
Abstract Investigated early development of temperament across three cultures:
People’s Republic of China (PRC), United States of America (US), and Spain, utilizing
a longitudinal design (assessments at 3, 6, and 9 months of age). Selection of these
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countries presented an opportunity to conduct Eastern–Western/Individualistic–Col-
lectivistic comparisons. The greatest number of significant differences (i.e., involving
more temperament dimensions) was anticipated for the US (Western/Individualistic)
and PRC (Eastern/Collectivistic) comparisons. The US sample included 66, the PRC
group 69, and the Spanish sample, 60 mothers, all of whom completed the Infant
Behavior Questionnaire (IBQ) 3 times, when their infants were 3, 6, and 9 months of
age. Results related to mean group differences were generally consistent with our
hypotheses, demonstrating a greater number of significant differences for US versus
PRC, with fewer differences observed for US and Spain. Analyses addressing devel-
opmental changes in temperament indicated patterns consistent with a priori
expectations and cross-cultural differences.

Keywords Infancy Æ Temperament Æ Cross-cultural Æ Longitudinal

Temperament has been conceptualized as individual differences in reactivity and
self-regulation, which are constitutionally based and influenced over time by
heredity, maturation, and experience [1]. Reactivity refers to arousability of affect,
motor activity, and attentional responses (i.e., orienting), whereas self-regulation
involves processes such as behavioral inhibition and self-soothing, serving to
modulate reactivity [2]. In so far as these biologically based reactive and regulatory
factors are influenced by experience, cultural differences in temperament can be
anticipated.

Distinct cultural values and patterns of child rearing tend to be relatively stable,
and parents are generally motivated to reproduce temperament characteristics in
their offspring that are consistent with their values, and those of their cultural group
[3]. Thus, parents in different cultural groups vary in their child-rearing attitudes and
behaviors, which in turn produce the ‘‘culturally preferred phenotypes’’ for the
offspring. For example, a comparison of American, French, and Japanese cultures,
found that although mothers showed equivalent rates of nurturant and imitative
responsiveness, they differed in object and social stimulation, and responsiveness to
their infants [4]. Mothers across the three cultures showed high levels of respon-
siveness to their infants; however, American parents displayed higher levels of object
stimulation and responsiveness. There is also evidence that parents’ soothing efforts
differ across cultures, especially in terms of their involvement of the infants’ devel-
oping attention [5]. American caregivers frequently induced soothing by orienting
their infants to external events, and spent more time stimulating their infants into
positive expressions of emotion. Japanese caregivers, on the other hand, used rocking
and soothing by contact more frequently, perhaps directing attention toward internal
events. Cross-cultural differences in parental play activities have been reported as
well, with US mothers engaging their children in more exploratory play, relative to
mothers from Argentina, who tended to involve their children more in symbolic play
activities [6]. Such ‘‘culturally influenced’’ parenting impacts the course and outcomes
of child social-emotional development [7], and may account for cross-cultural dif-
ferences in the development of temperament in childhood.

Cultures are typically described in terms of their collectivistic versus individualistic
attitudes, as well as their Eastern or Western orientation. Individualistic cultures tend
to be more concerned with the consequences of one’s behavior for one’s own needs,
whereas collectivistic cultures are more focused on the consequences of individual’s
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behavior for the entire group [8, 9]. Differences in interactional strategies have been
reported with members of collectivistic cultures expressing a preference for harmony-
enhancing approaches, and participants from individualistic cultures endorsing
confrontational methods [10]. Whereas individualism leads parents to foster inde-
pendence in their children, collectivism is manifested in parenting strategies aimed at
producing interdependence [11]. Collectivistic Western cultures (e.g., Spain) have
been identified [12], even though collectivistic values have been most frequently
linked with Eastern cultures. Differences between Eastern and Western societies
include factors other than collectivistic/individualistic values. Differences in tradi-
tions, social norms, and religion likely contribute to East–West contrasts [13].

Cross-cultural temperament research has not been widespread, especially during the
infancy period, however, a number of important findings have emerged. For example,
significant differences between American and Taiwanese infants were noted, with
parents reporting lower levels of regularity, activity, approach, adaptability, distracti-
bility, and threshold of responsiveness, as well as higher levels of negative mood, and
intensity for Taiwanese infants [14]. Japanese preschoolers were rated as more active in
sleep, more withdrawal-oriented, less flexible, expressing less positive affect, and as less
regular than American children [15]. Japanese children also rated themselves as sig-
nificantly lower on approach, mood quality, and flexibility, and higher on the rhyth-
micity factor [16]. In addition, Japanese toddlers were rated as more distractible and
intense than toddlers from the United Kingdom [17]. Infants from Quebecois, Haitian,
and Vietnamese groups residing in Montreal, Canada were compared, demonstrating
significant differences [18]. Specifically, Haitian and Vietnamese infants were reported
to exhibit higher levels of ‘‘difficult temperament’’ compared to Quebecois infants.

