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Previous studies have determined that exposure to risk and adver-
sities may impair children’s cognitive abilities. In particular, chil-
dren engaged with Child Protective Services (CPS) seem to be at
greater risk for enhanced detrimental effects resulting from the
cumulative risk factors to which they are exposed. However, little
is known about children’s future thinking when they face adverse
circumstances, and it is not clear how the associations among epi-
sodic foresight abilities, episodic memory, and executive functions
work with children under such circumstances. The current study
describes the episodic foresight abilities of CPS-involved school-
aged children, its association with other cognitive abilities, and
how this association is affected by the exposure to cumulative risk
and adversity factors. Episodic foresight, episodic memory, execu-
tive functions, and a composite of cumulative risk factors were
analyzed in a sample of 95 school-aged children engaged with
CPS in Portugal. Results suggest the detrimental effect of cumula-
tive risk on the episodic foresight abilities of CPS-involved children.
Episodic memory and cognitive flexibility were significant predic-
tors of episodic foresight abilities, and cumulative risk exposure
moderated the relation between episodic memory and episodic
foresight. The current study provides a better understanding of
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the influences of multiple adversities on CPS-involved children’s
episodic foresight abilities and related cognitive outcomes.

� 2024 The Authors. Published by Elsevier Inc. This is an open
access article under the CC BY license (http://creativecommons.org/

licenses/by/4.0/).
Introduction

Children and families engaged with Child Protective Services (CPS) are often exposed to multiple
and sometimes cumulative risks at family, community, and social levels (Sameroff & Seifer, 2021). Risk
factors are defined as individual and environmental indicators associated with the increased likeli-
hood of detrimental developmental outcomes (Evans et al., 2013). In a multifactorial risk model,
the combination of several adversities and risk indicators is regularly used as a measure of cumulative
risk in an attempt to achieve greater predictive power concerning child and family outcomes
(Appleyard et al., 2005). Such a perspective takes into account singular risk factors described in pre-
vious studies to estimate a cumulative risk index (CRI), encompassing individual factors such as chil-
dren’s exposure to maltreatment, abuse, or neglect, parents’ low education and cognitive levels, and
factors observed at family and social levels such as single-parent families, partner violence, financial
strain, prior CPS engagement, and children’s out-of-home placement (Atkinson et al., 2015; Malvaso
et al., 2020; Roos et al., 2016). The predictive value of the individual and environmental variables
for children’s cognitive outcomes is enhanced by the combination of multiple risk factors that can
be cumulative (Evans et al., 2013; Solomon et al., 2016).

Evidence has shown the short- and long-term detrimental effects of risks and adversities on chil-
dren’s cognitive development (Cowell et al., 2015; Irigaray et al., 2013; Roos et al., 2016; Valentino
et al., 2009). These effects include episodic memory and executive functioning impairments in chil-
dren exposed to risk and adversities (Bücker et al., 2012; DePrince et al., 2009; Goodman et al.,
2010; Johnson et al., 2005; Kirke-Smith et al., 2014; Salomão et al., 2021).

Compared with the extensive research on the effects of risks and adverse experiences on memory
and executive functions, little is known about the consequences for children’s prospective abilities.
These regard children’s future thinking and their capacity to imagine and anticipate future events,
simulate upcoming personal experiences, and reorient their current actions envisioning future needs
in maltreatment and adverse circumstances. Context variables such as socioeconomic status and fam-
ily environment have been related to the development of episodic foresight in preschoolers, with
poverty and deprivation being associated with lower episodic foresight abilities (Vásquez-Echeverría
et al., 2019). In addition, research suggests that adolescents with a history of child maltreatment pre-
sent lower performance on episodic foresight than non-maltreated adolescents (Gerin, 2018).

CPS-involved children are often exposed to unstable home environments and inconsistent caregiv-
ing (Font & Berger, 2015; Gerin, 2018; Solomon et al., 2016). The adversities they face are also
associated with unpredictable environments that might hinder the development of children’s future
thinking and future-oriented abilities, that is, the capacity to adjust their responses, momentarily dis-
engaging from the immediate situation, to envisage new functional and flexible strategies adapted to
different plausible future scenarios.

Enriching environments and nurturing relationships with the parents in everyday life play an
important role in the scaffolding of children’s future thinking skills (Shin et al., 2020). On the contrary,
a dysfunctional environment, the lack of organization and routines, instability, and inconsistencies
often observed within CPS-involved families may hinder the development of children’s prospective
cognitive abilities. Research on the detrimental effects of risk exposure throughout the development
of episodic foresight is still scarce, particularly in the case of CPS-involved school-aged children.
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The development of episodic foresight

There has been increasing interest in the study of episodic foresight as a milestone in child
developmental processes. Episodic foresight is defined as the mental projection of oneself into pre-
dicted future scenarios in order to mentally pre-experience some specific event and to act in the
present, taking into account this anticipation of upcoming episodes. It regards the ability to create a
mental representation of future events entailing a self-projection of how one might feel, think, and
deal with plausible future scenarios. Episodic foresight encompasses future thinking abilities
(e.g., anticipation, simulation, prospection, imagination) and is involved in future-oriented behaviors
(e.g., planning, delay of gratification, problem-solving) (Atance et al., 2023; Atance & O’Neill, 2001;
Loose & Vasquez-Echeverria, 2021). Episodic foresight not only is crucial in individual cognitive devel-
opment but also represents an adaptive advantage. This is apparently a human-specific feature given
the enhanced skills required to anticipate future needs, adjusting current responses to fit upcoming
environmental pressures (Suddendorf, 2017).

In developmental processes, the emergence of rudimentary forms of episodic foresight is first
observed at 3 years of age, with significant improvement during the preschool years (Atance &
Meltzoff, 2005). However, preschool children still underperform school-aged children in tasks where
they are supposed to reason about an upcoming event considering future needs (Mahy, 2016).
Previous studies have shown that episodic foresight abilities significantly progress during middle
childhood, and protracted changes are observed during adolescence (Abram et al., 2014; Adornetti
et al., 2021; Coughlin et al., 2014, 2019; Ferretti et al., 2018; Terrett et al., 2019). The work by
Ferretti et al. (2018) evaluated the developmental trajectory of episodic foresight among 6- to
11-year-olds using the behavioral forced-choice task developed by Atance and Meltzoff (2005). Partic-
ipants were children with average school performance, normal cognitive and learning development,
and no history of psychiatric or neurological disorders. Episodic foresight outcomes were compared
across three age groups (6 to 7.10 years, 8 to 9.08 years, and 10 to 11.06 years), with the 6- and
7-year-olds’ underperforming their older peers.

