Development and Psychopathology 29 (2017), 1675-1688
© Cambridge University Press 2017
doi:10.1017/S0954579417001328

Reward sensitivity, impulse control, and social cognition as
mediators of the link between childhood family adversity and
externalizing behavior in eight countries

JENNIFER E. LANSFORD,” JENNIFER GODWIN,“ MARC H. BORNSTEIN,” LEI CHANG,*

KIRBY DEATER-DECKARD,? LAURA DI GIUNTA,* KENNETH A. DODGE,” PATRICK S. MALONE,*
PAUL OBURU; CONCETTA PASTORELLIL‘ ANN T. SKINNER,” EMMA SORBRING,*

LAURENCE STEINBERG,"" SOMBAT TAPANYA; LIANE PENA ALAMPAY,*

LILIANA MARIA URIBE TIRADO,’ SUHA M. AL-HASSAN,”" axp DARIO BACCHINI®

“Duke University; *National Institute of Child Health and Human Development; ¢ University of Macau; ¢ University of Massachusetts;
¢Universita di Roma La Sapienza; 'Maseno University; & University West; "Temple University; 'King Abdulaziz University; /Chiang
Mai University; *Ateneo de Manila University; 'Universidad San Buenaventura; ™ Hashemite University; "Emirates College for
Advanced Education; and ° University of Campania Luigi Vanvitelli

Abstract

Using data from 1,177 families in eight countries (Colombia, Italy, Jordan, Kenya, the Philippines, Sweden, Thailand, and the United States), we tested a
conceptual model of direct effects of childhood family adversity on subsequent externalizing behaviors as well as indirect effects through psychological
mediators. When children were 9 years old, mothers and fathers reported on financial difficulties and their use of corporal punishment, and children reported
perceptions of their parents’ rejection. When children were 10 years old, they completed a computerized battery of tasks assessing reward sensitivity and
impulse control and responded to questions about hypothetical social provocations to assess their hostile attributions and proclivity for aggressive responding.
‘When children were 12 years old, they reported on their externalizing behavior. Multigroup structural equation models revealed that across all eight countries,
childhood family adversity had direct effects on externalizing behaviors 3 years later, and childhood family adversity had indirect effects on externalizing
behavior through psychological mediators. The findings suggest ways in which family-level adversity poses risk for children’s subsequent development of

problems at psychological and behavioral levels, situated within diverse cultural contexts.

Using longitudinal data reported by mothers, fathers, and chil-
dren in eight countries (Colombia, Italy, Jordan, Kenya, the
Philippines, Sweden, Thailand, and the United States), this
study in two ways takes a multilevel approach to understand-
ing the development of externalizing behavior. First, the study
examines whether family-level childhood adversity predictors
including financial difficulties, corporal punishment, and pa-
rental rejection are related to subsequent externalizing behav-
ior in similar or different ways in the samples from the eight
countries. Second, the study incorporates multiple levels of
developmental outcomes including both psychological out-
comes (i.e., reward sensitivity, impulse control, hostile attribu-
tions, and social information processing related to aggressive
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responding) and behavioral outcomes (i.e., externalizing be-
havior). The psychological outcomes are tested as mediators
of the links between childhood adversity and subsequent ex-
ternalizing behavior. Our full conceptual model is depicted
in Figure 1. Developmentally, we focus on a period from
age 9 to age 12, which spans late childhood to early adoles-
cence. During this developmental period, children’s social
cognitive processes become better predictors of their behavior
than was the case earlier in childhood (e.g., Davis-Kean et al.,
2008), and reward sensitivity and impulse control are under-
going developmental changes that make adolescents espe-
cially prone to risky behavior (Steinberg, 2008).

Childhood Family Adversity and Externalizing
Behavior

Family adversity during childhood is characterized both in
terms of sociodemographic factors and stressful life experi-
ences, which often go hand in hand. Poverty is a leading so-
ciodemographic marker of family adversity that has been
linked in a large body of research to child externalizing be-
havior problems (e.g., Conger, Conger, & Martin, 2010).
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Figure 1. A priori conceptual and analytic model with age 9 family adversity, age 10 psychological mediators, and age 12 externalizing behavior.
The dashed double arrow was added to the a priori model to improve model fit.

Studies with strong methodologic designs suggest the impor-
tance of income for predicting children’s behavior problems.
For example, a longitudinal study that tracked both family in-
come and children’s behavior problems over time found that
externalizing problems decreased as family income increased
(Dearing, McCartney, & Taylor, 2006). Likewise, in a natural
experiment brought about when a casino opened in a poor
community, resulting in cash transfers to members of the
community, children in families that were brought out of pov-
erty by the cash transfers showed fewer externalizing behav-
iors than children in families that remained in poverty (Cos-
tello, Compton, Keeler, & Angold, 2003).

Previous research has distinguished absolute poverty from
relative poverty, with the former characterized by income
that is below some threshold determined to be the poverty
line and the latter characterized by income that is less than
the income of others in the population (World Bank, 2014).
Comparative international research complicates the operation-
alization of poverty because of differences in standards of liv-
ing that make poverty in one country look different from pov-
erty in another country. To illustrate using examples from
countries in the present study, 34% of the population of Kenya
and 18% of the population of the Philippines live on less than
the international poverty threshold of US$1.90 per day, com-
pared to virtually no one in Italy, Sweden, and the United

States (UNICEF, 2016). However, the purchasing power of
US$1.90 is considerably greater in lower income countries
than in higher income countries (World Bank, 2017), and re-
search in Ecuador, Hungary, the Philippines, and Zambia sug-
gests ways that social support networks are mobilized to cope
with poverty (Moser, 1996). Differences in poverty character-
ize even wealthy countries. For example, before taking into ac-
count taxes and transfers, 26.7% of American children and
23.4% of Swedish children live below their countries’ respec-
tive poverty thresholds, but after taking into account taxes and
transfers, 22.4% of American children compared to only 2.6%
of Swedish children live below their countries’ poverty thresh-
olds (UNICEF, 2000). In the present study, we operationalized
financial difficulties in terms of parents’ perception of not hav-
ing enough money to pay for basic living expenses.
Financial difficulties are linked to stressful life experi-
ences (Evans & English, 2002), but we also considered two
additional aspects of childhood family adversity that have
been related to externalizing behavior problems: corporal
punishment and parental rejection. In a meta-analysis of
spanking and child outcomes, the effect size linking corporal
punishment and externalizing behavior was moderate (Ger-
shoff & Grogan-Kaylor, 2016), even in longitudinal studies
controlling for prior externalizing behavior to reduce the pos-
sibility that children with more externalizing problems simply
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elicit more corporal punishment from their parents. Corporal
punishment has recently been proposed as a “toxic stressor”
with effects on both brain development and behavioral devel-
opment (Gershoff, 2016). In previous research in four of the
eight countries included in the present study, more frequent
corporal punishment was related to more child aggression
as reported by mothers and children (Lansford et al., 2005).

