2015) did not confirm Chaio and Blizinsky’s findings
regarding collectivism. Minkov et al. (2015) did, however, find high
prevalence of S alleles to be associated with national scores for
Neuroticism and Hofstede’s Long-Term Orientation dimension.

A118G (m-opioid receptor) is a SNP within the MOPR gene
(OPRM1). Opioid receptors (MOPRs) are key agents in regulation
of emotional states, modulating positive and negative affect, for
example in situations involving social reward and rejection (Hsu
et al, 2013; Trezza, Damsteegt, Achterberg, Louk, &
Vanderschuren, 2011). A variety of animal models have been used
to demonstrate that genetic mutations of the MOPRs alter receptor
function, in turn influencing social behavior (Barr et al., 2008;
Moles, Kieffer, & D’Amato, 2004).

The G allele (i.e., A118G) has been linked with a mixed set of
outcomes, in so far as carriers were shown to become engaged in
affectionate relationships more easily, experiencing relatively
greater pleasure from social interactions (Troisi et al., 2011), but
at the same time, increased sensitivity to social rejection has also
been demonstrated in G-allele carriers (Bertoletti, Zanoni, Giorda,
& Battaglia, 2012; Way, Taylor, & Eisenberger, 2009). With respect
to personality, G-carriers self-reported higher Neuroticism scores
compared to AA homozygote carriers (Pecifia, Love, Stohler,
Goldman, & Zubieta, 2015). Whereas the G allele is fairly common
in European (15-30%) and Asian (49-60%) populations, it appears
relatively more frequently in the latter (Bergen et al, 1997;
Gelernter, Kranzler, & Cubells, 1999; Tan, Tan, Karupathivan, &
Yap, 2003). Way and Lieberman (2010) suggested that the G allele
was associated with “social sensitivity”, and explored population
prevalence of the allele in relation to Collectivism, finding higher
proportions of the G allele were associated with higher collec-
tivism, and with lower depression rates, across 26 countries, with
collectivism partially mediating the link between A118G and
depression.

MAOA-uVNTR (MAOA concentration) gene expression controls
functioning of the monoamine oxidase type A (MAOA) enzymes,
which play a key role in neural plasticity. Two common allelic

variants of this gene have been identified: high-activity MAOA
(HAM) and low-activity MAOA (LAM) in the upstream Variable
Number Tandem Repeat (MAOA-uVNTR) region. The MAOA-
uVNTR has been associated with multiple mental health conditions
in childhood and adulthood, including major depressive disorder
(Lung, Tzeng, Huang, & Lee, 2011; Rivera et al., 2009), panic disor-
der (Reif et al., 2012), aggression (Byrd & Manuck, 2014) and atten-
tion deficit hyperactivity disorder (ADHD; Guan, Wang, & Chen,
2009; Nymberg et al., 2013). Way and Lieberman (2010) conceptu-
alized the LAM as another marker of social sensitivity. Similar to
their analyses of A118G and 5-HTTLPR, prevalence of the LAM
allele was higher in collectivist societies, and collectivism medi-
ated links between gene prevalence and depression.

In sum, research on allelic distribution in relation to culture has
identified variants of three different genes whose prevalence corre-
lates with Neuroticism, and with rates of anxiety and mood disor-
ders. In the current study, we assess connections between the
prevalence rates of these genes and aggregate temperament scores.
Because high NEG, low RC, and low SUR are associated with inter-
nalizing problems in children (Gartstein, Putnam, & Rothbart,
2012), and Neuroticism is conceptually linked to NEG, we predict
that NEG will be highest, and RC and SUR will be lowest in
countries with high proportions of individuals carrying the S
allele of 5-HTTLPR, the G allele of A118G, and the LAM allele of
MAOA-uVNTR.

1.6. Summary of goals and predictions

The initial objective of the present study is to address the limi-
tations of the existing literature by consolidating cross-cultural
data across multiple investigations in order to discern patterns of
regional variability in temperament. We expected that scores on
SUR would be higher in the U.S. and Europe than Asian countries,
scores on NEG would be higher in East Asian nations than other
countries, and Northern European cultures would be particularly
high on RC and low on NEG. Second, we addressed the correspon-
dence between culture and individual differences investigated
through two different lenses, namely the study of adult personality
and temperament development. We expected that aggregate tem-
perament scores for SUR would be positively correlated with
aggregate personality scores for E and O; NEG would be positively
associated with scores for N; and RC would be positively correlated
with C and A. The third goal was to explore links between cultural
orientation dimensions and temperament characteristics across
the cultures included in our investigations. SUR was expected to
be associated with high Individualism, low Power Distance,
Masculinity, Short-Term Orientation, and Indulgence, and NEG to be
linked to high Uncertainty Avoidance and Masculinity, with more
tentative predictions offered concerning the RC factor, due to
inconsistent findings for Conscientiousness and Agreeableness in
relation to culture. Finally, we set out to explore potential genetic
contributions to cultural differences in child temperament. Specif-
ically, we explored whether the patterns of previously reported
allelic distributions correspond to variability in aggregate temper-
ament traits characterizing different regions involved, hypothesiz-
ing that NEG would be highest, and RC and SUR lowest, in countries
with high proportions of individuals carrying the S allele of 5-HTTLPR,
the G allele of A118G, and the LAM allele of MAOA-uVNTR.

2. Material and methods
2.1. Aggregate temperament

Temperament data were obtained from 10 published and 7
unpublished (conference presentations) cross-cultural studies
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concerning individuals from 18 nations. To be included in the cur-
rent analyses, each study was required to have conducted compar-
isons of temperament scores between the U.S. and at least one
other country, measured in individuals of the same age, with
instruments developed in the psychobiological tradition: the Infant
Behavior Questionnaire (IBQ; Rothbart, 1981); Infant Behavior
Questionnaire-Revised (IBQ-R; Gartstein & Rothbart, 2003); Early
Childhood Behavior Questionnaire (ECBQ; Putnam et al., 2006);
Child Behavior Questionnaire (CBQ; Rothbart et al., 2001); or Adult
Temperament Questionnaire (ATQ; Evans & Rothbart, 2007). A
search of PsycInfo using the terms “temperament” and “culture”
revealed no empirical papers meeting these criteria other than
those included in the current paper. Table 1 contains a list of all
studies, including the instruments used and countries examined.

Aggregate factor scores for each country were derived in a
three-step process. First, Cohen’s d effect sizes were calculated
for each scale within each country-specific subsample, represent-
ing that culture’s score in relation to the score for the U.S. subsam-
ple (as such, the score for the U.S. on all scales is 0). In cases for
which data gathered with a given instrument (e.g., the IBQ-R)
had been analyzed in more than one paper or publication for a par-
ticular country, scale scores were averaged across relevant investi-
gations. Second, instrument-specific factor scores were created by
averaging the Cohen’s d scale scores affiliated with each factor. For
instance, for infant samples, the IBQ-R SUR score was the mean of
Activity Level, Approach, High-Intensity Pleasure, Perceptual Sensi-
tivity, and Vocal Reactivity d scores. Finally, for the ten countries
that had been studied using more than one instrument, factor
scores from each measure were averaged to create a single aggre-
gate score for each country on each factor.

2.2. Aggregate personality

Average scores for individuals from the countries studied on the
five factors assessed with the NEO Personality Inventory were

Table 1
Summary of cross-cultural studies from which temperament scores were obtained.

obtained from prior studies. McCrae (2001, 2002) examined cul-
tural differences in self-reported personality from 36 countries,
including 12 for which we have aggregate temperament scores,
and McCrae et al. (2005a) gathered data from college students
asked to rate an individual from their country that they knew well,
assessing other-reported personality in 51 cultures, including 12
for which we have aggregate temperament scores. Countries repre-
sented in our analyses of both self- and other-reported aggregate
personality in relation to aggregate temperament include Belgium,
China, Denmark, Germany, Italy, Japan, Russia, South Korea, Spain,
and the U.S. Other-report, but not self-report, was available for
Chile and Poland. Self-report, but not other-report, scores were
available for the Netherlands and Taiwan. Self-report estimates
are based on samples ranging from 196 to 3730 per country (see
McCrae, 2002). Other-report estimates are based on samples rang-
ing from 177 to 919 per country (see McCrae et al., 2005a).

2.3. Cultural dimensions

Values for Hofstede’s six dimensions (Individualism-
Collectivism, Masculinity-Femininity, Uncertainty Avoidance,
Power Distance, Long Term Orientation-Short Term Orientation
and Indulgence-Restraint), initially published by Hofstede (2001)
and Hofstede et al. (2010) were obtained from http://www.
geerthofstede.nl/research-vsm on July 22, 2015. Scores for the ini-
tial four dimensions are based on analyses of over 100,000 ques-
tionnaires completed by IBM employees, with scores on Long-
Term Orientation and Indulgence-Restraint obtained from World
Values Survey data obtained from several thousand respondents.
Scores for all cultural dimensions were available for 15 of the 18
countries represented in our analyses. No cultural dimension
scores were available for Curacao; scores for Long Term
Orientation-Short Term Orientation were not available for
Suriname; and Indulgence-Restraint scores were not available for
Suriname nor Israel.

Authors and year

Age group (instrument)

Countries other than U.S. included

Published
Ahadi et al. (1993)
Cozzi et al. (2013)
Gaias et al. (2012)
Gartstein et al. (2006)
Gartstein, Peleg, Young, and Slobodskaya (2009)
Gartstein et al. (2003)
Gartstein, Slobodskaya, Zylicz, Gosztyla,
and Nakagawa (2010)
Montirosso et al. (2011)
Slobodskaya et al. (2013)
Sung et al. (2015)

Unpublished
Casalin, Putnam, and Gartstein (2013)
Gartstein et al. (2009)
Kirchhoff et al. (2013)
Komisi et al. (2009)
Krassner, Krogh, Vaever,
Putnam and Gartstein (2014)
Krassner et al. (2016)
Majdandzic et al. (2009)

Children (CBQ)
Toddlers (ECBQ)

Infants (IBQ?)
Infants (IBQ-R)
Infants (IBQ-R)
Infants (IBQ-R")

Infants (IBQ-R)

Infants (IBQ-R)

Infants (IBQ*)
Toddlers (ECBQ)
Adults (ATQ®)
Toddlers (ECBQ)

Toddlers (ECBQ)
Children (CBQ)

Infants (IBQ*), Children (CBQ), Adults (ATQ)

Infants (IBQ-R), Toddlers (ECBQ)

Infants (IBQ-RY), Toddlers (ECBQY)

China

Italy

Finland

China, Spain

Israel, Russia

Russia

Japan, Poland, Russia

Italy
Japan, Russia
Netherlands

Belgium

China, Spain, Finland
Germany

Finland, Belgium, USA, Chile
Denmark

Chile, South Korea, Poland
Curacao, Germany, Netherlands, Suriname, Taiwan

Notes:
¢ The IBQ includes only six of the fourteen scales found on the larger IBQ-R.

b Gartstein et al. (2010) did not find effects of culture on scales assessing Duration of Orienting, Cuddliness, Low-Intensity Pleasure and Soothability, so did not report

culture-specific statistics for these scales.