Episodic foresight, episodic memory, and executive functions

Research has shown that school-aged children improve their capacity to imagine the future by
means of recombining elements retrieved from past experiences (Coughlin et al., 2014; Terrett
et al., 2019). There are common developmental trajectories for the cognitive and neural processes
underlying the abilities to remember the past and imagine the future (Nyhout & Mahy, 2023;
Szpunar & Schacter, 2018). The constructive episodic simulation hypothesis suggests that the ability
to produce episodic content in the recollection of past personal experiences (i.e., episodic memory sys-
tem) supports the capacity for future simulation through the flexible retrieval and recombination of
elements depicted from past experiences and applied in the representations of plausible future events
(Schacter & Addis, 2007). Episodic memory is part of the declarative (explicit) memory system and
regards the ability to recall some event or information embedded in the particular context where it
was originally encoded as a personal experience (Tulving, 2005). In other words, episodic memory
is the representation of personal events within their single spatiotemporal context where information
was obtained firsthand, shaped by personal experience along with contextual details, leading to a
self-conscious mental re-experience of the past event (Renoult et al., 2019). In developmental
processes, the emergence of episodic memory abilities precedes and scaffolds the development of epi-
sodic foresight (Coughlin et al., 2014; Suddendorf, 2017). From a certain point in children’s develop-
ment, episodic mental representations of both past and future events are observed with a strong
association (Abram et al., 2014; Nyhout & Mahy, 2023; Szpunar & Schacter, 2018). Adverse experi-
ences and risk exposure are likely to hinder the development of episodic memory and foresight
abilities by jeopardizing the scaffolding process.

Episodic foresight abilities require several functions related to executive control; that is, children
need to keep track and remember the task rules, refrain from immediate responses related to current
states of mind and current needs, and reorient their thinking and actions toward simulated possible
future needs. However, further research is necessary given that controversies abound concerning
3
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which specific executive functions are more relevant for episodic foresight abilities (Loose & Vasquez
Echeverria, 2021; Schacter et al., 2017; Ünal & Hohenberger, 2017).

Executive functions comprise a set of basic cognitive processes (i.e., inhibitory control, working
memory, and cognitive flexibility) as well as higher-order functions related to reasoning and planning
that convey the voluntary and effortful control of thoughts, actions, and emotions during goal-directed
tasks. Inhibitory control comprises the ability to suppress thoughts and actions that interfere with the
achievement of goals, refraining from the tendency for automatic responses (Aydmune et al., 2019).
Working memory allows the person to hold information in mind and to manipulate it efficiently dur-
ing a goal-oriented task (Friedman & Miyake, 2017). Cognitive flexibility regards the ability to switch
between tasks or actions to adjust the performance to new demands regarding complex situations,
rules, or goals or different sources of stimulation (Chevalier, 2015). Further research has also
addressed the relation between executive functions and episodic foresight. In previous studies with
normative samples, executive functions were not associated with episodic foresight, with the excep-
tion being the outcome measured by the Picture Book Trip task (Atance and Meltzoff, 2005), which
presented positive correlations with inhibitory control, working memory, and cognitive flexibility
(Hanson et al., 2014; Ünal & Hohenberger, 2017). Other studies found working memory to be
positively associated with episodic foresight (Adornetti et al., 2021; Cheie et al., 2021; Ferretti et al.,
2018; Horner et al., 2023).
The current study

The complex cognitive functions and mechanisms underlying episodic foresight abilities are still
not fully explained, and further research on these is warranted, especially within children exposed
to risks and adversities (Cheie et al., 2021; Horner et al., 2023; Miloyan & McFarlane, 2019; Ünal &
Hohenberger, 2017). Despite the associations between episodic memory and episodic foresight being
well-established in studies with typically developing children, in line with the constructive episodic
simulation hypothesis (Nyhout & Mahy, 2023; Renoult et al., 2019; Schacter & Addis, 2007;
Schacter et al., 2017; Szpunar & Schacter, 2018), little is known about how this association works with
children undergoing adversity.

In addition, although several studies have demonstrated the impact of adversity on children’s
cognitive outcomes, few have addressed the possible detrimental effects of risk exposure on the devel-
opment of prospective abilities. Our study is a first attempt to address this literature gap by charac-
terizing the episodic foresight abilities of school-aged Portuguese children engaged with the CPS
and describing its association with other cognitive functions and how this association is affected by
the cumulative exposure to risk and adversity factors. Specifically, the study (a) describes the
episodic foresight performance in a sample of Portuguese CPS-involved school-aged children and its
associations with children’s age and sex, episodic memory, executive functions (inhibitory control,
working memory, and cognitive flexibility), and cumulative risk index (CRI); (b) compares the episodic
foresight outcomes of CPS-involved children undergoing multiple risks with the results reported by
Ferretti et al. (2018) using an approximate normative sample of children not exposed to risks or adver-
sities; (c) evaluates the effect of age, CRI, episodic memory, and executive functions as predictors of
episodic foresight abilities; and (d) analyzes the role CRI plays in the association between episodic
memory and episodic foresight.

The current study raised the question of whether, in CPS-involved children who are exposed to
multiple risks and adversities, the development of episodic foresight abilities is hindered and how
it relates to episodic memory and executive functioning. According to the constructive episodic sim-
ulation hypothesis, we expected to find a positive association between episodic memory and episodic
foresight. In addition, we hypothesized that in the presence of cumulative risk factors, both children’s
episodic memory and their foresight abilities are hindered and that having high levels of episodic
memory prevents the detrimental effects of cumulative risk exposure on episodic foresight.
4
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Method

Participants and data collection

The current study included 95 Portuguese children (61 boys, 64.21%) aged 6 to 13 years
(M = 9.66 years, SD = 1.82) enrolled in elementary and middle school (Grades 1–7). Children’s cogni-
tive performance was below expected for the age group norms, considering the mean scaled scores of
nonverbal intelligence and verbal comprehension, as presented in Table 1.