In addition, Chinese toddlers were described as significantly more inhibited
relative to their Canadian counterparts [19]. Research addressing behavioral inhi-
bition has produced important evidence of cultural differences in the development of
temperament. Weariness and fear of unfamiliar circumstances and people have been
described as biologically based individual differences, associated with identifiable
and stable behavioral, as well as physiological manifestations [20, 21]. Behavioral
inhibition has received significant attention in the US because it often leads to peer
rejection, loneliness, and deficits in social skills [22, 23]; however, these sequelae
have not been replicated in China, suggesting an important role of culture in shaping
the nature behavioral inhibition. Individualistic cultures, such as the US, endorse
assertive and competitive behavior. Given this value placed on sociability and
assertiveness, a more inhibited child often finds him/herself at a disadvantage.
However, the inhibited behavior is unlikely to have a negative outcome for the
group, or the society, and thus is not regarded as maladaptive in more collectivistic
cultures, such as China [24]. In fact, behavioral inhibition is positively valued and
encouraged in China; shy, quiet children are described as well behaved, and receive
praise from teachers and parents [25, 26]. Thus, cultural differences in the inhibited
behavior represent and illustration of a significant role culture plays in shaping the
development of temperament characteristics.

Developmental changes for multiple temperament attributes have been explored
in infancy, with linear and quadratic trajectories generally adequately reflecting the
patterns of growth. For example, a dramatic acceleration during the second half of the
first year of life has been demonstrated for Fear, also referred to as Behavioral
Inhibition [27, 28]. A U-shaped trajectory has been described as reflecting the
development of anger responses during the first year of life [29, 30], with initial
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decrease being followed by a subsequent increase in reactivity. Duration of Orienting
toward objects also develops along a U-shaped trajectory during the first year of life
[31], which could be explained by the influence of two different systems. Early in
infancy children begin to habituate faster, due to the maturation of the Orienting
Attention Network, leading to a decrease in duration of looking at objects. In the
second half of the first year of life the emergence of an Executive Attention Network
[32], linked to goal-oriented, planned behavior, permits the child to engage and persist
in interaction with objects, once again increasing the duration of orienting.

Despite these extensively documented normative changes in infant temperament,
some degree of inter-individual/stability can be expected, given that development
represents an organized process of change, with a previous level of organization
serving as the basis for the next stage [33]. Investigators have generally found
moderate levels of normative stability for temperament attributes during infancy
[34–37]; although mean scores changed throughout infancy, individuals tended to
maintain their relative position within a group. Thus, individual differences in
behavioral tendencies can be expected to persist despite significant developmental
changes in early childhood. To date, however, the majority of studies addressing
continuity and change in infancy have been based on North-American samples [2].
Cross-cultural longitudinal studies of temperament enable evaluations of general, as
well as idiosyncratic aspects of temperament development, reflecting interactions
between culture and biology in shaping personality development.

The present work aims to investigate the commonalities as well as the idiosyn-
cratic aspects of early development of temperament in three different cultures: the
People’s Republic of China (PRC), the United States of America (US), and Spain,
through a longitudinal design, evaluating temperament at 3, 6, and 9 months of age.
These ages were selected because important changes in the expression of temper-
ament characteristics can be anticipated between these three phases of assessment.
For example, these evaluations are expected to reflect the U-shaped trajectories
previously reported for anger and persistence of orienting responses. In each
country, parents completed the Infant Behavior Questionnaire (IBQ) [30], an
extensively validated measure of infant temperament. Development of both a
Chinese and a Spanish adaptation of the IBQ [38, 39] enabled the implementation of
this research. Selection of samples from China, Spain, and US provided an oppor-
tunity to evaluate the development of temperament for a set of cultures with
different collectivistic/individualistic attitudes as well as Eastern/Western orienta-
tions. Specifically, US represents a Western/Individualistic culture and PRC has
been identified as Eastern/Collectivistic, thus a wider array of differences in
temperament (i.e., a greater number of significant differences) was hypothesized for
children from these cultures. Spain has been described as Western/Collectivistic, and
thus can be expected to share commonalities and exhibit differences with both the
US and the PRC. Greater differences between Spain and US would be indicative of
collectivistic attitudes playing a more significant role in shaping the development of
temperament. Alternatively, greater differences between Spain and China would
suggest the primary role of the Eastern/Western orientation, other than collectivistic
values. Significant differences between these cultures were anticipated for mean
comparisons and comparisons addressing stability of temperament in infancy.
Hypotheses pertaining to developmental changes were as follows: (1) increases in
Activity Level and Fear were anticipated in the first year of life; (2) quadratic
trends were expected to contribute to explaining the development of Distress to
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Limitations (i.e., anger) and Duration of Orienting in infancy. More specific
hypotheses addressing culture-by-age and culture-by-gender interactions could not
be generated because of lack of prior research, deeming these analyses primarily
exploratory in nature.

Method

Participants

US Sample

Sixty-six parents of infants (33 females and 33 males) residing in the US agreed to
take part in a study of infant temperament. Mothers of three month old infants were
recruited via telephone calls, that were made on the basis of birth announcements
published in the Eugene-Springfield, OR, local newspapers. Sixty percent of the
contacted parents agreed to take part in this work. Mothers declining participation cited
concerns with the time demands of a longitudinal study. Participating mothers were
asked to complete the infant temperament questionnaire three times over the course of
the study, when their children were 3, 6, and 9 months of age. Mothers in the US sample
were between 20 and 41 years of age. These participants represented a broad spectrum
of socio-economic circumstances, with the majority of parents working outside the
home (mostly in professional and service occupations). The US sample reflects the
relative racial homogeneity of the Eugene-Springfield area, with primarily Caucasian
mothers responding to the temperament questionnaire.

