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Data from 83,423 parent reports of temperament (surgency, negative affectivity, and regulatory capacity) in
infants, toddlers, and children from 341 samples gathered in 59 countries were used to investigate the rela-
tions among culture, gender, and temperament. Between-nation differences in temperament were larger than
those obtained in similar studies of adult personality, and most pronounced for negative affectivity. Nation-
level patterns of negative affectivity were consistent across infancy, toddlerhood, and childhood, and pat-
terns of regulatory capacity were consistent between infancy and toddlerhood. Nations that previously
reported high extraversion, high conscientiousness, and low neuroticism in adults were found to demonstrate
high surgency in infants and children, and countries reporting low adult openness and high adult neuroticism
reported high temperamental negative affectivity. Negative affectivity was high in Southern Asia, Western
Asia, and South America and low in Northern and Western Europe. Countries in which children were rated
as high in negative affectivity had cultural orientations reflecting collectivism, high power distance, and
short-term orientation. Surgency was high in Southeastern and Southern Asia and Southern Europe and
low in Eastern Asian countries characterized by philosophies of long-term orientation. Low personal income
was associated with high negative affectivity. Gender differences in temperament were largely consistent in
direction with prior studies, revealing higher regulatory capacity in females than males and higher surgency

in males than females, with these differences becoming more pronounced at later ages.

Public Significance Statement

This study is the largest existing effort (59 nations and 83,423 parent reports) to document and under-
stand between-nation differences in the social and emotional behaviors of infants and young children.
The results suggest that children in collectivist nations of South America and Southern Asia expressed
more negative emotions than those from Northern and Western Europe. Gender differences were rela-
tively consistent across nations and grew stronger with increasing age.
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When considering the interminable question of how nature and
nurture shape individual differences in humans, temperament,
and culture may be viewed as representing opposite poles. The con-
cept of temperament emphasizes forces of nature, with characteris-
tic tendencies to approach and react to stimuli viewed as being
influenced by biological mechanisms inherent to the individual
(e.g., Allport, 1961). In contrast, culture emphasizes the role of

nurture, with behavior continually shaped by repeated communica-
tions with members of society (e.g., Vygotsky, 1978), as overarch-
ing “macrosystem” values and beliefs shared by social groups are
communicated through “microsystem” interactions between chil-
dren and their social companions (Bronfenbrenner, 1979). Given
their conceptual distance in classical perspectives, one might
expect temperament and culture to be largely unrelated to one
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another, each providing independent influence on the developing
person.

Contemporary perspectives on development, however, recognize
the falseness of the nature—nurture dichotomy, viewing development
as dependent on dynamic, bidirectional processes taking place
between multiple levels of the person and their environment (e.g.,
Burman, 2019; Gottlieb, 1991). The definitions of temperament
have evolved accordingly: Whereas early theories listed heritability
as a defining criterion (e.g., Buss & Plomin, 1975), newer approaches
define temperament traits as “early emerging basic dispositions in
the domains of activity, affectivity, attention, and self-regulation,
and these dispositions are the product of complex interactions
among genetic, biological and environmental factors across time”
(R. L. Shiner et al., 2012, p. 437; emphasis added). This definition
suggests that repeated cultural differences in the treatment of children
may influence their behavior in predictable ways. Conversely, it is rec-
ognized that demands of culture may influence the genetic composi-
tion of populations through natural selection and that the emotional
and social proclivities of groups will shape cultural norms (Boyd &
Richerson, 1985; Chiao & Blizinsky, 2010; Putnam & Gartstein,
2017; Rentfrow et al., 2008). Consistent with increasing appreciation
of the reciprocal effects of environments, biological factors, and
behavioral systems upon one another, a growing body of research
has documented empirical relations between culture and tempera-
ment. To date, these studies have been limited in scope, involving
small samples of children at a given developmental period from
only a few countries. The current investigation expands upon these
efforts by providing the most comprehensive examination to date of
relations between culture and individual differences in reactivity and
regulation, exploring patterns of temperament around the globe
through analyses of 83,423 parent reports of behavior in infants, tod-
dlers, and children from 59 countries.

Temperament Measurement and Structure

The measures used in the current study emerged from the psycho-
biological model of temperament proposed by Rothbart (e.g.,
Rothbart, 2011; Rothbart & Derryberry, 1981), who defined temper-
ament as early appearing, relatively stable, constitutionally based indi-
vidual differences in reactivity and regulation, influenced over time by
genetics, experience, and maturation. Reactivity applies to the thresh-
old, magnitude, and latency of responses made by emotional, sensory,
and motor systems to relevant stimuli, while regulation refers to atten-
tional and inhibitory processes that modulate reactions. Referring to
this definition and drawing upon conceptual and psychometric evalu-
ations of early questionnaire measures (e.g., Bates et al., 1979;
Derryberry & Rothbart, 1988; Martin et al., 1994; Rothbart, 1981;
Thomas & Chess, 1977) and relevant concepts from animal and
adult personality, Rothbart and colleagues created the Children’s
Behavior Questionnaire (CBQ; Rothbart et al., 2001). The CBQ
was more highly differentiated than its predecessors, comprising inter-
nally consistent scales for 15 distinct aspects of temperament to be
measured in children between the ages of 3 and 8 years. The rational
approach to scale development used to develop the CBQ was subse-
quently followed to construct analogous fine-grained measures for
use with infants (Infant Behavior Questionnaire-Revised [IBQ-R];
Gartstein & Rothbart, 2003), toddlers (Early Childhood Behavior
Questionnaire  [ECBQ]; Putnam et al., 2006), older children
(Simonds, 2006), adolescents (Ellis & Rothbart, 2001), and adults

(Evans & Rothbart, 2007). Three of these measures—the IBQ-R,
ECBQ, and CBQ—are used in the current study.

The use of parent reports as measures of child temperament has
been widely critiqued (e.g., Kagan, 1994). Parents may be influenced
by social desirability, exaggerating what they perceive to be socially
desirable qualities and underestimating undesired conduct. The valid-
ity of parents’ ratings may be further compromised by the influence of
personality characteristics, transitory states, differing interpretations of
questions, and insufficient comparison groups (Rothbart & Bates,
2006). The authors of the psychobiological battery of questionnaires
have attempted to minimize these concerns by writing items regarding
the frequency of concrete behaviors in commonly occurring situa-
tions, but the potential for bias—in culturally specific directions—
remains a concern, a point to which we return in the discussion.
Despite their shortcomings, parent reports are uniquely comprehen-
sive as a source of information, particularly with respect to young
children. Parents’ unique position allows them to view their child in
countless contexts, including those that are logistically or ethically
impossible in lab settings. Caregivers also observe their offspring
over multiple trials, enabling them to separate rare responses from
more typical behaviors for their children.

The wide range of behaviors considered in parent report question-
naires of the psychobiological approach to temperament also allows
for explorations of higher-order organization of traits. Although the
items and scales making up these age-based measures are consider-
ably different, factor analyses of scale scores have revealed a rela-
tively similar factor structure (e.g., Putnam et al., 2001). At all ages,
a dimension labeled negative emotionality, involving tendencies to
experience and display fear, anger, sadness, and physical discomfort,
has been related conceptually and empirically to Big Five and five-
factor model neuroticism (e.g., Evans & Rothbart, 2007; R. Shiner
& Caspi, 2003). Surgency emerges as a second factor, primarily man-
ifested through smiling, laughing, activity, appreciation of high inten-
sity stimulation, and approaching novel stimuli; it corresponds to Big
Five extraversion. A third factor, referred to as regulatory capacity in
infancy and later as effortful control includes attentional abilities,
behavioral control, and enjoyment of calm activities, with associations
to conscientiousness. For efficiency, in the current manuscript, we use
the term regulatory capacity to refer to this trait, regardless of the age at
which it was measured. Very short forms of the IBQ-R, ECBQ, and
CBQ have been developed, each containing three scales intended
to measure these broad factors (Putnam et al., 2010, 2014; Putnam
& Rothbart, 2006). Although item-level analyses have revealed alter-
nate structures for these instruments (Kotelnikova et al., 2016; Peterson
etal., 2017), the replicability of the three-factor framework of surgency,
negative affectivity, and regulatory capacity has been supported by sev-
eral cross-cultural and psychometric investigations (e.g., Gartstein et
al., 2005; Golmohammadi et al., 2022; Montirosso et al., 2011;
Sleddens et al., 2011).

Temperament and Culture

Two recent frameworks have been particularly influential in charac-
terizing the processes through which culture is translated to patterns of
variation in temperament. The notion of the developmental niche
(Harkness & Super, 1994; Super & Harkness, 1986) views culture
as shaping children’s environments through its influence on the phys-
ical and social settings in which they develop and the customary ways
that they are treated, which are governed by parental ethnotheories
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(i.e., beliefs regarding how children are to be treated and the qualities
they expect children to develop early in life). Complementing the con-
cept of the developmental niche, the contextual-developmental per-
spective proposed by Chen (e.g., 2018; Chen & French, 2008; see
also Kohnstamm, 1989) emphasizes the evaluation and response pro-
cesses enacted by adults and peers. In this model, members of the
developing child’s world respond to behaviors according to values
and expectations inherent to their cultural norms, expressing approval
of sanctioned conduct and rejection of inappropriate actions. To the
degree that the evaluated behavioral tendencies are amenable to
change, children alter behaviors associated with negative or positive
social evaluations. For instance, taking social initiative is viewed as
a valuable goal of socialization in Western societies that emphasize
the self, but undesirable in Eastern societies that are more group ori-
ented (Chen et al., 2022). Views regarding self-control also differ
between individualist nations, in which it is promoted as a vehicle
for personal achievement and independence, and collectivist cultures,
in which restraint in seeking one’s own desires is encouraged as a
mechanism to maintain group harmony (Lee et al., 2013). Indeed,
shyness (representing low social initiative) has been associated with
parental warmth and positive familial relationships in China, South
Korea, and Thailand, but disappointment and concern among parents
in Canada, the United States, and Australia (e.g., Chen et al., 1998;
Kim et al., 2008). Similarly, parents in China have stronger expecta-
tions for self-control in their children than their counterparts in
North America (Chen et al., 2003; Lee et al., 2013). Consistent
with these parental expectations, both parent-report and observational
measures have revealed higher levels of fearfulness and effortful
restraint among children from East Asian societies than those from
Western cultures (e.g., Chen et al., 1998; Krassner et al., 2017;
Rubin et al., 2006). A more limited body of research similarly sug-
gests higher levels of fearfulness and self-control among children
from Hispanic/Latino cultures, in comparison to those raised in the
United States, also revealing considerable variability among children
from different Latin American regions (Galindo & Fuller, 2010;
Gudifio & Lau, 2010; Polo & Lopez, 2009).

A limitation of most studies considering culture in relation to tem-
perament concerns geographic scope. With some exceptions (e.g.,
Super et al., 2008, 2020), comparisons involving infants and chil-
dren from areas outside East Asia and the Americas are rare. In addi-
tion to omitting knowledge from a rich pool of global variability,
most studies in this tradition involve only two countries, but are
sometimes generalized with respect to an entire region. The differ-
ences in self-control between children of Cuban/South American
and those of Mexican and Puerto Rican heritage observed by
Galindo and Fuller (2010) reveal the limits of considering one coun-
try to be representative of a larger region. Relatedly, most studies
base their country-level estimations of temperament on single sam-
ples from limited geographic and sociopolitical areas but interpret
these estimates as generalizing to their nation of origin. It is
known that patterns of personality characteristics vary meaningfully
across different parts of the United States (Rentfrow et al., 2008), sug-
gesting that temperament might similarly differ between regions
within a country, and demonstrating the importance of using multiple
samples per country when possible. Likewise, most studies involve
children from a restricted age range (cf., Gaias et al., 2012) obscuring
potential differences in patterns at other ages.

Two recent cross-cultural comparison studies couched in the
psychobiological tradition have addressed some limitations of prior

studies. The first (Putnam & Gartstein, 2017) involved a meta-analysis
of 17 prior studies of nation-level differences in temperament of
infants, children, and adults from 18 countries. From the scores pre-
sented in the earlier reports, aggregate scores representing surgency,
negative affectivity, and regulatory capacity were derived for each
of the countries. These aggregate scores were then analyzed in relation
to analogous values from cross-cultural studies of adult personality,
dimensions of cultural orientation, and allelic frequency estimates.
The second, referred to as the Joint Effort Toddler Temperament
Consortium (JETTC; Gartstein & Putnam, 2018), examined ECBQ
data collected from 865 families in 14 sites and 12 countries, relating
between- and within-culture differences in temperament to patterns of
parental philosophy (i.e., socialization goals and parental ethnotheo-
ries; Keller et al., 2006), aspects of daily activities, parental responses
to temperament displays, and children’s behavior problems
(Achenbach & Rescorla, 2000).

The Present Study

Although the JETTC and meta-analytic investigations expanded
the scope of cross-cultural understanding of temperament, they con-
tinued to demonstrate several of the limitations described above. The
range of countries in both studies was largely limited to large and
populous nations. In both, Western Europe was relatively well-
represented, but few or no countries from Latin America, Eastern
Europe, or Southeast Asia were included. Of the 18 countries in
the meta-analysis, scores for eight came from a single sample in
that country, and scores for seven came from only two; in the
JETTC, all countries but two were represented by data collected in
a single community. Some samples from studies included in the
meta-analyses contained several hundred participants, but the major-
ity contained fewer than 100; the JETTC sites recruited around 50
families each. The Global Temperament Project (GTP) was orga-
nized to improve upon these past efforts. The current study uses
data from 83,423 parent reports of temperament in infants, tod-
dlers, and children from 341 samples gathered in 59 countries to
investigate six questions regarding relations between culture and
temperament.

The first question simply concerns the magnitude of between-
nation differences in temperament. The restricted range of previous
studies has limited the validity of previous estimates of the propor-
tion of variance associated with between-nation, relative to within-
nation, differences between individuals. The data compiled for the
GTP allow for a comparison between effect sizes for nation and
those evident for two other central sources of variation: age and gen-
der. Variants on this question involve comparisons across age and
construct. A larger effect of nation at later ages than earlier ages
would provide support for compounding influence of cultural context
across the first several years of life. Differences in the size of effects
among dimensions of surgency, negative affectivity, and regulatory
capacity can reveal the degree to which some early-appearing aspects
of reactivity and regulation manifest themselves in ways consistent
with cultural demands than others.