Children were recruited from families engaged with the CPS and referred to parenting support
services in community-based settings. The main reasons for referral (which could overlap) included
suspicion of neglect (n = 32, 36.69%), children’s disruptive behaviors (n = 30, 31.58%), exposure to
domestic violence (n = 28, 29.47%), and suspicion of child abuse and maltreatment (n = 5, 5.26%).

Of the 95 participants, 43 were from single-parent families (45.26%), 18 lived with both parents
(18.95%), and 20 with reconstituted families (21.05%). Of the participants’ families, 46 were considered
as large-size families with three or more children under 18 years of age (48.42%). In addition, 87
families were dependent on government assistance (91.58%), and 53 parents were unemployed
(55.79%). Most of the parents had 9 or fewer years of education (n = 79, 83.16%). Finally, 46 families
had previous referrals to CPS (48.42%), and 20% had a history of children’s out-of-home placement
(n = 19).

The parents provided written informed consent to take part in the current study for them and their
children. Children’s assent regarding their participation was also obtained.
Measures and instruments

Episodic foresight
Children’s ability to mentally project themselves into the future, anticipating upcoming needs and

states of mind such as hunger, cold, and thirst, was assessed with a forced-choice task called the Pic-
ture Book Trip task. This was originally designed by Atance and Meltzoff (2005) for preschoolers and
has been used, with adaptations, in other studies for school-aged children with typical development.
This task minimizes the linguistic demands and was considered a reliable measure of episodic fore-
sight during middle childhood (Adornetti et al., 2021; Ferretti et al., 2018).

The version of the task employed in the current study included 10 pictures of scenarios, each one
followed by images of three items: one item that addressed a physiological state or need related to the
presented scenario; one distractor item, and one semantically related distractor item. Table 2 presents
the scenarios and the related items previously used and validated in other studies with adapted ver-
sions of the Picture Book Trip task (Adornetti et al., 2021; Vásquez-Echeverría et al., 2019). The sce-
nario pictures are presented one at a time, and after asserting agreement with the experimenter
about the comprehension and description of the scenario, children are asked to imagine themselves
traveling to that scenario at a future point in time. Afterward, the items are presented and children
Table 1
Participants’ cognitive performance: Means (and standard deviations).

Measure M (SD) n

Nonverbal intelligencea 37.25 (25.97)
Performance below expected 22.06 (14.29) 63
Performance as expected or above 67.16 (15.63) 32
Verbal comprehension levelb 8.00 (3.65)
Performance below expected 6.22 (2.35) 67
Performance as expected or above 12.41 (2.29) 27

a Measure obtained with Raven’s Colored Progressive Matrices (Raven et al., 1998).
b Measure obtained with the vocabulary subtest of the Wechsler Intelligence Scale for Children–Third Edition (Wechsler,

2003).
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Table 2
Scenarios, items, and examples of answers evaluated as appropriate and inappropriate in the explanation given for the item choice in the Picture Book Trip taska applied to measure children’s
episodic foresight ability.

Scenario Correct item Distractor
item

Semantically related
item

Example of appropriate answer Example of inappropriate answer

Sunny desert sunglasses soap shells ‘‘So the sun can’t burn my eyes”. ‘‘In the desert the sun is bright”.
Rocky stream bandages pillow fish ‘‘In the case I fall and get hurt, this could protect me”. ‘‘For protection . . .”
Long road water shampoo plant ‘‘I might be thirsty”. ‘‘Keeping ourselves hydrated is very

important”.
Mountains lunch bowl kindling ‘‘I am going to get hungry”. ‘‘We need to eat”.

Waterfall raincoat money rocks ‘‘If we go under the water, we don’t get wet”. ‘‘The raincoat protects you from the water”.
Snowy

landscape
coat bathing suit ice cubes ‘‘I/We will be cold”. ‘‘It will very be cold”.

Rocky
mountains

bandages book rocks ‘‘In the case I get hurt on the rocks”. ‘‘Those rocks are so sharp . . . they hurt you”.

Dense forest insect
repellent

necktie hare ‘‘When the mosquitos come to bite me, I’ll be
prepared”.

‘‘To keep the insects away”.

Snowy city
street

gloves guitar snowman ‘‘To warm my/our hands”. ‘‘To warm onés hands”.

Cloudy road raincoat gift traffic cones ‘‘Maybe . . . if it rains, I won’t get all soaked”. ‘‘If it starts raining . . .”

a Adapted version of the task originally developed by Atance and Meltzoff (2005).

S.Salom
ão,A

.C.Canário
and

O
.Cruz

Journal
of

Experim
ental

Child
Psychology

246
(2024)

105985

6



S. Salomão, A.C. Canário and O. Cruz Journal of Experimental Child Psychology 246 (2024) 105985
are asked to choose one item they consider necessary for that trip (‘‘Which of the objects portrayed in
these pictures will you need to take with you in this trip?”) and to justify their option (‘‘Why will you
need this in your trip?”).

The scoring system includes a nonverbal measure concerning children’s behavioral choice of the
appropriate item (with 1 point assigned to each target item correctly chosen—Identification Score,
from 1 to 10 points) and a verbal measure related to the explanation presented to justify the choice
(with 1 point attributed to each appropriate explanation to justify the choice—Motivation Score, from
1 to 10 points). In this case, the answer was assigned with 1 point in the presence of two elements: (a)
a potential future need related to an appropriate state of the self or to internal feelings adjusted to the
scenario (e.g., hungry, thirsty, hurt, cold, wet, burned) and (b) a semantic formulation with future value
(e.g., going to/gonna, will, could, would, can, when, might, maybe, in case, if).1