¢ Montirosso et al. administered an experimental version of one scale (Cuddliness) and did not include this scale in their analyses.
d Casalin et al. (2013) did not administer seven of the fourteen scales from the IBQ-R (Activity Level, Falling Reactivity, Low-Intensity Pleasure, Perceptual Sensitivity,
Sadness, Soothability and Vocal Reactivity) and nine of the eighteen scales from the ECBQ (Activity Level, Attention Shifting, Discomfort, Low-Intensity Pleasure, Motor

Activation, Perceptual Sensitivity, Sadness, Sociability, and Soothability).
¢ Komsi et al. reported factor scores, not scores for individual scales.


http://www.geerthofstede.nl/research--vsm
http://www.geerthofstede.nl/research--vsm

S.P. Putnam, M.A. Gartstein/Journal of Research in Personality 67 (2017) 157-170 163

2.4. Allelic frequency

Data on allelic frequency of the short variant of the 5-HTTLPR
gene were obtained from Chiao and Blizinsky (2010), who com-
piled these proportional data for 29 countries through a review
of 124 peer-reviewed publications studying a total of 50,135 indi-
viduals; and Minkov et al. (2015), who expanded the database pro-
vided by Chiao and Blizinsky (2010) using data compiled by
Murdoch, Speed, Pakstis, Heffelfinger, and Kidd (2013) on approx-
imately 2500 individuals, to cover 59 countries, including 16 rep-
resented in our analyses: Belgium, Chile, China, Denmark,
Finland, Germany, Israel, Italy, Japan, Korea, the Netherlands,
Poland, Russia, Spain, Taiwan and the U.S. Data on allelic frequency
of the G allele of the A118G polymorphism of the 1-opioid receptor
gene and the low expression allele of the MAOA-uVNTR polymor-
phism were obtained from Way and Lieberman (2010), who used
an approach similar to that employed by Chiao and Blizinsky
(2010), basing estimates on a combined sample of approximately
5000 individuals over 19 countries. Data for frequency of both
A118G and MAOA-uVNTR were available for 8 of our 18 countries:
China, Denmark, Germany, Italy, Japan, the Netherlands, Taiwan,
and the U.S. Data regarding A118G frequency were additionally
available for Finland, South Korea, and Russia, and MAOA-uVNTR
frequency data were also available for Poland.

2.5. Gross National Income per capita

Following Hofstede and McCrae (2004), who included Gross
National Income per capita as a control variable when exploring
relations between aggregate personality and cultural orientation,
estimates of Gross National Income per capita (calculated with
Atlas method; averaged from 1999 through 2014) was obtained
for 16 countries (excluding Taiwan and Curacao) from
http://data.worldbank.org/indicator/NY.GNP.PCAP.CD. An estimate
for Taiwan was created by extrapolating from 2011 GNP-PPP data
obtained from http://www.nationsonline.org/oneworld/GNI_PPP_
of_countries.htm.

3. Results
3.1. Aggregate temperament descriptive statistics

Aggregate temperament scores on SUR, NEG, and RC for
each country are presented in rank order in Table 2. To facilitate

Table 2
Aggregate temperament scores for countries studied.

Surgency Negative affectivity Regulatory capacity
Country Factor Country Factor Country Factor
score score score
Denmark 0.41 Chile 0.41 Denmark 0.52
Israel 0.39 Korea 0.38 Netherlands 0.47
Finland 0.09 Japan 0.33 Israel 0.44
Chile 0.07 Poland 0.29 Finland 0.32
Spain 0.06 Russia 0.21 Korea 0.30
USA 0.00 Spain 0.18 Germany 0.26
Suriname -0.01 Italy 0.16 Curacao 0.23
Poland -0.10 Taiwan 0.11 Spain 0.20
Germany -0.12 China 0.09 Belgium 0.13
Korea -0.13 Germany 0.01 Chile 0.05
Italy -0.16 USA 0.00 Russia 0.03
Taiwan -0.22 Suriname —-0.02 USA 0.00
Russia -0.23 Israel -0.11 Suriname -0.02
Netherlands -0.24 Belgium -0.30 Italy -0.04
Japan -0.24 Finland -0.36 Poland -0.15
Belgium -0.25 Curacao -0.38 Taiwan -0.24
China -0.59 Netherlands -0.67 Japan -0.35
Curacao -0.61 Denmark -0.86 China -0.80

. T,
<+ ul

Negative Affectivity

A

~ s o

Regulatory Capacity

Fig. 1. Geographic distribution of aggregate temperament scores. Darker shading
represents higher scores.

comparisons of geographical regions, these values are reflected in
shading on Fig. 1.

Geographical trends are obscure for SUR. Although the highest
score for SUR was associated with Denmark, other European coun-
tries were average (e.g., Germany) or relatively low (e.g., Belgium)
on this factor; although Curacao demonstrated the lowest levels of
SUR, other American cultures (e.g., USA) were relatively high. A
degree of consistency was, however, evident with respect to East
Asian nations: China demonstrated very low SUR; and Japan,
Taiwan and South Korea were all in the bottom half of the
distribution.

Asian and East European countries tended to also be consistent
in their levels of NEG. Four of the five highest scores came from
Korea, Japan, Russia and Poland; and Taiwan and China were also
in the top half of the distribution. Northern European nations
tended to demonstrate low NEG, with Denmark, Netherlands, Fin-
land and Belgium representing four of the five lowest scores. Coun-
tries of the Americas demonstrated no clear pattern: Chile received
the highest score on this factor, Curacao was among the lowest-
scoring, and USA and Suriname were near the middle of the
distribution.
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Table 3
Correlations between aggregate personality and aggregate temperament scores.

Surgency Negative affectivity Regulatory capacity
Extraversion
Self 0.65 —-0.57% 0.36
Other 0.60 -0.34 0.53"%
Neuroticism
Self -0.38 0.82 -0.40
Other 0.46 0.03 0.46
Conscientiousness
Self -0.11 -0.12 —-0.05
Other 0.27 0.29 0.26
Openness to experience
Self -0.30 -0.01 0.24
Other 0.43 —0.54" 0.45
Agreeableness
Self 0.24 -0.49 0.45
Other 0.67 —0.52" 0.75
Note: n=12.
" p<0.05.
# p<0.10.

Nations from Northern Europe were consistently high in RC:
Denmark, The Netherlands, and Finland demonstrated three of
the highest scores, and Germany and Belgium were in the top half
of the distribution. With the exception of South Korea, eastern
Asian countries, particularly China, tended to be rated low in RC.
Countries in the Americas were relatively moderate in RC.

3.2. Aggregate temperament and aggregate personality

Pearson’s correlations between aggregate temperament and
aggregate personality scores are presented in Table 3. Consistent
with expectations, countries characterized by high ratings for tem-
peramental SUR also demonstrated high self-rated and other-rated
scores for E. Also as anticipated, high levels of temperamental NEG
were found in the same countries showing high self-rated N. High
levels of both SUR and RC were associated with high scores on
other-rated A. Marginal associations suggested that high NEG
was associated with low levels of self-rated E, other-rated O, and
other-rated A; and that high levels of REG were linked to high
other-rated E.

3.3. Aggregate temperament and cultural orientation dimensions

Correlations between aggregate temperament scores and coun-
try scores for Hofstede’s six cultural orientation dimensions are
shown in Table 4. Because we wished to determine whether differ-
ent cultural orientations predicted unique variance in aggregate
temperament scores, controlling for Gross National Product per
capita (GNI), results of multiple regression using the six cultural
dimensions as predictors are also presented in Table 4.

Regarding SUR with respect to simple correlations, countries in
which individuals received high ratings on SUR were characterized
by low Power Distance, high Indulgence, low Long-Term Orienta-
tion, and, marginally, low Masculinity. The effect for Long-Term
Orientation remained significant, with a marginal effect indicating
low Masculinity predicting high SUR in the regression model, in
which cultural orientation and GNI accounted for 86% of the vari-
ance in SUR.

Correlations indicated that countries demonstrating high levels
of NEG had cultural orientations reflecting low levels of Individual-
ism and Indulgence; and high levels of Power Distance, Masculin-
ity, and Uncertainty Avoidance. GNI was also negatively correlated

Table 4
Correlations and regression coefficients between cultural orientation dimensions and
aggregate temperament scores.

Surgency Negative Regulatory
affectivity capacity
r B r B r B
Individualism 0.29 -049 -059° -0.50" 045" 043
Power distance —-0.65 -0.42 0.56 -0.16 -0.63 -0.79
Masculinity -043* -035" 055 0.51 -0.64° -0.76
Uncertainty —-0.06 031 0.60 0.42 -0.02 0.52
avoidance
Indulgence 0.57 -044 -0.60 -0.07 051* -0.13
Long term -0.72 -0.87 0.25 -0.26 -0.36 0.22
orientation
GNI per capita 0.29 0.63 -0.61 -027 047 -0.21
F 5.96 7.89 15.73
R? 0.86 0.89 0.94

Note: Correlation ns =17 for Individualism, Power Distance, Masculinity, Uncer-
tainty Avoidance and GNI, 16 for Long-Term Orientation, and 15 for Indulgence.
Regression df = 7, 7.

" p<0.05.

#* p<0.10.

Table 5
Correlations between population frequency of alleles and aggregate temperament
ratings.

Surgency Negative Regulatory
affectivity capacity
5-HTTLPR S-form —0.46"* 0.47* —-0.55
A118G G-form -0.45 0.58% -0.61
MAOA-uVNTR low —0.68 0.54 -0.82

expression

Note: n =16 for 5-HTTLPR, n=11 for A118G, n=9 for MAOA.
" p<0.05.
#* p<o0.10.

with NEG. Masculinity and Uncertainty Avoidance remained signif-
icant, and Individualism was marginally significant, as predictors
of NEG in the regression model, in which cultural orientation and
GNI accounted for 89% of the variance.

In correlational analyses, countries in which individuals were
rated as high in RC tended to be low in Power Distance and Mas-
culinity, and, marginally, high in Individualism and Indulgence.
GNI was also marginally positively correlated with RC. The effects
for Power Distance and Masculinity remained, the effect for Indi-
vidualism became significant, and high Uncertainty Avoidance
emerged as a significant predictor of high Regulatory Capacity in
the regression model, in which cultural orientation and GNI
accounted for 94% of the variance in RC.

3.4. Aggregate temperament and allelic frequency

Correlations between aggregate temperament scores and the
proportion of individuals possessing alleles linked to psychological
individual differences are shown in Table 5, and scatterplots of sig-
nificant correlations are presented in Fig. 2. SUR was marginally
associated with low frequency of S-form alleles of 5-HTTLPR and
significantly associated with low frequency of low expression
alleles of the MAOA-uVNTR gene. Marginal correlations were
evident indicating high NEG in nations with high proportions of
5-HTTLPR S-form and A118 G-form alleles. RC was significantly
associated with low frequency of S-form alleles of 5-HTTLPR,
A118 G-form, and low expression MAOA-uVNTR alleles.
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Fig. 2. Scatterplots of correlations between allele proportions and aggregate temperament traits. (A) S allele of 5-HTTPLR, (B) G allele of A118G and RC, (C) LAM allele of

MAOA-uVNTR and RC, (D) LAM allele of MAOA-uVNTR and SUR.

4. Discussion

The overarching goal of the current study was to understand
global variation in early-appearing differences between individuals
in their reactivity and regulation. To address this goal, we first con-
solidated data across multiple cross-cultural investigations of tem-
perament in order to discern patterns of geographic differences.
We then examined these aggregate temperament scores in terms
of their similarity to patterns obtained with personality variables,
their associations with cultural orientation dimensions, and corre-
spondence with allelic frequency of SNPs previously identified as
important to psychological functioning. This endeavor was unique
in its scope, representing far ends of both nature and nurture. Cul-
ture is perhaps the most distal representation of the influence of
nurture, with macrosystem-level effects transmitted through
layers of more proximal processes to influence individual develop-
ment; correspondingly, genes constitute the most distal manifesta-
tion of nature, with their impact translated through cellular, neural
and physiological mechanisms as maturation unfolds. Only a hand-
ful of investigations have attempted to connect these disparate
forces (e.g., Chiao & Blizinsky, 2010; Gonda, Vazquez, Akiskal, &
Akiskal, 2011; Way & Lieberman, 2010), and none, to our knowl-
edge, have integrated them in the context of infant and child
temperament.

4.1. Geographic patterns of temperament

Our descriptive geographical analysis was intended to address a
significant gap in existing research, addressing a number of
limitations, such as studying narrow individual dimensions
(e.g., shyness; Chen et al.,, 1998) and bi-cultural comparisons
(e.g., Gartstein, Slobodskaya, & Kinsht, 2003). Using data from 18
countries and 17 studies, global patterns of differences for the

three temperament factors (SUR, NEG, and RC) derived on the basis
of the psychobiological model were considered. With respect to
SUR, a consistent pattern emerged, insofar as East Asian cultures
demonstrated relatively low levels of this attribute, with China
scoring very low; and Japan, Taiwan, and South Korea all in the
bottom half of the distribution. NEG levels were also similar across
Asian cultures, as some of the highest scores were observed in
Korea and Japan, with Taiwan and China also in the top half of
the distribution. Relatively low NEG was observed across Northern
Europe, with Denmark, Netherlands, Finland and Belgium repre-
senting four of the five lowest scores. The low Negativity apparent
in Northern Europe was complemented by high levels of RC, as
Denmark, the Netherlands and Finland were among the highest
scoring countries. China scored very low in RC, which was also
low in Taiwan and Japan.