In contrast to parental warmth and acceptance, rejection
conveys to children that they are unloved and unwanted (Roh-
ner, 2004). Children’s perceptions of being rejected by their
parents have been theorized and empirically demonstrated
to be an important predictor of children’s behavioral and psy-
chological problems (e.g., Rohner, 2004), including in the
eight countries in the present study (Putnick et al., 2015).
Clearly, it would have been possible to investigate many other
aspects of childhood family adversity that have been associ-
ated with children’s externalizing behaviors in previous re-
search, but focusing on financial difficulties, corporal punish-
ment, and parental rejection enabled us to test exemplars of
sociodemographic and stressful experiences related to parent-
ing that are applicable in the diverse countries included in the
present study.

Childhood Family Adversity, Reward Sensitivity,
Impulse Control, and Social Cognition

Many aspects of childhood family adversity that have been
found to be related to children’s externalizing behaviors
have also been related to reward sensitivity, impulse control,
and social cognition, particularly hostile attribution biases
and social information processing related to aggressive re-
sponses. The dual systems model describes how brain regions
responsible for seeking rewards and controlling impulses de-
velop at different rates (Shulman et al., 2016). Regions of the
striatum and medial and orbital prefrontal cortices, which are
sensitive to rewards and drive individuals to seek new sensa-
tions and experiences, develop earlier and more quickly than
regions of the lateral prefrontal, lateral parietal, and anterior
cingulate cortices, which are responsible for impulse and cog-
nitive control that help individuals plan a course of action that
takes into account potential consequences (Shulman et al.,
2016). Support for this dual systems model has been found
in the countries involved in the present study (Steinberg
et al., in press).

Despite cross-individual and cross-cultural similarities in
this general pattern of development of reward sensitivity
and impulse control, experiences during childhood also can
affect the development of reward sensitivity and impulse con-
trol. In particular, parenting quality and stress have both been
linked to individual differences in reward sensitivity and im-
pulse control. For example, more parental rejection, use of
corporal punishment, and stressful life events (as might be ex-
pected in the face of financial difficulties) have been found to
predict impairments in the development of self-regulation and
impulse control over time (King, Lengua, & Monahan, 2013).
Similarly, less maternal warmth and more maternal punitive
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discipline when children were ages 4-5 years predicted less
self-regulation at ages 8-9, even after controlling for prior
self-regulation (Colman, Hardy, Albert, Raffaelli, & Crock-
ett, 2006).

Likewise, childhood family adversity also has been found
to predict aspects of social cognition including hostile attribu-
tion biases and social information processing related to ag-
gressive responses. Social information processing theory
describes how individuals interpret social stimuli in a series
of cognitive steps that make it more or less likely that indi-
viduals will respond to the social stimuli with aggression
(Crick & Dodge, 1994). In the present study, we focus on
two of these steps: hostile attributions and social information
processing related to aggressive responses. In the face of an
ambiguous social provocation, individuals may interpret the
provocateur’s behavior as being benign (it happened by acci-
dent) or hostile (it happened because the provocateur was an-
gry or trying to be mean). In addition, when faced with a pro-
vocative social situation, individuals cognitively generate a
set of hypothetical responses, which may be competent, in-
ept, or aggressive, before evaluating the merits of each re-
sponse and deciding how to act (Fontaine, Yang, Dodge,
Pettit, & Bates, 2009).

Experiencing corporal punishment has been associated
with social information processing biases (Weiss, Dodge,
Bates, & Pettit, 1992), perhaps because by using physical
force to respond to children’s misbehaviors, parents inadver-
tently convey the message that using aggression is an appro-
priate way to respond to social problems (Widom & Wilson,
2015). Frequently being spanked by parents is the strongest
predictor of children’s endorsement of aggressive problem
solving strategies with peers and siblings relative to paren-
tal acceptance, parents’ experience of corporal punishment,
and family demographics (Simons & Wurtele, 2010). Like-
wise, children who have been rejected by their peers are
more likely than children accepted by their peers to develop
hostile attribution biases and generate aggressive responses
to hypothetical situations (Dodge et al., 2003). Similar
mechanisms may be at work when children are rejected by
their parents.

Reward Sensitivity, Impulse Control, Social Cognition,
and Externalizing Behavior

Reward sensitivity and inability to control impulses have to-
gether been found to contribute to higher levels of risky be-
havior during adolescence than earlier in childhood or in
adulthood (Shulman et al., 2016). Even within a particular de-
velopmental stage, individuals higher in reward sensitivity
engage in more externalizing behavior than individuals lower
in reward sensitivity, and individuals higher in impulse con-
trol engage in less externalizing behavior than individuals
lower in impulse control (Galvan, 2010). For example, greater
sensitivity to rewards is predictive of future sensation seeking
and risky behaviors (Galvan, 2010). In contrast, better im-
pulse control is related to lower levels of externalizing



1678

problems, perhaps in part because being able to pause and
avoid impulsive responding enables individuals to have
time to formulate adaptive responses rather than acting out
(Morris, Keane, Calkins, Shanahan, & O’Brien, 2014).