In addition to providing a useful comparison point for relations
between temperament and culture, child gender forms the basis
of “the second question to be addressed with these data: the relative
universality of gender differences” in infancy and early child-
hood. To date, the most thorough examination of temperament in
relation to gender is a meta-analysis conducted by Else-Quest et
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al. (2006)." This quantitative summary of 205 studies of children
aged 3 months to 13 years revealed moderate gender differences
reflecting higher regulatory capacity in girls and higher surgency
in boys, with only small gender differences for negative affectivity
in the narrow dimensions of fear (higher in girls) and “difficulty”
(higher in boys). We anticipate similar main effects of child gender
in the current study.

Predictions regarding nation as a moderator of gender on temper-
ament are more elusive. Although the samples utilized by Else-Quest
et al. (2006) represented a range of nationalities, country of origin
was not explored as a potential moderator of gender differences.
Interactions between gender and nation-level differences have
been reported in individual studies of temperament, but the com-
bined results of these studies demonstrate no discernable pattern.
For instance, Montirosso et al. (2011) found Italian male, but not
female, infants to be rated higher in cuddliness than their U.S. coun-
terparts, while Cozzi et al. (2013) found Italian male toddlers to be
higher in soothability than U.S. male toddlers.

Similarities described above between the three psychobiological
temperament dimensions and Big Five personality traits suggest that
cross-cultural studies of personality may inform predictions regarding
gender and culture. Early studies in this vein suggested that patterns of
gender in relation to personality were consistent across nations (see
Feingold, 1994), and some recent large studies have also suggested
considerable cross-cultural consistency in the direction of gender
effects for adult personality (Kajonius & Johnson, 2018; McCrae &
Terracciano, 2008) and in the timing of the emergence of gender dif-
ferences across adolescence (De Bolle et al., 2015). The size of such
differences, however, varies considerably. Kaiser (2019) replicated
and extended previous studies (e.g., P. T. Costa et al, 2001;
Schmitt et al., 2008) linking gender differences to attributes of culture,
generating support for the “gender equality paradox,” in which per-
sonality differences between men and women tend to be greater in
more gender-egalitarian, individualist, and developed countries. The
possibility that these social forces act in a similar manner upon gender
differences in infancy and young children is intriguing, with potential
implications for the role of society in shaping gendered behavior.

A third question, which is allowed by the inclusion of data across
multiple developmental periods and correspondingly divergent mea-
sures in the GTP, concerns the “relative consistency of nation-level
differences in temperament across infancy, toddlerhood, and child-
hood.” The psychobiological model emphasizes the importance of
development in molding early appearing individual differences
(e.g., Rothbart, 2011). With increasing age, biological maturation
is complemented by changing expectations regarding the expression
of emotions and control of one’s attention and impulses. The age at
which certain behaviors are expected or allowed differs across soci-
eties, such that high levels of a given behavioral tendency in a culture
during infancy may not predict similar levels of analogous behaviors
at older ages. In addition, although longitudinal studies have docu-
mented relative continuity of surgency, negative affectivity, and reg-
ulatory capacity from infancy through childhood, this stability is
relatively modest. For instance, Putnam et al. (2008) reported longi-
tudinal correlations for the three factors that ranged from .34 to .36
from infancy to toddlerhood, and .49 to .59 from toddlerhood to
early childhood, but found no correspondence between regulatory
capacity measured with the IBQ-R and CBQ, and correlations of
only .25 and .36 for surgency and negative affectivity across this
developmental span. Furthermore, connections between behavioral

tendencies are not straightforward, but instead exhibit heterotypic
continuity and cascades. Of particular note, Putnam et al. (2008)
found ECBQ regulatory capacity to be predicted by high levels of
IBQ surgency.

A few existing studies have indicated consistency of nation-level dif-
ferences in temperament across the lifespan. Gaias et al. (2012) found
higher fearfulness in U.S. than Finnish individuals during infancy,
childhood, and adulthood. Montirosso et al. (2011) and Cozzi et al.
(2013) reported higher cuddliness (a component of regulatory capac-
ity) and lower high intensity pleasure (a component of surgency) in
Italian than U.S. individuals at both infancy and toddlerhood.
Slobodskaya et al. (2013) had consistent results from infants and tod-
dlers from Russia, Japan, and the United States, with U.S. youngsters
scoring higher on surgency than Russian and Japanese kids, and
Japanese youth viewed as lower on aspects of regulatory capacity at
both ages. In the current effort, the GTP will expand upon these limited
comparisons of two or three nations to more formally explore consis-
tency in nation-level differences across early development.

The consistency of relations between culture and individual differ-
ences across wider spans in terms of both human development and
methodology forms the basis of “our fourth question: Do nation-level
differences in temperament resemble those found for adult personal-
ity?” Although no large-scale investigations of culture and tempera-
ment precede the current report, several multination studies
involving adult and adolescent personality have been published. A
landmark report on self-reported five-factor scores in 26 countries
by McCrae (2001) was soon supplemented to include 36 countries
(McCrae, 2002). Allik et al. (2017) recently combined these 36 aggre-
gate scores with data from other published and unpublished studies to
develop aggregate personality scores for 62 countries and 76 samples.
Country-level estimates of observer reports have also been created.
McCrae et al. (2005b) asked college students in 50 cultures to com-
plete ratings of a friend from their country. These other-report values
were roughly consistent with the self-report scores generated by
McCrae (2002), as scores for neuroticism and extraversion converged
modestly with self-ratings of adolescent personality in 24 cultures
(McCrae et al., 2010). Foreshadowing the current investigation,
Putnam and Gartstein (2017) correlated nation-level personality vari-
ables reported by McCrae (2001) and McCrae et al. (2005b) with the
aggregate temperament scores from their meta-analyses, finding coun-
tries high on adult extraversion were similarly high on child surgency,
those high on self-reported neuroticism were high on negative affec-
tivity, and country-level other-reported agreeableness correlated pos-
itively with both surgency and regulatory capacity. In the current
study, we replicate and extend these analyses.

“Our fifth question may be most informative in terms of beginning
to understand the societal values that may form the bases for differ-
ent developmental niches inhabited by children around the world:
How is temperament associated with dimensions of cultural orienta-
tion and national wealth?” Aspects of cultural philosophy are fre-
quently proposed as causal factors explaining differences between
citizens of different nations. These arguments, however, typically
rest upon anecdote and speculative logic, rather than in quantitative
analyses. That is, differences observed between samples from a few
locations are credited to specific aspects of culture, but the nations

! Consistent with Else-Quest et al. (2006), we use the term gender, rather
than sex, as reported by parents and presumably assigned at birth.
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under investigation differ in myriad ways other than the dimensions
suggested. Examples are common in the literature relating culture and
temperament, with the distinction between individualist and collectiv-
ist orientations frequently proposed as contributing to differences. In
comparing Canadian and Chinese children with respect to shyness,
Chen (2000) published the paper “Growing up in a collectivist culture:
Socialization and socioemotional development in Chinese children.” In
their examination of four cultures, Gartstein et al. (2010) wrote ...
selection of these countries (Japan, the United States, Poland, and
Russia) presented an opportunity to conduct comparisons between cul-
tures that vary on the individualistic/collectivistic value systems.” More
recently, Krassner et al. (2017) authored “East-west, collectivist-
individualist: A cross-cultural examination of temperament in toddlers
from Chile, Poland, South Korea, and the U.S.” Although it is plausible
that differences between cultures in the degree to which they promote
an individualist focus on the self versus the collectivist importance of
the larger group may influence displays of temperament, it is also the
case that Canada and China, Russia and Japan, and Chile and Poland
vary widely in other aspects of cultural practices and beliefs. Only by
studying individualism—collectivism and temperament across a large
number of nations can one achieve the statistical power necessary to
confirm this relation.

Other dimensions of cultural orientation have been less regularly
applied to cross-cultural differences in psychological constructs,
including temperament. The most frequently used framework
for characterizing cultural dimensions is that derived by Hofstede
(1984, 2001, 2011), Hofstede et al. (2010), and Minkov (2007).
While recognizing that culture was manifest in multiple levels,
with regional, ethnic, social class, and work organizations exhibiting
their own cultural proclivities, Hofstede (e.g., Hofstede et al.,
2010) argued that there was substantial value to studying national
culture differences, as forces such as national educational systems,
financial markets, and political bodies compel individuals to inte-
grate within the dominant national structure. Furthermore, research
on cultural differences is typically conducted on the national
level, as use of this distinction is more expedient than gathering
data from more nuanced self-organizing societies. In addition to
individualism/collectivism, analyses by Hofstede and his collab-
orators suggested five additional, relatively independent aspects
of national culture: power distance (acceptance of inequality in
power in a society), masculinity/femininity (the extent to which a
society is driven by competition, achievement, and success, rather
than cooperation, modesty, nurturance, and a focus on consensus),
uncertainty avoidance (the extent to which society members are
threatened by unstructured situations that are novel, unknown, sur-
prising, or unusual), long-term/short-term orientation (emphasis
on values of persistence, thrift, and having a sense of shame vs.
reciprocating favors and protecting one’s “face” to satisfy more
immediate desires), and indulgence/restraint (the degree to which
a given society allows members to be unrestrained to pursue hedonic
pursuits).

Despite their differing theoretical bases in defining groups versus
describing individuals, substantial links between Hofstede’s dimen-
sions and national-level personality/temperament have been uncov-
ered. For instance, Hofstede and McCrae (2004) and Bartram
(2013) found individualism to be strongly associated with countries’
average scores on extraversion, while a large amount of variance in
neuroticism was explained by cultural uncertainty avoidance and mas-
culinity. Using meta-analytic data from 18 countries, Putnam and

Gartstein (2017) identified multiple correlations between aggregate
temperament scores and cultural orientation. In their analyses, high
surgency was associated with low power distance, short-term orienta-
tion and indulgence; high negative affectivity with collectivism, high
power distance, masculinity, high uncertainty avoidance and restraint;
and high regulatory capacity with low power distance and femininity.
A replication attempt with the smaller (N= 14) JETTC data set
(Gartstein & Putnam, 2018) confirmed only the relation between col-
lectivism and negative affectivity, but nonsignificant trends were in
the same direction for eight of the nine associations (not masculinity-
negative affectivity) that had been significant in the meta-analysis.
The large number of nations included in the GTP provide an opportu-
nity for a more thorough assessment of the relations between cultural
orientation and early temperament.

A final variable considered in relation to nation-level estimates
of temperament is the relative wealth of the countries’ citizens.
Several studies have shown national income to be higher in countries
that are more individualistic and low in power distance (Hofstede et
al., 2010). Moreover, within Australia, Strickhouser and Sutin
(2020) found infants developing in lower socioeconomic status
(SES) households demonstrated lower sociability (analogous to sur-
gency), higher reactivity (analogous to negative affectivity), and lower
persistence (analogous to regulatory capacity), and Parade and
Leerkes (2008) found family income to predict higher parent ratings
of high intensity pleasure, approach, perceptual sensitivity, and dis-
tress to limitations in U.S. infants. Putnam and Gartstein (2017)
extended this research to nation-level differences, finding high gross
national product (GNP) per capita to be associated with lower negative
affectivity and higher regulatory capacity. We anticipate similar find-
ings in the GTP.

“Our sixth and final research question is perhaps the most intuitive:
What are the geographical patterns of temperament traits?” In contrast
to early studies involving few countries, inclusion of samples from a
larger number of locations allows for exploration of patterns across
widespread world areas. Previous studies of personality and tempera-
ment distribution inform our expectations of geographically proximal
countries. Analyses of adult personality by McCrae and Allik (Allik &
McCrae, 2004; Allik et al., 2017; McCrae, 2001, 2002; McCrae et al.,
2005a) suggested that samples from Europe and the United States
tended to demonstrate higher extraversion and openness than Asian
and African cultures; and those from Northern European nations
evinced higher neuroticism than Southern European countries. With
respect to temperament, Putnam and Gartstein (2017) reported consis-
tently low surgency, high negative affectivity, and mostly low regula-
tory capacity in East Asian nations; high levels of negative affectivity
among countries in Eastern Europe; and low negative affectivity
and high regulatory capacity in Northern European cultures. Results
from the JETTC (Gartstein & Putnam, 2018) were roughly consistent
with these trends. Again, negative affectivity was high in toddlers
from East Asia, as well as Tiirkiye, and low among children from
Northern Europe, and from Italy. Negative affectivity scores also
differed between Latin American countries, with significantly higher
scores in Brazilian and Chilean than Mexican samples, similar to
results for adult neuroticism (McCrae et al., 2005a). Consistent with
Putnam and Gartstein (2017), surgency was low in several East
Asian cultures. In addition, toddlers from Finland, Belgium, and
Chile were rated high in surgency. JETTC findings regarding regula-
tory capacity differed somewhat from the 2017 meta-analyses.
Although toddlers from China were rated low on regulatory capacity,
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those from South Korea received relatively high scores. Results
among European nations were also inconsistent with the meta-
analyses, as Northern European children were not rated particularly
highly in regulatory capacity. In the current study, we anticipate con-
firming the consistent findings of high negative affectivity and low
surgency in most, if not all, East Asian nations, and low negative
affectivity in Northern Europe; and resolve inconsistencies regarding
patterns of regulatory capacity in the two previous multicultural
investigations.

Summary of Goals

The current collaboration provides a more powerful lens than prior
efforts to answer the following questions regarding the role of cul-
ture in shaping early emerging individual differences in reactivity
and regulation: (a) What is the size of national-level differences
in temperament at different ages and for different dimensions?
(b) To what degree are gender differences in temperament con-
sistent or inconsistent across nations? (c) Are patterns of nation-level
differences in temperament consistent across infancy, the toddler
period, and early childhood? (d) Are nation-level differences in tem-
perament consistent with previous studies of nation-level personal-
ity? (e) How are national temperament aggregate scores associated
with dimensions of cultural orientation and national wealth?
(f) How are temperament traits distributed geographically?