These geographic patterns are not surprising, given results of
existing research. For example, Taiwanese infants were rated lower
by their parents on activity and approach associated with SUR,
relative to their US comparison sample (Hsu et al., 1981), and Japa-
nese preschoolers were described as exhibiting less positive affect
than U.S. children (Windle et al., 1988). Findings of higher levels of
shyness and lower sociability for samples from Asian cultures, rel-
ative to their Western counterparts (e.g., Chen et al., 1998; Hart
et al., 2000), also appear consistent with lower SUR observed for
the Asian cultures in this study, in so far as shyness involves low
levels (or inhibited) approach tendencies associated with positive
emotionality (Putnam & Stifter, 2005). Few cross-cultural studies
of temperament have explicitly addressed aspects of regulation,
but our findings of high regulatory capacity among individuals in
Northern Europe complement those of low distractibility in Swed-
ish children (Super et al., 2008), and the tendency for parents of
Dutch infants to describe their children as demonstrating long
attention spans (Harkness & Super, 2006).
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4.2. Correspondence between cross-cultural patterns of temperament
and personality

A more formal evaluation of consistency with prior research
was possible with respect to concordance between aggregate per-
sonality and temperament ratings. Our results are in accord with
other studies documenting similarity between scores derived on
the basis of the 5-factor personality model and those obtained
from temperament instruments based in the psychobiological
framework (e.g., Rothbart et al., 2000). As hypothesized, high levels
of SUR overlapped geographically with high self-rated/other-rated
E scores. High NEG was observed across the same cultures as those
with members self-reporting high Neuroticism, whereas high SUR
and RC were associated with high levels of other-rated A. These
findings, indicative of similar patterns across personality and tem-
perament domains with respect to their geographic distributions,
support the inference of commonality of constructs assessed in
these two traditions. Importantly, this pattern of results suggests
that adult personality factors have roots in processes observed in
childhood and infancy. Stability of individual differences has been
reported as early as the first year of life (Bornstein et al., 2015),
nonetheless, temperament tends to be less stable early in life, pre-
sumably because the period of infancy to preschool age is a time of
major changes in the regulative aspects of temperament (Posner,
Rothbart, Sheese, & Voelker, 2012). Not surprisingly, stability has
been demonstrated over longer time intervals later in childhood
and adulthood. For instance, continuity between earlier surgency
and later positive emotionality was demonstrated from 8-12 years
to 20years of age (Shiner, Masten, & Tellegen, 2002), and
Kubzansky, Martin, and Buka (2004) found that anger/hostility at
7 years of age predicted adult measures of this attribute.

Links between temperament and personality indicators
observed across diverse geographic regions in this study, as well
as relationships among these individual differences reported else-
where (e.g., Evans & Rothbart, 2007), reflect homotypic continuity,
referring to similar behaviors over time, as well as heterotypic con-
tinuity, wherein an underlying developmental process is constant
over time, yet its manifestations vary somewhat with development
(Caspi, 1998). Although the majority of studies concerning differ-
ential continuity of temperament and personality have addressed
homotypic continuity, there are a number of examples of heteroty-
pic continuity in the literature. Kagan, Snidman, and Arcus (1998)
reported that reactive 4-month-old infants (exhibiting high levels
of negative affect and activity in response to novel stimuli) tended
to avoid interaction with peers at 4 years of age. In another exam-
ple, Putnam, Rothbart, and Gartstein (2008) found that toddler
Effortful Control was predicted by both SUR and Orienting/Regula-
tory Capacity measured during infancy. The present findings
suggests homotypic continuity for SUR/Extraversion and NEG/
Neuroticism, along with heterotypic continuity for A, with higher
SUR and RC linked to a more agreeable presentation across
cultures/geographic regions considered in this study.

4.3. Temperament and cultural orientation

Connections between characteristics of the individual and the
broad context in which they exist were then explored via relations
between aggregate temperament scores and cultural dimensions.
Whereas prior research has tended to emphasize collectivism
and individualism, in this work we considered a number of addi-
tional dimensions identified by Hofstede (e.g., Hofstede et al,,
2010) to provide a more thorough perspective on the interplay
between temperament and culture. Each of the cultural orientation
dimensions investigated was shown to make unique contributions
to one or more of the three temperament dimensions. It is notable

that the cultural dimensions explained a considerable amount of
variance in the three temperament factors after accounting for
variance associated with Gross National Income per capita, and
that the predictive constellation of cultural dimensions varied
depending on the temperament factor examined. The former
speaks to the strength and importance of this connection, as signif-
icant associations were demonstrated for the GNI on two of the
three temperament factors, indicating lower NEG and higher RC
for cultures with higher average incomes. The latter profile of dis-
tinct predictive relationships suggests specificity with respect to
the associations between cultural orientation dimensions and
individual differences. Overall, our results indicate the under-
investigated domains of cultural orientation capture important
distinctions that govern aspects of personal interaction and/or
socialization goals, ultimately helping to shape individuals living
within these systems.

Higher SUR was associated with low Power Distance and Long-
Term Orientation, and with high Indulgence. Hofstede has sug-
gested that “a society’s power distance level is bred in its families
through the extent to which its children are socialized toward obe-
dience or toward initiative” (Hofstede & McCrae, 2004, p. 62), and
the observed pattern of results supports this view, as well as the
idea that growing up in Short-Term Oriented and Indulgent cul-
tures creates exposure to norms geared toward the immediate
gratification of needs (Hofstede et al., 2010). Our findings suggest
that cultures in which individuals are compelled to accept the exis-
tence of inequity and to focus on distant goals rather than indul-
gence of immediate gratification may discourage the expression
of approach tendencies that promote initiative and pleasure
through intense sensations.

Higher NEG was apparent in cultures marked by orientations of
Collectivism, Masculinity, and Uncertainty Avoidance, with more
tentative associations with high Power Distance, low Indulgence
and Short-Term Orientation. Several studies have indicated rela-
tively greater emotional reactivity in children and adults from
Asian than Western countries (Chen, Yang, & Fu, 2012), and our
findings suggest that these trends extend to other highly Collec-
tivist countries such as Chile. Socialization in collectivistic cultures
has been described as focusing on emotional warmth and proxim-
ity that fosters acceptance of the group’s norms and values (Keller
et al., 2004). Caregivers in more collectivistic societies often
respond to their infants’ needs in an anticipatory manner, blurring
the self-other distinction, whereas caregivers in individualistic cul-
tures tend to encourage the expression of positive emotions and
focus on early flexible self-regulation (Greenfield, Keller, Fuligni,
& Maynard, 2003; Keller et al., 2004). Our findings suggest that
such practices may enhance the likelihood of expression for nega-
tive affect in children from cultures with a greater emphasis on col-
lectivistic values. Our results regarding Uncertainty Avoidance and
Masculinity converge with findings of higher N in adults from
countries characterized by these orientations (Hofstede &
McCrae, 2004). Uncertainty Avoidance, the degree to which soci-
eties provide structure to avoid distress-promoting events, might
be expected to emerge in societies in which individuals tend to
experience distress more frequently. Cultural Masculinity, associ-
ated with the pursuit of personal goals over relational ones, may
result in cultures in which children are left to, or even encouraged
to, express negative emotions more strongly.

High levels of RC were associated with low Power Distance and
Masculinity, as well as high Individualism and Uncertainty Avoid-
ance. Hofstede (2011) suggests that parents treat children more as
equals, rather than demanding obedience, in low Power Distance
societies, a practice that may promote precocious regulation; yet,
our findings are contrary to those indicating high Power Distance
is associated with Conscientiousness in adults, suggesting
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variability in these links across the lifespan. Relationship-oriented
parenting in Feminine societies may encourage cuddling and plea-
sure in low-intensity contexts, attributes associated with RC. Find-
ings regarding high RC and Individualism, significant only after
partialling out other cultural influences, are surprising with respect
to prior studies indicating more advanced gratification delay and
executive function in Chinese and Korean than US children (Oh &
Lewis, 2008; Sabbagh, Xu, Carlson, Moses, & Lee, 2006). In addition,
our findings concerning the link between high Uncertainty Avoid-
ance and high RC are not consistent with Hofstede (2011) describ-
ing individuals in high Uncertainty Avoidance cultures as more
“emotional”, or with adult personality studies indicating this
cultural dimension is positively associated with N (Hofstede &
McCrae, 2004; McCrae, 2001; McCrae et al., 2005a). The observed
pattern of results may be indicative of developmental differences,
and should be replicated in future research.

4.4. Temperament and allelic distribution

Correlations between aggregate temperament scores and the
proportion of individuals possessing alleles linked to individual
differences in relevant neuropsychological functions were docu-
mented, with several significant and trend-level effects resulting
from the small sample size available for the purposes of this aspect
of the study. The observed pattern of results was consistent with
our expectations. Specifically, whereas SUR was linked to low fre-
quencies of the low expression allele of the MAOA-uVNTR and
(marginally) S-form alleles of 5-HTTLPR; NEG was associated (mar-
ginally) with high proportions of A118 G-form and 5-HTTLPR
S-form alleles in a given population; and RC was related to low fre-
quency of A118 G-form, low expression MAOA-uVNTR alleles, and
S-form alleles of 5-HTTLPR. Although these SNPs have effects on
the development and functioning of very different neural mecha-
nisms, each has been linked to risk for mood and anxiety disorders.
Our findings suggest that temperament may be a mediating factor
in the connection between allelic and psychological dysfunction
frequency, as temperament contributes to the development of
symptoms (e.g., Gartstein et al., 2012).

More generally, temperament and personality may be viewed
as intermediary constructs linking the coevolution of genes and
cultures. Although cross-cultural variability in individual differ-
ences has been largely framed in terms of the pathway of influence
from culture to temperament/personality, the reverse effects are
also possible, with the aggregate characteristics of the population,
influenced in part by genetic composition, shaping the values and
emphases of the culture. The gene-culture coevolutionary theory
views cultural values as having evolved, both reflecting and influ-
encing the environments (social and physical) under which genetic
selection takes place (Boyd & Richerson, 1985). In this model,
biologically distinct populations develop characteristic ways of
behaving, which likely reflect reciprocal effects between allelic
distributions and value systems, or the interplay between biology
and culture. Genetic effects are, of course, subject to natural selec-
tion, wherein environmental pressures enhance the survival and
reproductive fitness of those possessing genes that give rise to par-
ticular behavior patterns (i.e., temperament and personality)
advantageous under certain conditions, but not others. Thus, cul-
tural orientation dimensions likely contribute to the selection
pressures operating upon behavioral individual differences within
a given population, helping to determine the allelic frequency for
related genes. Genetic effects, in turn, can be expected to shape
cultural parameters, as genetic factors form the basis of individual
differences in emotional responses, leading to differential consid-
eration of threats/rewards related to most critical societal concerns
(Chiao & Blizinsky, 2010; Way & Lieberman, 2010).

4.5. Limitations and future directions

Enthusiasm regarding the expansive scope of the current exer-
cise, in which temperament was associated with geographic
variability, global adult personality patterns, characteristics of
cultures, and frequency of polymorphisms, is to some extent
tempered by the limitations of our design. Most prominent is the
number of cultures included. Whereas Big Five personality traits
have been studied in over 50 cultures (e.g., McCrae et al., 2005a)
and cultural orientation in more than 75 (e.g., Hofstede et al.,
2010) nations, temperament data was available for only 18 coun-
tries. Because of incomplete overlap between temperament data
and the archival data for other variables, some tests were conducted
on very small sample sizes (e.g., 9 for the correlations between
MAOA allele frequency and temperament) in our analyses, and
concerns have been voiced regarding the accuracy of correlation
coefficients calculated with small samples (e.g., Schonbrodt &
Perugini, 2013). In addition, previous findings relating allelic
prevalence to cultural orientation in samples similar to those used
in the current study (i.e., Chiao & Blizinsky, 2010) failed to replicate
when tested with a more global representation of countries (i.e.,
Minkov et al., 2015). Thus, our results should be viewed as prelim-
inary, requiring replication with larger and more diverse samples
before firm conclusions can be drawn.

