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Abstract

This preregistered study examined whether child temperament and executive func-

tions moderated the longitudinal association between early life stress (ELS) and 

behavior problems. In a Dutch population- based cohort (n  =  2803), parents re-

ported on multiple stressors (age 0– 6 years), child temperament (age 5), and ex-

ecutive functions (age 4), and teachers rated child internalizing and externalizing 

problems (age 7). Results showed that greater ELS was related to higher levels 

of internalizing and externalizing problems, with betas reflecting small effects. 

Lower surgency buffered the positive association of ELS with externalizing prob-

lems, while better shifting capacities weakened the positive association between 

ELS and internalizing problems. Other child characteristics did not act as modera-

tors. Findings underscore the importance of examining multiple protective factors 

simultaneously.
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It is increasingly clear that early life stress (ELS) can neg-
atively impact the functioning of children later in life. 
For instance, children exposed to negative life events or 
parental psychopathology are at increased risk for sub-
sequent emotional and behavioral difficulties (Bellis 
et al., 2019; Goodman et al., 2011). Such early risk factors 
have traditionally been studied in isolation. However, 
it is known that stressors tend to co- occur (Appleyard 
et al., 2005; Evans et al., 2013). For example, psychopa-
thology of mothers often occurs together with stressful 
life events (e.g., divorce, death in family), but also with 
socio- economic strains. The extent to which child out-
comes are negatively influenced seems to be a function 
of the number of risk factors present rather than the 
type of stressor (e.g., Mistry et al., 2010; Sameroff & 
Rosenblum, 2006). Moreover, cumulative risk factors 
are consistently found to explain more variance in chil-
dren's outcomes than single factors (e.g., Atzaba- Poria 
et al., 2004; Flouri & Kallis, 2007). In order to obtain a 
more complete understanding of the link between ELS 
and child outcomes, this study employed a broad, latent 
stress construct to capture the natural covariation of risk 
factors.

Fortunately, not every child exposed to ELS will 
develop poorly. In line with the differential reactivity 
model (Wachs, 1992), some children may be less suscep-
tible to ELS than other children. Those children show 
resilience after stress exposure, demonstrating a rela-
tively positive adaptation despite challenges and adver-
sities (Luthar, 2006). Adaptation is considered positive 
if functioning in a domain (e.g., mental health) is better 
than expected given the level of adversity experienced. 
Several researchers agree that resilience is neither a fixed 
quality nor a unidimensional construct (e.g., Luthar, 
2006; Rutter, 1999). Rather, it is a dynamic process with 
two distinct dimensions: risk and positive adaptation. 
From this perspective, resilience is never directly mea-
sured but instead is indirectly inferred from evidence of 
these two dimensions. Studying both risk and protective 
factors is essential for identifying possible targets for 
prevention programs among children at risk. Preventive 
interventions that teach children how to cope with cur-
rent and future stressors may be most successful, as it 
is more (cost- )effective to maximize positive develop-
ment in young children, rather than intervening after 
mental health difficulties become established (Luthar & 
Cicchetti, 2000).

Resilience in the context of cumulative ELS

Research on resilience has identified a variety of protec-
tive child characteristics that may buffer the impact of 
specific contextual stressors (Fritz et al., 2018; Zolkoski 
& Bullock, 2012). Of these characteristics, child tempera-
ment and executive functions are rather stable attributes 
that have each been repeatedly associated with resilience 

to specific adversities, such as poverty (Obradović, 2010) 
and maternal psychopathology (e.g., Davidovich et al., 
2016). However, remarkably fewer studies examined 
protective child characteristics in the context of cumu-
lative ELS (e.g., Agnafors et al., 2017; Flouri & Kallis, 
2007; Sheinkopf et al., 2007). Furthermore, research on 
resilience has generally included single protective fac-
tors, whereas most children have access to multiple as-
sets and resources that may facilitate resilience (Fritz 
et al., 2018; Zolkoski & Bullock, 2012). It is essential to 
investigate multiple potential protective factors simul-
taneously to better match the reality of most children's 
lives. Additionally, to identify possible pathways to 
positive adaptation, a longitudinal, prospective design is 
warranted (Luthar, 2006). Unfortunately, relatively few 
studies have used a longitudinal approach to examine re-
silience to cumulative ELS in multiple life domains (e.g., 
Boyes et al., 2016; Fisher et al., 2013; Miller- Lewis et al., 
2013; Northerner et al., 2016). In the current longitudinal 
study, we aimed to understand how children's character-
istics, particularly temperament and executive functions, 
operate with cumulative ELS to predict behavior prob-
lems over time.

Temperament may be an important individual char-
acteristic that determines how a child responds to the 
experience of ELS. Temperament has been defined as 
relatively stable, biologically based individual differ-
ences in emotional, motor, and attentional reactivity 
and self- regulation (Rothbart & Bates, 2006). It has 
been suggested that temperament may alter the conse-
quences of stress by moderating emotional states and 
ways of coping (Zimmer- Gembeck & Skinner, 2016). 
Three broad temperament dimensions in childhood have 
repeatedly been identified in research: negative affect, 
surgency, and effortful control, mapping onto the Big 
Five personality traits of neuroticism, extraversion, and 
conscientiousness, respectively (Caspi et al., 2005). First, 
negative affect refers to psychological instability and 
proneness to experience feelings of fear, frustration, and 
sadness (Rothbart & Bates, 2006). Children high in neg-
ative affect may respond to environmental stressors with 
heightened arousal, appraisals of threat, and maladap-
tive coping. In contrast, low negative affect may buffer 
the effects of ELS. Second, effortful control is usually 
described as the ability to inhibit a dominant response 
to perform a subdominant response, enabling individu-
als to regulate their attention, emotions, and behaviors 
(Rothbart & Bates, 2006). Children high in effortful con-
trol may be better able to manage negative emotions and 
behaviors in response to stress (Eisenberg et al., 2004). 
Third, surgency reflects a predisposition to be actively 
involved with the environment, to approach novelty, to 
enjoy intense activities, and to be sociable and impulsive 
(Putnam et al., 2001). High surgency has been related to 
lower levels of internalizing problems and higher levels 
of externalizing problems among children (e.g., De Pauw 
& Mervielde, 2010). On the one hand, higher surgency 
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may decrease the risk for internalizing problems as se-
quela of ELS, for instance by enhancing active coping 
with stressors and approaching novel situations. On the 
other hand, higher surgency may increase the risk for 
externalizing problems in the context of stressors, for 
example, by being more impulsive and prone to acting 
out when faced with stress (Rothbart & Bates, 2006). 
Empirical findings indicate that children with lower neg-
ative affect and higher effortful control are less adversely 
affected by contextual stressors, showing better behav-
ioral functioning than other children (Lengua & Wachs, 
2012). However, the role of surgency is less studied and 
still unclear. Some studies found that low surgency mod-
erated (i.e., exacerbated) the association between nega-
tive parenting and child internalizing and externalizing 
behavior problems, whereas other studies did not sup-
port any moderating effect (Slagt et al., 2016). Perhaps, 
the interactive effect of temperament traits and ELS on 
behavior problems depends on the developmental pe-
riod, although it remains unknown what traits are the 
best markers for resilience across different ages (Luthar 
& Cicchetti, 2000).