A Kuder–Richardson-20 (KR-20) analysis revealed an adequate internal consistency (a = .79) for the
adapted version of the Picture Book Trip task applied in the current study. For the comparison of
CPS-involved children’s performance with the reference outcomes obtained by Ferretti and colleagues
(2018) regarding a normative sample, we used only four items/scenarios (sunny desert, rocky stream,
mountains, and waterfall) of the Picture Book Trip task (Atance & Meltzoff, 2005). The internal consis-
tency of the four-item task version, evaluated with a KR-20 analysis, was reasonable (a = .68). One fifth
(20%) of the Picture Book Trip task protocols were also analyzed by the third author to establish the
interrater agreement. The interclass correlation coefficient for the Episodic Foresight Motivation Score
was .995, ranging from .985 to .998, and for the Episodic Foresight Total Score was .999, ranging from
.997 to .999.
Episodic memory
Episodic memory ability, the recall of specific personal events, was evaluated with the adapted

version of the Episodic Thinking Interview (Coughlin et al., 2014) and the scoring system used in pre-
vious studies proposed by Piolino et al. (2007), originally developed by Baddeley and Wilson (1986).
The instrument was also applied in a previous study of Portuguese children’s narrative and episodic
memory abilities (Salomão et al., 2021). Participants were asked to report specific events of their
typical routine as well as the interaction with their parents in different situations that were used as
cues to evoke the episodic recall. Children were asked to report personal real past events, with as
many details as possible, regarding three specific situations when (a) they did something pleasant
together with their parents, (b) they misbehaved and their parents reacted to that, and (c) they
behaved well or did something very good and their parents responded to that.

Episodic memory scores ranged from 1 to 5 regarding the episodic nature and specificity of the
reported event (single or repeated), the spatial and temporal information presented to describe the
specific or general circumstances of the event, and the presence (or absence) of phenomenological
details used to describe how the participants felt, what they thought, their impressions, and other
images associated with the event recall. A score of 1 was attributed in case of absence of response,
when participants failed to report an event or reported general information only (e.g., ‘‘We just saw
a movie together, that’s all!”). A score of 2 was attributed to responses that entailed a vague event,
with no contextual details, regarding time, space, or specific event circumstances (e.g., ‘‘I did some-
thing bad. . . fighting with my classmates and got grounded.”). A score of 3 was given when partici-
pants reported a generic event, a repeated or continuous event, minimally situated in time and/or
space (e.g., ‘‘We always take the bus to school in the morning, and we stop at the coffee shop. . . so
mom bought me a cake. . . I always bring a cake to school when I behave well.”). A score of 4 was
attributed to a report of a specific event (isolated and situated in time and/or space) without any
phenomenological detail (e.g., ‘‘Yesterday, I left school and I went with my friends to the park, but I
didn’t ask my mom before. . . so then I was grounded when I came home later that day.”). Finally, a
score of 5 was given for a specific event (isolated and situated in time and/or space) with additional
phenomenological details (images, emotions, or thoughts associated to the recalled event) (e.g., ‘‘Last
1 In Portuguese, some sentences have ‘‘future value” or represent a semantic reference for future actions, depending on the sense
of the speech, even if the verb is presented in the present tense (e.g., ‘‘Amanhã vou à escola” [I go to school tomorrow]).
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week, I had the best grade in class on the English exam, I told mymom and she was really proud. . . she
hanged the test on the kitchen wall, so everyone could see. . . she was really happy and proud of me!”).

Each of the three recalls observed during the interviewwas analyzed independently, and a compos-
ite total Episodic Memory Score was obtained with the mean of the singular scores (ranging from 1 to
5). Cohen’s kappa was used to estimate inter-coder reliability of the episodic memory scoring system,
with 20% of the interviews, randomly selected, also rated by the third author. Cohen’s kappa was .87,
.82, and .92 for each episodic memory singular score, with 86% of agreement accepted as substantial
agreement (Landis & Koch, 1977).

Executive functions
We used two established executive function tasks to evaluate working memory, inhibitory control,

and cognitive flexibility among school-aged children. Working memory was assessed by the forward
and backward digit span task from the Wechsler Intelligence Scale for Children–Third Edition (WISC-
III; Wechsler, 2003), validated for the Portuguese sample. In this task, children are asked to repeat a
list of digits, first in the same order presented by the experimenter and then in the reverse order of
their presentation. In each trial (forward and backward), the final score (from 0 to 30 points)
represents the number of series repeated correctly, according to the instructions. A scaled score
was attributed according to the WISC-III manual (Wechsler, 2003).

Inhibitory control and cognitive flexibility were evaluated through the NEPSY-II Inhibition subtest
(Korkman et al., 2007), in which two series of 40 black and white figures (the first with circle/ square
shapes, and the second with up/ down-oriented arrows), each one randomly distributed in five rows,
are separately presented to participants who are tested in three different conditions (naming, inhibi-
tion, and switching). In the naming condition, children are asked to correctly name, in order and
as quickly as possible, the shapes (circle or square, in the first serie), and the direction of the arrow
(up or down, in the second serie), regardless of their color. Next, in the inhibition condition, children
are asked to provide the opposite answer, saying ‘‘square” when they see a circle and saying ‘‘circle”
when they see a square (or saying ‘‘up” when they see a down-oriented arrow and saying ‘‘down”
when they see an up-oriented arrow). This condition provides the performance of children’s inhibitory
control, the ability to suppress an automatic response and display a less dominant response instead.
Afterward, in the switching condition, children are asked to apply contrasting rules and respond to the
stimuli considering the color of the figure. Black figures are supposed to generate responses according
to the naming condition instructions, and white figures are supposed to generate responses according
to the inhibition condition instructions. Hence, the switching condition increases the complexity of
the task and is taken as a measure of cognitive flexibility, the ability to switch between different
response frameworks or demands.

After the practice stage for each trial, children are asked to answer to the three conditions as
quickly as they can and to avoid making mistakes. The performance of children is timed by the exper-
imenter, and the uncorrected and self-corrected items are assigned to calculate the Total Errors and
Total Completion Time Scores, distributed in percentiles and scaled scores. Combined Scaled Scores
are computed, integrating the number of Total Errors and the Total Completion Time, in each condi-
tion, ranging from 1 to 20 points. The higher the children’s achievement on the scale, the better their
inhibitory control and cognitive flexibility abilities. Previous works used the NEPSY-II Inhibition sub-
test with similar sample characteristics regarding age, language, and cultural background (Bayanova
et al., 2022; Magalhães et al., 2020).