Method
Samples

The majority of samples were obtained through an email outreach
effort. All researchers from outside the United States who requested
access to any version of the IBQ-R, ECBQ, and/or CBQ between
September 2006 and November 2017 through the Rothbart
Temperament Questionnaires website (https:/research.bowdoin.edu/
rothbart-temperament-questionnaires/) were contacted with a request
to share their item-level temperament data, in addition to age (at
time of collection) and gender information for each subject.
Approximately 2,000 researchers were contacted in this way, and
approximately 275 data sets were ultimately shared on the basis of
this contact. In addition, all 16 investigators from the JETTC were
contacted and agreed to share their data with the GTP. Similarly,
researchers whose infant or child data were used in the Putnam and
Gartstein’s (2017) meta-analyses, and those whose data were used
in the construction of short forms of the instruments, were contacted
with requests to share their item-level data. Finally, a small number of
data sets were contributed by researchers who learned about the GTP
through word of mouth. These researchers used a variety of proce-
dures to recruit participants and collect data. Information regarding
these details can be found in the online supplemental material 1, avail-
able online. Collectively, 377 independent data sets were compiled.
Appendix indicates the names and institutional affiliations of all
GTP partners who collaborated in the individual studies from which
these data were drawn.

Of the 377 data sets acquired, 36 were not included in our analyses,
for a variety of reasons. Twelve data sets exhibited very poor internal
consistency estimates (i.e., as < .50 for two of the three scales). Three
data sets were collected using the original (Rothbart, 1981) IBQ,
rather than the IBQ-R. Eight data sets contained data missing several
items from one or more scales. Four data sets used unconventional

scoring response options (e.g., items rated on scales ranging from 1
to 5, rather than 1 to 7). Two were collected using teacher-report,
rather than parent-report, forms. One data set contained no age or gen-
der data. Three contained scale-level, rather than item-level, data.
Finally, three data sets contained fewer than 25 cases. From the
remaining 341 data sets, 17 were flagged for potentially unrepresenta-
tive samples. For five of these, participants were selected in relation to
birth factors (e.g., premature delivery, low birth weight). Five had
been recruited on the basis of child factors (e.g., speech delays and
anxiety symptomatology) that may affect temperament. Two were
selected for maternal characteristics (e.g., high stress and depression).
Five were selected for demographic status (e.g., socially disadvan-
taged areas). Although these child, maternal and demographic charac-
teristics do not necessarily render the samples unrepresentative of the
larger populations from which they were drawn, they potentially rep-
resent different segments of their areas than other samples, which were
largely community/convenience samples. In addition, data sets were
examined with respect to representativeness. Specifically, we identi-
fied 14 samples with average scores for at least one temperament
score that was more than 1 SD different from the average scores for
the other samples from their country. The analyses reported were con-
ducted when data sets were removed for each of these five reasons, and
substantive findings were unchanged. Therefore, the flagged samples
were included in the presented results.

Of the 341 data sets used in the analyses, data collection for 36
was longitudinal across spans covered by more than one question-
naire (e.g., the IBQ-R and ECBQ). For these samples, data from
both time points were used in analysis involving individual question-
naires and in creation of scores combined across questionnaires. In
addition, for several data sets, longitudinal data were collected
using the same questionnaire (e.g., the IBQ-R at 3, 6, and 9 months).
For these data sets, a set was created in which each child was repre-
sented by data collected at a single time point.

For the large majority of samples, data were collected through pri-
mary caregivers’ completion of the standard (full), short, or very short
forms of the IBQ-R, ECBQ, and/or CBQ. For a handful of samples,
researchers used a customized version of the instrument (e.g., all
very short form items, plus full scales for select dimensions).
Another small group used different forms (e.g., the standard and
short CBQ) for subsets of their sample. For the large majority of sam-
ples, parents reported the age and gender of their child. For a handful
of samples, medical records confirmed or were used in the place of
parent report of gender and age. Information regarding all samples,
including the community from which they were collected, the form
used, the number of participants for each questionnaire, and whether
the data set was flagged for relevant maternal, child or demographic
characteristics can be found in the online supplemental material 1.

The IBQ-R was originally developed through analyses of infants
between 3 and 12 months of age, the ECBQ was developed using
data for children between 18 and 36 months, and the CBQ with chil-
dren from 3 to 8§ years. Subsequent research, including that concern-
ing the development of the abbreviated measures (Putnam &
Rothbart, 2006; Putnam et al., 2014), has indicated successful use
of the very short forms in children younger or older than the intended
range. In the GTP data, IBQ-Rs were completed by parents of infants
ranging from O to 18 months; ECBQs were completed for children
ages 12 to 60 months; and CBQs were completed for children
ages 24 to 120 months. To address age differences between samples,
age was entered in a covariate in all substantive analyses.
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Measures

The IBQ-R, ECBQ, and CBQ are parent-report instruments contain-
ing items referring to infant and child behavior in commonly occurring
situations. For each item, parents are asked to rate the child on a 7-point
Likert-type scale. The IBQ-R and ECBQ items are phrased in the form
of questions about the child’s behavior in a given context during the
past 1 or 2 weeks (e.g., “When being carried in the past week, how
often did the baby push against you until put down?”), and the ratings
refer to frequency of behavior (never, very rarely, less than half the
time, half the time, more than half the time, almost always, and
always). The CBQ items are statements describing child behavior
(e.g., “My child gets angry when told he or she needs to go to
bed”), and the ratings refer to the degree to which the statement accu-
rately describes the child’s behavior in the past 6 months (extremely
untrue, quite untrue, slightly untrue, neither true nor untrue, slightly
true, quite true, and extremely true). For all items on the three question-
naires, parents are also given the option of choosing “NA” if they have
never observed their child in the situation described.

The standard forms of the IBQ-R, ECBQ, and CBQ contain 191,
205, and 195 items, respectively, and measure between 14 and 18 fine-
grained scales (see Gartstein & Rothbart, 2003; Putnam et al., 2006;
Rothbart et al., 2001 for details). Short forms (91, 107, and 94 items)
were subsequently developed which used fewer items from the original
forms to measure the same scales, as well as very short forms consisting
of 12- or 13-item scales intended to measure only the three broad factors
of surgency, negative affectivity, and regulatory capacity (see Putnam
& Rothbart, 2006; Putnam et al., 2010, 2014 for details). Since the
development of the original forms in English, the psychometric charac-
teristics of translations of the measures across multiple languages have
been described in several publications (e.g., Barcenilla et al., 2021; R.
Costa & Figueiredo, 2018; Golmohammadi et al., 2022; Sleddens et al.,
2011; Stepien-Nycz et al., 2018).

Data Management

To ensure that all scales were calculated consistently across data
sets, investigators were asked to send files containing item-level
data, in addition to child age and gender. An initial step was to transfer
data into common Statistical Package for Social Sciences (SPSS) tem-
plates for the standard, short, or very short forms of the IBQ-R, EBCQ,
and CBQ. All cases collected from children far outside the recom-
mended ages for the three instruments (i.e., IBQ-Rs older than 18
months; ECBQs younger than 12 months or older than 60 months;
CBQs younger than 24 months or older than 120 months), as were
all cases with missing data for all questionnaire items. Standard and
short form data of the IBQ-R, ECBQ, and CBQ were transformed
into very short form data files by selecting out only the items from
the longer forms that were included in the very short measures and
merged into a single data set. Missing data for at least one item was
present for 86% of IBQ-R cases, 49% of ECBQ cases, and 25% of
CBQ cases. These missing items were replaced using maximum like-
lihood estimation. Scale scores were calculated as the average of item
scores corresponding to each scale.

Testing Measurement Invariance

Tests of measurement invariance were guided by Leerkes et al.
(2017), Byrne and van de Vijver (2010), and Senese et al. (2012).
Leerkes et al. (2017) established the measurement invariance of

the IBQ-R-Very Short Form (VSF) across U.S. samples differing
in race and poverty status. Two elements of their analyses warrant
special attention. First, upon observing poor fit in confirmatory factor
analysis (CFA) that assumed all error terms were uncorrelated, they
followed the approach used by Putnam and Rothbart (2006) in their
initial evaluation of the CBQ-VSF by allowing a priori correlations
between error terms from items taken from the same subscales. For
example, items from the IBQ-R VSF SUR scale were taken from lon-
ger scales measuring activity level, smiling and laughter, high inten-
sity pleasure, perceptual sensitivity, and approach, and the modified
CFA model allowed correlated errors for items from activity level,
smiling, and laughter, etc. Although modification indices suggested
additional correlated errors, Leerkes et al. (2017) did not allow addi-
tional correlations on these bases. As previous research (e.g., Gartstein
& Rothbart, 2003; Rothbart et al., 2001) typically demonstrates corre-
lations between factors, these were allowed in the base and error-
correlated models. Second, given arguments that personality measures
often demonstrate poor CFA fit due to the complex nature of person-
ality (Hopwood & Donnellan, 2010) and that criteria for traditional fit
estimations (e.g., comparative fit indices [CFI] over .90) are exces-
sively restrictive when applied to measures with multiple items
(Marsh et al., 2004), Leerkes et al. (2017) referenced Kenny (2014)
in considering CFI > .85 and root-mean-square error of approxima-
tion (RMSEA) < .05 as demonstrating acceptable fit.

Responding to the difficulty in interpreting model fit in large-scale
cross-cultural studies, as problematic results may either be due to
properties of the instrument or issues concerning data from individ-
ual countries, Byrne and van de Vijver (2010) proposed and exem-
plified a two-pronged approach when confronted with evidence of
measurement inequivalence among multiple samples. In the first
step, descriptive statistics and factor loadings for individual coun-
tries and items are evaluated as potential contributors to poor fit.
In the second, a series of CFA models are tested to identify sources
of compromised fit. Following both Byrne and van de Vijver (2010)
and Leerkes et al. (2017), we considered ACFI > .01 to indicate a
significant change in fit (see Cheung & Rensvold, 2002).

Of more critical importance than the fit of the overall model is the
equivalence of measurement within each scale. As such, although
the analyses presented below indicate a lack of configural variance
for the full questionnaires, consistent with Senese et al. (2012),
who separately evaluated the cross-cultural equivalence of separate
scales comprising a multifactor measure of parenting beliefs, efforts
were taken to derive scales for surgency (SUR), negative affectivity
(NEG), and regulatory capacity (REG) that measured these con-
structs equally across nations. To do so, configural models for
each of the three scales were evaluated with the 20 largest nation-
wide samples. To explore potential improvements to fit for these
scales, we referred to Byrne and van de Vijver’s (2010) recommen-
dations to identify potentially problematic items and countries. First,
country-level means for all items were examined for outliers.
Following this, to determine whether problems with fit were due
to measurement in certain countries, a series of models was run in
which countries containing outliers on at least one variable were
either eliminated if they were among the 20 largest samples, or
added if they were not among the 20 largest. Next, a series of
CFAs were conducted in which each individual item was removed
from the configural model for each factor to determine whether omit-
ting the item improved model fit. Our application of this approach is
described below. CFA was conducted using SPSS AMOS 27.
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IBQ-R-VSF

First, the base model with uncorrelated errors was tested with
the full sample of IBQ-R VSF data. As expected, the fit of this
model was poor, CFI=.619, RMSEA = .078. Allowing a priori
correlated errors improved fit to an acceptable level, CFI=.859,
RMSEA = .049. Next, the configural model was computed to exam-
ine whether the hypothesized factor structure was supported in the
20 countries with the largest sample sizes (ns > 250). Fit of this
model was unacceptable, CFI = .762, RMSEA = .014.

When the SUR scale with errors correlated was evaluated alone
using the entire data set, the fit was acceptable, CFI=.930,
RMSEA = .060. When the configural model was tested with the
20 largest nation samples, fit diminished substantially, CFI = .834.
RMSEA = .018. During examination of national means, five outli-
ers were identified. Scores for Iran were discrepant for Items 2, 8,
and 14. Latvia and Malaysia were outliers for Item 26. Configural
model fit did not change (i.e., ACFI<.01) when Latvia was
removed or Malaysia or Iran were added. Examination of CFI
change upon removal of items indicated that both Item 8 and Item
26 improved the fit of the configural model CFI > .01 when elimi-
nated. When both Items 8 and 26 were removed, CFI = .866,
RMSEA = .017. Item 8 (laughs when put in bath) represents the
Smiling and Laughter scale in the standard IBQ-R, while Item 26
(vocalizes when hair is washed) represents vocal reactivity. The con-
tribution of these items to misfit suggests different bathing contexts
across countries.

When the NEG scale was evaluated, fit was acceptable,
CFI = .975, RMSEA = .047. When the configural model was tested
with the 20 largest nation samples, fit diminished to CFI = .871,
RMSEA = .018. National mean examination indicated discrepan-
cies for Belgium (Item 3), Nigeria (Item 17), Kosovo (Item 28),
Malaysia (Item 28), Chile (Item 32), and the Netherlands (Item
32). Removal or addition of countries did not impact configural
model fit. When items were removed, Items 9, 17, and 33 each
resulted in CFI improvement > .01. Following Byrne and van de
Vijver (2010), we then investigated which combination of two or
three of these items led to the maximum model fit when eliminated.
Elimination of all three items resulted in the best fit, CFI = .953,
RMSEA = .012. Item 9 (whimpers and cries when time for bed) rep-
resents sadness in the standard IBQ-R, Item 17 (startles at change in
body position) represents fear, and Item 33 (clings to parent in pres-
ence of unfamiliar adults) also represents fear. The best fitting model
thus includes compromised representation of fearfulness.