Individuals are more likely to behave aggressively if they
believe that others have acted with hostile intent (for a meta-
analysis, see Orobio de Castro, Veerman, Koops, Bosch, &
Monshouwer, 2002). This relation holds for children in all
eight countries in the present study (Dodge et al., 2015). Indi-
viduals are more likely to indicate they would respond aggres-
sively to situations in which they perceive others to have be-
haved with hostile intent than those same individuals in
response to situations in which they perceive others to have
behaved with benign intent (Dodge et al., 2015). In addition,
individuals who are biased toward perceiving others as be-
having with hostile intent are more likely than individuals
who do not hold hostile attributional biases to be rated by
mothers and children as behaving more aggressively (Dodge
etal., 2015). Furthermore, individuals who eventually behave
aggressively are likely to generate fewer competent responses
and more aggressive responses to provocative situations
(Asarnow & Callan, 1985). Social information processing,
including making hostile attributions and generating aggres-
sive responses, has been found to mediate links between
more distal risk factors and externalizing behaviors (e.g.,
Dodge, Bates, & Pettit, 1990; Dodge et al., 2003).

Eight Participating Countries

The studies cited above have all used American samples, ex-
cept in the specific instances in which other countries were
named in the description of the findings. Therefore, a ques-
tion left unanswered by most previous research is whether
the theoretical model holds in a wide range of cultural con-
texts or whether the model is primarily a function of experi-
ences within the United States. There are at least two ways
of approaching country-level effects in testing the theoretical
model in our eight-country sample. One way would be
through multilevel modeling to parse variance into be-
tween-family within-country effects compared to between-
country effects. A different way, and the approach adopted
in this study, is through multigroup modeling to test whether
the hypothesized links are the same or different across coun-
tries. Although we did not hypothesize specific pairwise differ-
ences between countries, the eight countries differ in several
ways that might affect the links in the theoretical model.
For example, with respect to externalizing behaviors, pre-
vious research has demonstrated that externalizing behaviors
are perceived as being more problematic and less tolerated in
Thailand compared to the United States (Weisz, Suwanlert,
Chaiyasit, & Walter, 1987) and that, relative to internalizing
problems, externalizing problems may be less common in
Kenya (Weisz, Sigman, Weiss, & Mosk, 1993). In addition,
although more corporal punishment predicts more aggression
in Italy, Kenya, the Philippines, and Thailand, the associa-
tions are weaker in countries in which corporal punishment
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is more normative (Lansford et al., 2005), suggesting that the
strength of relations among some variables in the conceptual
model may depend on cultural or other factors. By contrast,
other relations may be less variable across countries; for exam-
ple, meta-analyses have demonstrated cross-cultural consis-
tency in associations between parental rejection and more child
behavior problems (e.g., Khaleque & Rohner, 2012). Testing
the generalizability of the model across the eight groups moves
the field in the direction of searching for psychological univer-
sals that may characterize individuals from diverse cultural
backgrounds (Norenzayan & Heine, 2005).

Present Study

The overarching goal of this study was to understand the de-
velopment of externalizing behavior in diverse countries,
with attention to both family and psychological predictors.
We addressed two specific research questions. First, is child-
hood family adversity in the form of financial difficulties,
corporal punishment, and parental rejection directly related
to subsequent externalizing behaviors in similar ways in eight
diverse countries? Second, do reward sensitivity, impulse
control, hostile attributions, and social information process-
ing that are related to aggressive responses mediate associa-
tions between childhood family adversity and subsequent ex-
ternalizing behaviors similarly in eight diverse countries? We
hypothesized direct associations between childhood family
adversity and subsequent externalizing behaviors as well as
indirect associations through psychological mediators. We
did not have a priori hypotheses regarding specific differ-
ences between countries.

Method

Participants

Participants were drawn from the Parenting Across Cultures
study, which included 1,177 children (M = 8.29 years,
SD = 0.66, range = 7-10 years at Time 1; 51% girls), their
mothers (n = 1,156), and their fathers (n = 912). Families
were drawn from Medellin, Colombia (n = 108); Naples
and Rome, Italy (n = 203); Zarqa, Jordan (n = 114); Kisumu,
Kenya (n = 100); Manila, Philippines (n = 120); Trollhittan/
Vinersborg, Sweden (n = 101); Chiang Mai, Thailand
(n = 120); and Durham, North Carolina, United States
(n = 111 European Americans, n = 103 African Americans,
n = 97 Latinos). Participants were recruited through letters
sent from schools. To ensure economic diversity, we included
students from private and public schools and from high- to
low-income families, sampled in proportions representative
of each recruitment area. For example, in Colombia, we re-
cruited participants from six well-defined economic strata in
proportion to the percentage of the population of the recruit-
ment city of Medellin who were in each strata. Thus, the sam-
ples were not nationally representative but were locally repre-
sentative of the cities from which they were recruited.
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Most parents (79%) were married, and nonresidential par-
ents were able to provide data. Nearly all were biological par-
ents, with 3% being grandparents, stepparents, or other adult
caregivers. Child age and gender did not vary across countries.
Data for the present study were drawn from interviews 1, 2, and
4 years after initial recruitment (at Waves 2, 3, and 5 of the
larger study) because these were the times at which data rele-
vant to the current questions were collected. At the follow-
up interviews 4 years after the initial interviews, 83% of the
original sample provided data (M age of children = 12.90
years, SD = 0.81). Participants who provided follow-up data
did not differ from the original sample with respect to child
gender, parents’ marital status, or mothers’ education.

Procedure and measures

Measures were administered in the predominant language of
each country, following forward- and back-translation and
meetings to resolve any item-by-item ambiguities in linguis-
tic or semantic content (Erkut, 2010). Translators were fluent
in English and the target language. In addition to translating
the measures, translators noted items that did not translate
well, were inappropriate for the participants, were culturally
insensitive, or elicited multiple meanings, and suggested im-
provements (Maxwell, 1996; Pefia, 2007). Country coordina-
tors and the translators reviewed the discrepant items and
made appropriate modifications. Measures were administered
in Spanish (Colombia and the United States), Italian (Italy),
Arabic (Jordan), Dholuo (Kenya), Filipino (the Philippines),
Swedish (Sweden), Thai (Thailand), and American English
(the United States and the Philippines).