Furthermore, the temperament samples used were combined
across several ages, and several were reported in unpublished pre-
sentations, limiting our confidence in the comparability of the data
obtained and the representativeness of the samples. Combining
across ages also disallowed investigation of more fine-grained tem-
perament attributes, which have been shown to be uniquely asso-
ciated with psychological dysfunction (Gartstein et al., 2012). Also,
because the psychometric properties of the questionnaires used at
different ages are not identical, and thus may yield different effect
sizes, combining them to a common metric could have introduced
a degree of error into the aggregate scores. More generally, there
are inherent limitations of aggregate-level data, in that they do
not allow researchers to take into account variation of scores
within cultures. Data collection efforts involving measurement of
child temperament, adult personality, cultural orientation and/or
SNPs in the same individuals would allow for more sophisticated
analyses (e.g., multi-level modeling) concerning relations among
these variables. An additional critique regarding the cross-
cultural temperament research from which our data were obtained
concerns failures to conduct tests of measurement invariance to
determine whether the underlying meaning of items and the scales
with which they are associated is consistent across groups.
Although the individual instruments have been shown to achieve
similar factor structures in different countries (e.g., Ahadi,
Rothbart, & Ye, 1993; Montirosso et al., 2011), more extensive tests
of invariance are warranted. Relatedly, culture has been implicated
as a source of response bias. For instance, persons from East Asia
tend to endorse fewer extreme responses during questionnaire
completion than those from European cultures (Chen, Lee &
Stevenson, 1995), which may have contributed to low scores on
Surgency and Regulatory Capacity, and high scores on Negativity,
among Asian countries in the current study.

Our investigation was limited in scope with respect to the other
types of variables as well. At the cultural level, we did not take into
account important economic indicators or psycho-social factors
that may have qualified or complemented the impact of Hostede’s
dimensions. At the genetic level, we did not explore allelic distribu-
tion of other SNPs that have been identified as relevant to temper-
ament. Expanding the analyses presented herein to other
countries, more specific individual differences, and additional
cultural and genetic variables, will prove useful for enhancing the
lessons to be gleaned from the current effort.
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The results of this investigation also require additional concep-
tual efforts and suggest directions for integrative empirical pro-
jects. Although the contextual-developmental model proposed by
Chen (e.g., 2012; Chen, Chung, & Hsiao, 2008) and the developmen-
tal niche framework developed by Harkness and Super (e.g., 1994,
Super & Harkness, 2002) are notable for their elegant integration of
distal and proximal influences on developing individual differ-
ences, literature in these traditions has tended to focus on temper-
ament constructs associated with negative emotions, with
somewhat less attention paid to specific regulatory processes and
almost no focus on positive approach tendencies. In addition,
research in this vein has tended to emphasize collectivism-
individualism without considering other cultural dimensions. The-
ory and data addressing the ways in which constructs such as
Power Distance and Uncertainty Avoidance (Hofstede et al.,
2010) are filtered through more proximal processes, such as rela-
tional vs. autonomous socialization goals of caregivers (Keller,
2007), to impact a wide range of temperament attributes should
be considered, as such conceptual and empirical efforts are needed
to arrive at a more comprehensive understanding of links between
society and individual development.

Similarly, findings regarding differences between populations in
proportion of psychologically-relevant alleles should be comple-
mented by consideration of the neural and physiological processes
through which genes impact behavior. In their recent review of the
cultural neuroscience field, Chiao, Cheon, Pornpattananangkul,
Mrazek, and Blizinsky (2013) provide an overview of research
demonstrating relations between culture and neural bases of pro-
cesses such as empathy, emotional response and social interaction,
including neural processes previously explored in relation to tem-
perament (e.g., amygdala responsivity; Kagan, 1994). Environmen-
tally induced biological processes, such as fetal programming
occurring as a result of prenatal exposure (e.g., to stress, nutrition)
and as a function of epigenetic mechanisms (Babenko, Kovalchuk,
& Metz, 2015), deserve closer consideration in this context, as
these have been shown to extend across generations, similar to
toxicant effects (Skinner, 2011; Skinner, Manikkam, & Guerrero-
Bosagna, 2010), and are also likely to vary as a function of geo-
graphic region/cultural group.

In their summary of progress and promise in cultural neuro-
science, Chiao et al. (2013) suggest that collaboration holds the
key to further understanding the complex and dynamic elements
of nature and nurture that shape individual differences. We enthu-
siastically agree. The internet has enabled unprecedented connec-
tion between scholars around the world, easing the creation of
international teams to focus on common questions. These connec-
tions not only enhance coordination of data collection, they enable
more thorough understanding of the meaning of socialization prac-
tices as viewed by members of different cultures. At the same time,
increased appreciation of the importance of interdisciplinary per-
spectives is facilitating conversation and cooperation between
psychologists and biologists, anthropologists and chemists, epi-
demiologists and economists. Building diverse teams around the
globe and across academic disciplines will lead to a more enriched
understanding of the development of temperament and
personality.

Acknowledgments

The authors wish to acknowledge Sara Casalin, Niina Komsi,
Conny Kirchhoff, Ariye Krassner, Mirjana Majdandzic, and their
co-authors on the unpublished presentations from which some of
these data were obtained. Preliminary findings were presented to
the Occasional Temperament Conference, Lincoln, Nebraska, in
November 2014.

References

Achenbach, T. M., & Rescorla, L. A. (2007). Multicultural understanding of child and
adolescent psychopathology: Implications for mental health assessment. New York:
Guilford Press.

Ahadi, S. A., Rothbart, M. K., & Ye, R. (1993). Children’s temperament in the US and
China: Similarities and differences. European Journal of Personality, 7, 359-378.

Allik, J., & McCrae, R. R. (2004). Towards a geography of personality traits: Patterns
of profiles across 36 cultures. Journal of Cross-Cultural Psychology, 35, 13-28.

Aziz, S., & Jackson, C. J. (2001). A comparison between three and five factor models
of Pakistani personality data. Personality and Individual Differences, 31,
1311-1319.

Babenko, O., Kovalchuk, I., & Metz, G. A. S. (2015). Stress-induced perinatal and
transgenerational epigenetic programming of brain development and mental
health. Neuroscience and Biobehavioral Reviews, 48, 70-91.

Barr, C. S., Schwandt, M. L., Lindell, S. G., Higley, J. D., Maestripieri, D., Goldman, D.,
Suomi, S. J., & Heilig, M. (2008). Variation at the mu-opioid receptor gene
(OPRM1) influences attachment behavior in infant primates. Proceedings of the
National Academy of Science USA, 105(13), 5277-5281.

Bergen, A. W., Kokaszka, ]., Peterson, R., Long, ]. C., Virkkunen, M., Linnoila, M., &
Goldman, D. (1997). Mu opioid receptor gene variants: Lack of association with
alcohol dependence. Molecular Psychiatry, 2, 490-494.

Bertoletti, E., Zanoni, A., Giorda, R., & Battaglia, M. (2012). Influence of the OPRM1
gene polymorphism upon children’s degree of withdrawal and brain activation
in response to facial expressions. Developmental Cognitive Neuroscience, 2,
103-109.

Bornstein, M. H., Putnick, D. L., Gartstein, M. A., Hahn, C., Kwak, K., Auestad, N., &
O’Connor, D. L. (2015). Infant temperament across the first years of postnatal
life: Stability by age, gender, birth order, term status, and SES. Child
Development, 86, 844-863.

Boyd, R., & Richerson, P. ]. (1985). Culture and the evolutionary process. Chicago, IL:
The University of Chicago Press.

Byrd, A. L., & Manuck, S. B. (2014). MAOA, childhood maltreatment and antisocial
behavior: Meta-analysis of a gene-environment interaction. Biological
Psychiatry, 75(1).

Casalin, S., Putnam, S. P, Gartstein, M. A. (2013, September). Cross-cultural
differences in temperament in infancy and toddlerhood: United States of
America (US) and Belgium. In Presentation at the biannual convention of the
European conference for developmental psychology, Lausanne, Switzerland.

Caspi, A. (1998). Personality development across the life course. Handbook of child
psychology social. Handbook of child psychology. Social, emotional, and
personality development (5th ed., Vol. 3), pp. 311-388). Hoboken, NJ: John
Wiley & Sons Inc.

Chen, X., Chung, ]., & Hsiao, C. (2008). Peer interactions, relationships and groups
from a cross-cultural perspective. In K. H. Rubin, W. Bukowski, & B. Laursen
(Eds.), Handbook of peer interactions, relationships, and groups (pp. 432-454).
New York, NY: Guilford Press.

Chen, X., Hastings, P. D., Rubin, K. H., Chen, H., Cen, G., & Stewart, S. L. (1998). Child-
rearing attitudes and behavioral inhibition in Chinese and Canadian toddlers: A
cross-cultural study. Developmental psychology, 34, 677.

Chen, C., Lee, S., & Stevenson, H. W. (1995). Response style and cross-cultural
comparisons of rating scales among East Asian and North American students.
Psychological Science, 6, 170-175.

Chen, X., Yang, F., & Fu, R. (2012). Culture and temperament. In M. Zentner & R. L.
Shiner (Eds.), Handbook of temperament (pp. 462-478). New York: Guilford.
Chiao, J. Y., & Blizinsky, K. D. (2010). Culture-gene coevolution of individualism-
collectivism and the serotonin transporter gene (5-HTTLPR). Proceedings of the

Royal Society B: Biological Sciences, 277, 529-537.

Chiao, J. Y., Cheon, B. K., Pornpattananangkul, N., Mrazek, A. J., & Blizinsky, K. D.
(2013). Cultural neuroscience: Progress and promise. Psychological Inquiry, 24,
1-19.

Collier, D. A., Stober, G., Li, T., Heils, A., Catalano, M., Di Bella, D., Arranz, M. J.,
Murray, R. M., Vallada, H. P., Bengel, D., Miiller, C. R, Roberts, G. W., Smeraldi, E.,
Kirov, G., Sham, P., & Lesch, K. P. (1996). A novel functional polymorphism
within the promoter of the serotonin transporter gene: Possible role in
susceptibility to affective disorders. Molecular Psychiatry, 1(6), 453-460.

Costa, P. T., Jr., & McCrae, R. R. (1992). Neo PI-R professional manual. In G. J. Boyle, G.
Matthews, & D. H. Saklofske (Eds.), The sage handbook of personality theory and
assessment, volume 2: Personality measurement and testing (pp. 179-198).
Thousand Oaks, CA: Sage Publications.

Cozzi, P., Putnam, S. P., Menesini, E., Gartstein, M. A., Aureli, T., Calussi, P., &
Montirosso, R. (2013). Studying cross-cultural differences in temperament in
toddlerhood: United States of America (US) and Italy. Infant Behavior and
Development, 36, 480-483.

De Fruyt, F., De Bolle, M., McCrae, R. R,, Terracciano, A., & Costa, P. T. Jr., (2009).
Assessing the universal structure of personality in early adolescence: The NEO-
PI-R and NEO-PI-3 in 24 cultures. Assessment, 16, 301-311.

De Pauw, S. S. W., Mervielde, 1., & Van Leeuwen, K. G. (2009). How are traits related
to problem behavior in preschool children? Similarities and contrasts between
temperament and personality. Journal of Abnormal Child Psychology, 37,
309-325.

Digman, J. J. (1990). Personality structure: Emergence of the five factor model.
Annual Review of Psychology, 41, 417-440.