When REG was evaluated, fit was acceptable, CFI=.915,
RMSEA = .073. When the configural model was tested with the 20
largest nation samples, CFI = .808, RMSEA = .20. National mean
outliers were apparent for Romania (Item 18), Poland (Item 18),
Malta (Item 25), Sweden (Item 31), and China (34). Removal of
China resulted in CFI=.826, RMSEA = .019. When items were
removed individually, Items 11, 19, 30, and 34 improved CFI > .01.
We then investigated the combination of items leading to maximum
fit, in models both containing and eliminating China. When China
was included in these analyses, a model excluding Items 30 and
34 resulted in CFI = .875, RMSEA = .018 and removing additional
items did not improve fit. However, with China excluded,
CFI = .892 with 30 and 34 removed, but rose to .907 when all four
items were taken out, suggesting that Items 11 and 19 were particularly
problematic in the Chinese sample. Because we wished to retain the

maximum number of items to maintain content validity, we considered
the fit with Items 30 and 34 out as the most useful model. Item
30 (enjoys gentle rhythmic activities such as rocking or swaying) rep-
resents low intensity pleasure, and Item 34 (enjoys when rocked or
hugged) represents cuddliness. The contribution of these items to mis-
fit suggests different meanings of these descriptions, or differing con-
texts of parents rocking their infants across countries.

Across the entire sample, os for the original IBQ-R SUR, NEG,
and REG scales = .81, .80, and .75, respectively. In the 116 individ-
ual data sets (see the online supplemental material), as for SUR
ranged from .47 to .89 with as <.60 for eight samples; as for
NEG ranged from .60 to .89; and as for REG ranged from .49 to
.85 with as < .60 for four samples. When revised scales were calcu-
lated to reflect the best fitting models from our configural CFA anal-
yses, as for the entire sample for SUR, NEG, and REG =.79, .76,
and .73. In the 116 individual data sets, os for the abbreviated
SUR scale ranged from .40 to .86 with as < .60 for 11 samples;
as for abbreviated NEG ranged from .55 to .85 with as < .60 for
five samples; and as for abbreviated REG ranged from .51 to .83
with as < .60 for eight samples.

ECBQ-VSF

First, the base model with uncorrelated errors was tested with the
full sample of ECBQ data. As expected, the fit of this model was
very poor, CFI = .598, RMSEA = .066. Allowing a priori correlated
errors improved fit, although fit remained poor, CFI=.716,
RMSEA = .057. Fit diminished further when the configural model
was tested with the 20 largest samples (ns > 189), CFI=.657,
RMSEA = .014.

When the SUR scale was evaluated alone with the entire sample, the
fit was acceptable, CFI = .862, RMSEA = .070. When the configural
model was tested with the 20 largest nation samples, fit diminished
slightly, CFI = .855, RMSEA = .017. Regardless, we followed steps
to find a best-fitting model across nations. During examination of
national means, outliers were apparent for China (Items 18 and 30),
Colombia (Items 2 and 4), Mexico (Items 9 and 25), Nigeria (Item
20), Taiwan (Item 13), and Thailand (Item 35). Model fit did not
change (i.e., ACFI <.01) when China or Taiwan were removed or
the smaller nations were added. Examination of CFI change upon
removal of items indicated that five items improved CFI > .01 when
eliminated. Removal of Item 9 resulted in the greatest change,
CFI = .883. Consistent with Byrne and van de Vijver (2010), we
explored combinations of other items removed with Item 9 to identify
a best-fitting model. Because a model eliminating Items 9 (becomes
excited when loved ones are to visit), 13 (gets involved immediately
in new activities), and 11 (likes rough and rowdy games), CFI = .927
was not improved > .01 with elimination of additional items, it was
retained as the final model. Because these items each come from dif-
ferent scales in the standard ECBQ, the resulting abbreviated scale
seems to retain the content of the original VSF SUR scale.

When the NEG scale was evaluated alone with the entire sample,
the fit was acceptable, CFI = .890, RMSEA = .069. When the config-
ural model was tested with the 20 largest nation samples, CFI = .863,
RMSEA = .017. Again, we followed steps to find a best-fitting model
across nations. Examination of national means revealed outliers for
Brazil (Item 22), Chile (Item 23), China (Item 23), Colombia (Items
1, 2, 22, 26, and 33), Kosovo (Items 16, 17, 19, 22, and 23),
Lithuania (Items 2 and 22), Nigeria (Item 19), Portugal (Item 22),
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Sweden (Item 22), and Switzerland (Item 22). CFI did not change
> .01 when these nations were added or removed. Examination of
CFI change upon removal of items identified four items that improved
CFI > .01 when eliminated. We explored combinations of elimination
for the four items. Removal of Items 26 (has a temper tantrum when
told no) and 17 (bothered by noisy environments) resulted in
CFI = .940. Because elimination of additional items did not increase
CFI > .01, this was kept as the final model. Poor cross-cultural fit of
these items suggest difficulty in translating the concept of a tantrum
and environmental differences between nations.

When the REG scale was evaluated alone with the entire sample, fit
was unacceptable, CFI = .827, RMSEA = .079. When the configural
model was tested with the 20 largest nation samples, CFI =.797,
RMSEA = .019. Steps were taken to find a best-fitting model.
Examination of nation means revealed outliers for Australia (Item
15), Colombia (Item 31), France (Item 7), Germany (Item 8), Japan
(Item 5), Kosovo (Item 27), and Mexico (Item 23). CFI did not
change > .01 when Germany or Japan were removed or the smaller
nations were added. When individual items were removed, seven
items improved fit CFI > .01. Elimination of the two items contribut-
ing most to misfit (28, smiles when rocked; and 7, plays with toy for
more than 10 min) improved fit to CFI = .875. When the other five
items were removed one-by-one, removal of Item 14 (tires of activities
requiring attention) resulted in the greatest improvement, CFI = .911.
The remaining four were removed one-by-one, with removal of Item
15 (pays attention right away when called) resulting in CFI = .936.
No remaining deletions resulted in substantial increases in fit. These
removals included both attention focusing items, one attentional shift-
ing and one cuddliness item, thus resulting in a scale with less empha-
sis on attention control than the original.

Across the entire sample, as for the original ECBQ SUR, NEG,
and REG scales = .71, .75, and .74, respectively. In the 99 individ-
ual data sets (see the online supplemental materials), as for SUR
ranged from .46 to .82 with as < .60 for six samples; os for NEG
ranged from .46 to .82 with as < .60 for 11 samples; and os for
REG ranged from .52 to .86 with as <.60 for four samples.
When revised scales were calculated to reflect the best fitting models
from our CFA analyses, as for the entire sample for SUR, NEG, and
REG = .66, .69, and .65. In the 116 individual data sets, as for the
abbreviated SUR scale ranged from .32 to .80 with as < .60 for
22 samples; as for abbreviated NEG ranged from .36 to .79 with
as < .60 for 44 samples; and os for abbreviated REG ranged from
.38 to .81 with as < .60 for 39 samples. As such, elimination of
items to enhance cross-cultural comparability took a substantial
toll on the internal consistency of scales.

CBQ-VSF

First, the base model with uncorrelated errors was tested with the full
sample of CBQ data. As expected, the fit of this model was very poor,
CFI = .566, RMSEA =.072. Allowing a priori correlated errors
improved fit, although fit remained unacceptable, CFI=.799,
RMSEA = .05. When the configural model was tested with the 20 larg-
est nation samples (ns > 310), fit diminished modestly, CFI = .776,
RMSEA = .013.

When the SUR scale was evaluated alone with the entire sample,
the fit was unacceptable, CFI = .806, RMSEA = .095. When the con-
figural model was tested with the 20 largest nation samples, fit
increased but not to acceptable levels, CFI = .816, RMSEA = .022.

We then followed steps to find a best-fitting model across nations.
During examination of national means, outliers were apparent for
Lithuania (Items 10 and 31), Malaysia (Item 13), Myanmar (Item
1), Pakistan (Item 1), and Thailand. Adding these nations to the anal-
yses did not diminish fit. Examination of CFI change upon removal of
items indicated that six items improved CFI > .01 when eliminated.
Removal of Item 19 (takes time approaching new situations) dramat-
ically improved fit (ACFI = .072; CFI = .888). Additional removal of
Item 7 (often rushes into new situations) improved fit greatly
(ACFI = .044; CFI = .932), and removal of Item 31 (unhurried in
deciding what to do next) after this resulted in CFI = .960. No further
refinements were attempted. The three problematic items were all from
the Impulsivity scale from the original CBQ, suggesting this factor
does not equally contribute to SUR across nations.

When NEG was evaluated with the entire sample, the fit was good,
CFI = .955, RMSEA = .046. When the configural model was tested
with the largest samples, fit did not diminish substantially,
CFI = .948, RMSEA = .011. Regardless, potential improvements to
fit were examined. Nations with outlying item scores included
Colombia (Item 23), Japan (Item 32), Malaysia (Item 11), Myanmar
(Items 17 and 20), the Netherlands (Item 35), and Tiirkiye (Item
17). Exclusion of Tiirkiye, Japan, or the Netherlands from the config-
ural model did not alter CFI > .01. Fit was then evaluated with indi-
vidual items removed. Although removal of Item 2 increased CFI to
.960, the original scale was retained to maintain content validity.

When REG was evaluated with the entire sample, fit was good,
CFI = .970, RMSEA = .039. When the configural model was tested
with the largest samples, fit diminished to CFI =.956, RMSEA =
.011. Nations with outlying item scores included Brazil (Item 24),
Colombia (Items 3, 6, 12, 24, and 36), Greece (Item 23), India
(Item 30), the Netherlands (Item 6), Romania (Items 33 and 36),
and Thailand (Item 9). Removal of Greece or the Netherlands or
addition of the smaller countries did not diminish fit. Fit was
then evaluated with individual items removed. Although removal
of Item 27 increased CFI to .970, the original scale was retained
to maintain content validity.

Across the entire sample, os for the original CBQ SUR, NEG, and
REG scales =.71, .75, and .75, respectively. In the 172 individual
data sets (see the online supplemental material), as for SUR
ranged from .15 to .88 with as <.60 for 25 samples; os for NEG
ranged from .436 to .82 with as < .60 for 14 samples; and as for
REG ranged from .46 to .89 with as <.60 for seven samples.
When the revised scale for SUR was calculated to reflect the best fit-
ting model from our CFA analyses, o for the entire sample = .63. In
the individual data set, os for the abbreviated SUR scale ranged from
.08 to .87 with as < .60 for 57 samples. As with the ECBQ scales,
shortening this scale dramatically impacted internal consistency.

Archival Data

Aggregate self-report personality scores were obtained from Allik
et al. (2017) and comprised average scores for college students and
adults in the given countries on the five NEO Personality Inventory
factors. McCrae (2001, 2002) initially obtained data for 36 countries
from researchers who had collected samples for their own studies.
Although the exact years of data collection for these samples were
not reported, the publication dates for articles stemming from
these data ranged from 1992 to 2001. Allik et al. (2017) supple-
mented these samples with new entries, including those from reports
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published between 2004 and 2014, to arrive at a total of 76 samples
for 62 countries. For countries with multiple samples, sample scores
were averaged to create the scores used in the current analyses.
Aggregate other-report personality scores for 51 countries were
obtained from McCrae et al. (2005a). The majority of these samples
were gathered from college students asked to rate either a college-
aged or an adult individual from their country that they knew well,
while three samples comprised existing data sets for which raters
were spouses or peers (McCrae et al., 2005b). Although McCrae et
al. (2005a, 2005b) did not indicate the years during which these
data were collected, language in their report framing this study as a
follow-up to McCrae (2001, 2002) suggests they were gathered
between 2001 and 2005. Of the 59 nations represented in the
GTP, aggregates of self-reported personality were available for 37
(not for Argentina, Bosnia-Herzegovina, Brazil, Chile, Colombia,
Curacao, Iran, Ireland, Israel, Kosovo, Malta, Myanmar, Nigeria,
Pakistan, Servia, Singapore, Slovakia, Slovenia, Suriname, Thailand,
Ukraine, or Uruguay), and other-reported personality aggregates
were available for 37 (not for Bosnia-Herzegovina, Colombia,
Curacao, Finland, Greece, Hungary, Ireland, Israel, Kosovo, Latvia,
Lithuania, Myanmar, Netherlands, Pakistan, Philippines, Romania,
Singapore, Suriname, Sweden, Taiwan, Ukraine, or Uruguay).

Values for Hofstede’s six dimensions, initially published by
Hofstede (2001) and Hofstede et al. (2010) were obtained from
https:/www.geerthofstede.nl/research—vsm on July 22, 2015. The
initial four dimensions in Hofstede’s system (individualism—collec-
tivism, masculinity—femininity, uncertainty avoidance, and power
distance) were developed from questionnaires administered to
IBM employees in 71 nations between 1967 and 1973. A fifth
dimension, long-term orientation—short-term orientation, emerged
from analyses in the 1980s of an instrument initially designed to
assess basic values of Chinese citizens and subsequently adminis-
tered in multiple nations (Hofstede & Bond, 1988; Hofstede et al.,
2010). The sixth dimension, indulgence-restraint, was developed
in the 2000s by Misho Minkov and incorporated into Hofstede’s
work (Hofstede et al, 2010). The majority of scores published in
Hofstede’s publications (e.g., Hofstede et al., 2010) and used in
the current article were collected during the initial data collection
of the first four dimensions in 1969, and in the early 2000s for the
two dimensions added later (Geert Jan Hofstede, personal commu-
nication, June 22, 2023). Recent research (Beugelsdijik et al.,
2015) indicates that, although scores on Hofstede’s dimensions
have demonstrated absolute change (i.e., more recent birth cohorts
exhibit higher individualism and indulgence, but lower power dis-
tance than previous cohorts), relative scores of countries exhibit little
change, suggesting their continued validity.

Scores for all cultural dimensions were available for 51 of the 59
countries represented in our analyses. No cultural dimension scores
were available for Curacao, Kosovo or Myanmar; scores for long
term orientation-short term orientation were not available for
Suriname; scores for indulgence-restraint were not available for
Suriname and Israel; and scores for individualism—collectivism,
masculinity—femininity, uncertainty avoidance, and power distance
were not available for Nigeria, Bosnia-Herzegovina, and Ukraine.