Interviews lasted 1.5 to 2 hr at each wave and were con-
ducted in participants’ homes, schools, or at other locations
chosen by the participants. Procedures were approved by lo-
cal institutional review boards at universities in each partici-
pating country. Mothers and fathers provided written consent,
and children provided assent. Family members were inter-
viewed separately to ensure privacy. Children were given
small gifts or monetary compensation to thank them for their
participation, and parents were given modest financial com-
pensation for their participation, families were entered into
drawings for prizes, or modest financial contributions were
made to children’s schools.

Table 1 provides the means, standard deviations, and sam-
ple sizes for each variable in each of the eight countries. Table 2
provides the bivariate correlations across the variables used in
the model for all countries combined.

Childhood family adversity. Childhood family adversity was
measured by three scales administered in the second year of
the project, when children were 9 years old, on average. First,
mothers completed the Life Events measure (Dodge, Pettit, &
Bates, 1994), including an item capturing financial difficul-
ties measured by whether the family experienced “money
problems that made it hard to pay for basic living expenses”
in the past year.
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Second, both parents completed a scale from UNICEF’s
(2006) Multiple Indicator Cluster Survey that captured
whether the child experienced six types of corporal punish-
ment in the last month: spanked/hit with bare hand, hit on
the bottom, slapped/hit on the hand, slapped/hit on the face,
shaken, or beaten. The items were adapted by UNICEF
from the Parent-Child Conflict Tactics Scale (Straus, Hamby,
Finkelhor, Moore, & Runyan, 1998) and have been used in
many countries (e.g., Lansford & Deater-Deckard, 2012). A
Corporal Punishment Scale was created by averaging across
the six indicators for whether either parent reported each
type of corporal punishment (o = 0.73).

Third, children completed the Parental Acceptance-Rejec-
tion/Control Questionnaire—Short Form (Rohner, 2005) as a
measure of perceived parental rejection. The rejection scale
included four items about children’s perceptions of their
mothers’ rejection and four items about children’s percep-
tions of their fathers’ rejection (e.g., my mother/father sees
me as a big nuisance and my mother/father makes me feel un-
loved if I misbehave), which children rated on a 4-point scale
(1 = never or almost never, 2 = once a month, 3 = once a
week, or 4 = every day). Based on feedback from pretesting,
we modified the original response scale (almost never true,
rarely true, sometimes true, or almost always true) by quan-
tifying it to reduce the possibility of ambiguous interpreta-
tions across cultures. The measure has demonstrated good
psychometric properties in the present samples (Putnick
etal., 2015) as well as in a large body of international research
(e.g., Khaleque & Rohner, 2012). Items were averaged to cre-
ate the parental rejection scale (o = 0.73).

Psychological mediators. Psychological mediators included
four measures from the third year of the project, when chil-
dren were 10 years old, on average. Two of the measures
were derived from a set of computerized tasks completed
by children. First, reward sensitivity was assessed using the
Modified Iowa Gambling Task (Bechara, Damasio, Damasio,
& Anderson, 1994; Cauffman et al., 2010). Children were
presented on the computer screen with four different decks
of cards and were asked to attempt to earn pretend money
by playing or passing cards from each deck. Two of the decks
yielded relatively small gains, but those gains exceeded the
losses in the long-run (“good” decks), and two of the decks
yielded large gains, but over time the losses exceeded the
gains (“bad” decks). Within each set of decks, one deck
had frequent but relatively low losses and the other had infre-
quent high losses, thus creating a level of uncertainty within
both the good and bad decks. In each of six rounds with 20
trials each, children earned (or lost) points by choosing cards
from the four decks, but they could also choose not to pick
from any or all decks. The standard task (Bechara et al.,
1994) was modified in two ways. First, participants decide
to play or pass a card from a preselected deck rather than de-
ciding to draw from any of the four decks (see Cauffman
et al., 2010, for details). This modification is shown to be
more sensitive to individual differences in performance be-
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Table 1. Descriptive statistics by country

Financial Corporal Parental Reward Impulse Hostile Aggressive Externalizing
Male Difficulties Punishment Rejection Sensitivity Control Attributions Responses Behavior
Colombia 44% 41% 0.229 1.186 6.595 5143.402 0.381 0.066 0.36
(0.25) (0.352) (19.498) (2196.700) (0.247) (0.146) (0.42)
n=108 n =101 n =101 n =101 n=92 n=92 n =100 n =100 n=85
Italy 51% 39% 0.214 1.138 7.709 3889.278 0.458 0.139 0.339
(0.226) (0.284) (19.872) (2217.366) 0.214) (0.191) (0.364)
n=213 n =200 n =200 n =200 n=182 n=182 n =194 n =194 n =194
Jordan 53% 31% 0.246 1.595 —2.252 4523.951 0.545 0.187 0.451
(0.253) (0.506) (22.878) (3728.051) (0.249) (0.253) (0.599)
n=114 n=112 n=114 n=114 n=42 n=41 n=111 n=112 n =104
Kenya 40% 68% 0.571 1.328 6.495 5282.613 0.375 0.279 0.222
(0.344) (0.331) (30.84) (2056.432) (0.321) (0.293) (0.279)
n=100 n=95 n=95 n =95 n=283 n =82 n =95 n =95 n=90
Philippines 51% 42% 0.221 1.361 5.427 3887.733 0.288 0.047 0.191
(0.239) (0.516) (20.1) (2332.789) (0.223) (0.154) (0.238)
n=120 n =105 n =107 n =106 n =83 n =83 n =103 n =103 n=091
Sweden 52% 9% 0.025 1.071 15.488 5746.885 0.315 0.026 0.08
(0.08) (0.154) (20.357) (4671.102) (0.232) (0.079) (0.11)
n=106 n=99 n=99 n=99 n=99 n =96 n =98 n =98 n =283
Thailand 51% 32% 0.162 1.283 4213 3137.821 0.388 0.091 0.173
(0.182) (0.365) (19.18) (1499.009) (0.223) (0.181) (0.325)
n=120 n=112 n=116 n=116 n=119 n=115 n =100 n =100 n =100
United States 51% 36% 0.126 1.14 9.106 4647.986 0.43 0.06 0.134
(0.194) (0.307) (21.689) (2701.564) (0.231) (0.165) 0.21)
n=7311 n =275 n=278 n=278 n =227 n=221 n=272 n=272 n = 255