Sociodemographic data and cumulative risk index
Information about the family, the reasons for referral, the circumstances of vulnerability, the family

support, and the protective measures applied was provided by the CPS professionals and the parents’
self-report in the sociodemographic questionnaire prepared for the study.

Following the additive model of multiple risk factors (Appleyard et al., 2005; Evans et al., 2013), the
CRI was calculated by the total sum of 11 risk factors observed for each participant. The 11 risk factors
were defined and selected according to prior literature describing the individual (or combined) effect
they have on child development and on cognitive outcomes (DePrince et al., 2009; Malvaso et al.,
2020; Perkins & Graham-Bermann, 2012; Roos et al., 2016). Table 3 presents the definitions of the
8



Table 3
Cumulative risk index variables and description of the risk exposure.

Risk variables No risk exposure (0) Risk exposure (1) n (%) families
with risk

Individual risk characteristics
Caregiver’s matrix

reasoninga
�10 <10 55 (57.89%)

Caregiver’s educational
level

�9 years of education <9 years of education 54 (56.84%)

Family risk characteristics
Single-parent family Two-parent family Single-parent family 43 (45.26%)
Large family size 0–2 children 3 or more children 46 (48.42%)
Families in need of

government assistance
No need of assistance In need of assistance 87 (91.57%)

Caregiver unemployment Caregiver employed Caregiver unemployed 53 (55.79%)
Previous referrals to Child

Protective Services
No previous referrals One or more previous referrals 46 (48.42%)

Referral for exposure to
domestic violence

No occurrence of referral for
domestic violence

Occurrence of referral for domestic
violence

33 (35.79%)

Referral for suspect of
neglect

No occurrence of referral for suspect
of neglect

Occurrence of referral for suspect
of neglect

38 (38.94%)

Referral for suspect of
abuse/maltreatment

No occurrence of referral for suspect
of abuse/maltreatment

Occurrence of referral for suspect
of abuse/maltreatment

6 (6.32%)

Previous out-of-home
placement

No occurrence of child out-of-home
placement

Occurrence of child out-of-home
placement

19 (20%)

a Caregiver performance (scaled score) on the matrices subtest of Wechsler Adult Intelligence Scale–Third Edition (Wechsler,
1997, 2008).
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11 binary (0 = absent, 1 = present) risk variables observed in different levels and dimensions, including
individual and familiar indicators: (a) caregiver cognitive level, (b) caregiver educational level, (c)
family structure, (d) family size, (e) financial/government assistance, (f) occupational status, (g) occur-
rence of previous referrals to CPS, (h) occurrence of referral for suspect of neglect, (i) occurrence of
referral for exposure to domestic violence, (j) occurrence of referral for suspect of child abuse or mal-
treatment, and (k) occurrence of previous out-of-home placement. The CRI ranged from 0 to 11, with a
higher score meaning exposure to a greater number of risk factors. The CRI had a normal distribution
among the families of participant children, and most of the families (69.5%) presented 4 to 6 risk
factors as outcome of the CRI (M = 5.05, SD = 1.63).
Procedure

The current study is part of a research project that received ethical approval from the ethics com-
mittee of the Faculty of Psychology and Education Science at the University of Porto (approved on
14/04/2020, ref. 2020/04-2) and received approval from the Data Protection Unit of the University
of Porto (approved on 03/08/2019, ref. 2018091915006231). Children were interviewed and
completed the cognitive tasks in individual sessions, with a duration ranging from 45 to 60 min.
The interviews and cognitive tasks were conducted by a research team member in a quiet, secure,
and appropriate environment with no distractors. The facilities were provided by the CPS caseworker
in charge of the family support and the application of the protective measures. Children were first
accompanied by their parents and then brought to a separate room where the interview and the
assessment took place. The interview was audio-recorded and transcribed for further analysis.
Data analytic plan

All analyses were conducted with SPSS Version 29.0 (IBM Corp., 2022). First, we obtained the
means and standard deviations for the outcome measures, and we performed Pearson bivariate cor-
9
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relations to describe the associations among episodic foresight abilities, children’s age and sex,
episodic memory, executive functions, and the CRI.

We then ran one-way analyses of variance (ANOVAs) with episodic foresight scores as the depen-
dent variables and age group as a fixed factor to determine whether participants’ episodic foresight
abilities varied as a function of age within the sample of CPS-involved school-aged children. Bonfer-
roni post hoc comparison across groups was performed. The age groups were defined according to
previous research on typical episodic foresight developmental trajectory in school-aged children by
Ferretti et al. (2018), in which the authors compared three age groups matched for nonverbal IQ level
and gender across three age groups: 6 to 7.10 years (n = 43; M = 6.48 years, SD = 0.49), 8 to 9.08 years
(n = 47; M = 8.58 years, SD = 0.49), and 10 to 11.06 years (n = 47; M = 10.13 years, SD = 0.28). In our
work, we divided the sample (N = 95) into three age groups. In the first group (n = 21, 57.14% males)
children’s ages ranged from 6.11 to 7.99 years (M = 7.29 years, SD = 0.67), in the second group (n = 32,
62.5% males) ages varied from 8.03 to 9.94 years (M = 8.94 years, SD = 0.54), and in the third group
(n = 42, 69.04% males) children’s age ranged from 10.03 to 13.25 years (M = 11.38 years, SD = 0.91).

We did one-sample t tests to compare the CPS-involved children’s episodic foresight abilities in the
current study with Ferretti et al.’s (2018) approximate normative reference sample, using their
reported outcomes as test values. For this, we used data from a subset of 48 children to match the
exact age distribution and demographic characteristics of the study by Ferretti et al. described above.

A multiple regression analysis was performed to test whether children’s age, the CRI, and the cog-
nitive variables evaluated in the study significantly predicted the episodic foresight abilities of CPS-
involved children. The model was performed using the forced entry method, and the predicting vari-
ables were added in two blocks. The first block included children’s age, and the second block included
the CRI along with the other cognitive variables. The inclusion of such variables is justified by the lit-
erature sustaining a relation among episodic foresight ability, episodic memory, and executive func-
tions and also empirically by the results of the Pearson bivariate correlations. For the regression
analysis, 20 participants were found to have missing values on executive functions and episodic mem-
ory measures given that, during the COVID-19 pandemic, Portugal had multiple mandatory lockdowns
where no physical contact was allowed, and the data collection procedure was adapted to an online
version and applied through a secure videoconference. As a consequence, it was not possible to collect
some measures of the original protocol that were not suitable for the online format.