Only a few studies have examined the interaction 
between cumulative ELS with negative affect, effortful 
control, and surgency. In a high- risk sample of predom-
inantly African American preschoolers, negative affect 
exacerbated the link between cumulative ELS and inter-
nalizing problems (Northerner et al., 2016). Similarly, 
negative affect strengthened the relation between cumu-
lative ELS and social competence in a high- risk sample 
of ethnically diverse preschool boys (Chang et al., 2012). 
However, in a low- risk community sample of school- age 
children from ethnically diverse backgrounds, effortful 
control but not negative affect mitigated the effects of 
cumulative ELS on the occurrence (Lengua, 2002) and 
development (Lengua et al., 2008) of internalizing and 
externalizing problems. Of these studies, the only one 
that examined the role of surgency did not support any 
interaction between cumulative ELS and surgency when 
predicting internalizing and externalizing problems 
(Northerner et al., 2016). Yet, stressors related to poverty 
and the ethnic minority background of the sample may 
have played a more prominent role in the emergence of 
behavior problems as compared to children's surgency. 
These inconclusive findings suggest that the role of tem-
perament in the context of stress may depend on sample 
characteristics such as the age, socioeconomic context, 
and ethnic background of children. Hence, it is import-
ant for studies examining the interplay between accu-
mulated ELS and temperament traits to consider the 
potential role of children's age and ethnic background.

Executive functions have also been found to promote 
resilience across multiple domains in children exposed to 
contextual stress (Masten, 2007). Executive functions are 
cognitive functions involved in control of behavior, emo-
tion, and cognition, including mental flexibility, working 
memory, planning, goal- directed problem solving, and 

inhibitory control (Obradović, 2016). These cognitive in-
formation processing skills may be particularly adaptive 
in stressful environments, as children with higher levels 
of executive functioning are better able to regulate their 
emotions when facing challenges. As such, they are less 
likely to become aroused under stress and thus more 
likely to adapt effectively to stressful circumstances 
(Obradović, 2016; Taylor & Ruiz, 2019). Previous findings 
supported the idea that better executive functions in gen-
eral (e.g., Horn et al., 2018; Masten et al., 2012), or higher 
levels of specific executive functions, such as inhibitory 
control, mental flexibility/shifting (e.g., Davidovich 
et al., 2016; Taylor & Ruiz, 2019), and emotional control 
(e.g., Lafavor, 2018; Miller- Lewis et al., 2013), are related 
to resilience. However, since previous studies focused ei-
ther on executive functions in general or on one or two 
single executive functions, it is still unclear which spe-
cific aspects of executive functioning are important for 
coping adaptively and hence which should be targets for 
intervention efforts. In most of the aforementioned stud-
ies, children's executive functions were assessed by neu-
ropsychological tasks in structured settings. Although 
these performance- based measures are useful to assess 
the processing efficiency of cognitive abilities in highly 
controlled conditions, it is valuable to additionally ex-
plore the role of children's executive functions in daily 
life (e.g., goal pursuit success), as can be assessed by rat-
ing measures (Toplak et al., 2013). For example, Miller- 
Lewis et al. (2013) did examine parent-  and teacher- rated 
emotional control as a potential resource factor in the 
context of cumulative ELS and child behavioral out-
comes. Despite the main effect of emotional control on 
child behavior problems, emotional control did not mod-
erate the link between cumulative ELS and child behav-
ior problems. As suggested by the authors, this finding 
might be explained by low power related to a relatively 
small sample size (n = 474) to conduct moderation anal-
yses. Examining multiple executive functions simultane-
ously in an adequately powered sample may provide a 
more complete picture of the role of executive functions 
in the face of cumulative ELS in young children.

Thus, support exists for the role of child tempera-
ment and executive functions in resilience, although 
findings are not entirely consistent across studies. 
Recent work underscores the importance of con-
trolling for the interrelation between protective fac-
tors, as some protective factors may only be significant 
when being tested in isolation, but not when being 
tested simultaneously with other protective factors 
(Fritz et al., 2018). From a theoretical perspective, it 
is particularly interesting to investigate the unique, 
independent roles of temperament traits and execu-
tive functions in resilience, given the diverse opinions 
regarding the conceptual differences and similarities 
between temperament, specifically the component of 
effortful control, and executive functions (Eisenberg 
& Zhou, 2016). Both effortful control and executive 
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functions involve self- regulation in the face of conflict-
ing demands. Factor analyses showed that attentional 
focusing, inhibitory control, and perceptual sensitivity 
are among the components of effortful control, point-
ing to overlap between this temperament trait and spe-
cific executive functions (Rothbart et al., 2001). Yet, 
effortful control is typically considered part of the 
“hot” system of self- regulation, specialized in quick 
emotional processing and reflexive reactions to emo-
tionally laden stimuli, whereas executive functions are 
mainly involved in the “cool” system, concentrated 
on complex cognitive processing and reflective plan-
ning in response to neutral stimuli. Moreover, working 
memory is considered a core component of executive 
functions, but is usually not viewed as part of effortful 
control or temperament in general (Eisenberg & Zhou, 
2016). Recent research including both temperament 
and executive functions as measured by questionnaires 
indicated these are related but distinct characteristics, 
which only partially overlap and contribute differen-
tially to children's mental health problems (Drechsler 
et al., 2018). Researchers (e.g., Eisenberg & Zhou, 2016) 
now call for integrated studies that encompass both 
temperament and executive functions to reduce confu-
sion and overlap in research. Hence, studies are needed 
that explore the unique contributions of temperament 
traits and executive functions to resilience within one 
study, taking into account their interrelatedness.