Following Hofstede and McCrae (2004) and Putnam and
Gartstein (2017), who included gross national income per capita
(GNI-PC) as a control variable when exploring relations between
aggregate personality/temperament and cultural orientation, these
values were obtained from https:/data.worldbank.org/indicator/NY

.GNP.PCAP.CD for 58 countries. For 55 nations, a single estimate
was created by averaging GNI-PC from years 2000 to 2016. For
Curacao, Greece, and Kosovo, GNI-PC values were only available
for more recent years. For these three nations, values comparable
to the 2000-2016 average were created by regressing 2000-2016
estimates on averages for the available years and extrapolating. No
GNI-PC scores were available for Taiwan, and an estimate for
Taiwan was created by extrapolating from 2019 GNP data obtained
from https:/en.wikipedia.org/wiki/List_of_countries_by_GDP_
(nominal)_per_capita.

To examine larger global patterns of temperament, all nations were
organized with respect to the geographic subregions used by the
Statistics Division of the United Nations (obtained from https:/
unstats.un.org/unsd/methodology/m49/). Countries were classified
within 14 regions as follows: Australia and New Zealand,
Caribbean (Curacao), Central America (Mexico), Eastern Asia
(China, Hong Kong, Japan, South Korea, Taiwan), Eastern Europe
(Czech Republic, Hungary, Poland, Romania, Russia, Slovakia,
Ukraine), Northern America (Canada, United States), Northern
Europe (Denmark, Estonia, Finland, Ireland, Latvia, Lithuania,
Sweden, United Kingdom), South America (Argentina, Brazil,
Chile, Colombia, Peru, Suriname, Uruguay), Southeastern Asia
(Indonesia, Malaysia, Myanmar, Philippines, Singapore, Thailand),
Southern Asia (India, Iran, Pakistan), Southern Europe (Bosnia
and Herzegovina, Greece, Italy, Kosovo, Malta, Portugal, Serbia,
Slovenia, Spain), Sub-Saharan Africa (Nigeria), Western Asia
(Israel, Tiirkiye), and Western Europe (Belgium, France, Germany,
The Netherlands, Switzerland).

Due to intellectual property agreements with participating sites,
raw data are not publicly available, although summary files will be
made available upon request to the corresponding author.

Results

Analyses addressing our six research questions were conducted
using the revised scale scores emerging from our investigation of
measurement invariance, for which all items functioned relatively
consistently across nations.

Although multilevel modeling (MLM) is frequently used to
account for nested data (e.g., collection sites as Level 2 within
nation as Level 3), this approach was unacceptable with the GTP
data, as 21 of the 59 nations were represented by only one data
set. Similarly, the number of larger geographical regions (N =
14) was not large enough to have adequate statistical power and sta-
ble estimates, and some regions were represented by a single nation
(see the online supplemental material 1). For instance, with fewer
than 30 groups, standard errors tend to be too small, inflating
Type 1 error. Recent guidelines (Hox & McNeish, 2020) with esti-
mation procedures used in this study suggest more than 20 groups
for accurate fixed effect estimates at the higher levels. MLM anal-
yses were conducted with cases nested at the levels of nation and
global region separately (see the online supplemental material 2).
Because these findings were largely similar to those reported
below with more conventional statistics, to enhance comparability
between our findings and those obtained in previous studies, our
presented analyses largely mirror those employed by others (e.g.,
Allik et al., 2017; Putnam & Gartstein, 2017).

In addition to proportional analyses mirroring Allik et al. (2017),
analysis of variance (ANOVA) were used to address Questions 1 and
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2 regarding the size and nature of nation and gender effects on tem-
perament scores from the three questionnaires. The marginal means
generated by these ANOVA formed the basis for correlational anal-
yses of cross-age consistency (Question 3). To maximize sample
size, reduce the number of tests, and enhance interpretability regard-
ing geographical patterns and relations with aggregate personality
and cultural orientation (Questions 4-6), for each temperament
dimension a single “omnibus” value for each country was created
by standardizing the marginal mean scores from the three different
measures and averaging these scores. Questions 4 and 5 were
addressed through correlations between these omnibus scores and
archival nation-level scores for adult personality and Hofstede’s cul-
tural orientation scores. The descriptive goal of Question 6 regarding
geographical distribution of temperament traits was addressed
through maps for which omnibus scores were represented by differ-
ential shading. Interpretation of these geographical patterns was fur-
ther aided by analyses of questionnaire scores at the United Nations
(UN) region level.

Question 1: Size of Nation-Level Effects

The magnitude of relations between temperament and culture was
assessed in two ways. First, following Allik et al. (2017), the stan-
dard deviations of the mean values of the nine dimension scores (sur-
gency, negative affectivity, and regulatory capacity for the IBQ-R,
ECBQ, and CBQ) were calculated for each nation, and these within-
nation standard deviations were averaged across all nations. Next,
the standard deviation of the mean values from these nations (i.e.,
between-nation standard deviations) was calculated. These standard
variations were then squared to reveal variance, and the proportion
of between- to within-nation variance calculated. As reported in
Table 1, in comparison to Allik et al. (2017), who reported average
proportions of 11.8 for adult personality scores, the average propor-
tion was 14.0 across the nine temperament scores, ranging from 4.9
to 20.0.

Magnitude of nation-level effects were also explored through
nation by gender ANOVAs, with age as a covariate. Results, shown
in Table 1, indicate significant effects of nation for all temperament

Table 1

dimensions. Variance accounted for by nation ranged from .034
to .168 (average =.078). In comparison, the amount of variance
explained by gender ranged from .000 to .009 (average = .002).

The relative amount of variance explained by nation across the
nine dimensions was largely consistent across the two analyses.
The effects of nation were most pronounced for negative affectivity,
particularly on the ECBQ. Substantial effect of nation were also
apparent for regulatory capacity. ANOVAs indicated the smallest
effects of nation for surgency across all three measures.

Question 2: Cross-National Consistency of Gender Effects

As indicated in Table 1, the ANOVAs revealed significant gender
effects for IBQ-R surgency, ECBQ surgency, ECBQ regulatory
capacity, and all CBQ dimensions; and gender by nation interactions
were significant for all IBQ-R and ECBQ dimensions. Consistent
with previous studies (e.g., Else-Quest et al., 2006), males were
rated higher in surgency, and females were rated higher on negative
affectivity and regulatory capacity. Effect sizes for gender were
larger for the CBQ than the infant and toddler measures, and more
pronounced for regulatory capacity than other dimensions.

The nature of the significant interactions was probed through tests
of simple effects for gender (i.e., ANOVA with gender as independent
variable and age as covariate) across all nations. The results of these
nation-specific tests are available online in the online supplemental
material 3. For IBQ-R surgency, males were rated significantly higher
than females in Canada, Finland, Israel, and Taiwan, but lower in
Russia. For IBQ-R negative affectivity, females were rated signifi-
cantly higher in Canada, the Czech Republic, Finland, Malta, and
the United States, and lower in none. For IBQ-R regulatory capacity,
females were rated significantly higher than males in Belgium,
Finland, Germany, Latvia, Mexico, Russia, and Spain, but lower in
Malaysia.

Although the gender by nation interactions were not significant
for the ECBQ scales, the nation-specific tests of gender are nonethe-
less informative in terms of their consistency. For ECBQ surgency,
males were rated higher than females in five of the 39 countries and
lower in one. For ECBQ negative affectivity, females were rated

Between- and Within-Nation Standard Deviation Analyses and Nation x Gender ANOVA for IBQ-R, ECBQ, and CBQ Scales

Statistic IBQ-R SUR IBQ-R NEG IBQ-R REG ECBQ SUR ECBQ NEG ECBQ REG CBQ SUR CBQ NEG CBQ REG
Standard deviation analyses
Mean within-nation SD 0.881 0.994 0.794 0.752 0.725 0.776 0.880 0.845 0.757
Between-nation SD 0.376 0.281 0.341 0.215 0.389 0.262 0.200 0.345 0.256
Between-nation variance proportion 0.182 0.080 0.184 0.082 0.290 0.114 0.049 0.166 0.114
ANOVA

Age F 7,602.71%*%  1,838.67** 0.88 17.49%%* 155.7%%* 557.01%* 14.22%%  224.66*%*%  73.07**
Nation F 38.10%* 49.78%* 81.79%* 17.14%%* 97.24%% 39.92%* 37.10%*%  119.63**  48.52%*
Gender F 4.80%* 0.07 1.88 8.45%%* 3.00 38.42%%  159.91%* 15.05%*%  325.06%*
Nation x Gender F 2.06%* 1.45% 1.61* 1.02 1.07 1.19 2.21%%* 1.73%:* 1.62%%*
Age n}% 219 .064 .000 .001 .008 .030 .000 .006 .002
Nation 71;2, .044 .057 .091 .034 .168 .077 .044 130 .057
Gender ng .000 .000 .000 .000 .000 .002 .004 .000 .009
Nation x Gender "1;2, .003 .002 .002 .002 .002 .002 .003 .002 .002
Note. Nation and Gender x Nation dfs = 33 for IBQ-R tests, 38 for ECBQ tests, and 45 for CBQ tests. Error dfs = 27,051 for IBQ-R, 18,267 for ECBQ, and

36,009 for CBQ. ANOVA = analysis of variance; IBQ-R = Infant Behavior Questionnaire-Revised; ECBQ = Early Childhood Behavior Questionnaire;
CBQ = Children’s Behavior Questionnaire; SUR = surgency; NEG = negative affectivity; REG = regulatory capacity.

*p <05 *p< 0l
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higher than males in six of the 39 countries and lower in none. For
ECBAQ regulatory capacity, females were rated higher than males in
18 of 39 nations and lower in none.

For CBQ scales, the interactions were largely due to differences in
magnitude, rather than direction, of effects. For CBQ-surgency,
males were significantly higher in 32 of the 46 countries, and signif-
icantly lower in none. For CBQ-negative affectivity, females were
rated higher in 12 nations and lower only in Colombia. For
CBQ-regulatory capacity, females were significantly higher in 37
of 46 countries, and lower in none.

Question 3: Relations Between Cross-Cultural Patterns
Across Infancy and Childhood

The aggregate temperament scores (marginal means) for all
nations on the refined IBQ-R, ECBQ, and CBQ are contained in
Table 2, and used in subsequent analyses. Because scores from the
original IBQ-R, ECBQ, and CBQ scales are useful for comparisons
with other studies relying on these scales, we also provide nation-
level aggregate temperament scores for these scores in Table 3.

To investigate the nature of relations between nations’ aggregate
temperament scores when assessed at different ages, countries’ mar-
ginal means for all scales at the three age ranges were correlated. As
shown in Table 4, consistency was evident across all ages for nega-
tive affectivity, and from infancy to toddlerhood for regulatory
capacity. Surgency scores were not related across age/instrument.
However, consistent with analyses at the individual level by
Putnam et al. (2008), high IBQ-R surgency was marginally linked
to high ECBQ regulatory capacity, and also positively correlated
with CBQ negative affectivity.

Question 4: Relations With Personality Findings

Table 5 contains correlations between countries’ marginal means
omnibus scores (i.e., marginal means for surgency, negative affectiv-
ity, and regulatory capacity averaged across the IBQ-R, ECBQ, and
CBQ; see Table 2) and the self- and other-rated aggregate personality
values published by Allik et al. (2017) and McCrae et al. (2005b).
Correlations with the Omnibus surgency score indicated that countries
in which individuals rated themselves high in extraversion and consci-
entiousness, and low in neuroticism, rated their children high in sur-
gency. Correlations with Omnibus negative affectivity suggest that
countries in which individuals rated themselves high in neuroticism
and rated other adults as low on openness viewed their children as
high in negative affectivity. A marginal association also suggested
that low self-rated openness was also associated with high tempera-
mental negative affectivity. No correlations were significant between
aggregate regulatory capacity and personality.

Question 5: Relations With Cultural Orientation and
National Wealth

Correlations between omnibus temperament scores and country
scores for Hofstede’s six cultural orientation dimensions, and for
GNI-PC, are shown in Table 6. Because we wished to determine
whether different cultural orientations and national wealth predicted
unique variance in aggregate temperament scores, results of multiple
regression using the six cultural dimensions and GNI-PC as predic-
tors are also presented.

Correlations suggested marginal negative associations between
surgency and both long/short-term orientation and GNI per capita,
with the association between surgency and long-term orientation
becoming significant in the regression analysis. Correlations indi-
cated countries whose children were rated as high in negative affec-
tivity had cultural orientations reflecting collectivism, high power
distance, short-term orientation, and low GNI-PC. Effects for
power distance and long/short-term orientation became nonsignifi-
cant and marginal, although the effects for individualism and
GNI-PC remained, and a significant positive effect of masculinity
emerged. Aggregate regulatory capacity was not associated with cul-
tural orientation nor GNI-PC.

Question 6: Geographical Patterns of Aggregate
Temperament

To facilitate qualitative comparisons of geographical regions, the
omnibus scores for each country (see Table 2) are reflected in shad-
ing on Figures 1-3. Our interpretations were aided through consid-
eration of marginal means resulting from UN region by sex
ANOVAs, with age covaried, of the scale scores from the three ques-
tionnaires (see Table 7). Below, we discuss the general trends evi-
dent in these three maps, also noting findings that differed by age.

Across questionnaires, surgency was consistently high across
Southeastern Asia, Australia/New Zealand, Northern America, and
South America, and low in Eastern Asia and Eastern Europe. For
other regions, trends were often inconsistent across questionnaire. In
particular, Southern Asia demonstrated high surgency on the CBQ
but low surgency on the IBQ-R, while Central America (Mexico)
demonstrated the opposite pattern. Due to the lack of nation-level con-
sistency across age period/measure (described with respect to
Question 3 above), nation-level trends are not discussed.

Relatively clear patterns were apparent for negative affectivity. On
all questionnaires, parents from Southern Asia, South America, and
Western Asia and Southern Europe and tended to report high levels
of negative affect in their children. In contrast, very low levels of
negativity were consistently reported across Northern and Western
Europe. At the level of nation, Colombia, Kosovo, Iran, Pakistan,
the Philippines, Malaysia, Nigeria, and Tiirkiye exhibited consider-
ably high negative affectivity on the IBQ-R, ECBQ, and/or CBQ,
while low negative affectivity was reported in the Netherlands,
Denmark, Sweden, Switzerland, Ireland, Finland, and Curacao.