Note: The values are mean (standard deviation) and sample size.
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Table 2. Correlations (p values and sample size)

Financial Corporal Parental Reward Impulse Hostile Aggressive
Male Difficulties Punishment Rejection Sensitivity Control Attributions Responses
Male —
Financial —.034 —
difficulties (.264)
n=1099
Corporal .07 173 —
punishment (.02) (<.0D)
n=1110 n = 1098
Parental .063 A11 178 —
rejection (.037) ) (<.01)
n=1109 n = 1097 n= 1108
Reward .044 —.011 —-.019 —.089 —
sensitivity (.177) (.753) (.565) (.007)
n =927 n =897 n =904 n =903
Impulse .035 —.019 .086 .05 .039 —
control (.288) (.565) on (.134) (:24)
n=912 n = 884 n = 890 n = 889 n=0912
Hostile .047 .044 .082 .093 —.018 —.074 —
attributions (.122) (.16) (.008) (.003) (.586) (.028)
n=1073 n = 1042 n = 1051 n = 1050 n = 894 n=_880
Aggressive .066 17 215 .16 .018 -.03 411 —
responses (.029) (<.01) (<.01) (<.01) (.583) (.372) (<.01)
n=1074 n = 1042 n = 1052 n=1051 n = 894 n =880 n = 1073
Externalizing .082 .079 178 21 .025 .07 151 244
behavior (.009) (.014) (<.01) (<.01) (477) (.044) (<.01) (<.01)
n=1002 n = 965 n =975 n =974 n = 837 n=824 n =961 n =962
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cause it separates the independent effects of gains and losses
on subsequent card selection (Peters & Slovic, 2000). Sec-
ond, participants receive information on net gain or loss asso-
ciated with each card rather than information on gain and loss
separately. This modification was made to ensure that partic-
ipants did not unequally weigh rewards and losses within a
given trial.

During the task, one of four decks is highlighted, and par-
ticipants are given 4 s to play or pass the card. A running total
of the participant’s “earnings” appears on each screen. If the
participant passes, the image of the card displays the message
“Pass,” and the total amount of money earned does not change.
If the participant plays, a monetary outcome is displayed on the
card, and the total amount of money earned is updated. Indi-
viduals who play from advantageous decks more than disad-
vantageous decks earlier in the task are thought to be more re-
ward sensitive. This index is calculated in two parts: first, by
computing the proportion of plays from advantageous decks
relative to the total number of advantageous cards presented
during the task; second, by turning this proportion into a per-
centage and taking the difference between plays from advanta-
geous decks in the last and first blocks: (% Play Block 6) — (%
Play Block 1). Reward sensitivity is captured by the change in
percentage of plays from “good” decks from the first to the last
round. Higher values indicate greater sensitivity to rewards
(see Icenogle et al., 2017, for additional information about
the task in the present sample).

Second, children completed a computerized version of the
Tower of London task (Shallice, 1982) to measure impulse
control (Steinberg et al., 2008). Children were presented
with pictures of two sets of three colored balls distributed
across three rods, one of which can hold three balls, one
two balls, and the last, one ball. The first picture shows the
starting position of the three balls, and the second picture
shows the goal position. The child is instructed to move the
balls from the starting position to match the goal position in
as few moves as possible, using the computer cursor to
“drag” and “drop” each ball. Five sets of four problems
each are presented, beginning with four that can be solved
in as few as three moves, and progressing to sets that can be
solved in as few as four, five, six, and seven moves. Thus,
the required patterns ranged in difficulty from easy to hard.
Impulse control was measured by the time children waited be-
fore making their first move on the difficult patterns that re-
quired five, six, or seven moves to solve. Time to first move
was measured as the amount of time that elapses (in millise-
conds) between the presentation of each problem and the
child’s first move, with longer latencies to first move indicat-
ing greater impulse control (in this case, the ability to inhibit
acting before a plan is fully formed; see Duell et al., 2016,
for additional information about the task in this sample).

Third, children’s hostile attributions were assessed using
the Children’s Stories measure (Dodge et al., 2015). Children
were presented with 10 brief vignettes describing ambiguous
social situations (e.g., Imagine that you are walking to school
and you’re wearing new shoes. You really like your new
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shoes, and this is the first day you have worn them. Suddenly,
you are bumped from behind by a boy. You stumble and fall
into a mud puddle and your new shoes get muddy). Children
were asked why they thought each provocateur behaved as he
or she did (on purpose coded 1 or by accident coded 0). A
scale capturing a child’s hostile attributions in ambiguous so-
cial situations was created by averaging across these 10 indi-
cators (o = 0.70).

Fourth, social information processing (SIP) related to ag-
gressive response also was assessed from children’s re-
sponses to the Children’s Stories measure (see Dodge et al.,
2015, for additional information about the measure in the pres-
ent sample). After indicating whether they believed the pro-
vocateur caused the negative event on purpose or by accident,
the children were asked to choose how they would respond to
the situation by picking from three possible responses (e.g.,
with respect to the example vignette above, the aggressive re-
sponse was to push the boy in the mud, the competent re-
sponse was to clean up the shoes, and the avoidant response
was to walk away from the boy). A scale capturing SIP ag-
gressive response was created by calculating the proportion
of vignettes for which the child chose the aggressive response
(o = 0.85).

Externalizing behavior. In the fifth year of the project, when
children were 12 years old, on average, children completed
the Behavior Frequency Scale, which consists of items de-
rived from Farrell, Danish, and Howard (1992), Crick and
Bigbee (1998), and Orpinas and Frankowski (2001). Chil-
dren were asked how often in the last 30 days they engaged
in a series of aggressive and delinquent behaviors, using a
scale ranging from O (never) to 5 (20 or more times). Aver-
aging across different sets of items yields three subscales: the
delinquency scale includes 10 items (e.g., been suspended);
the nonphysical aggression scale contains 6 items (e.g.,
teased someone to make them angry); and the physical ag-
gression scale has 10 items (e.g., shoved and pushed another
kid). A composite measure of externalizing behavior was cre-
ated by averaging across these three scales (o« = 0.87).