DiPietro, J. A., Hodgson, D. M., Costigan, K. A., & Johnson, T. R. (1996). Fetal
antecedents of infant temperament. Child Development, 67, 2568-2583.


http://refhub.elsevier.com/S0092-6566(16)30089-7/h0005
http://refhub.elsevier.com/S0092-6566(16)30089-7/h0005
http://refhub.elsevier.com/S0092-6566(16)30089-7/h0005
http://refhub.elsevier.com/S0092-6566(16)30089-7/h0010
http://refhub.elsevier.com/S0092-6566(16)30089-7/h0010
http://refhub.elsevier.com/S0092-6566(16)30089-7/h0015
http://refhub.elsevier.com/S0092-6566(16)30089-7/h0015
http://refhub.elsevier.com/S0092-6566(16)30089-7/h0020
http://refhub.elsevier.com/S0092-6566(16)30089-7/h0020
http://refhub.elsevier.com/S0092-6566(16)30089-7/h0020
http://refhub.elsevier.com/S0092-6566(16)30089-7/h0025
http://refhub.elsevier.com/S0092-6566(16)30089-7/h0025
http://refhub.elsevier.com/S0092-6566(16)30089-7/h0025
http://refhub.elsevier.com/S0092-6566(16)30089-7/h0030
http://refhub.elsevier.com/S0092-6566(16)30089-7/h0030
http://refhub.elsevier.com/S0092-6566(16)30089-7/h0030
http://refhub.elsevier.com/S0092-6566(16)30089-7/h0030
http://refhub.elsevier.com/S0092-6566(16)30089-7/h0035
http://refhub.elsevier.com/S0092-6566(16)30089-7/h0035
http://refhub.elsevier.com/S0092-6566(16)30089-7/h0035
http://refhub.elsevier.com/S0092-6566(16)30089-7/h0040
http://refhub.elsevier.com/S0092-6566(16)30089-7/h0040
http://refhub.elsevier.com/S0092-6566(16)30089-7/h0040
http://refhub.elsevier.com/S0092-6566(16)30089-7/h0040
http://refhub.elsevier.com/S0092-6566(16)30089-7/h0045
http://refhub.elsevier.com/S0092-6566(16)30089-7/h0045
http://refhub.elsevier.com/S0092-6566(16)30089-7/h0045
http://refhub.elsevier.com/S0092-6566(16)30089-7/h0045
http://refhub.elsevier.com/S0092-6566(16)30089-7/h0050
http://refhub.elsevier.com/S0092-6566(16)30089-7/h0050
http://refhub.elsevier.com/S0092-6566(16)30089-7/h0055
http://refhub.elsevier.com/S0092-6566(16)30089-7/h0055
http://refhub.elsevier.com/S0092-6566(16)30089-7/h0055
http://refhub.elsevier.com/S0092-6566(16)30089-7/h0065
http://refhub.elsevier.com/S0092-6566(16)30089-7/h0065
http://refhub.elsevier.com/S0092-6566(16)30089-7/h0065
http://refhub.elsevier.com/S0092-6566(16)30089-7/h0065
http://refhub.elsevier.com/S0092-6566(16)30089-7/h0070
http://refhub.elsevier.com/S0092-6566(16)30089-7/h0070
http://refhub.elsevier.com/S0092-6566(16)30089-7/h0070
http://refhub.elsevier.com/S0092-6566(16)30089-7/h0070
http://refhub.elsevier.com/S0092-6566(16)30089-7/h0075
http://refhub.elsevier.com/S0092-6566(16)30089-7/h0075
http://refhub.elsevier.com/S0092-6566(16)30089-7/h0075
http://refhub.elsevier.com/S0092-6566(16)30089-7/h9005
http://refhub.elsevier.com/S0092-6566(16)30089-7/h9005
http://refhub.elsevier.com/S0092-6566(16)30089-7/h9005
http://refhub.elsevier.com/S0092-6566(16)30089-7/h0080
http://refhub.elsevier.com/S0092-6566(16)30089-7/h0080
http://refhub.elsevier.com/S0092-6566(16)30089-7/h0085
http://refhub.elsevier.com/S0092-6566(16)30089-7/h0085
http://refhub.elsevier.com/S0092-6566(16)30089-7/h0085
http://refhub.elsevier.com/S0092-6566(16)30089-7/h0090
http://refhub.elsevier.com/S0092-6566(16)30089-7/h0090
http://refhub.elsevier.com/S0092-6566(16)30089-7/h0090
http://refhub.elsevier.com/S0092-6566(16)30089-7/h0095
http://refhub.elsevier.com/S0092-6566(16)30089-7/h0095
http://refhub.elsevier.com/S0092-6566(16)30089-7/h0095
http://refhub.elsevier.com/S0092-6566(16)30089-7/h0095
http://refhub.elsevier.com/S0092-6566(16)30089-7/h0095
http://refhub.elsevier.com/S0092-6566(16)30089-7/h0100
http://refhub.elsevier.com/S0092-6566(16)30089-7/h0100
http://refhub.elsevier.com/S0092-6566(16)30089-7/h0100
http://refhub.elsevier.com/S0092-6566(16)30089-7/h0100
http://refhub.elsevier.com/S0092-6566(16)30089-7/h0110
http://refhub.elsevier.com/S0092-6566(16)30089-7/h0110
http://refhub.elsevier.com/S0092-6566(16)30089-7/h0110
http://refhub.elsevier.com/S0092-6566(16)30089-7/h0110
http://refhub.elsevier.com/S0092-6566(16)30089-7/h0115
http://refhub.elsevier.com/S0092-6566(16)30089-7/h0115
http://refhub.elsevier.com/S0092-6566(16)30089-7/h0115
http://refhub.elsevier.com/S0092-6566(16)30089-7/h0120
http://refhub.elsevier.com/S0092-6566(16)30089-7/h0120
http://refhub.elsevier.com/S0092-6566(16)30089-7/h0120
http://refhub.elsevier.com/S0092-6566(16)30089-7/h0120
http://refhub.elsevier.com/S0092-6566(16)30089-7/h0125
http://refhub.elsevier.com/S0092-6566(16)30089-7/h0125
http://refhub.elsevier.com/S0092-6566(16)30089-7/h0130
http://refhub.elsevier.com/S0092-6566(16)30089-7/h0130

S.P. Putnam, M.A. Gartstein/Journal of Research in Personality 67 (2017) 157-170 169

Evans, D. E., & Rothbart, M. K. (2007). Developing a model for adult temperament.
Journal of Research in Personality, 41, 868-888.

Eysenck, H. ], & Eysenck, S. B. G. (1975). Manual of the eysenck personality
questionnaire. London: Hodder and Stoughton.

Gaias, L. M., Raikkonen, K., Komsi, N., Gartstein, M. A, Fisher, P. A, & Putnam, S. P.
(2012). Cross-cultural temperamental differences in infants, children, and
adults in the United States of America and Finland. Scandinavian Journal of
Psychology, 53, 119-128.

Gartstein, M. A., Komsi, N., Raikkonen, K., Gonzélez, C., Carranza, J. A., Ahadi, A., & Ye,
R. (2009, April). An examination of cross-cultural differences in infant
temperament: US, China, Spain, and Finland. In Presentation at the biannual
convention of the Society for Research in Child Development, Denver CO.

Gartstein, M. A., Gonzalez, C., Carranza, J. A, Ahadi, S. A, Ye, R,, Rothbart, M. K,, &
Yang, S. W. (2006). Studying cross-cultural differences in the development of
infant temperament: People’s Republic of China, the United States of America,
and Spain. Child Psychiatry and Human Development, 37, 145-161.

Gartstein, M. A., Knyazev, G. G., & Slobodskaya, H. R. (2005). Cross-cultural
differences in the structure of infant temperament: United States of America
(US) and Russia. Infant Behavior and Development, 28, 54-61.

Gartstein, M. A., Peleg, Y., Young, B. N., & Slobodskaya, H. R. (2009). Infant
temperament in Russia, United States of America, and Israel: Differences and
similarities between Russian-speaking families. Child Psychiatry and Human
Development, 40, 241-256.

Gartstein, M. A., Putnam, S. P., & Rothbart, M. K. (2012). Etiology of preschool
behavior problems: Contributions of temperament attributes in early
childhood. Infant Mental Health Journal, 33, 197-211.

Gartstein, M. A., & Rothbart, M. K. (2003). Studying infant temperament via the
revised infant behavior questionnaire. jJournal of Infant Behavior and
Development, 26, 64-86.

Gartstein, M. A., Slobodskaya, H. R., & Kinsht, I. A. (2003). Cross-cultural differences
in temperament in the first year of life: United States of America (US) and
Russia. International Journal of Behavioral Development, 27, 316-328.

Gartstein, M. A, Slobodskaya, H. R., Zylicz, P. 0., Gosztyla, D., & Nakagawa, N. (2010).
A cross-cultural evaluation of temperament development: Japan, United States
of America, Poland and Russia. International Journal of Psychology and
Psychological Therapy, 10, 55-75.

Gelernter, J., Kranzler, H., & Cubells, J. R. (1997). Serotonin transporter protein
(SLC6A4) allele and haplotype frequencies and linkage disequilibria in African-
and European-American and Japanese populations and in alcohol-dependent
subjects. Human Genetics, 101, 243-246.

Gelernter, J., Kranzler, H., & Cubells, J. (1999). Genetics of two mu opioid receptor
gene (OPRM1) exon I polymorphisms: Population studies, and allele
frequencies in alcohol- and drug-dependent subjects. Molecular Psychiatry, 4,
476-483.

Goldberg, L. R. (1993). The structure of phenotypic personality traits. American
Psychologist, 48, 26.

Gonda, X,, Vazquez, G. H., Akiskal, K. K., & Akiskal, H. S. (2011). From putative genes
to temperament and culture: Cultural characteristics of the distribution of
dominant affective temperaments in national studies. Journal of Affective
Disorders, 131, 45-51.

Greenfield, P. M., Keller, H., Fuligni, A, & Maynard, A. (2003). Cultural
pathways through universal development. Annual Review of Psychology, 54,
461-490.

Guan, L, Wang, B., & Chen, Y. (2009). A high-density single-nucleotide
polymorphism screen of 23 candidate genes in attention deficit hyperactivity
disorder: Suggesting multiple susceptibility genes among Chinese Han
population. Molecular Psychiatry, 14, 546-554.

Harkness, S., & Super, C. M. (1994). The “developmental niche”: A theoretical
framework for analyzing the household production of health. Social Science and
Medicine, 38(2), 217-226.

Harkness, S., & Super, M. C. (2006). Themes and variations: Parental ethnotheories
in cultures. In K. Rubin & O. Chung (Eds.), Parental beliefs, parenting, and child
development in cross-cultural perspective (pp. 61-81). New York: Psychology
Press.

Hart, C. H., Yang, C., Nelson, L. ]., Robinson, C. C., Olsen, ]. A., Nelson, D. A., Porter, C.
L, Jin, S., Olsen, S. F., & Wu, P. (2000). Peer acceptance in early childhood and
subtypes of socially withdrawn behaviour in China, Russia, and the United
States. International Journal of Behavioral Development, 24, 73-81.

Heils, A., Teufel, A., Petri, S., Stober, G., Riederer, P., Bengel, D., & Lesch, K. P. (1996).
Allelic variation of human serotonin transporter gene expression. Journal of
Neurochemistry, 66, 2621-2624.

Hofstede, G. (1984). Culture’s consequences: International differences in work-related
values (Abridged ed). Beverly Hills, CA: Sage.

Hofstede, G. (2001). Culture’s consequences: Comparing values, behaviors, institutions
and organizations across nations. Thousand Oaks, CA: Sage.

Hofstede, G. (2011). Dimensionalizing cultures: The Hofstede model in context.
Online Readings in Psychology and Culture, 2. http://dx.doi.org/10.9707/2307-
0919.1014.

Hofstede, G., Hofstede, G. J., & Minkov, M. (2010). Cultures and organizations:
Software of the mind (Rev. 3rd ed.). New York: McGraw-Hill.

Hofstede, G., & McCrae, R. (2004). Personality and culture revisited: Linking traits
and dimensions of culture. Cross-Cultural Research, 38, 52-88.

Hsu, D. T., Sanford, B. ]., Meyers, K. K., Love, T. M., Hazlett, K. E., Wang, E., Ni, L.,
Walker, S. ], Mickey, B. ]., Korycinski, S. T., Koeppe, R. A. Crocker, ]. K,
Langenecker, S. A., & Zubiet, J. K. (2013). Response of the p-opioid system to
social rejection and acceptance. Molecular Psychiatry, 18, 1211-1217.