In general, reports of regulatory capacity were highest in
Southeastern and Western Asia, and low in Eastern Asia for all ques-
tionnaires. Notable inconsistencies across questionnaire were observed
in Southern Asia and Australia/New Zealand, in which infants and tod-
dlers rated relatively low, but older children were rated high, while the
opposite pattern was apparent in Eastern Europe. Regional inconsis-
tency was notable in South America, with very high and very low
scores for different nations. Countries showing high omnibus regula-
tory capacity included Malta, Argentina, Bosnia and Herzegovina,
Suriname, Denmark, Hungary, Peru, and Serbia. Nations rating infants
and/or children low in regulatory capacity included Colombia, Japan,
Brazil, and China.

Discussion

The GTP represents a unique collaborative effort to investigate
links between broad societal forces and early appearing individual
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Table 2
Estimated Nation-Level Means of Refined Temperament Scales
IBQ-R IBQ-R IBQ-R ECBQ ECBQ ECBQ CBQ CBQ CBQ Omnibus Omnibus Omnibus

Nation SUR NEG REG SUR NEG REG SUR NEG REG SUR NEG REG
Argentina 4.73 4.54 5.72 0.86 0.88 1.47
Australia 4.66 3.62 4.59 5.68 2.81 4.48 0.89 —0.58 —0.54
Belgium 4.59 3.25 5.32 5.11 2.57 4.40 4.27 4.50 5.38 -0.9 —0.74 0.27
Bos and Herz 4.88 4.30 5.71 1.63 0.18 1.43
Brazil 5.25 3.24 4.48 4.45 4.58 4.77 —0.10 1.00 —1.36
Canada 4.85 3.87 5.08 5.24 2.71 4.77 4.72 3.88 542 0.37 —0.56 0.65
Chile 4.93 4.03 5.06 5.44 3.32 4.59 4.31 3.93 5.31 0.09 0.19 0.22
China 4.70 3.86 4.34 4.90 3.60 434 4.22 4.06 5.17 —1.19 0.38 —1.05
Colombia 4.68 3.90 4.22 4.52 491 4.55 —1.28 2.35 —2.37
Curacao 4.35 3.88 5.55 —1.12 —1.03 0.81
Czech Rep. 4.54 3.67 4.76 5.22 3.16 4.59 4.57 3.82 5.35 —-0.27 —0.44 —0.02
Denmark 5.27 2.26 4.88 0.51 —1.54 1.37
Estonia 5.12 2.70 4.74 —0.21 —0.41 0.71
Finland 4.82 3.53 4.76 5.21 2.51 4.74 4.61 3.63 5.38 0.10 —1.33 0.23
France 5.11 2.80 4.40 —0.26 —0.13 —-0.79
Germany 4.69 3.84 4.47 4.96 2.49 4.32 4.83 4.08 5.25 —0.06 —0.59 —0.84
Greece 4.76 4.34 5.36 1.02 0.28 0.04
Hong Kong 4.35 4.12 5.16 —1.11 —0.35 —-0.73
Hungary 4.97 3.61 5.21 5.10 2.83 5.07 4.31 4.16 5.45 —0.40 —0.45 1.25
India 4.60 4.40 5.52 0.18 0.48 0.7
Indonesia 5.35 3.97 4.92 542 3.15 5.05 4.71 4.05 5.39 1.23 0.09 0.87
Iran 4.54 4.84 4.12 4.69 4.50 5.66 —-0.21 1.78 —0.41
Ireland 5.33 2.34 4.58 0.80 —1.35 0.02
Israel 4.90 3.96 4.98 5.11 2.98 4.72 4.46 4.37 5.55 —-0.22 0.24 0.64
Italy 4.74 4.04 4.84 5.12 2.77 4.44 4.70 4.45 5.61 0.02 0.23 0.17
Japan 4.46 4.02 4.22 5.12 2.82 4.17 4.41 4.12 5.12 —-0.79 —0.08 —1.49
Kosovo 5.04 4.46 5.02 5.12 3.70 4.85 4.63 4.88 542 0.25 1.90 0.71
Latvia 4.79 3.84 4.72 —-0.23 —0.35 -0.27
Lithuania 5.15 2.93 4.53 4.27 4.27 5.12 —0.8 0.16 —0.55
Malaysia 542 4.19 5.21 4.32 4.92 5.24 0.36 1.37 0.36
Malta 5.34 4.06 5.48 1.71 0.34 1.96
Mexico 5.15 4.09 5.21 5.11 2.58 4.78 4.35 4.16 5.03 —-0.10 —0.16 0.27
Myanmar 4.82 4.42 5.56 1.31 0.52 0.84
Netherlands 4.32 3.29 4.76 5.04 2.45 4.70 4.57 3.37 5.01 —0.80 —1.89 —-0.32
New Zealand 4.93 3.80 4.48 4.59 4.04 5.53 0.20 —0.54 —0.12
Nigeria 4.99 4.31 5.09 5.30 3.38 4.43 0.56 1.26 0.08
Pakistan 4.95 4.82 5.52 1.96 1.69 0.69
Peru 4.54 4.32 5.61 —-0.14 0.23 1.06
Philippines 4.73 4.75 5.58 0.84 1.50 0.94
Poland 4.53 4.09 448 491 2.79 4.39 4.56 4.26 5.40 —0.78 0.11 —0.53
Portugal 4.97 4.19 5.13 5.34 3.30 4.68 4.57 4.35 5.31 0.42 0.76 0.41
Romania 5.26 4.16 5.18 5.14 2.62 4.58 443 3.92 4.92 0.21 —0.29 —0.19
Russia 4.57 4.10 443 5.05 2.60 4.48 —0.76 —0.1 —0.78
Serbia 4.58 4.03 5.61 0.08 —0.60 1.03
Singapore 4.53 4.26 5.33 —0.17 0.06 —0.06
Slovakia 4.93 4.19 5.20 1.89 —0.14 —-0.56
Slovenia 5.31 2.57 4.64 0.66 —0.74 0.28
S. Korea 5.02 4.14 4.88 5.12 2.75 4.88 4.36 4.02 5.30 —-0.23 —0.10 0.45
Spain 491 3.92 4.85 5.26 2.68 4.50 4.31 3.98 5.11 —-0.23 —-0.43 —0.40
Suriname 4.86 4.17 5.70 1.51 —0.19 1.40
Sweden 4.45 3.51 4.36 4.96 2.29 4.69 —1.17 —1.44 —0.41
Switzerland 4.87 2.39 4.46 4.72 3.71 5.61 —-0.29 —1.37 0.26
Taiwan 4.79 3.99 4.42 4.94 3.03 4.51 4.39 4.17 5.30 —0.72 0.12 —0.55
Thailand 5.67 2.93 4.96 4.46 4.19 4.98 0.93 0.02 0.13
Tiirkiye 5.37 4.28 5.11 4.83 2.98 4.17 4.69 4.92 5.54 0.28 1.12 —0.07
United Kingdom 4.55 3.88 4.74 5.45 2.88 4.47 4.63 4.26 5.34 0.20 —0.03 —-0.25
Ukraine 5.39 2.63 4.41 1.06 —0.57 —-0.76
Uruguay 4.85 4.10 4.59 —-0.02 0.47 —0.66
United States 4.95 3.90 4.86 5.11 2.76 4.43 4.76 3.96 5.29 0.36 —0.40 —-0.25

Note. Marginal means represent scores from revised scales resulting from measurement invariance analyses, corrected for gender and age. IBQ-R means
standardized for 7.97 months. ECBQ means standardized for 25.23 months. CBQ means standardized for 61.44 months. Omnibus scores are the average of
standardized (z-scores) marginal means. Bos and Herz =Bosnia and Herzegovina; IBQ-R = Infant Behavior Questionnaire-Revised; ECBQ = Early
Childhood Behavior Questionnaire; CBQ = Children’s Behavior Questionnaire; SUR = surgency; NEG = negative affectivity; REG = regulatory capacity.
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Table 3
Estimated Nation-Level Means of Original Temperament Scales

Nation IBQ-R SUR IBQ-RNEG IBQ-RREG ECBQSUR ECBQNEG ECBQREG CBQSUR CBQNEG CBQREG
Argentina 4.73 4.54 4.73
Australia 4.64 3.45 4.79 5.57 292 4.60
Belgium 4.50 3.35 5.45 5.07 2.60 4.57 4.27 4.50 4.16
Bos and Herz 4.88 4.30 4.72
Brazil 5.09 3.37 4.68 445 4.58 4.51
Canada 4.75 3.82 5.25 5.10 2.76 4.88 4.72 3.88 4.53
Chile 4.88 3.89 5.24 5.26 3.34 478 431 3.93 4.38
China 4.55 3.72 4.52 4.87 3.65 4.57 4.22 4.06 4.14
Colombia 4.72 3.93 4.44 4.52 491 441
Curacao 4.35 3.88 4.32
Czech Republic 441 3.56 497 5.05 3.18 4.69 4.57 3.82 4.40
Denmark 5.19 2.33 4.97
Estonia 5.17 2.81 4.81
Finland 4.64 3.35 4.99 5.10 2.53 4.87 4.61 3.63 4.54
France 4.84 2.99 4.46
Germany 4.54 3.58 4.72 4.82 2.52 4.52 4.83 4.08 4.77
Greece 4.76 4.34 4.56
Hong Kong 4.35 4.12 4.28
Hungary 4.88 3.46 5.42 5.12 2.92 5.16 431 4.16 4.28
India 4.60 4.40 4.58
Indonesia 532 3.82 5.09 5.24 3.10 5.18 471 4.05 4.44
Iran 4.36 4.60 4.35 4.69 4.50 4.63
Ireland 5.27 241 4.67
Israel 4.81 3.82 5.14 5.07 3.01 4.79 4.46 4.37 4.37
Italy 4.67 3.85 5.04 5.05 2.81 4.61 4.70 445 4.61
Japan 4.40 3.89 451 4.89 2.86 4.48 4.41 4.12 4.25
Kosovo 4.98 4.39 5.17 5.07 3.85 4.87 4.63 4.88 4.58
Latvia 4.58 3.69 4.95
Lithuania 5.02 2.93 4.70 4.27 427 4.37
Malaysia 5.25 4.09 5.35 4.32 4.92 4.19
Malta 5.25 3.93 5.61
Mexico 5.16 3.86 5.38 4.83 2.62 4.87 4.35 4.16 4.35
Myanmar 4.82 442 4.69
Netherlands 4.32 3.13 4.99 5.02 243 4.75 4.57 3.37 4.46
New Zealand 4.82 3.73 4.69 4.59 4.04 434
Nigeria 4.90 4.29 5.22 5.10 3.42 4.69
Pakistan 4.95 4.82 4.85
Peru 4.54 4.32 4.47
Philippines 4.73 4.75 4.62
Poland 4.51 3.87 4.65 4.81 2.76 4.55 4.56 4.26 4.55
Portugal 4.96 4.09 522 5.25 3.37 4.81 4.57 435 4.50
Romania 523 4.02 5.31 5.00 2.66 4.76 443 3.92 4.43
Russia 4.50 3.89 4.59 4.93 271 4.60
Serbia 4.58 4.03 4.59
Singapore 4.53 4.26 4.45
Slovakia 4.93 4.19 4.77
Slovenia 5.23 2.57 4.71
S. Korea 4.97 3.96 5.06 4.93 2.94 5.01 4.36 4.02 4.26
Spain 4.87 3.72 5.04 4.94 2.79 4.60 431 3.98 4.37
Suriname 4.86 4.17 4.77
Sweden 441 3.46 4.61 4.78 2.23 473
Switzerland 4.67 2.49 4.65 4.72 3.71 4.53
Taiwan 4.65 3.77 4.70 4.72 3.04 4.65 4.39 4.17 4.30
Thailand 5.48 2.98 5.12 4.46 4.19 4.43
Tiirkiye 5.24 4.16 5.24 4.63 2.93 4.40 4.69 492 4.58
United Kingdom 4.50 3.79 4.93 533 2.94 4.54 4.63 4.26 4.42
Ukraine 5.22 2.70 4.56
Uruguay 4.86 3.89 4.83
United States 4.90 3.75 5.05 5.04 2.82 4.54 4.76 3.96 4.65

Note. Marginal means represent scores from original IBQ-R, ECBQ, and CBQ scales, corrected for gender and age. IBQ-R means standardized for 7.97
months. ECBQ means standardized for 25.23 months. CBQ means standardized for 61.44 months. Omnibus scores are the average of standardized
(z-scores) marginal means. Bos and Herz = Bosnia and Herzegovina; IBQ-R = Infant Behavior Questionnaire-Revised; ECBQ = Early Childhood Behavior
Questionnaire; CBQ = Children’s Behavior Questionnaire; SUR = surgency; NEG = negative affectivity; REG = regulatory capacity.
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Table 4
Cross-Age Correlations Between IBQ-R, ECBQ, and CBQ Scales
ECBQ CBQ

Scale SUR NEG REG SUR NEG REG
IBQ SUR 0.10 0.32 0.32  —0.08 0.39% —0.02
IBQ NEG —0.04 0.53** —0.09 0.17 0.57* 0.24
IBQ REG 0.25 0.13 041* —0.21 0.21 —0.11
ECBQ SUR —-0.07 -0.22 0.02
ECBQ NEG —0.17 0.58*%*  —0.28
ECBQ REG —-0.06 —0.28 0.16
Note. n =28 for IBQ-R to ECBQ, n=27 for ECBQ to CBQ, n =29 for

IBQ-R to CBQ. IBQ-R = Infant Behavior Questionnaire-Revised; ECBQ =
Early Childhood Behavior Questionnaire; CBQ = Children’s Behavior
Questionnaire; SUR = surgency; NEG = negative affectivity; REG=
regulatory capacity.