The current study

This study examined to what extent child tempera-
ment traits and executive functions buffer the relation 
between cumulative ELS and child behavior problems. 
We focused on ELS exposure and protective factors in 
early childhood, given that this period is marked by a 
high sensitivity to environmental influences (Luthar 
& Cicchetti, 2000) and by the emergence, practice, and 
consolidation of coping, self- regulation, and executive 
function skills (Zimmer- Gembeck & Skinner, 2016). This 
study builds upon previous research by investigating the 
unique contributions of multiple protective factors, in-
cluding parent- reported temperament traits and execu-
tive functions, in combination with multiple risks in a 
large- scale population- based study. We employed a lon-
gitudinal, prospective design from birth to age 7 years 
using reports from mothers, fathers, and teachers to re-
duce possible rater bias, in contrast to previous work in 
which cumulative ELS, protective factors, and outcomes 
were often assessed concurrently (e.g., Lengua, 2002) and 
by a single reporter (e.g., Northerner et al., 2016). Finally, 
this study focused on both internalizing and externaliz-
ing problems as behavioral outcomes, as resilience may 
depend on the domain of outcome studied. Broad and 
multifaceted outcomes, such as internalizing and exter-
nalizing problems, consequently better approximate the 

idea of resilience than do narrower outcomes (Luthar, 
2006).

Our first aim was to examine the longitudinal asso-
ciation between cumulative ELS (0– 6  years) and inter-
nalizing and externalizing problems (7  years) in early 
childhood. We expected higher levels of cumulative ELS 
to be prospectively related to higher levels of child in-
ternalizing and externalizing problems. Our second aim 
was to examine whether parent- reported temperament 
traits (5 years) and executive functions (4 years) acted as 
moderators of the association between cumulative ELS 
and internalizing and externalizing problems. Based on 
existing literature, we hypothesized that the association 
between cumulative ELS and internalizing problems 
was weaker for children with higher levels of surgency 
and effortful control, and lower levels of negative affect. 
Furthermore, we expected the association between cu-
mulative ELS and externalizing problems to be weaker 
for children with lower levels of surgency and negative 
affect, and higher levels of effortful control. Regarding 
executive functions, we expected the association between 
cumulative ELS and internalizing and externalizing 
problems to be weaker for children with better executive 
functions in five domains: inhibition, shifting, emotional 
control, working memory, and planning/organizing. 
Finally, we additionally examined whether child temper-
ament traits and executive functions uniquely moderated 
the association between cumulative ELS and internaliz-
ing and externalizing problems. Given previous findings 
supporting the notion that not one protective factor but 
complex interrelations of protective factors affect the 
link between ELS and mental health problems (Fritz 
et al., 2018), we expected that temperament traits acted 
as moderators when executive functions were controlled 
for, and vice versa, reflecting their unique contributions 
to resilience.

M ETHOD

Our study hypotheses, methods, and analysis plan were 
preregistered on the Open Science Framework; see 
https://osf.io/9xsn8. Any exploratory analyses or devia-
tions from the planned methodology are clearly marked 
as such throughout the manuscript.

Design and study population

This study was embedded in the Generation R Study, 
a population- based cohort from fetal life onwards. The 
design and sample characteristics of the study have 
been described in detail elsewhere (Kooijman et al., 
2016). All pregnant women living in Rotterdam, the 
Netherlands, with a delivery date between April 2002 
and January 2006 were invited to participate (response 
rate: 61%). Written informed consent was obtained from 
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all participants. The Medical Ethics Committee of the 
Erasmus University Medical Centre, Rotterdam, ap-
proved the study.

In total, there were 7295 children whose main caregiv-
ers were enrolled in the postnatal phase of the Generation 
R Study. Information on cumulative ELS was collected 
by postal questionnaires at multiple time points when 
children were between 0 and 9  years old. We included 
all participants with data on at least 50% of items across 
stress domains (see Measures), one of the moderators 
(temperament traits or executive functions), and both 
outcome variables (internalizing and externalizing prob-
lems). Of the 7295 children that participated in the post-
natal phase, 5992 children had available information 
on ELS. Subsequently, 3348 of these children's teacher 
reports were available on internalizing and externaliz-
ing problems at age 7 years (n = 2644, 44.1% lost to fol-
low- up). For 2803 of these children, data were available 
on either temperament traits at age 5 years or executive 
functions at age 4 years (n = 545, 16.3% lost to follow- up). 
These 2803 children comprised the final sample. The 
nonresponse analyses showed that families in the final 
sample (n = 2803) did not differ from families that were 
not included (n = 3189) regarding the education level of 
mothers (χ2(2) = 2.62, p = .269) and fathers (χ2(2) = 0.57, 
p  =  .751), the distribution of child sex (χ2(1)  =  0.18, 
p = .669), and internalizing and externalizing problems 
of children at ages 1.5 and 3 years (t(4128– 4159) = −0.19– 
1.18, ps = .237– .852). However, mothers (t(5983) = −7.83, 
p < .001) and fathers (t(5065) = −3.72, p < .001) of children 
in our study sample were slightly older, families had a 
higher income level (χ2(2)  =  15.97, p  <  .001), and chil-
dren were more often of Dutch ethnicity (χ2(2) = 46.08, 
p  <  .001) and had lower ELS scores (t(5982)  =  8.32, 
p < .001), compared to those not included in the study.

To determine whether we had sufficient power to de-
tect the interaction effects specified by our hypotheses, 
we ran Monte- Carlo simulations in Mplus (Muthén & 
Muthén, 1998– 2017). Based on the main effects of, and 
correlations between, predictors in previous literature, 
we used βs of .20 and .30 in our simulations for the main 
effect of ELS on externalizing problems, while the βs for 
ELS on internalizing problems were set to .10 and .20. 
There was limited literature on the interaction effects 
of ELS with temperament traits or executive functions 
on internalizing and externalizing problems. We, there-
fore, set the size of interaction effects to 25%, 33%, and 
50% of the size of the main effect of ELS, which are the 
realistic relative sizes according to recent studies into 
interaction effects (e.g., Simonsohn, 2015). Results indi-
cated that our final sample (n = 2803) was likely to be 
sufficiently large to detect the interaction effects of ELS 
with temperament on externalizing problems at α = .05. 
Assuming the main effect of ELS on externalizing prob-
lems of β = .20, power was .73, .92, and 1.00 for interac-
tion effects of 25%, 33%, and 50% the size of the main 
effect, respectively. Assuming the main effect of ELS on 

externalizing problems of β =  .30, power was .97, 1.00, 
and 1.00 for interaction effects of 25%, 33%, and 50% 
the size of the main effect, respectively. For internaliz-
ing problems, power was likely a bit lower. Assuming the 
main effect of ELS on internalizing problems of β = .20, 
power was .73, .92, and 1.00 for interaction effects of 25%, 
33%, and 50% the size of the main effect, respectively. 
Assuming the main effect of ELS on internalizing prob-
lems of β = .10, power was .24, .40, and .72 for interaction 
effects of 25%, 33%, and 50% the size of the main effect, 
respectively. Based on these results, any significant in-
teraction effects between ELS and temperament traits/
executive functions on internalizing problems should be 
interpreted with caution.

Characteristics of the study sample are presented in 
Table 1. About 50% of the children were boys. The ma-
jority of the children were of Dutch origin (66.0%). Most 
of the mothers (60.1%) and fathers (60.9%) had college 
or higher education and were married or lived together 
(89.0%).