Finally, taking into consideration the particular characteristics and results previously observed in
this at-risk sample, and also the literature on episodic foresight abilities and its manifestation during
child development, we did a moderation analysis to examine the role of cumulative risk in the rela-
tionship between episodic memory and episodic foresight. The moderating effect was tested, control-
ling for children’s age, using the PROCESS macro for SPSS, Model 1 (Hayes, 2018). The assumptions of
the linear model were verified, and the means for the independent variable (episodic memory) and the
moderator were centered prior to computing the interaction to ensure that the analysis was not dis-
torted by the correlation between episodic memory and CRI as well as their interaction. The Johnson–
Neyman technique was applied to evaluate the range of significance of the interaction and the
moderator values for which the interaction effect was significant (Johnson & Neyman, 1936).
Results

Descriptive statistics and association among variables

Table 4 shows the descriptive statistics for the variables in the study and the associations among
them. Moderate positive correlations were observed between episodic foresight and episodic memory
and between episodic foresight and children’s age, as shown in Table 4. The CRI was negatively cor-
related with episodic foresight. Weak positive correlations were observed between episodic foresight
and two executive functions: working memory and cognitive flexibility. Episodic foresight was not
significantly correlated with inhibitory control or with children’s sex.
10



Table 5
Performance on the Picture Book Trip task, assessing episodic foresight abilities, comparing three age groups: Means (and standard
deviations).

Measure Total
N = 95

6- to 7.9-year-
olds
n = 21

8- to 9.9-year-
olds
n = 32

10- to 13-year-
olds
n = 42

Post hoc

Episodic Foresight Composite
Score

12.80
(3.77)

9.90 (0.75) 13.09 (0.61) 14.02 (0.53) 1 < 2 = 3*

Identification Score 8.38 (1.92) 6.76 (0.37) 8.41 (0.30) 9.17 (0.26) 1 < 2 = 3*
Motivation Score 4.42 (2.43) 3.14 (0.51) 4.69 (0.42) 4.86 (0.36) 1 < 3 = 2*

* Group-related differences were statistically significant after Bonferroni correction (p < .05).

Table 4
Means, standard deviations, and bivariate Pearson (r) correlations between episodic foresight, executive functions, episodic
memory, children’s age and sex, and CRI.

Measure M SD 1 2 3 4 5 6 7

1. Episodic foresight 12.8 3.76 –
2. Inhibitory control 7.68 3.23 .02 –
3. Cognitive flexibility 7.98 2.86 .22* .42** –
4. Working memory 7.84 3.03 .21* .26* .19 –
5. Episodic memory 2.84 1.25 .48** .06 .06 .31** –
6. Children’s age 9.65 1.82 .41** �.13 �.21 .04 .48** –
7. Children’s sexa – – �.05 .23* .20 �.01 .02 �.14 –
8. CRI 5.05 1.63 �.25* �.09 �.03 �.19 �.17 .02 .23

Note. CRI, cumulative risk index.
a Boys = 0, girls = 1.
* p < .05 (two-tailed).
** p < .01 (two-tailed).
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Comparison of episodic foresight abilities across age groups

The Episodic Foresight Composite Scores were found to be different across groups, as given by
significant main effect of age revealed in the one-way ANOVA, F(2, 92) = 10.21, p < .001, gp2 = .18.. Bon-
ferronís post hoc analysis indicated that 6- to 7.9-year-old children exhibited worse episodic foresight
abilities when compared with both 8- to 9.9-year-olds and 10- to 13-year-olds. There were no signif-
icant differences in the comparison of the performance of the two older age groups, as presented in
Table 5. A main effect of age was also observed in the ANOVA of Identification Score,
F(2, 92) = 14.04, p < .001, gp2 = .23, as dependent variables and age group as a fixed factor, with children
from the younger group underperforming both groups of older participants. The ANOVA also showed
group-related differences on the Motivation Score, F(2, 92) = 4.03, p = .021, gp2 = .08, and the post hoc
analysis indicated that 6- to 7.9-year-olds’ performance was not significantly different from that of
8- to 9.9-year-olds, with the superposition of the 95% confidence intervals (CIs) [2.12, 4.16] and
[3.86, 5.51], but children from the younger group still underperformed the 10- to 13-year-old children
(see Table 5).

In addition, we estimated the episodic foresight abilities using the same four items of the Pic-
ture Book Trip task described by Ferretti et al. (2018) and compared the results across the three age
groups. This ANOVA resulted in similar outcomes, showing a main effect of age on episodic foresight
abilities, F(2, 92) = 6.66, p = .002, gp2 = .13, with the 6- to 7.9-year-old children (M = 4.00, SD = 0.39)
exhibiting lower scores than the 8- to 9.9-year-olds (M = 5.34, SD = 0.32) and the 10- to 13-year-
olds (M = 5.74, SD = 0.28).

One-sample t test indicated that the CPS-involved children had significantly lower episodic fore-
sight abilities compared with the normative reference sample (Ferretti et al., 2018) at the test value
of 6.33 for 6- and 7-year-old children (M = 3.63, SD = 0.73), t(7) = � 3.70, p = .008, d = 1.31; at the
11
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test value of 7.38 for 8- and 9-year-olds (M = 5.14, SD = 0.41), t(20) = �5.46, p < .001, d = 1.19; and at
the test value of 7.49 for 10- and 11-year-olds (M = 5.21, SD = 0.39), t(18) = � 5.78, p < .001, d = 1.33.