Spanish Sample

Longitudinal data were collected for a sample of 60 infants (29 females and 31 males)
at 3, 6, and 9 months of age. Spanish mothers participating in this research were
recruited through the prenatal classes at the Hospital ‘‘Virgen de la Arrixaca’’
(Murcia, SE, Spain). All of the mothers approached regarding participation in this
work agreed to take part. These mothers-to-be were asked to respond to three waves
of temperament data collection, when their children reached the appropriate ages.
The Spanish sample reflected a broad range of socio-economic characteristics, such as
employment status and education (50% of mothers worked outside the home; 16.95%
of mothers had University degrees). Mothers’ ages ranged from 21 to 42 years.

PRC Sample

Mothers of infants (n = 70) were asked to respond to the temperament questionnaires
when their infants were 3, 6, and 9 months of age. Chinese mothers were approached
regarding participation during their delivery stay at the Hongkou District Hospital,
Shanghai, PRC. All of the mothers invited to take part in this research agreed to
participate. One child died prior to the completion of this study. Thus, the final sample
consisted of 69 infants (35 males and 34 females). Participating parents were recruited
from the Hongkou residential district of Shanghai, the largest and one of the most
advanced cities in China. Mothers were between 25 and 35 years of age, and tended to
work outside the home.
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Measures

Infant Behavior Questionnaire (IBQ) [30]

This questionnaire is based on caregiver report, and was designed to refer to specific,
concrete behaviors of the infant, occurring during the past week (previous 2 weeks
for some items). Item analyses based on the responses of 463 parents of 3-, 6-, 9-, and
12-month-old infants, yielded 6 scales assessing temperament dimensions of Activity
Level, Smiling and Laughter, Fear, Distress to Limitations, Soothability, and
Duration of Orienting [30]. Distress to Limitations has been defined as the child’s
distress to sudden changes in stimulation and the child’s distress and latency of
movement toward a novel, social, or physical object. The Duration of Orienting
scale was based on the following operational definition: ‘‘The child’s vocalization,
looking at, and/or interaction with a single object for extended periods of time when
there has been no sudden change in stimulation’’.

Scale scores are formed by summing all the relevant items and dividing by the
number of items, producing a potential range of 0–7 for each of the 6 scales. Low
scores are reflective of less frequent/intense displays of temperament characteristics,
whereas high scores indicate that a given child, or group of children, is more likely to
exhibit particular attributes. Mean item-scale correlations for the IBQ have ranged
from 0.41 to 0.77, with coefficient Alpha’s ranging from 0.67 to 0.84 (median = 0.79).
Moderate correlations (between 0.45 and 0.69) were also reported for pairs of adults
(n = 24) that shared caregiving responsibilities for a particular infant [30].

Reliability and validity of the IBQ have been consistently supported since the
introduction of this instrument in 1981. A longitudinal study utilizing the IBQ
demonstrated stability as well as convergence between this measure and home
observation ratings of infant temperament [37]. Convergence between laboratory
observation ratings of temperament and the IBQ scales has been consistently
reported [40–42]. For example, the IBQ Fear scale was concurrently and longitu-
dinally correlated with laboratory based measures of the inhibited approach [43].
The IBQ has been translated into Spanish and Chinese languages [38, 39].

Procedure

All of the participating mothers agreed to take part in longitudinal evaluations. They
were asked to complete the IBQ when their infants were 3, 6, and 9 months of age.
Completion of this paper-and-pencil measure generally takes about 30 min. Partic-
ipating mothers were contacted by telephone in the United States, whereas they
were approached while receiving services at medical centers for the Spanish and the
PRC samples. The IBQ was translated into Chinese and Spanish prior to data
collection, and the back translation procedures was performed to ensure that the
different forms were equivalent. Research described herein has received the Insti-
tutional Review Board (IRB) approval.

Results

Internal consistency of the IBQ for the Spanish and PRC samples was examined first
by computing Chronbach’s Alphas. For the Spanish infants, Alphas were generally
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satisfactory, (Mean Alpha = 0.79), ranging from 0.60 to 0.91. Similar results emerged
for the PRC sample, with Alpha’s ranging from 0.62 to 0.86 (Mean Alpha = 0.76).
The overall internal consistency of the IBQ was considered adequate, despite a few
outliers. For instance, only one coefficient Alpha below 0.70 was observed for the
PRC sample, for the Distress to Limitations scale. Comparable and generally
acceptable internal consistency across the different cultures was deemed as evidence
supporting the parallel nature of alternate forms (i.e., translated versions) of the
IBQ. Given this generally satisfactory reliability of the translated IBQ with
the samples recruited outside of the US, analyses addressing hypotheses proposed in
the present investigation were conducted.