Hsu, C. C.,, Soong, W. T., Stigler, ]. W., Hong, C. C., & Liang, C. C. (1981). The
temperamental characteristics of Chinese babies. Child Development, 52,
1337-1340.

Jack, R. E.,, Garrod, O. G. B, Yu, H,, Caldara, R, & Schyns, P. G. (2012). Facial
expressions of emotion are not culturally universal. Proceedings of the National
Academy of Sciences, 109, 7241-7244.

Kagan, J. (1994). Galen’s prophecy: Temperament in human nature. New York: Basic
Books.

Kagan, J., Snidman, N., & Arcus, D. (1998). Childhood derivatives of high and low
reactivity in infancy. Child Development, 69, 1483-1493.

Keller, H. (2007). The culture of infancy. New York: Lawrence Erlbaum Associates Inc.

Keller, H., Yovsi, R., Borke, ]., Kartner, J. H., Jensen, H., & Papaligoura, Z. (2004).
Developmental consequences of early parenting experiences: Self-recognition
and self-regulation in three cultural communities. Child Development, 75,
1745-1760.

Kirchhoff, C., Gartstein, M., Iverson, S., Reed-Smith, H., Brekke, A., & Cress, E. (2013,
January). Temperament and behavioral difficulties across cultures: A
comparison between German and US toddlers. In Presentation at the
occasional temperament conference, Salt Lake City, UT.

Kohnstamm, G. A., Halverson, C. F., Jr., Mervielde, 1., & Havill, V. L. (1998). Analyzing
parental free descriptions of child personality. In G. A. Kohnstamm, C. F.
Halverson, Jr., I. Mervielde, & V. L. Havill (Eds.), Parental descriptions of child
personality: Developmental antecedents of the big five? (pp 1-19). Mahwah, NJ:
Lawrence Erlbaum Associates Publishers.

Komsi, N., DeSchuymer, L. D., LeCannelier, F., Raikkonen, K., Heinonen, K., Pesonen,
A-K, ..., Evans, E. E. (2009, April). Cross-cultural and gender differences in
adult temperament: Finland, Belgium, USA and Chile. In Presentation at the
biannual convention of the Society for Research in Child Development, Denver CO.

Kraft, J. B., Slager, S. L., McGrath, P. J., & Hamilton, S. P. (2005). Sequence analysis of
the serotonin transporter and associations with antidepressant response.
Biological Psychiatry, 58, 374-381.

Krassner, A., Gartstein, M. A., Park, C., Dragan, W. L., Lecannelier, F., & Putnam, S. P.
(2016). East-west, collectivist-individualist: A cross-cultural examination of
temperament in toddlers from Chile, Poland, South Korea, and the U.S.
(Manuscript submitted for publication).

Krassner, A., Krogh, M., Vaever, M., Putnam, S., & Gartstein, M. (2014). Cross-cultural
differences in temperament between Danish and American toddlers. In: Poster
presented at international conference on infant studies, Berlin, Germany.

Kubzansky, L. D., Martin, L. T., & Buka, S. L. (2004). Early manifestations of
personality and adult emotional functioning. Emotion, 4, 364-377.

Lee, C., & Morley, N. (2015). A handbook to the reception of thucydides. West Sussex:
Wiley.

Lesch, K. P., Bengel, D., Heils, A., Sabol, S. Z., Greenberg, B. D., Petri, S., Benjamin, J.,
Muller, C. R., Hamer, D. H., & Murphy, D. L. (1996). Association of anxiety-
related traits with a polymorphism in the serotonin transporter gene regulatory
region. Science, 274, 1527-1531.

Lung, F. W,, Tzeng, D. S., Huang, M. F., & Lee, M. B. (2011). Association of the MAOA
promoter uVNTR polymorphism with suicide attempts in patients with major
depressive disorder. BMC Medical Genetics, 12, 74.

Majdandzic, M., Putnam, S. P., Siib, F.,, Kung, J.-F., Lay, K.-L., van Liempt, L, ...,
Gartstein, M. A. (2009, April). Cross-cultural investigation of temperament in
early childhood using the Children’s Behavior Questionnaire. In Poster presented
at the biennial meeting of the Society for Research in Child Development, Denver CO.

Matsumoto, D., Yoo, S. H., Fontaine, J., Anguas-Wong, A. M., Arriola, M., Ataca, B,, ...
Granskaya, J. V. (2008). Mapping expressive differences around the world: The
relationship between emotional display rules and individualism v. collectivism.
Journal of Cross-Cultural Psychology, 39, 55-74.

McCrae, R. R. (2001). Trait psychology and culture: Exploring intercultural
comparisons. Journal of Personality, 69, 819-846.

McCrae, R. R. (2002). NEO-PI-R data from 36 cultures: Further intercultural
comparisons. In R. R. McCrae & ]. Allik (Eds.), The five-factor model of
personality across cultures (pp. 105-126). New York: Kluwer Academic/Plenum.

McCrae, R. R,, Terracciano, A., De Fruyt, F., De Bolle, M., Gelfand, M. ]., Costa, P. T., Jr.,
& 42 Collaborators of the Adolescent Personality Profiles of Cultures Project
(2010). The validity and structure of culture-level personality scores: Data from
ratings of young adolescents. Journal of Personality, 78, 815-838.

McCrae, R. R, Terriacciano, A., & 79 Members of the Personality Profiles of Cultures
Project (2005a). Personality profiles of cultures: Aggregate personality traits.
Journal of Personality and Social Psychology, 89, 407-425.

McCrae, R. R,, Terracciano, A., & 78 Members of the Personality Profiles of Cultures
Project (2005b). Universal features of personality traits from the observer’s
perspective: Data from 50 cultures. Journal of Personality and Social Psychology,
88, 547-561.

Minkov, M. (2007). What makes us different and similar: A new interpretation of the
world values survey and other cross-cultural data. Sofia, Bulgaria: Klasika I Stil.

Minkov, M., Blagoev, V., & Bond, M. H. (2015). Improving research in the emerging
field of cross-cultural sociogenetics: The case of serotonin. Journal of Cross-
Cultural Psychology, 46, 336-354.

Moles, A., Kieffer, B. L., & D’Amato, F. R. (2004). Deficit in attachment behavior in
mice lacking the mu-opioid receptor gene. Science, 304, 1983-1986.

Montirosso, R., Cozzi, P., Putnam, S. P., Gartstein, M. A., & Borgatti, R. (2011).
Studying cross-cultural differences in temperament in the first year of life:
United States and Italy. International Journal of Behavioral Development, 35,
27-37.

Murdoch, J. D., Speed, W. C., Pakstis, A. ]., Heffelfinger, C. E., & Kidd, K. K. (2013).
Worldwide population variation and haplotype analysis at the serotonin