Measures

Cumulative ELS

To measure cumulative ELS, main caregivers (range 
89.2%– 96.2% mothers, 3.2%– 7.6% fathers, 0.5%– 3.2% 
others) and their partners (91.4% fathers, 7.1% mothers, 
1.5% others) reported on multiple questionnaires admin-
istered during childhood (0– 9  years). Risk factors that 
occurred between 0 and 6  years of age were included, 
given the assessment of our outcome variables at age 7. 
We created an ELS construct based on a prenatal and 
postnatal stress construct developed by Cecil et al. (2014) 
in the Avon Longitudinal Study of Parents and Children 
cohort. The prenatal stress construct has previously 
been implemented with good model fit using Generation 
R data in the Netherlands (Cortes Hidalgo et al., 2018; 
comparative fit index [CFI]  >  .90; Rijlaarsdam et al., 
2016; χ2(2)  =  5.07, p  <  .079; CFI  =  1.00, Tucker– Lewis 
index [TLI] = 1.00, root mean square error of approxi-
mation [RMSEA]  =  .01). In this study, we calculated 
a similar, postnatal latent stress construct, covering 
five conceptually distinct but related stress domains: 
life events (13 items; e.g., death in family, illness, work 
problems), contextual stress (8 items; e.g., financial dif-
ficulties, unemployment), parental stress (10 items; e.g., 
parental psychopathology, parental education level), in-
terpersonal stress (9 items; e.g., family relationship diffi-
culties, household size), and direct victimization (7 items; 
e.g., harsh parenting). See Table S1 for a detailed over-
view of instruments and items.

In line with a cumulative risk approach, items in all 
domains were dichotomized (0 = no risk, 1 = risk) based 
on previous literature or cut- off values (for references, 
see Table S1). After that, a domain score was computed 

 14678624, 2022, 1, D
ow

nloaded from
 https://srcd.onlinelibrary.w

iley.com
/doi/10.1111/cdev.13663 by U

niversiteitsbibliotheek G
ent, W

iley O
nline L

ibrary on [17/03/2025]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense



e6 |   de MAAT eT Al.

by adding the relevant items and dividing this by the 
number of completed items. Thus, higher scores repre-
sent greater stress exposure. We estimated a latent con-
struct of cumulative ELS with the five stress domains as 
indicators in R (Lavaan Package version 0.6- 5; Rosseel, 
2012). The internal structure of the ELS construct was 
examined by performing confirmatory factor anal-
ysis, showing good model fit, χ2(5)  =  26.04, p  <  .001; 
CFI = .97, TLI = .94, RMSEA = .04, standardized root 
mean squared residual (SRMR)  =  .03 (Byrne, 2013). 
See the Supporting Information for descriptives of, and 
inter- correlations between, stress domains (Table S2) 
and the confirmatory factor analysis model (Figure S1).

Child behavior problems

Child internalizing and externalizing problems were 
reported at age 7 by the child's teacher on the well- 
validated Teacher's Report Form (TRF/6– 18; Achenbach 
& Rescorla, 2001). The items assessing internalizing (33 
items, α = .85) and externalizing (32 items, α = .93) be-
haviors were answered on a 3- point scale (0 = not true, 
1 =  somewhat or sometimes true, 2 = very true or often 
true). We computed internalizing and externalizing 
problem scores by calculating the mean of the relevant 
items, with higher scores indicating more problems.

Child temperament

To measure child temperament, main caregivers (89.2% 
mothers, 7.6% fathers, 3.2% other) filled in the Children's 
Behavior Questionnaire- Very Short Form (CBQ- VSF; 
Putnam & Rothbart, 2006) at child age 5. The CBQ- VSF 
consists of 36 items assessing three temperament scales 
(each 12 items): Surgency (α  =  .74), Negative Affect 
(α = .73), and Effortful Control (α = .70). Caregivers rated 
their child's reactions during the past 6 months on a 7- 
point scale (ranging from 1 = extremely untrue of your 
child to 7 = extremely true of your child). A “not appli-
cable” response option could be assigned when the child 
had not been observed in the described situation. Scale 
scores on the three temperament scales were created by 
calculating the mean of relevant item scores.

Child executive functioning problems

Problems in child executive functions were measured 
by main caregiver reports (88.4% mothers, 10.4% fa-
thers, 1.3% other) on the Behavior Rating Inventory of 
Executive Function- Preschool Version (BRIEF- P; Gioia 
et al., 2003) at child age 4. The BRIEF- P consists of 63 
items forming five theoretically and empirically derived 
scales: Inhibit (16 items, α = .88), Shift (10 items, α = .80), 

TA B L E  1  Child and family characteristics of study sample (n = 2803)

Child characteristics M (SD) or %

Sex

Boys 49.9%

Girls 50.1%

Age at outcome, years 6.68 (1.28)

Ethnicity

Dutch 66.0%

Non- Dutch Western 8.4%

Non- Western 25.6%

Family characteristics Mothers Fathers

Age at enrollment, years 31.52 (4.60) 33.95 (5.34)

Education levela 

Primary 2.8% 4.3%

Secondary 37.1% 34.9%

Higher 60.1% 60.9%

Family income/month

<€1200 5.3%

€1200– 2000 12.6%

>€2000 82.0%

Marital status

Married/living together 89.0%

Single/not living together 11.0%

aParental education level was defined by the highest attained education, categorized as primary (elementary; typically from ages 4– 12 years), secondary (13– 
17 years), and higher (college or university; ≥18 years).
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Emotional Control (10 items, α = .84), Working Memory 
(17 items, α = .89), and Plan/Organize (10 items, α = .77). 
Main caregivers indicated the extent to which their child 
had displayed the behavior during the last month on a 
3- point scale (1 = never, 2 = sometimes, 3 = often). Scale 
scores reflect the mean scores on the relevant items, with 
higher scores indicating more problems in executive 
functions.

Covariate

As prior research indicates that ethnicity is related to the 
presentation and prevalence of both early life stressors 
(e.g., Hatch & Dohrenwend, 2007) and child behavior 

problems (e.g., McLaughlin et al., 2007), we considered 
the inclusion of child ethnicity as a covariate in the 
analyses. The ethnicity of the child was categorized ac-
cording to the classification by Statistics Netherlands 
(2018), which distinguishes Dutch, non- Dutch Western, 
and non- Western ethnicity, based on the country of birth 
of children themselves and their parents. Children were 
considered to have a non- Dutch ethnic origin if one of 
their parents was born abroad. If both parents were born 
abroad, the country of birth of the child's mother deter-
mined the ethnic background. Main caregivers reported 
on the country of birth of both parents at child age 5. In 
addition, we considered including child age as a covari-
ate, as the role of protective factors in the link between 
environmental stress and child outcomes may depend 

F I G U R E  1  Conceptual Model 1 depicting the association between cumulative early life stress and child behavior problems
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F I G U R E  2  Conceptual Model 2a depicting moderation by temperament traits
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on child age (e.g., Luthar & Cicchetti, 2000; Slagt et al., 
2016). Despite the results of our nonresponse analyses 
described above, we did not consider parental age and 
family income as covariates, since these were included as 
risk factors in the cumulative ELS score.