Regression and moderation analysis

To analyze children’s age, CRI, episodic memory, and executive functions as predictors of episodic
foresight abilities in this CPS-involved sample, a multiple regression analysis was performed with the
Episodic Foresight Composite Score as dependent variable. Children’s age, as the only variable
included in the first block, explained 9% of the variance and was a significant predictor of episodic
foresight, R2 = .10, F(1, 73) = 8.09, p < .01. When CRI and the cognitive variables were included in
the model, significant variance was added to the model (DR2 = .32, p < .001). The final model explained
37% of the variance, R2 = .42, F(6, 68) = 7.54, p < .001, with CRI negatively predicting episodic foresight,
and children’s age, cognitive flexibility, and episodic memory positively predicting episodic foresight,
as shown in Table 6.

Moderation analyses were performed to evaluate the role of CRI in the well-established relation-
ship described in the literature between episodic memory and episodic foresight while controlling
for children’s age. The CRI was mean-centered and categorized in three levels—low risk (M � 1SD),
moderate risk (M), and high risk (M + 1SD)—by the statistical software used to run the analysis, specif-
ically the IBM SPSS Process macro (Hayes, 2018). As illustrated in Table 7, both episodic memory and
Table 6
Unstandardized coefficients (and standard errors) of the multiple regression analysis for episodic foresight as dependent variable
and children’s age, CRI, executive functions, and episodic memory as predictors.

Model 1 Model 2

b0 (intercept) 6.44 (2.42)** 5.32 (2.87)
b1 (children’s age) 0.69 (0.24)** 0.49 (0.23)*
b2 (CRI) �0.65 (0.21)**

b3 (working memory) 0.19 (0.12)
b4 (inhibitory control) �0.08 (0.12)
b5 (cognitive flexibility) 0.37 (0.13)**

b6 (episodic memory) 0.79 (0.32)*
R2 .10 .42
Adjusted R2 .09 .37
F 8.09** 7.53***

DR2 .32**

Note. CRI, cumulative risk index.
* p < .05.
** p < .01.
*** p < .001.

Table 7
Regression results for a moderation model evaluating the impact of CRI and EM and their interaction on episodic foresight,
controlling for children’s age.

Coefficient (b) Standard error t p

Constant 9.85 2.08 4.74 .000
EM (X) 1.05 0.31 3.41 .001
CRI (W) �0.58 0.20 �2.83 .006
EM*CRI (X*W) 0.36 0.18 2.00 .05
Children’s age (covariate) 0.34 0.21 1.62 .11
Conditional effects (W)
�1.64 (M � 1SD) 0.46 0.42 1.11 .27
.000 (M) 1.05 0.31 3.41 .001
1.64 (M + 1SD) 1.64 0.44 3.76 .000

Note. CRI, cumulative risk index; EM, episodic memory.
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Fig. 1. Association between episodic memory and episodic foresight at low, moderate, and high levels of cumulative risk.
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CRI were significant predictors of episodic foresight, revealing positive and negative associations,
respectively. The interaction between CRI and episodic memory was also significant, suggesting the
moderator role of CRI.

Results indicated that episodic memory and episodic foresight were positively associated at mod-
erate levels (b = 1.05, SE = 0.31, p = .001, 95% CI [0.44, 1.66]) and high levels (b = 1.64, SE = 0.44,
p < .000, 95% CI [0.77, 2.51]) of CRI. However, there was a nonsignificant association between episodic
memory and episodic foresight at low levels of CRI (b = 0.46, SE = 0.42, p = .27, 95% CI [�0.37, 1.29]).

The simple slope analysis illustrated in Fig. 1 indicates that at low levels of risk the association
between episodic memory and episodic foresight was not statistically significant, whereas at
moderate and high levels of risk the relationship between episodic memory and episodic foresight
became positive and significant (p < .001).

Johnson–Neyman analysis of simple slopes indicated that the region of significant moderation was
observed from the CRI value of � 1.00 onward (in z scores).

In absolute values, this means that above five risk factors, among those used to estimate the CRI,
the moderator strengthened the positive relation between episodic memory and episodic foresight.
Discussion

The capacity to represent the future, to project oneself into plausible upcoming scenarios adjusting
one’s actions and decisions in regard of the future, is a crucial cognitive resource from both an evolu-
tionary and a developmental perspective (Atance et al., 2023; Suddendorf, 2017). The current study set
out to characterize episodic foresight abilities in school-aged children engaged with the CPS, address-
ing its association with episodic memory and executive functions, and how this association is affected
by the cumulative exposure to risk factors. It also aimed to describe possible detrimental effects of risk
exposure indicated through the comparison of the outcomes observed within CPS-involved children
undergoing multiple risks with an approximate normative sample of children not exposed to risks
or adversities, as reported by Ferretti et al. (2018).

The development of episodic foresight has gained attention during recent years. Research has
shown the enhancement of episodic foresight abilities during middle childhood (Adornetti et al.,
2021; Atance et al., 2023; Coughlin et al., 2019; Terrett et al., 2019). Although there are no standard-
ized measures or parameters to evaluate episodic foresight abilities regarding children’s age and
developmental level, our findings are consistent with those of previous studies suggesting that episo-
dic foresight ability increments are observed in school-aged children (Abram et al., 2014; Coughlin
et al., 2014).

The comparison of the episodic foresight abilities observed in the current study with the results
reported by a study of episodic foresight developmental trajectory in school-aged children with
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typical development and not exposed to risks or adversities (Ferretti et al., 2018) indicated that CPS-
involved children had diminished performance, with significantly lower episodic foresight scores. In
addition, the evidence that CRI negatively predicts episodic foresight abilities also confirms the
hypothesis of the detrimental effect of cumulative risk exposure on the episodic foresight abilities
of CPS-involved school-aged children, which is in line with the study of Gerin (2018) showing the
detrimental effect of risks and adversities on episodic foresight among adolescents.

The regression analysis of executive functions as predictors of episodic foresight abilities showed
that cognitive flexibility was a significant positive predictor, but not working memory or inhibitory
control. These findings mirror the evidence provided by previous studies showing that some executive
functions may be core cognitive mechanisms underlying episodic foresight abilities (Ferretti et al.,
2018; Hanson et al., 2014; Schacter et al., 2017). Our findings corroborate previous studies suggesting
that episodic foresight comprises flexibility to deal with diverse alternative scenarios and to shift
between current and future constraints, which might not always be consistent with the current
experience (Miloyan & McFarlane, 2019).