Analysis plan

Our a priori model (Figure 1, excluding the dashed double ar-
row) estimates that age 9 childhood family adversity (finan-
cial difficulties, corporal punishment, and parental rejection)
predicts age 10 psychological mediators (reward sensitivity,
impulse control, hostile attributions, and SIP aggressive re-
sponse). In turn, childhood adversity and psychological medi-
ators predict the final outcome, externalizing behavior, at age
12. Child gender is also included as a covariate. All continu-
ous variables were standardized to a grand mean of 0 and an SD
of 1 to yield easily interpretable standardized relations be-
tween predictors and outcomes.

We first estimate the a priori model using the entire sample
without regard to country using Mplus Version 7.2 (Muthén &
Muthén, 2015). Full information maximum likelihood is used
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to account for data missing at random (data for 117 of the orig-
inal respondents are missing). Good model fit is defined by a
nonsignificant x2 test, a comparative fit index (CFI) and a
Tucker-Lewis index (TLI) of >0.95, a root mean square error
of approximation (RMSEA) of <0.06, and a standardized
root mean square residual (SRMR) of <0.08 (Hu & Bentler,
1999). If good model fit is not achieved, modification indices
are consulted to determine theoretically plausible paths that
can be added to the model to improve fit. The a priori model
(or modified model) is then estimated as a multiple group
model with intercepts, residual variances, and structural paths
freely estimated across the eight countries. This unconstrained
model is then compared to a model in which the structural
paths are constrained to be equal across countries using a x>
test. If the test reveals a significant difference in fit, the mod-
ification indices are consulted. The theoretically plausible path
with the largest index is freed. This iterative process continues
until the x? test comparing the unconstrained and constrained
model is nonsignificant, indicating that the more parsimo-
nious fixed model fits the data sufficiently well. The indirect
effects of childhood adversity on externalizing behavior and
the corresponding bootstrapped 95% confidence intervals
(CIs) are calculated for the final model.

Results

Our initial a priori model estimated using the full sample with-
out distinguishing between countries did not fit the data well,
x? (6) =189.187, p = .000, RMSEA = 0.169, 90% CI [0.148,
0.190], CFI = 0.531, TLI = —1.345, and SRMR = 0.055. The
modification indices suggested that model fit would improve
if the residual covariance between hostile attributions and
SIP aggressive response is freely estimated rather than fixed
to 0 (as depicted in Figure 1 by the dashed double arrow). The
fit of this revised model was good, Xz (5) = 8.470, p = .1321,
RMSEA = 0.025, 90% CI [0.000, 0.054], CFI = 0.991,
TLI = 0.947, and SRMR = 0.015.

This revised model was then estimated as a multiple group
model with intercepts, residual variances, structural paths, and
residual covariance freely estimated across the eight countries.
Again, model fit was good, x> (40) = 43.086, p = .3407,
RMSEA = 0.024, 90% CI [0.000, 0.066], CFI = 0.991,
TLI = 0.949, and SRMR = 0.030. This unconstrained model
was then compared to a model in which the structural paths
were held fixed across countries. The intercepts, the residual
variances, and the residual covariance between hostile attri-
butions and SIP aggressive response were freely estimated
for each country. A x? test comparing the two models re-
vealed that the unconstrained model was preferred, x* (168)
= 238.403, p = .000. Modification indices were examined.
A nonsignificant x? test was achieved after freeing three paths
for the Jordan sample: the relations between male and both
externalizing problems and hostile attributions as well as
the relation between impulse control and externalizing prob-
lems, x2 (165) = 193.069, p = .067. The fit statistics for the
final model were as follows: x> (205) = 236.155, p = .0669,
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RMSEA = 0.034, 90% CI [0.000, 0.052], CFI = 0.914, TLI
= 0.899, and SRMR = 0.074.

Table 3 provides the standardized results for the final
model, including the bootstrapped confidence intervals and
the indirect effects of childhood family adversity on external-
izing behavior through reward sensitivity, impulse control,
hostile attributions, and SIP aggressive response. The rela-
tions are fixed across all countries except Jordan. The results
for Jordan are also displayed to depict the three relations that
were freed. Across all eight countries, there is evidence that
age 9 childhood family adversity is significantly related to
the age 10 psychological mediators. Greater corporal punish-
ment at age 9 is associated with greater impulse control as
well as greater hostile attributions. A 1 SD increase in cor-
poral punishment (above the grand mean) is associated with
a 0.079 SD increase in impulse control, 95% CI [0.021,
0.159], and a 0.101 SD increase in hostile attributions,
95% CI [0.035, 0.173]. Experiencing financial difficulties
in childhood is associated with a 0.173 SD increase in SIP ag-
gressive responses, 95% CI [0.066, 0.310]. In addition, a 1
SD increase in parental rejection is associated with a 0.087
SD increase in SIP aggressive responses, 95% CI [0.029,
0.169].

There is also some evidence that both childhood family
adversity and psychological mediators are statistically signif-
icantly related to externalizing behavior at age 12. Across all
countries, more SIP aggressive responses at age 10 are asso-
ciated with more externalizing behavior at age 12. A 1 SD in-
crease in aggressive responses is associated with a 0.140 SD
increase in externalizing behavior, 95% CI [0.067, 0.231]. In
addition, across all countries, greater corporal punishment
and parental rejection at age 9 predict more externalizing be-
havior at age 12. A 1 SD increase in corporal punishment is
associated with a 0.071 SD increase in externalizing behavior,
95% CI[0.013,0.129]. In addition a 1 SD increase in parental
rejection at age 9 is associated with a 0.140 SD increase in ex-
ternalizing behavior at age 12, 95% CI [0.064, 0.223].

