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ABSTRACT

Objective: To investigate the neuropsychological component features of elderly patients with a history of late-life
depression reporting a previous history of Childhood Trauma (CT).

Methods: Outpatients between 60 and 85 years old with a recent history of latelife depression were divided into two
groups, childhood trauma and no childhood trauma, according to a previous history of childhood trauma assessed with
the Childhood Trauma Questionnaire (CTQ). Cognitive abilities were assessed using the stroop color and word test
(inhibition), iowa gambling task (decision-making), and verbal fluency test (semantic verbal fluency).

Results: Total CTQ scores were associated with lower stroop color and word test time scores (p=0.041). Physical Abuse
(PA) was associated with a lower lowa Gambling Task (IGT) net score (p=0.015). Emotional Neglect (EN) was associated
with a higher semantic verbal fluency score (p=0.021) and a lower stroop test time score (p=0.037). Emotional abuse,
sexual abuse and physical neglect had no neuropsychological pattern. These results remained significant even after
controlling for confounding factors including age, gender, level of depression, antidepressant treatment, and history of
previous suicide attempts.

Conclusion: Patients with a history of physical abuse had low decision-making scores and those with a history of
emotional neglect had good cognitive control. It is necessary to examine how neurocognitive mechanisms are impacted
by childhood traumas to develop therapeutic intervensions that improve cognitive performance in older adults.
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INTRODUCTION

The experience of a traumatic childhood event is both common
and a public health concern with approximately 47% of older adults
reporting having experienced a form of Childhood Trauma (CT)
[1,2]. Childhood Trauma (CT), including abuse and maltreatment,
is generally defined by sustained or repeated exposure to events
that typically involve a betrayal of trust [3]. Active examples of CT
include childhood sexual, physical and emotional abuse, whereas
passive examples include emotional and physical neglect [4].
Experiencing maltreatment in childhood significantly increases
the odds of suicide attempts and depression in adulthood, with
individuals being 24 times more likely to attempt suicide [5]. While

current research shows that deficits in decision-making, category
verbal fluency and inhibition are associated with a history of
suicidal behaviour in patients with mood disorders, the specific
neurocognitive mechanisms that link childhood traumas to suicide
attempts in older adulthood remain unclear [6].

Experiences of childhood maltreatment have widely been found
to be associated with the development of cognitive dysfunction
and suicidal behaviours in children, young adults, and adults [7-9].
Furthermore, previous literature has investigated the mechanisms
in which childhood maltreatment influences cognition throughout
development. In a 2019 systematice review, Su, et al. [9] examines
cognitive development through nine domaines of cognitive
functioning, including but not limited to executive functioning,
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processing, and processing speed, to demonstrate an association
between trauma subtypes (i.e., emotional, physical, sexual, abusive,
or neglectful) and cognitive impairment. One potential factor that
predicts the relationship between childhood trauma and suicidal
behviours is disasociation [10]. However, disassociative experiences
do not pinpoint the cognitive meachanisms involved in this
association.

Although the impact of childhood trauma has been extensively
studied in children and adolescent populations, research has yet
to examine its impact on older adults, particularly on those with a
diagnosis of depression [2]. One study demonstrates that in older
adults aged 65-85, adverse childhood events were associated with a
more rapid decline in processing speed when depressive symptoms
were present [11]. However, this study did not use the CTQ
questionnaire and did not explore specific subtypes of childhood
abuse. Furthermore, current research has not examined the
implications of childhood trauma on suicide vulnerability in older
adults. It is crucial to understand the specific cognitive functions
that are impacted by CT, specifically as it relates to depression, in
order to improve targeted treatments.

Despite growing interest in the link between childhood trauma and
suicide attempts in adulthood, research exploring the interactions
between CT and cognition has been hindered by the lack of
consensus on how to define and measure CT. As a result, existing
research on CT has faced limited internal and external validity,
reducing the generalizability of findings and restricting their
relevance to the development of clinical treatments. One solution
to improving the measurement of childhood trauma may be to
systematically rely on a validated and reliable questionnaire. This
approach will allow data to be obtained in a way that is replicable and
generalizable across different contexts. Perhaps the most promising
existing tool in this regard is the Childhood Trauma Questionnaire
(CTQ), which remains the most widely used quantitative measure
of childhood trauma [12]. The CTQ remains the frontrunner in
the assessment of CT [13,14].

The current study aims to investigate the neuropsychological
features of elderly patients with a history of late-life depression
reporting a previous history of childhood trauma. We hypothesize
that patients who have experienced childhood trauma will have
poorer performances on all neuropsychological assessments,
including the stroop color and word test (inhibition), iowa
gambling task (decision-making), and verbal fluency test (semantic
verbal fluency), compared to those without a history of childhood
trauma. Specifically, we predict that patients who have experienced
childhood trauma will have poorer cognitive control and decision-
making abilities.

METHODS

Participants

Outpatients ages 60 to 85 years who present with a history of late-
life depression, were recruited from an ongoing study to identify
neurocognitive markers of suicide behaviours. All participants
recruited in this study were separated into two subject groups
(Childhood Trauma vs. No Childhood Trauma) determined by
their scores on the Childhood Trauma Questionnaire (CTQ).