Mean Differences between Cultures

Significant main effects of culture were observed for Activity Level, Distress to
Limitations, Fear, Duration of Orienting, and Soothability. For Activity Level,
significant differences were observed between US and Chinese infants, and between
Spanish and Chinese infants, with infants from the PRC rated as more active than
children from the other two cultures. Chinese infants were rated significantly higher
on the Distress to Limitations scale, relative to infants from Spain and the US.
Infants from the PRC received higher scores on both Duration of Orienting and
Soothability scales, compared to Spanish and American children. Chinese infants
were also rated as significantly more fearful than American infants, but there was no
significant difference between scores of children from the PRC and Spain for this
temperament characteristic.

Culture-by-Age Interactions

Exploratory analyses of the culture-by-age interactions were addressed next.
Significant culture by age interactions were observed for Smiling and Laughter
(F(4, 378) = 2.98, P < 0.05), Activity Level (F(4, 378) = 7.15, P < 0.01), Distress to
Limitations (F(4, 378) = 7.76, P < 0.01, Fear (F(4, 378) = 3.04, P < 0.05), and
Duration of Orienting (F(4, 378) = 12.07, P < 0.01). Simple effects comparisons for
infant ratings on the Smiling and Laughter scale indicated cultural differences at
3 months, with follow-up pair wise analysis indicating that Spanish infants were
rated as smiling and laughing more than Chinese infants, as seen in Tables 1 and 2.
There were no cultural differences in Smiling and Laughter at either 6 or 9 months.

Significant cultural differences were observed for Activity Level at 3 and
6 months of age, but not at 9 months. Follow-up analyses indicated significant
differences between infants in the US and China, with children from the PRC
receiving higher scores.

Maternal ratings of infant Distress to Limitations differed significantly across
cultures at 6 and 9 months of age. Follow-up analyses yielded significant differences
between infants from China and the other two cultures, with the PRC infants rated
highest on Distress to Limitations (see Table 2). Significant cultural differences
between infant ratings on the Fear scale were observed at 3 months of age, with higher
levels of Fear reported for infants from the PRC, relative to US and Spanish children.

Duration of Orienting scores were significantly different between cultures at 6
(F(2, 192) = 3.81, P < 0.05) and 9 (F(2, 192) = 24.60, P < 0.01) months of age.
Chinese infants were rated as orienting for longer duration than American infants at
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6 months, and demonstrating higher levels of Duration of Orienting than infants
from US and Spain at 9 months.

Trend Analyses

Trend analyses were conducted next to further follow-up significant culture-by-age
interactions in order to examine potential cross-cultural differences in developmental

Table 1 Cross-cultural comparisons: US (n = 66), Spain (n = 60), and PRC (n = 69)

Temperament Variable US Spain PRC Fa

M (SE) M (SE) M (SE) M

Activity level 4.24b (0.10) 4.28b (0.09) 4.64 (0.08) 7.05c,**
Distress to limitations 3.55b (0.09) 3.69b (0.08) 3.95 (0.07) 28.67**
Fear 2.65b (0.08) 2.77 (0.08) 2.92 (0.07) 3.47*
Duration of orienting 3.51b (0.14) 3.62b (0.13) 4.10 (0.11) 6.32**
Soothability 4.67b (0.11) 4.60b (0.11) 5.12 (0.09) 8.80**
Smiling and laughter 4.37 (0.11) 4.62 (0.10) 4.33 (0.09) 2.66

aF value for the contrast (df = 2, 189)
bSignificantly different from the PRC mean
c,*P < 0.05; **P < 0.01; All two-tailed tests

Table 2 Follow-up comparisons for significant age-by-culture interactions: Cultural differences
within age group, developmental differences within culture

Temperament variable US Spain PRC Fa

M (SE) M (SE) M (SE) M

Smiling and laughter—3 months of age 4.02b,c (0.94) 4.31b,c,d (0.94) 3.76b,c (1.13) 4.41e,*
6 Months of age 4.72 (0.84) 4.72 (0.77) 4.64 (0.84) 0.18f

9 Months of age 4.59 (0.91) 4.75 (0.79) 4.62 (0.79) 0.57f

Activity level—3 months of age 3.52b,c,d (0.79) 3.59b,c,d (0.89) 4.28b,c (0.85) 16.40**
6 Months of age 4.52d (0.83) 4.42c,d (0.76) 4.88 (0.76) 5.84**
9 Months of age 4.73 (0.80) 4.74 (0.87) 4.77 (0.76) 0.03f

Distress to Limitations—3 months of age 3.70b (0.86) 3.65b (0.80) 3.60b,c (0.87) 0.23f

6 Months of age 3.20c (0.77) 3.38c (0.67) 3.93c (0.76) 15.96**
9 Months of age 3.81d (0.10) 3.92d (0.83) 4.31 (0.68) 6.03**
Fear—3 months of age 2.17b,c,d (0.69) 2.41b,c,d (0.85) 2.73c (0.96) 7.69**
6 Months of age 2.63c (0.81) 2.83 (0.88) 2.83c (0.73) 0.79f

9 Months of age 3.02d (0.88) 3.04 (0.75) 3.19 (0.83) 3.04*
Duration of orienting—3 months of age 3.84b,c (1.27) 3.68 (0.98) 3.76c (1.27) 0.26d