We tested the significance of the indirect paths between
childhood family adversity and externalizing behaviors.
The indirect path between financial difficulty and externaliz-
ing behaviors through SIP aggressive responses is statistically
significant. Financial difficulties are associated with a 0.024
SD indirect increase in externalizing behaviors, 95% CI
[0.010, 0.060]. Similarly, the indirect path between parental
rejection and externalizing behaviors through SIP aggressive
responses is statistically significant. A 1 SD increase in paren-
tal rejection is associated with a 0.012 SD indirect increase in
externalizing behaviors, 95% CI [0.004, 0.032].

Discussion

In examining how childhood family adversity is related to
subsequent externalizing behaviors in eight countries, we
found overall support for our two main hypotheses; namely,
childhood family adversity had direct effects on externalizing
behaviors 3 years later, and childhood family adversity had
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Table 3. Standardized results for the final model

J. E. Lansford et al.

All Countries Except Jordan Jordan
Std. Est. 95% CI Std. Est. 95% CI
Predictors of age 12 externalizing
Reward sensitivity age 10 0.021 [—0.014, 0.068] 0.021 [—0.014, 0.068]
Impulse control age 10 0.030 [—0.024, 0.069] 0.554 [—0.731, 0.902]
Hostile attributions age 10 0.035 [—0.012,0.084] 0.035 [—0.012, 0.084]
Aggressive response age 10 0.140 [0.067, 0.231] 0.140 [0.067, 0.231]
Financial difficulties age 9 —0.021 [—0.114,0.094] —0.021 [—0.114, 0.094]
Corporal punishment age 9 0.071 [0.013, 0.129] 0.071 [0.013, 0.129]
Parental rejection age 9 0.140 [0.064, 0.223] 0.140 [0.064, 0.223]
Male —0.018 [—0.107,0.057] 1.207 [0.679, 1.792]
Predictors of age 10 reward sensitivity
Financial difficulties age 9 0.006 [—0.131,0.142] 0.006 [—0.131, 0.142]
Corporal punishment age 9 0.015 [—0.058, 0.098] 0.015 [—0.058, 0.098]
Parental rejection age 9 —0.065 [—0.135,0.000] —0.065 [—0.135, 0.000]
Male 0.093 [—0.037,0.224] 0.093 [—0.037, 0.224]
Predictors of age 10 impulse control
Financial difficulties age 9 —0.043 [—0.149, 0.075] —0.043 [—0.149, 0.075]
Corporal punishment age 9 0.079 [0.021, 0.159] 0.079 [0.021, 0.159]
Parental rejection age 9 0.037 [—0.012,0.101] 0.037 [—0.012, 0.101]
Male 0.050 [—0.049, 0.150] 0.050 [—0.049, 0.150]
Predictors of age 10 hostile attributions
Financial difficulties age 9 0.049 [—0.073,0.178] 0.049 [—0.073, 0.178]
Corporal punishment age 9 0.101 [0.035, 0.173] 0.101 [0.035, 0.173]
Parental rejection age 9 0.059 [—0.005,0.127] 0.059 [—0.005, 0.127]
Male 0.109 [—0.012,0.230] -0.599 [—0.920, —0.272]
Predictors of age 10 aggressive response
Financial difficulties age 9 0.173 [0.066, 0.310] 0.173 [0.066, 0.310]
Corporal punishment age 9 0.048 [—0.010,0.112] 0.048 [—0.010, 0.112]
Parental rejection age 9 0.087 [0.029, 0.169] 0.087 [0.029, 0.169]
Male 0.081 [—0.005,0.177] 0.081 [—0.005, 0.177]
Indirect effect of financial difficulty through
Reward sensitivity 0.000 [—0.003, 0.006]
Impulse control —0.001 [—0.010, 0.001] —0.024 [—0.134, 0.033]
Hostile attributions 0.002 [—0.001, 0.012]
Aggressive response 0.024 [0.010, 0.060]
Indirect effect of corporal punishment through
Reward sensitivity 0.000 [—0.001, 0.005]
Impulse control 0.002 [0.000, 0.009] 0.044 [—0.021, —0.017]
Hostile attributions 0.003 [0.000, 0.012]
Aggressive response 0.007 [0.000, 0.019]
Indirect effect of parental rejection through
Reward sensitivity —0.001 [—0.007,0.001]
Impulse control 0.001 [0.000, 0.006] 0.021 [—0.017, 0.083]
Hostile attributions 0.002 [0.000, 0.009]
Aggressive response 0.012 [0.004, 0.032]

Note: The relations are fixed across all countries except Jordan. The results for Jordan are also displayed to depict the three relations that were freed. Bold

values were statistically significant.

indirect effects on externalizing behavior through psycholog-
ical mediators. We found support for consistency in these re-
lations across seven of the eight countries, and support for
consistency in the relations in all except three paths in the
eighth country. The specific childhood family adversity and
psychological factors that demonstrated direct and indirect ef-
fects on subsequent externalizing varied somewhat, but to-
gether, the findings suggest ways in which family-level ad-
versity poses risk for children’s subsequent development of

problems at psychological and behavioral levels, situated
within diverse cultural contexts.

All three indicators of childhood family adversity were re-
lated to at least one psychological mediator and directly, indi-
rectly, or both to subsequent externalizing behavior. Thus, the
findings were consistent with previous research, demonstrating
that financial difficulties (Conger et al., 2010), corporal pun-
ishment (Gershoff & Grogan-Kaylor, 2016), and parental re-
jection (Khaleque & Rohner, 2012) put children at risk for
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the development of externalizing behavior problems. More
novel to this study is the finding that these relations were for
the most part consistent across eight countries that differ
widely in country-level economic circumstances, normative-
ness and laws regarding corporal punishment, and ways in
which parents may demonstrate acceptance versus rejection.
To illustrate, although 68% of parents in Kenya compared to
only 9% of parents in Sweden reported having financial diffi-
culties that made it difficult to pay for basic living expenses
when their children were 9 years old, children at age 12 in
both countries were more likely to demonstrate externalizing
problems if their parents had previously reported financial dif-
ficulties. Despite their economic differences, Kenya and Swe-
den were alike in being the only two countries of the eight in-
cluded in this study that have outlawed all forms of corporal
punishment (for a history of corporal punishment bans, see
http:/www.endcorporalpunishment.org/). In all eight coun-
tries, experiencing corporal punishment at age 9 was related
to more externalizing problems at age 12. Finally, although pa-
rental rejection might be demonstrated through different be-
haviors in different countries (e.g., Bornstein, 2012), chil-
dren’s perceptions of being rejected by their parents at age 9
were related to more externalizing behavior at age 12 in all
eight countries.