Statistical analyses

Preliminary analyses

First, assumptions on multivariate normality and mul-
ticollinearity were checked. Second, we computed de-
scriptive statistics and correlations among the study 
variables. Third, we tested for measurement invariance 
in R (Lavaan Package version 0.6- 5; Rosseel, 2012), to ex-
amine whether the meaning of the latent ELS construct 
was similar across boys and girls. Using multigroup 
models, equality constraints of the loadings, intercepts, 
and variances of the latent score were progressively im-
plemented. To decide whether a more restricted model fit 
significantly worse than a less restricted model, three of 
four of the following criteria should be met: a significant 
Δχ2(p <  .05), a ΔCFI ≥  .010, a ΔRMSEA ≥  .015, and a 
ΔSRMR ≥ .030 (Chen, 2007). If the latent ELS score was 
measurement invariant across child sex, ELS exposure 
could be validly examined in an unstratified sample.

Main analyses

To examine our research questions, we tested four suc-
cessive longitudinal regression models using structural 
equation modeling (see Figures 1– 4). Models were es-
timated using maximum likelihood estimation with 
robust standard errors and the Satorra– Bentler χ2 

statistic to account for non- normality in our data. Due 
to model complexity (i.e., number of estimated param-
eters), we chose not to expand the measurement model 
with structural relations. Instead, we opted to extract 
the scores on the latent ELS construct based on the final 
measurement invariance model and use these extracted 
scores as observed predictors in the main analyses (not 
preregistered).

First, to examine the association between ELS and 
child outcomes (Model 1), the predictor was the extracted 
ELS score (0– 6 years), and the outcome variables were 
child internalizing and externalizing problems (7 years). 
Second, to test whether temperament traits moderated 
the association between ELS and child outcomes, we 
created three centered (grand mean centering) inter-
action terms between ELS and the temperament traits 
(ELS × surgency, ELS × effortful control, ELS × nega-
tive affect). The temperament traits and their interaction 
terms were added as predictors to Model 1, resulting in 
Model 2a. Third, to investigate whether executive func-
tions acted as moderators, five centered (grand mean 
centering) interaction terms were created between 
early ELS and the executive functions (ELS  ×  inhibit, 
ELS × shift, ELS × emotional control, ELS × working 
memory, ELS × plan/organize). The executive functions 
and their interaction terms were added as predictors to 
Model 1, resulting in Model 2b. Fourth, in case of any 
significant interaction effect in Model 2a and/or Model 
2b, we tested whether temperament traits and/or exec-
utive functions uniquely moderated the association 
between ELS and child outcomes, by including the in-
teraction terms of both temperament traits and execu-
tive functions simultaneously within one model (Model 
2c). In all models, standardized regression coefficients 
(β) and proportions of explained variances in the out-
come variables (R2) were used as measures of effect size. 

F I G U R E  3  Conceptual Model 2b depicting moderation by executive functions
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Model fit could not be evaluated, as all tested models 
were saturated.

To interpret the results of the moderation models in 
terms of resilience, the direction of the regression coeffi-
cient (positive or negative) for any significant interaction 
term was inspected. For example, a negative regression 
coefficient of the interaction term ELS × effortful con-
trol would indicate the association between early ELS 
and child behavior problems is weaker for children with 
higher levels of effortful control, suggesting that effort-
ful control contributes to resilience to ELS. To follow- up 
significant interaction effects, we conducted simple slope 
analyses to explore whether the association between the 
predictor (i.e., ELS) and outcome (i.e., child behavior 
problems) differed across levels of the moderator (– 1 SD, 
M, and +1 SD). It was originally planned to also provide 
Johnson– Neyman intervals and plots to visualize the 
interaction effects. However, we considered Johnson– 
Neyman plots to be unusable given that our interaction 
effects were significant but small. We did not perform 
the preregistered multiple group analyses for sex, due to 
insufficient statistical power.

Child ethnicity and age were to be included as covari-
ates in the analyses if these correlated significantly with 
ELS and both internalizing and externalizing problems 
and changed the effect estimates of the baseline model 
substantially (∆B > 10%). Results showed that child eth-
nicity and age were significantly related to ELS, inter-
nalizing problems, and externalizing problems (r range: 
.07– .39, ps < .001), but did not change the effect estimates 

of the baseline model substantially (∆Binternalizing and 
∆Bexternalizing both <10%). Therefore, we did not include 
child ethnicity and child age as covariates in the main 
analyses.

Missing data

For all instruments, weighted scale scores were used 
allowing a maximum of 25% missing item scores. 
Moreover, participants were allowed to have missing 
data at the maximum of 50% of ELS items and on one 
of the moderators (i.e., temperament traits or executive 
functions). The amount of missing data on ELS items 
ranged between 0% and 31.9% (M = 12.6%) and on mod-
erators between 14.3% and 15.1% (M = 14.6%). We im-
puted the missing data by multivariate imputation by 
chained equations (not preregistered; Van Buuren & 
Groothuis- Oudshoorn, 2010) using 30 imputed data-
sets and 60 iterations. Passive imputation was used for 
stress domains, implying that domain scores were com-
puted by summing its ELS items and dividing this by 
the total number of items within that domain for each 
generated imputed dataset. Missing ELS items and mod-
erators were imputed using information on ELS items 
(for missing ELS items only the items relevant to the do-
main), domain sum scores, internalizing and external-
izing problems, and auxiliary variables (Van Buuren & 
Groothuis- Oudshoorn, 2010). The auxiliary variables 
were maternal demographic variables during pregnancy 

F I G U R E  4  Conceptual Model 2c depicting moderation by temperament traits and executive functions
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(age, marital status, education level), and pregnancy 
characteristics (maternal BMI during pregnancy, parity, 
child gestational age and weight at birth, child ethnicity, 
and child sex).