http://refhub.elsevier.com/S0092-6566(16)30089-7/h0140
http://refhub.elsevier.com/S0092-6566(16)30089-7/h0140
http://refhub.elsevier.com/S0092-6566(16)30089-7/h0145
http://refhub.elsevier.com/S0092-6566(16)30089-7/h0145
http://refhub.elsevier.com/S0092-6566(16)30089-7/h0150
http://refhub.elsevier.com/S0092-6566(16)30089-7/h0150
http://refhub.elsevier.com/S0092-6566(16)30089-7/h0150
http://refhub.elsevier.com/S0092-6566(16)30089-7/h0150
http://refhub.elsevier.com/S0092-6566(16)30089-7/h0160
http://refhub.elsevier.com/S0092-6566(16)30089-7/h0160
http://refhub.elsevier.com/S0092-6566(16)30089-7/h0160
http://refhub.elsevier.com/S0092-6566(16)30089-7/h0160
http://refhub.elsevier.com/S0092-6566(16)30089-7/h0165
http://refhub.elsevier.com/S0092-6566(16)30089-7/h0165
http://refhub.elsevier.com/S0092-6566(16)30089-7/h0165
http://refhub.elsevier.com/S0092-6566(16)30089-7/h0170
http://refhub.elsevier.com/S0092-6566(16)30089-7/h0170
http://refhub.elsevier.com/S0092-6566(16)30089-7/h0170
http://refhub.elsevier.com/S0092-6566(16)30089-7/h0170
http://refhub.elsevier.com/S0092-6566(16)30089-7/h0175
http://refhub.elsevier.com/S0092-6566(16)30089-7/h0175
http://refhub.elsevier.com/S0092-6566(16)30089-7/h0175
http://refhub.elsevier.com/S0092-6566(16)30089-7/h0180
http://refhub.elsevier.com/S0092-6566(16)30089-7/h0180
http://refhub.elsevier.com/S0092-6566(16)30089-7/h0180
http://refhub.elsevier.com/S0092-6566(16)30089-7/h0185
http://refhub.elsevier.com/S0092-6566(16)30089-7/h0185
http://refhub.elsevier.com/S0092-6566(16)30089-7/h0185
http://refhub.elsevier.com/S0092-6566(16)30089-7/h0190
http://refhub.elsevier.com/S0092-6566(16)30089-7/h0190
http://refhub.elsevier.com/S0092-6566(16)30089-7/h0190
http://refhub.elsevier.com/S0092-6566(16)30089-7/h0190
http://refhub.elsevier.com/S0092-6566(16)30089-7/h0190
http://refhub.elsevier.com/S0092-6566(16)30089-7/h0195
http://refhub.elsevier.com/S0092-6566(16)30089-7/h0195
http://refhub.elsevier.com/S0092-6566(16)30089-7/h0195
http://refhub.elsevier.com/S0092-6566(16)30089-7/h0195
http://refhub.elsevier.com/S0092-6566(16)30089-7/h0200
http://refhub.elsevier.com/S0092-6566(16)30089-7/h0200
http://refhub.elsevier.com/S0092-6566(16)30089-7/h0200
http://refhub.elsevier.com/S0092-6566(16)30089-7/h0200
http://refhub.elsevier.com/S0092-6566(16)30089-7/h0205
http://refhub.elsevier.com/S0092-6566(16)30089-7/h0205
http://refhub.elsevier.com/S0092-6566(16)30089-7/h0210
http://refhub.elsevier.com/S0092-6566(16)30089-7/h0210
http://refhub.elsevier.com/S0092-6566(16)30089-7/h0210
http://refhub.elsevier.com/S0092-6566(16)30089-7/h0210
http://refhub.elsevier.com/S0092-6566(16)30089-7/h0215
http://refhub.elsevier.com/S0092-6566(16)30089-7/h0215
http://refhub.elsevier.com/S0092-6566(16)30089-7/h0215
http://refhub.elsevier.com/S0092-6566(16)30089-7/h0220
http://refhub.elsevier.com/S0092-6566(16)30089-7/h0220
http://refhub.elsevier.com/S0092-6566(16)30089-7/h0220
http://refhub.elsevier.com/S0092-6566(16)30089-7/h0220
http://refhub.elsevier.com/S0092-6566(16)30089-7/h0225
http://refhub.elsevier.com/S0092-6566(16)30089-7/h0225
http://refhub.elsevier.com/S0092-6566(16)30089-7/h0225
http://refhub.elsevier.com/S0092-6566(16)30089-7/h0225
http://refhub.elsevier.com/S0092-6566(16)30089-7/h0230
http://refhub.elsevier.com/S0092-6566(16)30089-7/h0230
http://refhub.elsevier.com/S0092-6566(16)30089-7/h0230
http://refhub.elsevier.com/S0092-6566(16)30089-7/h0230
http://refhub.elsevier.com/S0092-6566(16)30089-7/h0235
http://refhub.elsevier.com/S0092-6566(16)30089-7/h0235
http://refhub.elsevier.com/S0092-6566(16)30089-7/h0235
http://refhub.elsevier.com/S0092-6566(16)30089-7/h0235
http://refhub.elsevier.com/S0092-6566(16)30089-7/h0240
http://refhub.elsevier.com/S0092-6566(16)30089-7/h0240
http://refhub.elsevier.com/S0092-6566(16)30089-7/h0240
http://refhub.elsevier.com/S0092-6566(16)30089-7/h0245
http://refhub.elsevier.com/S0092-6566(16)30089-7/h0245
http://refhub.elsevier.com/S0092-6566(16)30089-7/h0250
http://refhub.elsevier.com/S0092-6566(16)30089-7/h0250
http://dx.doi.org/10.9707/2307-0919.1014
http://dx.doi.org/10.9707/2307-0919.1014
http://refhub.elsevier.com/S0092-6566(16)30089-7/h0260
http://refhub.elsevier.com/S0092-6566(16)30089-7/h0260
http://refhub.elsevier.com/S0092-6566(16)30089-7/h0265
http://refhub.elsevier.com/S0092-6566(16)30089-7/h0265
http://refhub.elsevier.com/S0092-6566(16)30089-7/h0270
http://refhub.elsevier.com/S0092-6566(16)30089-7/h0270
http://refhub.elsevier.com/S0092-6566(16)30089-7/h0270
http://refhub.elsevier.com/S0092-6566(16)30089-7/h0270
http://refhub.elsevier.com/S0092-6566(16)30089-7/h0275
http://refhub.elsevier.com/S0092-6566(16)30089-7/h0275
http://refhub.elsevier.com/S0092-6566(16)30089-7/h0275
http://refhub.elsevier.com/S0092-6566(16)30089-7/h0280
http://refhub.elsevier.com/S0092-6566(16)30089-7/h0280
http://refhub.elsevier.com/S0092-6566(16)30089-7/h0280
http://refhub.elsevier.com/S0092-6566(16)30089-7/h0285
http://refhub.elsevier.com/S0092-6566(16)30089-7/h0285
http://refhub.elsevier.com/S0092-6566(16)30089-7/h0290
http://refhub.elsevier.com/S0092-6566(16)30089-7/h0290
http://refhub.elsevier.com/S0092-6566(16)30089-7/h0295
http://refhub.elsevier.com/S0092-6566(16)30089-7/h0300
http://refhub.elsevier.com/S0092-6566(16)30089-7/h0300
http://refhub.elsevier.com/S0092-6566(16)30089-7/h0300
http://refhub.elsevier.com/S0092-6566(16)30089-7/h0300
http://refhub.elsevier.com/S0092-6566(16)30089-7/h0310
http://refhub.elsevier.com/S0092-6566(16)30089-7/h0310
http://refhub.elsevier.com/S0092-6566(16)30089-7/h0310
http://refhub.elsevier.com/S0092-6566(16)30089-7/h0310
http://refhub.elsevier.com/S0092-6566(16)30089-7/h0310
http://refhub.elsevier.com/S0092-6566(16)30089-7/h0320
http://refhub.elsevier.com/S0092-6566(16)30089-7/h0320
http://refhub.elsevier.com/S0092-6566(16)30089-7/h0320
http://refhub.elsevier.com/S0092-6566(16)30089-7/h0335
http://refhub.elsevier.com/S0092-6566(16)30089-7/h0335
http://refhub.elsevier.com/S0092-6566(16)30089-7/h0340
http://refhub.elsevier.com/S0092-6566(16)30089-7/h0340
http://refhub.elsevier.com/S0092-6566(16)30089-7/h0345
http://refhub.elsevier.com/S0092-6566(16)30089-7/h0345
http://refhub.elsevier.com/S0092-6566(16)30089-7/h0345
http://refhub.elsevier.com/S0092-6566(16)30089-7/h0345
http://refhub.elsevier.com/S0092-6566(16)30089-7/h0350
http://refhub.elsevier.com/S0092-6566(16)30089-7/h0350
http://refhub.elsevier.com/S0092-6566(16)30089-7/h0350
http://refhub.elsevier.com/S0092-6566(16)30089-7/h0360
http://refhub.elsevier.com/S0092-6566(16)30089-7/h0360
http://refhub.elsevier.com/S0092-6566(16)30089-7/h0360
http://refhub.elsevier.com/S0092-6566(16)30089-7/h0360
http://refhub.elsevier.com/S0092-6566(16)30089-7/h0365
http://refhub.elsevier.com/S0092-6566(16)30089-7/h0365
http://refhub.elsevier.com/S0092-6566(16)30089-7/h0370
http://refhub.elsevier.com/S0092-6566(16)30089-7/h0370
http://refhub.elsevier.com/S0092-6566(16)30089-7/h0370
http://refhub.elsevier.com/S0092-6566(16)30089-7/h0375
http://refhub.elsevier.com/S0092-6566(16)30089-7/h0375
http://refhub.elsevier.com/S0092-6566(16)30089-7/h0375
http://refhub.elsevier.com/S0092-6566(16)30089-7/h0375
http://refhub.elsevier.com/S0092-6566(16)30089-7/h0380
http://refhub.elsevier.com/S0092-6566(16)30089-7/h0380
http://refhub.elsevier.com/S0092-6566(16)30089-7/h0380
http://refhub.elsevier.com/S0092-6566(16)30089-7/h9015
http://refhub.elsevier.com/S0092-6566(16)30089-7/h9015
http://refhub.elsevier.com/S0092-6566(16)30089-7/h9015
http://refhub.elsevier.com/S0092-6566(16)30089-7/h9015
http://refhub.elsevier.com/S0092-6566(16)30089-7/h0385
http://refhub.elsevier.com/S0092-6566(16)30089-7/h0385
http://refhub.elsevier.com/S0092-6566(16)30089-7/h0390
http://refhub.elsevier.com/S0092-6566(16)30089-7/h0390
http://refhub.elsevier.com/S0092-6566(16)30089-7/h0390
http://refhub.elsevier.com/S0092-6566(16)30089-7/h9020
http://refhub.elsevier.com/S0092-6566(16)30089-7/h9020
http://refhub.elsevier.com/S0092-6566(16)30089-7/h0395
http://refhub.elsevier.com/S0092-6566(16)30089-7/h0395
http://refhub.elsevier.com/S0092-6566(16)30089-7/h0395
http://refhub.elsevier.com/S0092-6566(16)30089-7/h0395
http://refhub.elsevier.com/S0092-6566(16)30089-7/h0400
http://refhub.elsevier.com/S0092-6566(16)30089-7/h0400

170 S.P. Putnam, M.A. Gartstein/Journal of Research in Personality 67 (2017) 157-170

transporter gene SLC6A4 and implications for association studies. Biological
Psychiatry, 74, 879-889.

Nakamura, T., Muramatsu, T., Ono, Y., Matsushita, S., Higuchi, S., Mizushima, H.,
Yoshimura, K., Kanba, S., & Asai, M. (1997). Srotonin transporter gene regulatory
region polymorphism and anxiety-related traits in the Japanese. American
Journal of Medical Genetics, B: Neuropsychiatry Genetics, 74, 544-545.

Nymberg, C., Jia, T., Lubbe, S., Ruggeri, B., Desrivieres, S., & Barker, G. (2013). Neural
mechanisms of attention-deficit/hyperactivity disorder symptoms are stratified
by MAO genotype. Biological Psychiatry, 74, 607-614.

Oh, S., & Lewis, C. (2008). Korean preschoolers’ advanced inhibitory control and its
relation to other executive skills and mental state understanding. Child
Development, 79, 80-99.

Panksepp, J., & Burgdorf, J. (2003). “Laughing” rats and the evolutionary antecedents
of human joy? Physiology & Behavior, 79, 533-547.

Pecifia, M., Love, T., Stohler, C. S., Goldman, D., & Zubieta, J. K. (2015). Effects of the
Mu opioid receptor polymorphism (OPRM1 A118G) on pain regulation, placebo
effects and associated personality trait measures. Neuropsychopharmacology, 40
(4), 957-965.

Posner, M. 1., Rothbart, M. K., Sheese, B. E., & Voelker, P. (2012). Control networks
and neuromodulators of early development. Developmental Psychology, 48(3),
827-835.

Putnam, S. P., Ellis, L. K., & Rothbart, M. K. (2001). The structure of temperament
from infancy through adolescence. In A. Eliasz & A. Angleitner (Eds.), Advances/
proceedings in research on temperament (pp. 165-182). Germany: Pabst Scientist
Publisher.

Putnam, S. P., Gartstein, M. A., & Rothbart, M. K. (2006). Measurement of fine-
grained aspects of toddler temperament: The Early Childhood Behavior
Questionnaire. Infant Behavior and Development, 29, 386-401.

Putnam, S. P., Rothbart, M. K., & Gartstein, M. A. (2008). Homotypic and heterotypic
continuity of fine-grained temperament during infancy, toddlerhood, and early
childhood. Infant and Child Development, 17, 387-405.

Putnam, S. P., & Stifter, C. A. (2005). Behavioral approach-inhibition in toddlers:
Prediction from infancy, positive and negative affective components, and
relations with behavior problems. Child Development, 76, 212-226.

Reif, A., Weber, H., Domschke, K., Klauke, B., Baumann, C., Jacob, C. P., ... Deckert, J.
(2012). Meta-analysis argues for a female-specific role of MAOA-uVNTR in Panic
Disorder in four European populations. American Journal of Medical Genetics,
159B(7), 786-793.

Rivera, M., Gutiérrez, B., Molina, E., Torres-Gonzalez, F., Bell6n, ]. A., & Moreno-
Kiistner, B. (2009). High-activity variants of the uMAOA polymorphism increase
the risk for depression in a large primary care sample. American Journal of
Medical Genetics Part B: Neuropsychiatric Genetics, 150, 395-402.

Rothbart, M. K. (1981). Measurement of temperament in infancy. Child Development,
52, 569-578.

Rothbart, M. K. (2011). Becoming who we are: Temperament and personality in
development. New York: Guilford Press.

Rothbart, M. K., Ahadi, S. A., & Evans, D. E. (2000). Temperament and personality:
Origins and outcomes. Journal of Personality and Social Psychology, 78(1),
122-135.

Rothbart, M. K., Ahadi, S. A., Hershey, K., & Fisher, P. (2001). Investigations of
temperament at three to seven years: The Children’s Behavior Questionnaire.
Child Development, 72, 1394-1408.

Rothbart, M. K., & Derryberry, D. (1981). Development of individual differences in
temperament. In M. E. Lamb & A. L. Brown (Eds.). Advances in developmental
psychology (Vol. 1, pp. 37-86). Hillsdale, NJ: Erlbaum.

Sabbagh, M. A,, Xu, F., Carlson, S. M., Moses, L. ], & Lee, K. (2006). The development
of executive functioning and theory of mind. A comparison of Chinese and U.S.
preschoolers. Psychological Science, 17(1), 74-81.

Saudino, K. J., & Wang, M. (2012). Quantitative and molecular genetic studies of
temperament. In M. Zentner & R. Shiner (Eds.), Handbook of temperament
(pp. 146-167). New York, NY: Guilford Press.

Scholte, R. H. J., & De Bruyn, E. E. J. (2004). Comparison of the giant three and the big
five in early adolescents. Personality & Individual Differences, 36, 1353-1371.

Schonbrodt, F. D., & Perugini, M. (2013). At what sample size do correlations
stabilize? Journal of Research in Personality, 47, 609-612.

Shiner, R. L., & DeYoung, C. G. (2013). The structure of temperament and personality
traits: A developmental perspective. In P. Zelazo (Ed.), Oxford handbook of
developmental psychology (pp. 113-141). New York: Oxford University Press.

Shiner, R. L., Masten, A. S., & Tellegen, A. (2002). A developmental perspective on
personality in emerging adulthood: Childhood antecedents and concurrent
adaptation. Journal of Personality and Social Psychology, 83, 1165-1177.

Skinner, M. K. (2011). Environmental epigenetic transgenerational inheritance and
somatic epigenetic mitotic stability. Epigenetics, 6(7), 838-842.

Skinner, M. K., Manikkam, M., & Guerrero-Bosagna, C. (2010). Epigenetic
transgenerational actions of environmental factors in disease etiology. Trends
in Endocrinology and Metabolism, 21(4), 214-222.

Slobodskaya, H., Gartstein, M., Nakagawa, A., & Putnam, S. P. (2013). Early
temperament in Japan, US and Russia: Do cross-cultural differences decrease
with age? Journal of Cross-Cultural Psychology, 44, 438-460.

Sung, ]., Beijers, R., Gartstein, M. A., de Weerth, C.,, & Putnam, S. P. (2015). A
longitudinal evaluation of differences between Dutch and American infants in
fine-grained aspects of temperament. European Journal of Developmental
Psychology, 12, 15-28.