6 Months of age 3.31d (1.27) 3.62c (1.08) 3.92c (1.21) 3.81*
9 Months of age 3.42d (0.99) 3.33d (1.05) 4.49 (1.00) 24.60**
Soothability—3 months of age 4.31d (1.00) 4.36d (1.10) 4.78 (1.06) 3.82*
6 Months of age 4.81 (0.82) 4.63 (0.91) 5.26 (0.82) 8.72**
9 months of age 4.84 (0.75) 4.66 (1.14) 4.93 (0.89) 6.69d,**

aF value for the contrast (df = 2, 192)
bSignificantly different from the 6-month mean (same cultural group)
cSignificantly different from the 9-month mean (same cultural group)
dSignificantly different from the PRC mean (same age group)
e,*P < 0.05; **P < 0.01; all two-tailed tests
fAge differences within each culture were not evaluated further because the overall culture-by-age
interaction was not significant; data are presented for descriptive purposes
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trajectories of the temperament characteristics examined in this study. Evidence of
linear and quadratic trends for Smiling and Laughter scores were observed for infants
in the US (linear: F(1, 65) = 24.66, P < 0.01; quadratic: F(1, 65) = 34.76, P < 0.01)
and PRC (linear: F(1, 68) = 46.10, P < 0.01; quadratic: F(1, 68) = 31.67, P < 0.01),
but only the linear trend was significant in explaining the developmental trajectory of
Smiling and Laughter for infants in Spain (F(1, 59) = 11.15, P < 0.01).

Ratings on the Distress to Limitations scale across time were described by a
quadratic trend for infants in the US (F(1, 65) = 33.80, P < 0.01) and Spain
(F(1, 59) = 28.10, P < 0.01). Distress to Limitations ratings for Chinese infants over
time were, however, best described by a linear trend (F(1, 68) = 35.66, P < 0.01).
Significant linear and quadratic trends were observed for infant ratings on the
Duration of Orienting scale in the US sample (linear: F(1, 65) = 6.92, P < 0.05;
quadratic: F(1, 65) = 9.21, P < 0.01); however, the development of Duration of
Orienting was best described by a linear trend for infants in Spain (F(1, 59) = 5.00,
P < 0.05) and PRC (F(1, 68) = 23.18, P < 0.01).

Activity Level was associated with significant linear and quadratic trends for ratings
of American (linear: F(1, 65) = 96.41, P < 0.01; quadratic: F(1, 65) = 10.79, P < 0.01),
Spanish (linear: F(1, 59) = 71.31, P < 0.01; quadratic: F(1, 59) = 10.35, P < 0.01), and
Chinese (linear: F(1, 68) = 18.07, P < 0.01; quadratic: F(1, 68) = 17.02, P < 0.01)
infants over the first 9 months of life. A linear trend was sufficient in explaining the
developmental trajectory of Fear for infants in the US (F(1, 65) = 32.17, P < 0.01),
Spain (F(1, 59) = 13.01, P < 0.01), and China (F(1, 68) = 23.18, P < 0.01).

Culture-by-Gender Interactions

Exploratory analyses to evaluate the possibility of culture-by-gender interactions also
yielded significant results. Specifically, significant interactions emerged in the analyses
of the Distress to Limitations (F(2, 189) = 3.35, P < 0.05) and the Fear scales (F(2,
189) = 10.94, P < 0.01). Follow-up ANOVA’s indicated significant gender differences
for the Spanish sample only on the Distress to Limitations scale (F(1, 58) = 4.61,
P < 0.05), with males scoring higher than females. For the Fear scale, significant
gender differences were observed for the US (F(1, 64) = 18.14, P < 0.01) and Spanish
(F(1, 58) = 8.29, P < 0.01) samples. Mothers in the US rated girls as more fearful,
while in Spain mothers rated boys higher on the Fear scales.

Cross-cultural Differences in the Stability of Temperament

Stability coefficients for the six IBQ scales were computed for each cultural group,
from 3 to 6, 6 to 9, and 3 to 9 months of age (Tables 3, 4, 5). Cross-cultural compar-
isons of these coefficients were performed using the Fisher r to z transformation. Thus,
for each scale, three US stability coefficients were compared to those computed for
the Spanish and the PRC samples, which were also compared to each other. Signifi-
cant differences emerged for the US versus Spain comparison, with US infants
demonstrating higher levels of stability for the Smiling/Laughter dimension of tem-
perament between 6 and 9 (z = 2.37, P < 0.05), and 3 and 9 months of age (z = 1.97,
P < 0.05). The US and PRC comparison also yielded significant differences for the
Distress to Limitations and Duration of Orienting dimensions of the IBQ, with the US
sample demonstrating greater stability between 3 and 9 months of age for the former
(z = –2.07, P < 0.05), and between 3 and 6 months of age for the latter (z = –2.45,
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P < 0.05). One other significant difference for the Fear scale was detected in the
comparison of the Spanish and the PRC samples, with PRC parents reporting greater
stability between 3 and 9 months of age for their infants (z = 2.15, P < 0.05).