Sensitivity analyses

To test the robustness of our findings, we tested Models 
1– 2c again using the stricter inclusion criteria that were 
originally preregistered. In these sensitivity analyses, 
participants were included with data on at least four 
of the five stress domains (and at least 75% of complete 
items per domain), both sets of moderators (temperament 
traits and executive functions), and both outcome vari-
ables (internalizing and externalizing problems), result-
ing in a sample of 1676 children. Missing stress domains 
were handled by using a full information maximum 
likelihood approach. This enabled us to test to what ex-
tent the results would hold if an alternative missing data 
strategy were used. Subsequently, we tested Model 2a 
and 2b again with less strict inclusion criteria regarding 
the moderators. Namely, participants with data availa-
ble on ELS, child behavior problems, and on only one of 
the two moderators (Model 2a: temperament, n = 1757; 
Model 2b: executive functions, n = 1877) were included 
in these analyses.

RESU LTS

Preliminary analysis

Results of assumption checking showed that the 
study variables were normally distributed, except for 
working memory, internalizing problems, and exter-
nalizing problems (range: skewness  =  0.11– 3.72, kurto-
sis  =  −0.15– 26.12). Collinearity statistics did not point 
to multicollinearity between the predictors (range: toler-
ance = 0.30– 0.99, Variance Inflation factor (VIF )= 1.01– 
2.79, condition index = 1.98– 43.03), thus supporting the 
suitability of including the different predictors in one 
analysis.

Means and standard deviations of the variables and 
bivariate correlations between the variables are shown in 
Table 2. On average, children experienced 4.57 out of 46 
risk factors (9.9%). ELS was positively and significantly 
correlated with child internalizing and externalizing 
problems, reflecting a small effect size. Furthermore, 
higher levels of ELS were significantly but weakly cor-
related with higher levels of negative affect and lower 
levels of effortful control, and with more difficulties 
in all five executive function domains. Lower levels of 
surgency and higher levels of effortful control were sig-
nificantly correlated with higher levels of negative affect 
(small effects). The correlations between all executive 
function domains were positive and significant, ranging 
from small to large effect sizes. Finally, most correla-
tions between temperament traits and executive function 
domains represented small to medium effects sizes.

Results of the analyses of measurement invariance 
across child sex are displayed in Supporting Information 

TA B L E  2  Descriptive statistics and spearman correlations for study variables (n = 2803)

Variable 1 2 3 4 5 6 7 8 9 10 11

1. ELSa — 

2. Internalizing .14*** — 

3. Externalizing .21*** .29*** — 

4. Surgency .02 −.16*** .19*** — 

5. Negative affect .19*** .14*** .06** −.17*** — 

6. Effortful control −.04* −.01 −.12*** −.03 .05* — 

7. Inhibit .24*** .04 .20*** .20*** .24*** −.19*** — 

8. Shift .08*** .16*** −.04 −.35*** .31*** .03 .29*** — 

9. Emotional 
control

.11*** .11*** .07** −.07** .40*** −.03 .52*** .48*** — 

10. Working 
memory

.25*** .08*** .14*** .05* .22*** −.23*** .71*** .37*** .44*** — 

11. Plan/organize .23*** .06** .11*** .02 .23*** −.20*** .64*** .32*** .41*** .75*** — 

M 0.00 0.08 0.08 4.41 3.70 5.29 1.38 1.36 1.42 1.27 1.37

SD 1.00 0.12 0.17 0.78 0.82 0.67 0.31 0.33 0.35 0.28 0.30

Abbreviation: ELS, early life stress.
aELS concerned a standardized, latent variable. Descriptive statistics for the observed indicators of ELS are displayed in Table S2.

*p < .05.; **p < .01.; ***p < .001.
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(Table S3). The ELS construct showed partial scalar in-
variance across child sex. A scalar invariance model in 
which loadings and intercepts (except for direct victim-
ization) were constrained to be equal across sex did not 
fit significantly worse than a metric model in which load-
ings were constrained to be equal but all intercepts were 
freely estimated across boys and girls. The fit indices of 
the final partial invariance model indicated a good fit. 
The standardized loadings of the ELS construct on each 
stress indicator variable ranged from 0.09 (life events) to 
0.72 (contextual stress).

Main analyses

Results of the structural equation models are shown 
in Table 3 and in the Supporting Information (Figures 
S2– S5). In Model 1, higher levels of ELS between ages 
0– 6 years were significantly associated with higher levels 
of teacher- reported internalizing (β = .14) and externaliz-
ing problems (β = .22) at age 7. Concerning Model 2a, the 
results indicated a significant but small interaction effect 
of ELS and surgency on externalizing problems (β = .09). 
The positive association between ELS and externalizing 
problems became weaker as surgency levels declined. 
Simple slope analyses indicated that higher levels of ELS 
were significantly related to more externalizing prob-
lems at both high (+1 SD, B = 0.06, p < .001) and low lev-
els of surgency (– 1 SD, B = 0.03, p < .001). Negative affect 
and effortful control did not moderate the association 
between ELS and externalizing problems. Regarding 
child internalizing problems, no significant moderation 
effects by temperament were found. The results of Model 
2b pointed to a significant but small interaction effect 
of ELS and shifting on internalizing problems (β = .09), 
although this result should be interpreted carefully be-
cause of power issues. The association between ELS 
and internalizing problems became weaker as shifting 
problems declined (i.e., with better shifting capacities). 
Simple slope analyses showed that higher levels of ELS 
were significantly related to more internalizing problems 
at both high (+1 SD, B = 0.01, p =  .024) and low levels 
of shifting problems (– 1 SD, B = 0.02, p < .001). No sig-
nificant moderation effects by other executive functions 
were found. In Model 2c, in which both temperament 
traits and executive functions were included as modera-
tors, the interaction effect of ELS and surgency on exter-
nalizing problems (β = .07) and of ELS and shifting on 
internalizing (β = .07) problems remained significant. In 
total, 4 out of 16 (25%) interaction tests were significant.

Sensitivity analyses

When we applied stricter inclusion criteria in accordance 
with our preregistration (n = 1676), Models 1, 2a and 2b 
yielded the same conclusions as in our main analyses. 

There was one small difference in results for Model 2c, in 
which both temperament traits and executive functions 
were included as moderators: Only the interaction effect 
between ELS and shifting on internalizing problems re-
mained significant (B = 0.02, SE = 0.01, p < .001, β = .16), 
while the interaction effect between ELS and surgency 
on externalizing problems was no longer significant 
(B = 0.01, SE = 0.00, p = .135, β = .04). Subsequently, in 
the sensitivity analysis with alternative inclusion criteria 
regarding missing values on the moderators, Model 2a 
(n = 1757) and Model 2b (n = 1877) yielded the same con-
clusions as in our main analyses. These results should 
be interpreted carefully because of power issues. Except 
for the aforementioned difference in moderation effects, 
the sensitivity analyses supported the robustness of our 
main findings.