Another important finding was the role of episodic memory as a predictor of episodic foresight
abilities, expressed through a positive medium effect size association. This is in line with the evidence
reported by previous studies (Coughlin et al., 2014, 2019; Renoult et al., 2019; Szpunar & Schacter,
2018; Terrett et al., 2019). In accordance with the constructive episodic simulation hypothesis
(Schacter & Addis, 2007), our findings illustrate a close relation between the mental representations
of the past and the representations of the future, allowing one to mentally re-enact a specific personal
past experience and to imagine upcoming events, projecting the self forward in time in order to
mentally anticipate the future (Nyhout & Mahy, 2023; Tulving, 2005).

Future projection involved in episodic foresight abilities relies heavily on episodic memory, which
is crucial to scaffold the emergence and progress of episodic foresight abilities in developmental pro-
cesses (Coughlin et al., 2014; Nyhout & Mahy, 2023; Tulving, 2005). In the current study, the associ-
ation between episodic memory and episodic foresight was disclosed in moderate and high levels of
cumulative risk, but not in low levels. The episodic foresight performance among children exposed to
low levels of risk seems to be preserved from the detrimental effects of risks (which are more evident
in moderate and high levels of CRI) and appears to be closer to that of children with typical develop-
ment not exposed to risks or adversities. The incremental performance in these circumstances indi-
cates that children achieve the highest levels of episodic foresight abilities during middle and late
childhood, preceding the protracted changes observed during adolescence (Adornetti et al., 2021;
Coughlin et al., 2014, 2019; Ferretti et al., 2018; Gerin, 2018; Terrett et al., 2019). Within this frame-
work, our findings indicate the stability of the episodic foresight abilities among children exposed to
low levels of risk. Greater stability of episodic foresight abilities also means less variability in the
developmental outcomes, noting that episodic foresight becomes less dependent on the episodic
memory scaffolding processes. The literature acknowledges that the mechanisms underlying episodic
foresight are not fully explained, and as such further research is required to deepen our understanding
of which and how cognitive functions work as underlying mechanisms to explain episodic foresight
abilities, especially those related to self-regulatory processes and more sophisticated future thinking
orientation (Ferretti et al., 2018; Loose & Vasquez Echeverria, 2021).

Confirming our hypothesis, the results provide additional evidence pointing to the detrimental
effects of cumulative risk on episodic foresight abilities and its relation to episodic memory. High
and medium levels of CRI strengthened the positive association between episodic memory and episo-
dic foresight when compared with low levels of CRI. Furthermore, our findings suggest that higher
levels of episodic memory in CPS-involved children might buffer the detrimental effect of risk on epi-
sodic foresight abilities. CPS-involved children who manage to recall specific events and talk about
their personal past experiences, presenting preserved episodic memory abilities even when exposed
to moderate or high levels of risk, may be more likely to successfully project themselves into the
future, imagine upcoming events, and provide adaptive responses to adverse circumstances. In other
words, strong episodic memory may protect episodic foresight abilities from the detrimental effects of
cumulative risk.

Previous studies demonstrated the detrimental effect of risk exposure and adversities in children’s
cognitive development, especially in the domains of executive functions (DePrince et al., 2009;
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Irigaray et al., 2013; Kirke-Smith et al., 2014) and episodic memory (Goodman et al., 2010; Johnson
et al., 2005; Salomão et al., 2021; Valentino et al., 2009). The current study contributes to the literature
by ascertaining the detrimental effect of cumulative risk exposure on episodic foresight abilities in
CPS-involved children. CRI not only was identified as a negative predictor of episodic foresight abilities
but also had a moderator effect in the relation between episodic memory and episodic foresight.

One of the key strengths of the current study is the combination of children’s self-report measures
with cognitive outcomes obtained directly from the children within a multi-method approach, includ-
ing narrative analysis, a behavior forced-choice task, and standardized and nonstandardized tasks.
Different from other studies that applied exclusively narrative assessments of episodic foresight
and episodic memory abilities (Abram et al., 2014; Coughlin et al., 2014, 2019; Terrett et al., 2019),
we combined behavioral and narrative tasks previously used in other studies in this field.

The current study also presents limitations. Even though it was important to approach the partic-
ular sample of CPS-involved children, we acknowledge that the children’s behavioral and emotional
adjustment might interfere with their cognitive abilities’ outcomes and therefore suggest that these
outcomes be accounted for in future research addressing CPS-involved children’s episodic foresight
abilities. This is particularly relevant in the case of the measure of episodic memory that was obtained
through the narratives of children’s routine and interaction with their parents in everyday life. Given
the well-known fact that CPS-involved children may avoid or show some resistance to talk about
personal experiences, the children’s narratives might present some biases, precluding an accurate
evaluation of their cognitive/episodic memory abilities.

The current study is also limited by the lack of a control group to establish a comparison with
children not engaged with the CPS and under no influence of risks or adversities. We tried to address
this limitation by comparing our data with those of a study using a normative sample of school-aged
children (Ferretti et al., 2018). Still, future studies are in order to replicate these analyses with larger
samples, including participants not involved with the CPS and not at risk for comparison purposes.
Conclusions

The current study offers some important insights into the literature on episodic foresight during
middle childhood, with a focus on CPS-involved children undergoing adversities and cumulative risk
exposure. The past decade has seen rapid progress in research on episodic foresight abilities within
developmental approaches. The findings presented in the current study offer a contribution to
exploring the detrimental effects of risks and adversities on the cognitive domain of mental time
representation and future-oriented thinking.

Relevant implications draw attention to the importance of fostering activities in diverse settings
(e.g., home, school, CPS) aiming at stimulating episodic memory in children who are exposed to risks
and adversities. With this, children’s episodic foresight abilities are promoted, which is known to be so
important for their well-adjusted functioning. Considering the complex and challenging endeavor of
supporting children exposed to risks and adversities, the policy and service planning could benefit
from strategies focusing on aspects of children’s life that are amenable to change. This may be
achieved by promoting children’s participation in the settings they attend. By enhancing children’s
opportunities to talk about their past personal experiences, their episodic memory strengthens,
consequently scaffolding episodic foresight abilities.
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