Discussion

The present study was designed to address cross-cultural differences in the devel-
opment of infant temperament in the US, Spain, and China, utilizing a validated and
established parent-report instrument to measure infant Activity Level, Smiling and
Laughter, Fear, Distress to Limitations, Soothability, and Duration of Orienting.
Differences in mean levels of temperament characteristics across cultures, interac-
tion effects involving culture, age, and gender, and cross-cultural differences in the
stability of temperament attributes were investigated.

A number of significant cross-cultural differences in mean levels of infant tem-
perament characteristics were observed. Chinese mothers rated their infants as more
active than did parents from the US and Spain. Infants from the PRC were also
described as more prone to distress in the face of limitations, than infants from either
the US or Spain. Infants from China were rated as significantly more fearful than

Table 3 Stability of the IBQ scales for 3, 6, and 9 months of age: US

Activity level Smiling and laughter
3 Months 6 Months 9 Months 3 Months 6 Months 9 Months
1.00 0.50* 0.46* 1.00 0.71* 0.53*

1.00 0.46* 1.00 0.72*
1.00 1.00

Distress to limitations Fear
1.00 0.47* 0.56* 1.00 0.31* 0.07

1.00 0.64* 1.00 0.44*
1.00 1.00

Duration of orienting Soothability
1.00 0.64* 0.61* 1.00 0.71* 0.52*

1.00 0.64* 1.00 0.72*
1.00 1.00

*P < 0.01; all two-tailed tests

Table 4 Stability of the IBQ scales for 3, 6, and 9 months of age: Spain

Activity level Smiling and Laughter
3 Months 6 Months 9 Months 3 Months 6 Months 9 Months
1.00 0.57* .38* 1.00 .53* .22

1.00 .57* 1.00 .44*
1.00 1.00

Distress to limitations Fear
1.00 0.61* 0.32* 1.00 0.30* –0.07

1.00 .57* 1.00 0.45*
1.00 1.00

Duration of orienting Soothability
1.00 0.50* 0.42* 1.00 0.20 0.09

1.00 0.56* 1.00 0.50*
1.00 1.00

*P < 0.01; all two-tailed tests
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their US counterparts, and were seen by their mothers as more persistent in ori-
enting and more soothable, compared to infants from the US and Spain. These
findings reflect a pattern of greater differences between cultures being consistent
with the Eastern/Western distinction, rather than the Collectivistic/Individualistic
differentiation. That is, despite the fact that both the PRC and Spain can be
described as Collectivistic, a number of significant differences between these two
cultures emerged in the present study. Furthermore, the pattern of differences
between the PRC and Spain was similar to the one for the PRC and US compari-
sons. Thus, the mean levels of temperament among infants from the Western
cultures (US and Spain) were more similar than characteristic levels of temperament
in the Eastern culture (PRC). This pattern of findings suggests that attributes
associated with the Eastern versus Western orientation, other than the Individual-
istic/Collectivistic values and attitudes, are salient in determining cross-cultural
differences in infant temperament. These attributes could include traditions, philo-
sophical and religious beliefs, social norms, and should be examined more system-
atically in their relationship to child-rearing attitudes and behaviors, which in turn,
would be reflected in child temperament variability. Contrasts between typical
American and Chinese personality profiles have been noted in the past. Residents of
the US were reported to display more ‘‘humorous’’ personalities, whereas people in
China presented as more modest/humble [44]. This difference was described as
substantial, going beyond varying display rules utilized in the two cultures. The
nature of these differences may at least be in part due to the fact that Chinese
Confucianism considers introverted and inhibited personality as a virtue [44].
Spanish culture has been described as collectivistic, and the value of femilism
identified as central to Hispanic cultures. Strong attachment, loyalty, reciprocity, and
solidarity to families, in both nuclear and extended forms, have been traditionally
valued among individuals from Hispanic cultures [45]. Despite these values consis-
tent with the interdependent/collectivistic orientation, results of the presents study
revealed differences between infants from Spain and PRC. Perhaps greater simi-
larity in economical and political structures in Spain and the US contributes to more
parallels in social structures, which contribute to familial/parental factors, expected
to impact the development of temperament.

Significant culture-by-age interactions were also explored. First, simple effects
follow-up comparisons were conducted, evaluating differences between the three

Table 5 Stability of the IBQ scales for 3, 6, and 9 months of age: PRC

Activity level Smiling and laughter
3 months 6 months 9 months 3 months 6 months 9 months
1.00 0.40** 0.34** 1.00 0.49** 0.39**

1.00 0.44** 1.00 .63**
1.00 1.00

Distress to limitations Fear
1.00 0.37** 0.24 1.00 0.05 0.37**

1.00 0.44** 1.00 0.41**
1.00 1.00

Duration of orienting Soothability
1.00 0.30** 0.34** 1.00 0.31** 0.24

1.00 0.59** 1.00 0.47**
1.00 1.00

**P < 0.01; all two-tailed tests
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cultures for each assessment period. The pattern of results included numerous sig-
nificant differences in comparisons of infants from the two Western cultures (US and
Spain) and the PRC, along with considerable similarity (i.e., lack of significant dif-
ferences) among infants from the two Western cultures. Thus, the results of simple
effects comparisons were consistent with the findings for the main effects associated
with culture, and our hypotheses. The fact that the nature of cross-cultural differ-
ences observed in this study remained consistent across the three assessment periods,
despite considerable developmental changes, lends further support to the conclu-
sions based on these differences.