*p<.05. **p<.0l

differences. Results of the current report indicate that these links are
considerable at all ages tested, but also complex, demonstrating con-
sistent worldwide patterns across early life periods for traits involv-
ing negative affect but not those associated with active and
approachful behavior. Nation-level differences in temperament
were larger than those obtained in similar studies of adult personal-
ity, also demonstrating modest consistency with the results of such
investigations. Global patterns suggest that reports of high surgency
were characteristic of cultures emphasizing short-term goals, while
low levels of negative emotionality were particularly common in
northern and western Europe, and in wealthy countries that promote
individualist values, in contrast to areas of southern Asia and South
America. Analyses of the GTP also informed knowledge regarding
gender differences in temperament, which grew in consistency and
magnitude from infancy through early childhood.

Given the conceptual distance between the historical and philo-
sophical factors shaping national cultures and those organizing indi-
vidual human development, the magnitude of these relations was

Table 5
Correlations Between Aggregate Personality and Aggregate Temperament
Scores

Negative Regulatory
Personality score source Surgency affectivity capacity

Extraversion

Self 0.39* —0.26 0.15

Other 0.21 —0.21 0.16
Neuroticism

Self —0.38* 0.33* —0.11

Other 0.11 0.18 0.04
Conscientiousness

Self 0.54:%* 0.24 0.24

Other 0.08 —0.03 0.18
Openness to experience

Self 0.01 —0.28" -0.05

Other —0.17 —0.46%** —0.12
Agreeableness

Self 0.15 —0.09 0.08

Other 0.11 —0.25 0.06
Note. Correlation n =37 for self-reported personality, n =27 for other-

reported personality.

Fp<.10. *p<.05 *Fp<.10.

PUTNAM ET AL.

Table 6
Correlations and Regression Coefficients Between Cultural
Orientation Dimensions and Aggregate Temperament Scores

Negative Regulatory

Surgency affectivity capacity

Cultural dimension r § r B r B
Individualism —.05 01 —56%* —29% —12 .01
Power distance .14 .03 A45%*  —.06 -07 -.17
Masculinity 13 17 .20 26% —13 —-.07
Uncertainty avoidance .05 —-.03 21 —.01 —.01 .01
Indulgence -.02 -28 -0 —.03 A1 —.10
Long term orientation —.24% —46% —33% 23 —-19 -21
GNI per capita —25% 01 —.65%r  —50%% —14 —.19
F 1.32 9.10%* 0.49
R’ 18 .60 .07
Note. Correlation n =53 for individualism, power distance, masculinity,

and uncertainty avoidance; n =155 for indulgence; n =54 for long-term
orientation; n =159 for GNI-PC. Regression df=7, 43. GNI-PC = gross
national income per capita.

p<.10. *p<.05. **p<.10.

surprising. Effect sizes for nation were somewhat larger than those
from similar investigations of personality. The scale of these rela-
tions among distal phenomena is similar to, or greater than, those
reported in more traditional studies of proximal influences. For
instance, in a recent meta-analysis by van Dijk et al. (2020) of asso-
ciations among interparental conflict, parenting, and child adjust-
ment, the average correlation between parent and child variables
was .20, corresponding to an effect size nearly half of the average
effect of nation in the GTP data. These comparisons suggest that dis-
similarities in ways that parents in a given nation enact discipline and
offer support to their offspring may have less influence on their
children’s developing personality than the macrosystem forces that
cause most members of their national culture to transmit a common
set of values and concerns.

The most powerful and reliable findings connecting culture to
temperament were those involving children’s negative affectivity.
The effect of nation on ECBQ and CBQ scores was considerably
larger for negative affectivity than for surgency or regulatory capac-
ity. Moreover, countries in which infants were viewed as expressing
high levels of negative emotions were largely the same as those
identifying frequent and strong distress in toddlers and children.
The relative consistency and strength of these findings for negative
affectivity may reflect the salience of emotional displays to parents,
as well as nation-level differences in the prevalence of alleles asso-
ciated with sensitivity to social evaluation (e.g., Way & Lieberman,
2010). The special nature of this aspect of temperament is apparent
in the importance it was given in the earliest studies of temperament
(e.g., Thomas & Chess, 1977), and although the elicitors of sadness,
anger, and fear may change over the early years of life, the appear-
ance of negative emotions is similar in infants and older children,
and readily observed by parents. Robust findings for negative affec-
tivity may also reflect consistency of the cultural underpinnings gov-
erning these tendencies. Societal views of the acceptability of
negative emotion displays may guide parental responses that reward
or discourage such displays, and/or may contribute to bias in par-
ent’s judgments of the frequency, latency, and intensity of negative
emotions in their offspring. In contrast, lower effect sizes and poor
stability for surgency, and of regulatory capacity between early
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Figure 1

Geographic Distribution of Aggregate Surgency Scores
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and late childhood, may reflect changes in how they are measured or
shifting expectations for enthusiastic and restrained behavior in sev-
eral countries in response to dramatic changes in physical, atten-
tional, and self-control capacities over the first decade of life.
Inconsistencies in measurement and developmental cascades, in
which one attribute shapes the development of another, may explain

Figure 2

Darker shading represents higher scores. Data not available for countries in white.

unexpected associations between aggregate temperament scores and
aggregate self- and other-rated personality. Whereas the findings of
high surgency in countries exhibiting high adult self-rated extraver-
sion, and relations between negative affectivity and self-rated neurot-
icism, were expected due to conceptual similarity between these
constructs, other temperament—personality associations are more

Geographic Distribution of Aggregate Negative Affectivity Scores

Negative Affect
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Note.

Darker shading represents higher scores. Data not available for countries in white.
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Figure 3

Geographic Distribution of Aggregate Regulatory Capacity Scores

Regulatory Capacity

e 2

Z Score

| NN NN N BN B .
-20 -15 -1.0 -05 0.0 05 1.0 15

Note. Darker shading represents higher scores. Data not available for countries in white.

difficult to explain. Low self-rated neuroticism and high self-rated
conscientiousness also predicted high surgency, and low other-rated
openness predicted high negative affectivity. Country-level associa-
tions between low surgency and high neuroticism may reflect the rel-
evance of fear (or fearlessness) for engagement in several behaviors
assessed in (reversed) surgency items, leading this scale to be some-
what akin to Big Five neuroticism, which involves perceptions of the
world as threatening. Similarly, societal beliefs influencing high lev-
els of negativity during infancy and childhood may also lead to a
lack of comfort with novel experiences in adults, leading to the
inverse relation between negative affectivity among infants and chil-
dren and other-rated openness in adults.

The most basic and fascinating question inspiring the GTP and
other studies in this vein is simply “How are people (in this case,
infants, toddlers and children) different around the world?” The
answers provided by GTP replicate and extend two previous multi-
nation investigations of this question (Gartstein & Putnam, 2018;
Putnam & Gartstein, 2017). As in the earlier studies, a strong pattern
emerged in which low aggregate negative affectivity was evident in
Northern and Western Europe, while relatively high aggregate neg-
ative affectivity regions included South America and Southern Asia.
The physical distance between these latter regions belies similarities
in their cultural orientation, which tend toward collectivism, high
power distance, and/or short-term orientation.

Our findings regarding high levels of negative affect in infants, tod-
dlers, and children from collectivist and power distant nations were
consistent with those reported by Putnam and Gartstein (2017), who
suggested that caregivers’ anticipatory responding to infants’ needs
in collectivist cultures (e.g., Greenfield et al., 2003) reflected greater
acceptance of negative emotion displays. High levels of power dis-
tance, involving an acceptance of inequalities among members of a
society, and short-term orientation, reflecting societal importance of
addressing immediate needs, may likewise yield developmental niches

that support relatively frequent and intense negative emotions. These
interpretations, however, are counter to research indicating that moth-
ers from South Asian countries were likely than those from Western
nations to respond with nonsupportive and minimizing reactions in
response to their children’s distress (McCord & Raval, 2016;
Trommsdorff et al., 2012; also see Raval & Walker, 2019), and to find-
ings indicating that parents in power distant cultures such as those in
Latin America emphasize the importance of demonstrating respect to
family members (see review by Halberstadt & Lozada, 2011). It is a
challenge to resolve our findings of higher negative affect in cultures
in which such displays are discouraged. Response bias may contribute
to this discrepancy. It is plausible that parenting philosophies leading
parents to report limiting negative emotion expression in their children
also cause them to interpret their offspring’s behavior as indicating
more frequent and intense negative emotions. Another resolution con-
cerns specific emotions. These cultural prohibitions may be primarily
relevant to anger directed at parents, especially with increasing child
age, whereas fearfulness, discomfort, and sadness in infants and
young children may be more accepted, possibly viewed as requests
for comfort from more powerful social partners. Indeed, Ravel
(Raval et al., 2016; Raval & Martini, 2009) found anger to be consid-
ered sadness to be more objectionable than other forms of negativity.
Whereas the current exercise collapsed negative emotionality across
several forms of affect, future analyses using GTP samples for
which short- or standard-form data with separate scales for these
forms of negativity would be useful for indicating more fine-grained
associations between cultural orientation and the expression or regula-
tion of emotion. Also, although observational research regarding shy-
ness among Chinese than Canadian children (e.g., Chen et al., 1998) is
consistent with our results regarding greater negative affect in
non-Western children, extension of observational methods to explore
cultural differences in other negative emotions in conjunction with par-
ents’ responses, will be valuable in resolving this apparent discrepancy.
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Parents from countries in eastern Asia reported very low levels of
surgency. These results are consistent with several previous studies.
In early cross-national investigations, Hsu et al. (1981) reported low
activity levels and approach tendencies in Taiwan in comparison to
U.S. infants, Windle et al. (1988) found lower positive affectivity in
preschoolers from Japan in comparison to U.S. children, and Ahadi
etal. (1993) indicated lower activity, approach, and high-intensity plea-
sure in Chinese compared to U.S. children. These strong tendencies for
low activity and approach may have roots in long-term orientation. This
cultural dimension was initially developed through the Chinese Value
Survey, and the values of thrift, perseverance and a sense of shame were
interpreted as reflecting values inherent to Confucianism. Behaviors
associated with surgency, including strong desires for anticipated
rewards and seeking of intense experiences, may be counter to such val-
ues. Indeed, Bond and Wang (1983, as cited in Hofstede et al., 2010)
suggested that self-assertion and expectation of immediate gratification
were to be discouraged among children in these societies. The current
findings suggest that practices and perceptions of parents from coun-
tries emphasizing long-term goals are reflected in the less active and
exuberant conduct of their young children.

The research described above connecting parenting to cultural ori-
entation, similar to most cross-cultural temperament literature, is
inconclusive, as it has tended to rely on comparisons between few
countries that differ on multiple aspects of culture. To our knowl-
edge, only one study has explicitly examined parenting practices
in relation to Hofstede’s dimensions. In the context of the JETTC,
Gartstein and Putnam (2018) found parents in individualist and
low power distant nations endorsed gentle sleep encouragement
methods and decreased emphasis on guilt-inducing discipline tech-
niques. More extensive cross-cultural research with samples remi-
niscent of the GTP would enhance understanding of how national
values might be translated through parents’ beliefs and actions to
shape their children’s emotional and social proclivities.

High levels of negative affectivity was additionally associated with
low national wealth. Hofstede and McCrae (2004) also found relations
between GNP and aggregate personality, although the direction of
these findings is somewhat contrary to the current study, as national
wealth was positively correlated with extraversion, unrelated to neu-
roticism and negatively correlated with conscientiousness. More con-
sistent with our findings are results of Strickhouser and Sutin (2020),
in which lower family SES and neighborhood SES independently pre-
dicted lower sociability, higher reactivity, and lower persistence in a
sample of Australian children. Strickhouser and Sutin (2020) sug-
gested that the chronic stress and anxiety that often accompany pov-
erty may influence the development of emotional and motivational
systems underpinning temperament. These environmental variables
may influence the development of emotional and motivational
systems underpinning temperament through effects on the develop-
ment of neural circuitry involving the amygdala, frontal cortex and
hypothalamic-pituitary-adrenal axis (Noble & Giebler, 2020).
Analyses of the GTP herein suggest that, even at a national level, it
may be adaptive for children at lower income levels to more frequently
experience and demonstrate negative emotions than their agemates in
more affluent nations. Extending the approach of Strickhouser and
Sutin (2020) to a multinational perspective would yield insight regard-
ing the most critical aspects of environmental stress for emotional
development.

Curiously, although nation-level differences explained substantial
variance in regulatory capacity at all ages, countries demonstrating

high or low levels of regulation at one age were only consistent from
infancy through toddlerhood, and this aspect of temperament was
unrelated to adult personality, cultural orientation, and national income.
The lack of association between regulation and individualism—
collectivism is particularly surprising given emphasis on autonomy
promotion in individualist cultures in comparison to greater levels of
control among parents in collectivist cultures (see Rothbaum &
Trommsdorff, 2007). Empirical associations between parenting, self-
control, and individualism, however, are inconsistent. For instance,
Chen-Bouck et al. (2019) found collectivism to be positively correlated
with some aspects of parental control, but negatively correlated with
others, and J.-B. Ji et al. (2018) found lower attitudinal self-control,
but higher behavioral self-control in Chinese, compared to U.S. college
students. Complex links between different forms of regulation and cul-
tural orientation warrant further exploration.

Although development of gender differences in temperament was
not a primary focus of the GTP, our analyses were nonetheless infor-
mative. In general, our findings confirmed findings from prior large-
scale efforts (e.g., Else-Quest et al., 2006) showing boys to be higher
in surgency, with girls higher in regulatory capacity and slightly
higher in negative affectivity. These differences were modest or non-
significant in infancy. At later ages, differences were far more pro-
nounced. Although these differences varied by nation, this
nation-level variability accounted for only a very small portion of
variance. This relative consistency in direction across countries
may reflect common biological forces playing out in youth around
the world and/or a degree of worldwide consistency in parental
expectations and bias in ratings. Increases in magnitude over child-
hood, in contrast, suggest the compounding power of socialization
as children increasingly perceive and actualize expectations regard-
ing gender roles, or may reflect maturation of biological systems
organizing sex differences.