Although 3 of the 24 paths were freed for the Jordan sam-
ple rather than constrained across all countries, the overall
pattern of findings reflected more similarities than differences
across countries in the hypothesized relations. For one of the
paths that was freed for the sample from Jordan (impulse con-
trol to externalizing behavior), the magnitude of the path was
larger in Jordan than the other sites but in the same direction
and not significant in any countries. For the other two paths
(male to externalizing behavior and male to hostile attribu-
tions), the paths were significant in Jordan but not the other
countries. Future research addressing the role of child gender
in the development of externalizing problems in diverse
countries would seem warranted.

Reward sensitivity was the only tested mediator that was nei-
ther predicted by childhood family adversity nor predictive of
subsequent externalizing behaviors. We assessed reward sensi-
tivity at age 10, which is at the early phase or prior to puberty for
most children, so the majority of children in our sample most
likely had not yet experienced the brain changes during adoles-
cence that are associated with greater sensitivity to rewards
(Shulman et al., 2016). In addition, it is possible that our mea-
sure of externalizing behaviors did not capture the kinds of
risky behaviors that appeal to individuals high in reward sensi-
tivity (e.g., reckless behavior in the presence of peers; Stein-
berg, 2008). Nevertheless, reward sensitivity is an important
component of dual systems models of adolescent risk taking
and is worthy of future international empirical research.

The psychological mediator that was most consistently
related to both childhood family adversity predictors and
externalizing behavior outcomes was social information
processing related to aggressive responses. Both financial
difficulties and parental rejection at age 9 predicted more
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proclivity to aggressive responses in hypothetical provocative
situations at age 10, and these aggressive response proclivities
at age 10 in turn predicted more externalizing behaviors at
age 12. In social information processing theory, generating
aggressive responses is a relatively late stage in processing
social information (following encoding of information from
social stimuli and making attributions about others’ intent;
Crick & Dodge, 1994). It may be more difficult for indi-
viduals to overcome biases in this relatively late stage of pro-
cessing social information because if individuals are more
likely to generate or choose aggressive responses to social
provocation, the only intervening step between the generation
of aggressive responses and the enactment of them would be
unfavorably evaluating the aggressive responses (Lansford
et al., 2006). Perhaps it is the relative temporal proximity of
social information processing regarding aggressive responses
and the enactment of aggression that accounted for its strong
mediating role in our analyses.

Establishing that the hypothesized relations held with few
exceptions in the eight participating countries contributes to
confidence in the robustness and replicability of the findings.
Within-study robustness checks have been described as an
important way to check rigor and generalizability of findings
(Duncan, Engel, Claessens, & Dowsett, 2014). Establishing
the cross-cultural generalizability of psychological processes
has been noted as a particularly important endeavor to avoid
assuming that psychological processes at work in one locale
are universally generalizable (Norenzayan & Heine, 2005).
Thus, major strengths and innovations of the present study
were the inclusion of data from mothers, fathers, and children
in eight countries and testing whether the conceptual model
holds across the eight countries.

At least three limitations should be noted, however. First,
childhood family adversity involves many risk factors other
than the three considered in this study, and risk factors in
peer groups, neighborhoods, and school settings also contrib-
ute to the development of externalizing behavior. Likewise,
reward sensitivity, impulse control, hostile attributions, and
social information processing related to aggressive respond-
ing represent just a subset of potential mediators of links
between childhood family adversity and subsequent external-
izing behavior. Thus, future international research would ben-
efit from exploring other risk factors as predictors of external-
izing behaviors. Second, the samples were not nationally
representative, so care should be taken not to draw conclu-
sions about entire countries on the basis of our findings.
Nevertheless, the locally representative samples from eight
countries had the advantage of providing a more diverse
sample than is typical in most psychological and behavioral
research (see Henrich, Heine, & Norenzayan, 2010). Third,
comparing the conceptual model across countries has the
advantage of being able to test for similarities and differences
in the specific hypothesized paths, but it does not take into
account family adversities, ways of thinking, or forms of
problem behaviors that may be unique to particular countries,
which would be better suited to ethnographic or within-country
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quantitative study. For example, during the course of our study,
children in Kenya were exposed to varying degrees to political
violence after a contested election (Skinner, Oburu, Lansford,
& Bacchini, 2014), and some children in the Philippines were
exposed to the aftermath of a typhoon that caused a great deal
of damage to property as well as loss of life (UNESCO, 2016).
The whole constellation of country-specific variation is taken
into account in our analyses by the use of the multigroup mod-
els, but examining children’s development within individual
countries as well as comparing across countries is an important
direction for future research.

Taking a multilevel approach to understanding the devel-
opment of children’s externalizing behaviors elucidates sev-
eral potential entry points for interventions and policies to mit-
igate risk factors or enhance protective factors. For example,
at the family level, conditional cash transfers (in which fam-
ilies are given income supplements provided they meet some
requirements such as keeping their children in school or par-
ticipating in parent education programs) have shown promise
not only in bringing families out of poverty but also in reduc-
ing children’s externalizing problems (Ozer, Fernald, Man-
ley, & Gertler, 2009). To illustrate, in an evaluation of a
large-scale conditional cash transfer in Mexico, children
whose families had received the cash transfer for 3.5 to 5
years experienced 10% fewer aggressive and oppositional be-
havior problems compared to a carefully matched group of
comparison children who had not yet received the cash trans-
fer, even though the cash transfer program did not explicitly
target children’s externalizing behaviors (Ozer et al., 2009).
At the psychological level, several school-based interven-
tions have been developed to deliver a curriculum focusing
on skills such as impulse control and social problem solving.
In rigorous evaluations, programs such as Second Step (Espe-
lage, Low, Polanin, & Brown, 2013) and PATHS (Greenberg,
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