These cross-cultural differences emerging in the first year of life are consistent
with the notion that infancy is critical because it is during this developmental period
that ‘‘culture sets the gyroscope of development along a particular pathway’’ [11]. In
infancy children are first exposed to the ‘‘cultural place’’ surrounding them, which
includes cultural beliefs and practices, and meanings ascribed by the surrounding
community [11]. Differences in infant temperament observed in this study are likely
a function of both genetic influences and environmental factors that distinguish the
three cultural groups (US, Spain, PRC). Cross-cultural temperament differences in
infancy have been interpreted as having genetic basis [46]; however, more recently
environmental explanations have been introduced [47]. Orientation, habituation,
and state regulation early in life were described as being under the influence of
environmental factors (e.g., aspects of parenting), which tend to vary across cultures
[48]. For example, infant orientation and irritability were linked with maternal
sensitivity, which in turn differed for Hmong and US mothers in the first days of life
[49]. Hmong mothers were described as exhibiting higher levels of sensitivity, and
their infants, in turn, were rated lower on irritability and higher on orientation,
relative to infants of American mothers.

Follow-up trend analyses indicated significant differences between all three
cultures in developmental trajectories of the temperament characteristics assessed in
this study. A quadratic trend, previously reported for Duration of Orienting, was
observed only for the US sample, whereas a linear trend explained the develop-
mental trajectory of this temperament dimension for Spain and PRC. In contrast, a
quadratic trend, anticipated for Distress to Limitations on the basis of the existing
literature, was demonstrated for the US and Spanish infants, but did not contribute
to explaining the developmental trajectory of this temperament attribute for the
PRC infants. Fear tended to increase over the first year of life at a constant rate (i.e.,
only the linear trend was significant) across all three cultures, whereas Activity
demonstrated a more prominent increase from 3 to 6 months of age, responsible for
the significant contribution of the quadratic trend to explaining development of this
infant temperament dimension.

Cultural influences on the unfolding of the developmental processes, underlying
changing manifestations of temperament characteristics, were also supported by the
results of analyses addressing cross-cultural differences in the stability of tempera-
ment. Significant differences emerged in the comparison of US and Spain, with
higher levels of stability for Smiling and Laughter reported for US infants. The
ratings of US parents regarding infant Distress to Limitations and Duration of
Orienting also demonstrated greater stability than ratings provided by parents from
the PRC. For the Fear scale, the PRC parent-report showed greater stability in
comparison with the Spanish sample.
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Results of this study were generally consistent with our hypotheses and previous
findings, indicating an increase in the levels of Activity, Smiling and Laughter,
Distress to Limitations, and Fear in the first year of life [27, 37, 38]. However, they
also provide preliminary evidence for cross-cultural differences in developmental
trajectories of some temperament characteristics. Interestingly, the quadratic trend
predicted for Duration of Orienting was demonstrated only for the US sample, and
the hypothesized quadratic trend for Distress to Limitations was observed for US
and Spanish infants. Thus, results of this study suggest that the timing of develop-
mental changes in temperament appears to be open to experience (i.e., impact of
culturally influenced parenting). These findings also indicate the importance of going
beyond western samples in examining the development of temperament in infancy.

Exploratory analyses of culture-by-gender interactions were also undertaken,
producing significant results for Distress to Limitations and Fear scales. Spanish
males received higher scores on the Distress to Limitations scale, relative to females.
In addition, mothers in the US rated females as more fearful, whereas in Spain,
mothers reported higher levels of Fear for males. These latter findings await future
replication because of their exploratory nature.

Results of this study demonstrated a number of cross-cultural differences,
including variability in mean levels of temperament characteristics, interaction
effects involving culture, age, and gender, and differences in stability of infant
temperament. Majority of these findings is consistent with our hypotheses and prior
research, whereas other results should be deemed as preliminary, and require rep-
lication. Results of this study contribute to our understanding of development of
temperament in the first year of life, and the relationship between developmental
changes and cultural influences. These findings also have clinical implications, in so
far as these early appearing cross-cultural differences in temperament may serve as
the bases for later differences in the expression of psychopathology across cultures
[50]. Cross-cultural differences in psychopathology have been reported, including
significant differences in the patterns of predominant childhood disorders/behavior
problems [51]. For example, significant differences between 12 cultures were
reported for children between six and 17 years of age [51]. Overall, children from
Puerto Rico were reported to exhibit higher levels of difficulties, whereas Swedish
youngsters consistently received the lowest score on indicators of externalizing and
internalizing behavior problems. Children from China scored above the mean on
somatic complaints, social problems, attention problems, and delinquent behaviors.
The importance of investigating the origins of these cross-cultural differences was
underscored in the context of this research [51]. Results of the present investigation
indicate that cross-cultural differences in manifestations of temperament can be
identified as early as the first year of life, and these in turn may lead to different
patterns of psychopathology/behavior problems, given the theoretically and empir-
ically supported links between temperament and later behavioral and/or emotional
difficulties [2]. It is possible, for instance, that higher levels of infant fearfulness, that
were observed in this study, contribute to higher levels of internalizing symptoms
(i.e., somatic complaints, social problems) for Chinese youngsters, relative to
children from other cultures.