The results of the GTP provide confirmation of the surprising rela-
tions between the reactivity and regulation demonstrated in infants and
young children and the geographical and cultural contexts that orga-
nize their developmental niches. Like all correlational results, how-
ever, they only invite speculation regarding the origin and causal
direction of these differences. In our writing, we have largely empha-
sized a framework common to socialization science, in which environ-
ments shape attributes of individuals in a given locale, or at least the
way in which parents report on the behavior of their offspring. Other
causal pathways, however, are plausible. McCrae (in Hofstede &
McCrae, 2004) suggests two possibilities: selective migration, in
which individuals, groups, and families move to regions in which
their characteristics are more valued; or reverse causation, in which
the traits frequently demonstrated by members of a society, including
those that appear early in life and are genetically influenced, guide
the creation of laws, habits, and values adopted by their culture.
Consistent with these suggestions, the relative proportion in different
nations of polymorphisms of genes, including 5-HTTLPR, A118G,
and MAOA-UVNTR, conceived as modulating individuals’ sensitiv-
ity to social evaluation, have been linked to cultural dimensions
including individualism/collectivism and long-term/short-term orien-
tation (Chiao & Blizinsky, 2010; Minkov et al., 2015; Way &
Lieberman, 2010). Both directions are presumably relevant and are
coordinated in the “gene-culture coevolutionary theory,” in which cul-
tural values are viewed as having evolved, both reflecting and influ-
encing the environments (social and physical) under which genetic
selection takes place in a dynamic and reciprocal manner (Boyd &
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Richerson, 1985; Chiao & Blizinsky, 2010; Putnam & Gartstein,
2017; Rentfrow et al., 2008). We view temperament and personality
as an intermediate process and suggest a “gene-trait-culture” model,
in which enculturation and selection pressures shape characteristic
ways of acting and thinking, forming cultural orientation processes
that feed back into socialization, migration, and reproduction patterns
shaping aggregate characteristics of populations.

Enthusiasm for these surprising connections between macrosystem
dimensions and individual differences must be tempered by consider-
ation of their limitations. Although the effect sizes for nation-level
culture on temperament are similar to or larger than those found for
more proximal variables, less than 10% of the variance was explained
for many of the temperament variables. As such, the variability of
individuals within national cultures is far greater than differences
among the average members of societies. The greatest danger inherent
to results involving group comparison is the potential for misapplica-
tion and stereotyping, and readers are exhorted to acknowledge the
exquisite diversity of persons living within any culture. Potential for
misapplication of findings is enhanced by tendencies to place value
statements on temperament traits. Because a frequent use of tempera-
ment scores has involved prediction of outcomes such as adjustment
and academic performance, certain temperament attributes are some-
times considered as nonoptimal risk factors. Although these tempera-
ment—adjustment connections are roughly consistent across and
between multiple cultures (Gonzalez-Salinas et al., 2018), this limited
view does not lend “good” or “bad” assignations to national-level
data. Rather, attributes frequently demonstrated in different locales
merely indicate common adaptations of individuals to their home con-
text, and should be interpreted as informative, not pejorative.

An apparent concern regarding these findings is the temporal gap
between the measurement of adult personality and cultural orientation
in comparison to temperament. Rather than a weakness, we view this
aspect of our findings as an intriguing phenomenon. The fact that cul-
tural dimensions collected from discrete slices of national populations
(IBM employees) are associated with the perceived behavior of these
nations’ youngest citizens 50 years later speaks to the importance of
these shared values. This contrasts with recent research and common
observations that speak to the notion of cultural discontinuity.
Increased globalization is changing the contexts in which all people
on earth develop, with change occurring in different ways in different
communities. These changes have ramifications for temperament and
parenting. A notable example is research demonstrating change in the
correlates of temperament in Chinese populations. Research in the
1990s (e.g., Chen et al., 1992) found shy and sensitive behavior in
children to be associated with compromised peer relationships in
Canadian children, but with leadership and peer acceptance for
Chinese youth. However, these relations changed over time in
China: in comparison to findings from the sample assessed in 1990,
a sample assessed in 2002 found shyness to be associated with peer
rejection, school problems, and depression (Chen et al., 2005).
Ongoing research suggests these trends have continued and extend
to rural areas of China, with comparisons of 2012 and 2022 cohorts
showing increasingly negative relations between shyness and social
and academic competence (D. Li et al., 2023). Parenting practices
have similarly changed, with Chinese parents expressing greater
encouragement of child autonomy and becoming less involved in
children’s activities between 1995 and 2008 (Chen et al., 2021).
Hofstede et al. (2010) has proposed cultural change as occurring
through a series of layers, with observable practices (perhaps

including parenting and peer impressions) that can be altered within
an individual’s lifetime comprising an outer, more flexible layer,
while values of the type represented by cultural orientation are trans-
ferred more fully from generation to generation. Consistent with this
notion, relative differences between nations have remained stable
over several decades (Beugelsdijik et al., 2015). It is possible that
nation-level temperament may be implicated in the stability of these
cultural characteristics. Extending scholarship of the type represented
in this report over coming decades may reveal the impact of historical
time on cultural orientation, temperament, parenting, and their
associations.

The origins of geographical distribution of temperament differ-
ences remain obscure. Throughout this discussion, we have sug-
gested that aspects of culture captured in Hofstede’s dimensions
may have meaningfully influenced by, and are reflected in, the per-
ceived behavior of infants and children. This interpretation is called
to question by Galton’s problem, a form of autocorrelation in which
causally unrelated constructs covary with one another due to their
manifestation in geographically close areas. As such, similar temper-
ament and cultural orientation in geographically proximate areas
may have resulted from historical connections among the peoples
populating these subregions. We have attempted to address
Galton’s problem by interpreting geographical trends in tempera-
ment according to broad global regions in addition to analyses of
nation-level scores. This approach suggested that relations between
temperament and cultural orientation are not completely explained
by geography. For instance, parents from collectivist nations in
Asia and South America both observed high levels of negative affec-
tivity in their offspring, suggesting a more substantially meaningful
relationship between collectivism and emotion. Our use of region is
consistent with previous approaches that restrict analyses to a limited
number of geographically disparate cultures or regions (e.g.,
Korotayev & de Munck, 2003; Ross & Homer, 1976). More recent
approaches (e.g., Zhang et al., 2019) utilize MLM to nest nations
within region, a technique we were unable to exploit due to limited
power. Even within these approaches, a central concern inherent to
Galton’s problem remains, in that the mechanism explaining rela-
tions between cultural and individual tendencies connecting (for
example) collectivism to negative affectivity can remain unclear.
As described above, societies both shape and are shaped by the indi-
viduals within them, and both individual and cultural tendencies
may be shaped by other social and ecological factors. Denton
(2007) indicates the importance of clearly specified theoretical mod-
els involving multiple predictors to disentangle these complex rela-
tions. We strongly encourage future efforts guided by explicit
consideration of historical, linguistic, economic and other factors
that impact both individuals and societies.

The strongest caveat when considering these findings concerns reli-
ance on parent report. Throughout this manuscript, we have attempted
to interpret patterns as reflecting either actual child behavior or response
bias. Contemporary views on temperament measurement (e.g.,
Rothbart & Bates, 2006) recommend a “‘components-of-variance”
approach, acknowledging limits of questionnaire data while maintain-
ing that such measures also contain valid information about actual
behavior. A measurement concern more unique to cross-cultural inves-
tigation is the reference group effect, in which individuals are not rated
against a universal norm, but in comparison to other members of their
culture (Heine et al., 2002). The results of previous cross-cultural stud-
ies using observational data (e.g., Chen et al., 1998) converge modestly
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with questionnaire findings. Valuable tasks for future studies are to
identify and utilize observational measures appropriate for multiple cul-
tures. Scores resulting from such measures could be productively used
to identify discrepancies between cultural effects on objective ratings
and subjective perceptions of parents and others to better understand
relations between what adults in different cultures desire and expect
from their children regarding displays of emotion and how their chil-
dren actually behave. An alternative, complementary approach is to
explicitly measure cultural expectations about normative child behav-
ior, in a manner similar to Terracciano et al. (2005). Studies of this
nature can also be complemented by collection of genetic polymor-
phisms and peripheral biobehavioral markers (e.g., vagal tone) associ-
ated with temperamental differences.

The current study, although broader in scope than prior efforts, is
nonetheless limited by the number and nature of nations included.
Only 59 of the 195 countries recognized by the United Nations con-
tributed data to the GTP. A glance at Figure 1 reveals the inadequate
inclusion of reports from central Asia, the Middle East and nearly all
of Africa. Greater outreach to potential collaborators in these regions
will improve future iterations of the GTP and related data sets.

Furthermore, the degree to which the 341 data sets used are truly
representative of the 59 nations they represent is uncertain. Over one-
third of the GTP countries are represented by a single data set, and in
all countries, the majority of the data sets acquired are from conve-
nience samples, often measured in relative proximity to a major uni-
versity, and are likely to be more well-educated, wealthy, and racially/
ethnically homogenous than the larger populations from which they
were drawn. Still, several GTP nations are represented by samples
from geographically distinct areas (see the online supplemental mate-
rials). Research demonstrating substantial within-nation differences
between suburban and rural/traditional parents in emotion socializa-
tion practices and philosophies (e.g., Raval & Martini, 2011) suggests
divergent developmental niches that may promote different tempera-
ment traits. Adult personality has been shown to vary meaningfully
within a given country (e.g., Rentfrow et al., 2008), and, as indicated
in the methods section, at least 14 generated temperament scores in the
GTP differed substantially from the national aggregates. More
detailed within-nation investigations of differences between samples
from the GTP provide an intriguing future direction that may isolate
factors contributing to such variability while informing understanding
of the current analyses.

Concerns also exist regarding the reliance on the three factors com-
monly derived from the IBQ-R, ECBQ, and CBQ. Although multiple
studies from various cultures have utilized these factors, variations
have also been identified between nations (e.g., Ahadi et al., 1993;
Gartstein et al., 2005). In the current study, confirmatory factor analy-
ses indicated poor fit of the three-factor model of the ECBQ and CBQ,
and fit diminished for all three measures when the configural model
was tested across 20 large samples. This failure to fit simple structure
is unsurprising, given the complexity of temperament displays and the
development of these measures. The psychobiological scales were
developed using the rational method, with items generated regarding
behaviors believed to reflect fine-grained dimensions, but no effort
was made to avoid items that may reflect other dimensions. In addition,
the three-factor model was not hypothesized, but instead emerged in an
inductive fashion (Rothbart et al., 2001). These steps led to items shar-
ing error variance with other items from outside their initial scale or
factor in the very short forms. For instance, modification indices
from our analyses suggested fit of the CBQ could be improved by

allowing the error term for Item 30 (approaches place cautiously; on
the REG factor, originally from the Inhibitory Control scale) to corre-
late with the error for Item 31 (slow and unhurried when deciding what
to do next; on SUR, originally from impulsivity). It is likely that the
behaviors measured with these items involve both surgent, impulsive
behavior balanced against regulatory restraint. Although the three-
factor model has been useful in organizing understanding temperament
structure, and has underlied the organization of hundreds of empirical
articles, more thorough refinement of the measures may yield indepen-
dent dimensions that can be assessed across diverse samples.

Regardless of the remaining questions concerning temperament
structure, we were able to derive scales that measured similar latent
factors across the several nations represented in the GTP. Our investi-
gation of measurement invariance, however, was compromised by the
large scale of the project. Tests of measurement invariance are typi-
cally carried out through comparisons of only two or three samples.
Byrne and van de Vijver (2010) provided a model for testing weaker
forms of invariance (i.e., configural and metric) across multiple sam-
ples, which we followed in our analyses, but characterized their own
procedures as “impractical under normal circumstances” (p. 128) and
did not attempt to develop methods to assess stronger forms of invari-
ance across multiple groups. Because we were unable to explore scalar
or error invariance that would indicate the degree to which differences
in latent scores underlying scales are uniformly manifest in all items, it
is possible that these broad scales gloss over important distinctions
within their parameters. One likely source of such variance are the
fine-grained constructs that comprise surgency, negative affectivity,
and regulatory capacity. Methodological advances that facilitate
more stringent tests between multiple samples, and more detailed
studies involving the fine-grained scales comprising the standard
and short forms of the instruments in relation to cultural orientation
and other variables represent important future directions to both con-
firm and elaborate upon the findings reported herein.

The relatively large number of countries and communities making
up the GTP also hold promise for future investigations of physical
and social contributors to temperament development. Again, existing
adult personality data sets provide a valuable model. The country-level
means reported by McCrae (2002) have been examined in relation to a
variety of constructs, ranging from cancer rates and substance abuse to
corruption and pathogen spread (Connelly & Ones, 2008; McCrae &
Terracciano, 2008; Schaller & Murray, 2008). Exploration of temper-
ament in relation to latitude, wealth, religion, cultural orientation, and
other factors may foreshadow and guide studies regarding influences
and outcomes linked to global patterns of temperament.

A final direction for future studies is consideration of potential
mediators and moderators. For instance, preliminary findings from
Gartstein and Putnam (2018) suggest that relations between national
scores on collectivism and behavior problems are statistically
reduced by inclusion of variables reflecting techniques used by par-
ents to put their children to sleep; Lansford et al. (2005) found that
the impact of physical discipline on child adjustment differs accord-
ing to the degree it is perceived as normative in a culture. Cultural
factors may also moderate biological mechanisms. For instance,
whereas previous research with Western samples (e.g., Arbelle et
al., 2003) had indicated higher shyness among children with the
“long” allele of 5-HTTPLR, Chen et al. (2014) found the opposite
pattern in a sample of Chinese children. The large number of collab-
orators and communities represented by the GTP constitutes a valu-
able resource for more studies of this type.
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The incredible variability of human behavior is vividly portrayed in
the current study. The national cultures included in this effort differ dra-
matically in their values and goals. The young individuals whose rat-
ings make up these data differ in relation to these cultural leanings,
yet the large majority of variance among them is caused by biological
and environmental factors not assessed here. In contrast to this focus on
variability, the most important lesson to emerge from this effort is one
of unity. The graciousness of the hundreds of researchers who joined in
this endeavor by including their data is humbling and inspiring. Beyond
the opportunities presented by their collective body of data, the GTP
holds promise for continued partnerships that enable a deeper under-
standing of how we all come to be the persons we become.
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