DISCUSSION

This preregistered study aimed to identify the interplay 
between cumulative ELS and multiple child character-
istics on child behavior problems. First, we calculated 
a comprehensive, latent cumulative ELS score from 
birth through age 6 years and assessed its associations 
with internalizing and externalizing problems at age 
7 years. In line with previous studies (e.g., Evans et al., 
2013; Northerner et al., 2016), we found evidence of as-
sociations between greater cumulative ELS and higher 
levels of teacher- reported internalizing and externaliz-
ing problems. Our sensitivity analyses supported these 
findings among slightly different subsets of participants. 
This study expands on previous resilience research by in-
cluding a comprehensive ELS measure with a large num-
ber of potential stressors over a 6- year period. Moreover, 
these results provide additional support for considering 
a family's constellation of stressors in multiple life do-
mains when examining pathways to behavior problems 
in school- age children.

Second, we examined children's temperament and 
executive functions as potential protective factors mod-
erating the associations between cumulative ELS and 
internalizing and externalizing problems. We found 
little evidence in favor of child temperament and exec-
utive functions as protective factors. Of the three tem-
perament traits that were considered, we found weak 
evidence only for lower levels of surgency buffering the 
association between cumulative ELS and externalizing 
problems. These results align with the notion that chil-
dren with lower levels of surgency may be at a decreased 
risk for developing externalizing problems when faced 
with stressors, as these children show less reward sen-
sitivity, pleasure- seeking, and impulsivity compared 
to children with higher surgency levels (Rothbart & 
Bates, 2006). However, a previous study did not find 
any interaction between cumulative ELS and surgency 
among toddlers from low- income families (Northerner 
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et al., 2016). The relevance and expression of temper-
ament traits and coping strategies likely differ with 
age (Zimmer- Gembeck & Skinner, 2016). It is possible 
that the contribution of temperamental surgency to 
resilience is larger in the current sample of school- age 
children, since the regulation of activity levels, impul-
sivity, and lack of shyness become particularly relevant 
as toddlers enter childhood (Holmboe, 2016). At first 
glance, our result that children with lower surgency 
levels showed less externalizing behavior in the face of 
cumulative ELS might seem puzzling, given the poten-
tial conceptual overlap between surgency and external-
izing behaviors. Yet, empirical findings suggest that 
content overlap in measurement cannot account for 
the relation between child temperament and external-
izing behavior, indicating these are distinct constructs 
(Rothbart & Bates, 2006). The lack of support in our 
study for low negative affect and high effortful con-
trol as protective factors conflicts with some previous 

findings that these temperament traits promote resil-
ience to stress (Masten, 2007). However, the few stud-
ies examining the interaction of cumulative ELS with 
negative affect and effortful control provided mixed 
results (Chang et al., 2012; Lengua, 2002; Northerner 
et al., 2016). Concerning the role of executive functions, 
our results suggest that better shifting capacities might 
buffer the impact of cumulative ELS on children's in-
ternalizing problems. Although this finding should be 
interpreted with caution due to low statistical power, 
this result fits and expands on cross- sectional findings 
pointing to shifting/mental flexibility as a protective 
factor against adolescent internalizing problems (e.g., 
Davidovich et al., 2016). We found no support for other 
parent- reported executive functions as protective fac-
tors, in contrast to earlier work suggesting that neuro-
psychologically assessed (general) executive functions 
are related to resilience (e.g., Horn et al., 2018; Masten 
et al., 2012; Taylor & Ruiz, 2019). However, the interplay 

TA B L E  3  Regression parameters of the four structural equation models predicting internalizing and externalizing behavior problems 
(n = 2803)

Internalizing problems Externalizing problems

B SE p β R2 B SE p β R2

Model 1 .02 .05

ELS 0.02 0.003 <.001 .14 0.05 0.01 <.001 .22

Model 2a .06 .09

ELS 0.02 0.003 <.001 .11 0.04 0.01 <.001 .20

ELS × surgency 0.002 0.003 .592 .01 0.02 0.004 .001 .09

ELS × negative affect 0.004 0.003 .158 .03 0.01 0.004 .135 .04

ELS × effortful control −0.002 0.003 .532 −.01 0.00 0.004 .994 .00

Model 2b .06 .09

ELS 0.02 0.004 <.001 .11 0.04 0.01 <.001 .18

ELS × inhibit 0.003 0.004 .368 .03 0.01 0.01 .165 .07

ELS × shift 0.01 0.003 .012 .08 −0.01 0.01 .190 −.04

ELS × emotional 
control

−0.003 0.003 .380 −.03 −0.001 0.01 .784 −.01

ELS × working memory −0.002 0.004 .666 −.02 −0.00 0.01 .955 −.00

ELS × plan/organize 0.00 0.004 .983 .001 −0.002 0.01 .802 −.01

Model 2c .08 .11

ELS 0.01 0.004 <.001 .09 0.04 0.01 <.001 .17

ELS × surgency 0.003 0.003 .363 .02 0.01 0.01 .009 .07

ELS × negative affect 0.003 0.003 .331 .02 0.01 0.01 .119 .05

ELS × effortful control −0.001 0.003 .782 −.01 0.00 0.01 .997 .00

ELS × inhibit 0.002 0.004 .552 .02 0.01 0.01 .255 .05

ELS × shift 0.01 0.003 .019 .07 −0.01 0.01 .249 −.04

ELS × emotional 
control

−0.003 0.003 .272 −.03 −0.003 0.01 .545 −.02

ELS × working memory −0.002 0.004 .616 −.02 −0.00 0.01 .994 −.00

ELS × plan/organize 0.00 0.004 .912 .004 −0.001 0.01 .861 −.01

Note: Significant coefficients (p < .05) are displayed in bold. In Models 2a, 2b, and 2c, predictor and interaction terms were simultaneously included. Main effects 
of the predictors are reported in Table S4.

Abbreviation: ELS, early life stress.
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between cumulative ELS and multiple executive func-
tion domains has not been previously examined.

Several explanations are possible for the limited ev-
idence supporting child temperament and executive 
functions as protective factors in this study. First, most 
of the studies that did support temperament and exec-
utive functions as protective factors against cumulative 
ELS were limited by cross- sectional designs (Lengua, 
2002) or sole reliance on parent report (Northerner et al., 
2016), possibly overestimating the strength of the associ-
ations. Yet, given that other methodologically rigorous 
studies have found evidence in favor of temperament and 
executive functions as factors contributing to resilience 
(Fritz et al., 2018), there may be alternative reasons we 
found only limited evidence in this study. That is, the 
ability to detect any moderation effect by protective fac-
tors on the association between ELS and behavior prob-
lems may have been reduced by the relatively low level 
of stress exposure in this community sample. While our 
cumulative ELS construct showed sufficient variability, 
few children experienced high levels of cumulative ELS. 
Furthermore, and perhaps most importantly, there is a 
growing consensus in the field of resilience that protec-
tive factors may not be universal. Whether given factors 
are protective may depend on, amongst others, the de-
velopmental time period, the population under study, 
and the types of stress an individual experiences (Fritz 
et al., 2018). For example, although lower temperamen-
tal fearfulness and irritability have often been found 
to be protective in relation to behavior problems (e.g., 
Lengua, 2002; Rothbart & Bates, 2006), the results of 
Bush et al. (2010) suggest these child characteristics were 
vulnerabilities rather than protections against psycho-
social problems in the context of neighborhood stress. 
The outcomes under study, the severity of stressors, and 
the presence of other protective factors may also impact 
the roles of some protective factors (Zolkoski & Bullock, 
2012). However, more research is essential to generate 
more specific hypotheses about the differences and gen-
eralizability of protective factors across people and situ-
ations. Based on a recent systematic review (Fritz et al., 
2018), only two amenable protective factors were signif-
icant contributors of child resilience in more than one 
study, which additionally highlights the crucial need for 
replication studies.