Super, C. M., Axia, G., Harkness, S., Welles-Nystrom, B., Zylicz, P. O., Parmar, P., &
McGurk, H. (2008). Culture, temperament, and the “difficult child”: A study in
seven western cultures. International Journal of Developmental Science, 2(1),
136-157.

Super, C. M., & Harkness, S. (2002). Culture structures the environment for
development. Human Development, 45(4), 270-274.

Tan, E. C, Tan, C. H., Karupathivan, U., & Yap, E. P. (2003). Mu opioid receptor gene
polymorphisms and heroin dependence in Asian populations. NeuroReport, 14,
569-572.

Tellegen, A. (1985). Structures of mood and personality and their relevance to
assessing anxiety, with an emphasis on self-report. In A. H. Tuma & J. Maser
(Eds.), Anxiety and the anxiety disorders (pp. 681-706). Hillsdale, NJ: Erlbaum.

Trezza, V., Damsteegt, R., Achterberg, E. . M., Louk, J., & Vanderschuren, M. J. (2011).
Nucleus accumbens p-opioid receptors mediate social reward. Journal of
Neuroscience, 31(17), 6362-6370.

Triandis, H. C., & Suh, E. M. (2002). Cultural influences on personality. Annual Review
of Psychology, 53, 133-160.

Troisi, A., Frazzetto, G., Carola, V., Di Lorenzo, G., Coviello, M., D’Amato, F. R., Moles,
A., Siracusano, A., & Gross, C. (2011). Social hedonic capacity is associated with
the A118G polymorphism of the mu-opioid receptor gene (OPRM1) in adult
healthy volunteers and psychiatric patients. Social Neuroscience, 6(1), 88-97.

Way, B., & Lieberman, M. D. (2010). Is there a genetic contribution to cultural
differences? Collectivism, individualism, and genetic markers of social
sensitivity. Social Cognitive and Affective Neuroscience, 5, 203-211.

Way, B. M., Taylor, S. E., & Eisenberger, N. I. (2009). Variation in the opioid receptor
gene (OPRM1) is associated with dispositional and neural sensitivity to social
rejection. Proceedings of the National Academy of Sciences, 106, 15079-15084.

Windle, M., Iwawaki, S., & Lerner, R. M. (1988). Cross-cultural comparability of
temperament among Japanese and American preschool children. International
Journal of Psychology, 23, 547-567.


http://refhub.elsevier.com/S0092-6566(16)30089-7/h0400
http://refhub.elsevier.com/S0092-6566(16)30089-7/h0400
http://refhub.elsevier.com/S0092-6566(16)30089-7/h0405
http://refhub.elsevier.com/S0092-6566(16)30089-7/h0405
http://refhub.elsevier.com/S0092-6566(16)30089-7/h0405
http://refhub.elsevier.com/S0092-6566(16)30089-7/h0405
http://refhub.elsevier.com/S0092-6566(16)30089-7/h0410
http://refhub.elsevier.com/S0092-6566(16)30089-7/h0410
http://refhub.elsevier.com/S0092-6566(16)30089-7/h0410
http://refhub.elsevier.com/S0092-6566(16)30089-7/h0415
http://refhub.elsevier.com/S0092-6566(16)30089-7/h0415
http://refhub.elsevier.com/S0092-6566(16)30089-7/h0415
http://refhub.elsevier.com/S0092-6566(16)30089-7/h0420
http://refhub.elsevier.com/S0092-6566(16)30089-7/h0420
http://refhub.elsevier.com/S0092-6566(16)30089-7/h0420
http://refhub.elsevier.com/S0092-6566(16)30089-7/h0425
http://refhub.elsevier.com/S0092-6566(16)30089-7/h0425
http://refhub.elsevier.com/S0092-6566(16)30089-7/h0425
http://refhub.elsevier.com/S0092-6566(16)30089-7/h0425
http://refhub.elsevier.com/S0092-6566(16)30089-7/h0430
http://refhub.elsevier.com/S0092-6566(16)30089-7/h0430
http://refhub.elsevier.com/S0092-6566(16)30089-7/h0430
http://refhub.elsevier.com/S0092-6566(16)30089-7/h0435
http://refhub.elsevier.com/S0092-6566(16)30089-7/h0435
http://refhub.elsevier.com/S0092-6566(16)30089-7/h0435
http://refhub.elsevier.com/S0092-6566(16)30089-7/h0435
http://refhub.elsevier.com/S0092-6566(16)30089-7/h0440
http://refhub.elsevier.com/S0092-6566(16)30089-7/h0440
http://refhub.elsevier.com/S0092-6566(16)30089-7/h0440
http://refhub.elsevier.com/S0092-6566(16)30089-7/h0445
http://refhub.elsevier.com/S0092-6566(16)30089-7/h0445
http://refhub.elsevier.com/S0092-6566(16)30089-7/h0445
http://refhub.elsevier.com/S0092-6566(16)30089-7/h0450
http://refhub.elsevier.com/S0092-6566(16)30089-7/h0450
http://refhub.elsevier.com/S0092-6566(16)30089-7/h0450
http://refhub.elsevier.com/S0092-6566(16)30089-7/h0455
http://refhub.elsevier.com/S0092-6566(16)30089-7/h0455
http://refhub.elsevier.com/S0092-6566(16)30089-7/h0455
http://refhub.elsevier.com/S0092-6566(16)30089-7/h0455
http://refhub.elsevier.com/S0092-6566(16)30089-7/h0460
http://refhub.elsevier.com/S0092-6566(16)30089-7/h0460
http://refhub.elsevier.com/S0092-6566(16)30089-7/h0460
http://refhub.elsevier.com/S0092-6566(16)30089-7/h0460
http://refhub.elsevier.com/S0092-6566(16)30089-7/h0465
http://refhub.elsevier.com/S0092-6566(16)30089-7/h0465
http://refhub.elsevier.com/S0092-6566(16)30089-7/h0470
http://refhub.elsevier.com/S0092-6566(16)30089-7/h0470
http://refhub.elsevier.com/S0092-6566(16)30089-7/h0475
http://refhub.elsevier.com/S0092-6566(16)30089-7/h0475
http://refhub.elsevier.com/S0092-6566(16)30089-7/h0475
http://refhub.elsevier.com/S0092-6566(16)30089-7/h0480
http://refhub.elsevier.com/S0092-6566(16)30089-7/h0480
http://refhub.elsevier.com/S0092-6566(16)30089-7/h0480
http://refhub.elsevier.com/S0092-6566(16)30089-7/h0485
http://refhub.elsevier.com/S0092-6566(16)30089-7/h0485
http://refhub.elsevier.com/S0092-6566(16)30089-7/h0485
http://refhub.elsevier.com/S0092-6566(16)30089-7/h0490
http://refhub.elsevier.com/S0092-6566(16)30089-7/h0490
http://refhub.elsevier.com/S0092-6566(16)30089-7/h0490
http://refhub.elsevier.com/S0092-6566(16)30089-7/h0495
http://refhub.elsevier.com/S0092-6566(16)30089-7/h0495
http://refhub.elsevier.com/S0092-6566(16)30089-7/h0495
http://refhub.elsevier.com/S0092-6566(16)30089-7/h0500
http://refhub.elsevier.com/S0092-6566(16)30089-7/h0500
http://refhub.elsevier.com/S0092-6566(16)30089-7/h0505
http://refhub.elsevier.com/S0092-6566(16)30089-7/h0505
http://refhub.elsevier.com/S0092-6566(16)30089-7/h0510
http://refhub.elsevier.com/S0092-6566(16)30089-7/h0510
http://refhub.elsevier.com/S0092-6566(16)30089-7/h0510
http://refhub.elsevier.com/S0092-6566(16)30089-7/h0515
http://refhub.elsevier.com/S0092-6566(16)30089-7/h0515
http://refhub.elsevier.com/S0092-6566(16)30089-7/h0515
http://refhub.elsevier.com/S0092-6566(16)30089-7/h0520
http://refhub.elsevier.com/S0092-6566(16)30089-7/h0520
http://refhub.elsevier.com/S0092-6566(16)30089-7/h0525
http://refhub.elsevier.com/S0092-6566(16)30089-7/h0525
http://refhub.elsevier.com/S0092-6566(16)30089-7/h0525
http://refhub.elsevier.com/S0092-6566(16)30089-7/h0530
http://refhub.elsevier.com/S0092-6566(16)30089-7/h0530
http://refhub.elsevier.com/S0092-6566(16)30089-7/h0530
http://refhub.elsevier.com/S0092-6566(16)30089-7/h0535
http://refhub.elsevier.com/S0092-6566(16)30089-7/h0535
http://refhub.elsevier.com/S0092-6566(16)30089-7/h0535
http://refhub.elsevier.com/S0092-6566(16)30089-7/h0535
http://refhub.elsevier.com/S0092-6566(16)30089-7/h0540
http://refhub.elsevier.com/S0092-6566(16)30089-7/h0540
http://refhub.elsevier.com/S0092-6566(16)30089-7/h0540
http://refhub.elsevier.com/S0092-6566(16)30089-7/h0540
http://refhub.elsevier.com/S0092-6566(16)30089-7/h0540
http://refhub.elsevier.com/S0092-6566(16)30089-7/h0545
http://refhub.elsevier.com/S0092-6566(16)30089-7/h0545
http://refhub.elsevier.com/S0092-6566(16)30089-7/h0550
http://refhub.elsevier.com/S0092-6566(16)30089-7/h0550
http://refhub.elsevier.com/S0092-6566(16)30089-7/h0550
http://refhub.elsevier.com/S0092-6566(16)30089-7/h0555
http://refhub.elsevier.com/S0092-6566(16)30089-7/h0555
http://refhub.elsevier.com/S0092-6566(16)30089-7/h0555
http://refhub.elsevier.com/S0092-6566(16)30089-7/h0560
http://refhub.elsevier.com/S0092-6566(16)30089-7/h0560
http://refhub.elsevier.com/S0092-6566(16)30089-7/h0560
http://refhub.elsevier.com/S0092-6566(16)30089-7/h0565
http://refhub.elsevier.com/S0092-6566(16)30089-7/h0565
http://refhub.elsevier.com/S0092-6566(16)30089-7/h0570
http://refhub.elsevier.com/S0092-6566(16)30089-7/h0570
http://refhub.elsevier.com/S0092-6566(16)30089-7/h0570
http://refhub.elsevier.com/S0092-6566(16)30089-7/h0570
http://refhub.elsevier.com/S0092-6566(16)30089-7/h0575
http://refhub.elsevier.com/S0092-6566(16)30089-7/h0575
http://refhub.elsevier.com/S0092-6566(16)30089-7/h0575
http://refhub.elsevier.com/S0092-6566(16)30089-7/h9025
http://refhub.elsevier.com/S0092-6566(16)30089-7/h9025
http://refhub.elsevier.com/S0092-6566(16)30089-7/h9025
http://refhub.elsevier.com/S0092-6566(16)30089-7/h0580
http://refhub.elsevier.com/S0092-6566(16)30089-7/h0580
http://refhub.elsevier.com/S0092-6566(16)30089-7/h0580

	Aggregate temperament scores from multiple countries: Associations with aggregate personality traits, cultural dimensions, and allelic frequency
	1 Introduction
	1.1 Goals of the current study
	1.2 Temperament and personality
	1.3 Cross-cultural studies of individual differences
	1.4 Cultural orientation and personality
	1.5 Genes, individual differences, and culture
	1.6 Summary of goals and predictions

	2 Material and methods
	2.1 Aggregate temperament
	2.2 Aggregate personality
	2.3 Cultural dimensions
	2.4 Allelic frequency
	2.5 Gross National Income per capita

	3 Results
	3.1 Aggregate temperament descriptive statistics
	3.2 Aggregate temperament and aggregate personality
	3.3 Aggregate temperament and cultural orientation dimensions
	3.4 Aggregate temperament and allelic frequency

	4 Discussion
	4.1 Geographic patterns of temperament
	4.2 Correspondence between cross-cultural patterns of temperament and personality
	4.3 Temperament and cultural orientation
	4.4 Temperament and allelic distribution
	4.5 Limitations and future directions

	Acknowledgments
	References