In this research temperament was evaluated through a parent-report question-
naire that included items addressing infants’ characteristics manifested in a variety of
situations. This exclusive reliance on parent report represents the most significant
limitation of the present study, limiting the opportunity to rule out the potential
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influence of ‘‘reporting biases’’ and/or cultural variability in responding patterns. It
should be noted that the longitudinal analyses conducted in this investigation sup-
port the pattern of the overall cross-cultural differences, making the ‘‘response bias’’
explanation of the differences less plausible. Nonetheless, future longitudinal cross-
cultural investigations should include laboratory-based observational measures of
temperament in infancy, enabling researchers to ‘‘untangle’’ true cross-cultural
differences from potential contributions of ‘‘reporting biases’’ and/or cross-cultural
differences in reactions to parent-report measurement tools. In addition, the use of
multiple assessment methodologies (e.g., parent-report and laboratory observations
of temperament) could help determine if the somewhat lower internal consistency
estimates (Alphas of about 0.60) noted for several scales in this study have led to an
attenuation of the addressed relationships. It is possible that additional significant
effects involving culture, age, and/or gender have gone undetected in the present
investigation due to lower internal consistency for several IBQ scales, administered
at certain ages/assessments. A multi-method investigation could provide evidence of
this potential attenuation, in so far as additional significant effects emerge when
alternative methodologies (e.g., observations) are utilized. In summary, the multi-
method approach is necessary in order to extend the results obtained in this study,
and to ensure that the temperament constructs addressed in this study can be
adequately represented by identical indicators across the different cultures. Addi-
tionally, cross-cultural differences in temperament were predicted primarily because
culturally-influenced parenting was expected to lead to differential expressions of
temperament across cultures in early childhood; however, parenting behaviors/
attitudes were not directly assessed in the context of the present investigation. Thus,
a simultaneous evaluation of cross-cultural differences in child temperament and
parenting should be conducted in the future.

Finally, the PRC one-child policy could have had an impact on the observed
cross-cultural differences; although, the pattern of findings is not consistent with the
latter explanation. Given that parents are able to raise a single child they would be
expected to put forth greater effort in parenting this only offspring. This greater
effort, translated into higher levels of sensitivity, would be expected to lead to lower
levels of negative emotionality (e.g., fear), and possibly higher levels of positive
temperament characteristics (e.g., smiling and laughter). However, the pattern of
cross-cultural differences in this study was not consistent with the latter expectations
(e.g., Chinese infants were described as more fearful than children from the US). On
the other hand, the pattern of results observed in this study could be explained by
elevated levels of parental anxiety. That is, parents of an only child would necessarily
be less experienced in parenting, and therefore possibly more anxious regarding
their efficacy in the parental role and the child’s well being, which in turn, could
translate into higher levels of child fearfulness. Future studies should include
Eastern/Collectevistic cultures that do not impose the same constraints on the
parents (e.g., Taiwan), in order to completely rule out any potential contributions of
this policy on child social-emotional development.

Summary

This study examined the development of temperament across three cultures:
People’s Republic of China (PRC), United States of America (US), and Spain,
utilizing a longitudinal design with assessment conducted throughout the first year of
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life (3, 6, and 9 months of age). Selection of these cultural communities presented an
opportunity to conduct Eastern–Western/Individualistic–Collectivistic comparisons.
More pronounced differences between US, the most Western/Individualistic culture,
and PRC, the most Eastern/Collectivistic country, were anticipated, with compari-
sons involving the Spanish sample producing a fewer number of statistically signif-
icant differences.

The US sample included 66, the PRC group 69, and the Spanish sample, 60
mothers, all of whom completed the Infant Behavior Questionnaire (IBQ) when their
infants were 3, 6, and 9 months of age. Results related to mean group differences
were generally consistent with our hypotheses, demonstrating a greater number of
significant differences for US versus PRC, with fewer differences observed for US
and Spain.

Significant main effects of culture were observed for Activity Level, Distress to
Limitations, Fear, Soothability, and Duration of Orienting. Chinese infants were
rated significantly higher on the Distress to Limitations scale, relative to infants from
Spain and the US. Infants from the PRC received higher scores on both Duration of
Orienting and Soothability scales, compared to Spanish and American children.
Chinese infants were also rated as significantly more fearful than US children,
whereas there was no significant difference between scores of children from the PRC
and Spain. Analyses addressing developmental changes in temperament indicated
patterns generally consistent with a priori expectations, and provided evidence for
cross-cultural differences in temperament trajectories.

Results of this study contribute to our understanding of development of tem-
perament in the first year of life, and the relationship between cultural influences and
developmental changes. These findings also have clinical implications, in so far as
these early appearing cross-cultural differences in temperament likely provide the
foundation for later appearing differences in symptoms of psychopathology and
behavior problems. Future longitudinal cross-cultural investigations should include
laboratory-based observational measures of temperament in order to conclusively
address potential contributions of ‘‘reporting biases’’ and/or cross-cultural differ-
ences in reactions to parent-report measurement tools, as well as to confirm that the
temperament constructs addressed in this study can be adequately represented by
identical indicators across the different cultures.
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