A unique aspect of this study was the examination 
of multiple temperament traits and multiple executive 
functions as potential protective factors in the context 
of cumulative ELS. Interestingly, when temperament 
and executive functions were simultaneously included 
as moderators in the models, both children's surgency 
and shifting capacities remained significant protective 
factors. This result emphasizes the notion that multiple 
individual characteristics affect children's adaptation in 
the face of ELS (Fritz et al., 2018). By examining both 
temperament traits and executive functions, we contrib-
uted to recent calls (Eisenberg & Zhou, 2016) to integrate 

two bodies of work that have traditionally been studied 
rather separately. Our findings showed that parent- 
reported temperament traits and executive functions 
were only weakly to moderately associated, supporting 
other findings indicating these are related but distinct in-
dividual characteristics (e.g., Drechsler et al., 2018). We 
encourage future studies to attempt to better capture the 
unique and overlapping contributions of temperament 
and executive functions to resilience in childhood.

Strengths, limitations, and future directions

This study builds upon previous work on resilience in 
childhood by the use of a cumulative risk approach 
in a prospective, population- based cohort, assessing 
the accumulation of ELS over 6 years. We employed a 
multi- informant design to examine child emotional and 
behavioral problems in combination with multiple po-
tential protective factors, namely child temperament and 
executive functions, to obtain a more comprehensive pic-
ture of the individual attributes that may promote chil-
dren's resilience. The use of a relatively large sample with 
adequate power, the testing for measurement invariance 
across sex, and the performance of sensitivity analyses 
reinforced the robustness of our findings.

Nonetheless, the findings of this study should be in-
terpreted in light of some limitations. First, owing to the 
large sample, we relied on a parental rating of children's 
executive functions using the BRIEF- P. Although the 
BRIEF- P provides important information about chil-
dren's executive functions in daily, unstructured situ-
ations, aspects of executive functions at a fine- grained 
functional level and performance- based tasks are not 
assessed (Toplak et al., 2013). This should be taken into 
account when interpreting our findings concerning ex-
ecutive functions. Additionally, as both executive func-
tions and temperament traits were assessed by parental 
report, our results may have been affected by shared 
method variance. Future studies using a multimethod 
strategy (e.g., combining questionnaires with neuropsy-
chological assessments of executive functions or behav-
ioral observations of temperament) may further reduce 
rater bias and the possible influence of parents’ social 
desirability or mood states on their ratings (Podsakoff 
et al., 2012). Furthermore, some of the stressors in our 
ELS construct were retrospectively reported by parents. 
Despite findings pointing to similar associations regard-
less of whether retrospective or prospective measures of 
childhood experiences were used (Reuben et al., 2016), 
we do not know if and to what extent parental responses 
in this study were affected by recall bias.

Second, our sample concerned a relatively homoge-
nous community sample, recruited from only one urban 
setting in a single country. Although there was some 
degree of ethnic heterogeneity among the participating 
families, the majority consisted of middle- class families 
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of Dutch origin. The roles of temperament and executive 
functions in children's response to ELS are potentially 
different in families from other subpopulations. For 
instance, individual resources that promote resilience 
may differ depending on where families live (i.e., urban, 
suburban, rural) or on their cultural context (Fergus & 
Zimmerman, 2005; Zolkoski & Bullock, 2012). It is also 
important to note that in the families that were excluded 
due to nonresponse, parents were younger, families had 
a lower income, and children were less often of Dutch 
ethnicity and were exposed to higher levels of ELS, com-
pared to the families in our final sample. Hence, the 
absence of these families in our study may affect the gen-
eralizability of our findings. To generalize our results 
to other settings, it is critical that future studies investi-
gate the effects of cumulative ELS and protective factors 
across families from different subpopulations.

Third, this study focused on temperament traits and 
executive functions as potential protective factors. Other 
individual child characteristics (e.g., self- efficacy, self- 
concept) as well as characteristics of the environment 
(e.g., family relationships) and community (e.g., school 
quality) may contribute to resilience in childhood (Fritz 
et al., 2018; Luthar, 2006). Although out of the scope of 
this study, the examination of potential protective fac-
tors at the internal child and external environmental 
level is crucial for a more nuanced understanding of why 
some children show more resilience than others in the 
face of cumulative ELS.

Fourth, despite our relatively large sample size, we 
still potentially had low statistical power for the mod-
eration analyses with respect to internalizing outcomes 
because of the relatively weak main effects of the predic-
tors reported in previous literature. Accordingly, the sig-
nificant moderation effect by shifting could be the result 
of chance, considering the number of tests conducted, or 
be overestimated relative to the actual size in the popu-
lation. Low power is an inherent concern in interaction 
analyses and has been described previously in the field of 
resilience (e.g., Luthar, 2006). Therefore, we encourage 
researchers to replicate the observed interaction effects 
in future studies that have the required power to detect 
these effects. In addition, alternative methodologies such 
as a “residuals approach” or person- centered approaches 
could be considered in future studies. Since there is no 
“gold standard” for operationalizing and assessing resil-
ience, it is valuable to conduct multi- method resilience 
studies (e.g., Miller- Lewis et al., 2013) to examine to what 
degree findings converge across methods.

CONCLUSION

In sum, this study adds to the literature on childhood 
resilience by assessing cumulative ELS, multiple protec-
tive factors, and emotional and behavioral outcomes 
among a prospective, population- based cohort. We 

found support for associations between cumulative ELS 
from birth through age 6 years and internalizing and ex-
ternalizing problems at age 7 years. However, we found 
limited evidence for the roles of child temperament and 
executive functions as protective factors against behav-
ioral problems after ELS exposure. Our results highlight 
the need for additional research to further examine these 
and other possible protective factors in the context of 
cumulative ELS. A better understanding of children's 
responses to stress early in life could inform policy and 
prevention programs aimed at preventing the develop-
ment of later behavior problems.
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