The study was approved by the douglas institute research ethics
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board. Prior to enrollment, participants received a thorough briefing
on the aim and procedures of the study, their role as participants,
and the use of their data. All enrolled participants provided written
informed consent. Participant anonymity and data security were
ensured by the use of subject ID’s for all records and password-
protected, secure data storage. All participants presented with a
recent (in the previous six months) diagnosis of a major depressive
episode according to the Structured Clinical Interview for Axis
I DSM-IV-TR (SCID I-RV) [15]. Patients were excluded from
the study if they had a lifetime history of schizophrenia, bipolar
disorder, neurological disease or a history of alcohol/drug abuse
or dependence over the last 12 months. Participants were taking
medication at recruitment (Table 1). Participants were English or
French-speaking natives of Québec, Canada.

Measures

Clinical assessment: The severity of depression was scored based on
the Hamilton Rating Scale for Depression (HAMD-1) [16]. Suicidal
history was assessed using the colombia suicide history form, while
current suicidal ideation was assessed using the Beck Suicide Intent

Scale (BSIS) and the scale for suicidal ideation [17-19].

Childhood trauma was assessed using the Childhood Trauma
Questionnaire (CTQ) [12]. The CTQ has been validated in clinical
and non-clinical settings and possesses excellent test-retest stability
[12]. For these reasons, it currently remains the primary assessment
of Childhood Maltreatment (CM), despite more novel instruments
being developed [9]. The CTQ assesses patients for five subtypes
of childhood trauma, including Emotional Abuse (EA), Physical
Abuse (PA), Sexual Abuse (SA), Emotional Neglect (EN) and
Physical Neglect (PN). Assessment scores are rated on a likert scale
from 1 (“never true”) to 5 (“very often true”), by which a higher
score indicates a higher severity of trauma.

Neuropsychological assessment: Cognitive control was assessed
using the stroop color test, decision-making using the iowa gambling
task, and verbal fluency using the FAS verbal fluency test [20-22].
Lastly, verbal IQ was assessed by the National Adult Reading Test
(NART) [23,24]. The order of these assessments was randomized.

Data Analysis

Categorical variables in this analysis are presented as percentages,
whereas quantitative variables are presented as means with standard
deviations. Shapiro-Wilk’s test was used to examine the normality
of continuous variables. Sociodemographic and clinical variables
were compared using a t-test analysis. Lastly, a Chi-square test was
used to compare qualitative values. All analyses were performed
using SPSS (version 24.0; SPSS, Inc., Chicago, IL). An alpha
threshold of 0.05 was set a priori.

Participants were assigned subject groups based on their history of
childhood trauma (Childhood Trauma: total CTQ score of >51;
No childhood trauma: total CTQ score of <51). The association
between childhood trauma and neuropsychological features
was investigated using a t-test to compare the two groups across
the neuropsychological test scores. A linear regression analysis
examined potential confounding factors including age, gender,
severity of depression, medication use, and previous history of
suicide attempts.
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RESULTS

Demographic and clinical characteristics

Participants, primarily women (73.6%), with a history of late-life
depression were included in the present study (Table 1). Patients
with a history of childhood trauma (n=30) compared to those
without a history of childhood trauma (n=39) did not significantly
differ on any of the demographic and clinical variables, except for
antidepressant use. Subjects in the no childhood trauma group
reported taking antidepressants (p=0.020).

Association between childhood trauma and
neuropsychological features (Table 1)

Participants with a history of childhood trauma took significantly
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less time to execute the interference part of the stroop color
and word test than those without CT (F=5.06; t=2.08; df=67; p
=0.041) (Figure 1). Patients with a history of physical abuse had
significantly lower IGT net scores compared to patients with
no history of PA (F=.654; t=2.49; df=65; p=0.015) (Figure 2). In
addition, emotional neglect was associated with a lower reaction
time at the Stroop Color and Word Test (SCWT) (F=3.20; t=2.13;
df=67; p=0.037) and higher semantic verbal fluency score (F=1.47;
=.2.35; df=67; p=0.021). These results remained significant even
after controlling for confounding factors including age, gender,
severity of depression, antidepressant medication, and history of
previous suicide attempts.

There were no statistically significant neuropsychological
differences across groups with and without emotional abuse, sexual

abuse and physical neglect.

Table 1: MClinical and neuropsychological features of childhood trauma (according to CTQ total scores) in elderly population with a history of late-life

depression.

No childhood trauma No childhood trauma
CTQ total <51 CTQ total <51 Statistics F p-value
n=39 n=39
Demographic and clinical variables
Women, n (%) 29 (54.7%) 24 (45.3%) X2=0.30 - 0.58
Age (years), mean (SD) 67.3 (6.7) 66.13 (5.87) 0.710 0.43
Education level, (NART 72.8 (16.6) 70.53 (16.58) 0.10 0,56
score, mean (SD)
HAMD-7 irems total 74(6.2) 5.3 (4.8) 0.399 0.2
score, mean (SD)

Previous history of 19 (67.9%) 9 (32.1%) X2-2.46 o.11
suicide attempts, n (%) e e ’ i ’
Antidepressants, n (%) 34 (87.2%) 19 (63.3%) X2=5.41 - 0.02
Antipsychotics, n (%) 22 (56.4%) 13 (43.3%) =1.16 - 0.28
Mood stabilizer, n (%) 2 (5.1%) 2 (6.7%) X?=0.07 - 0.78

Neuropsychological variables
IGT net score, mean 10.4 (30.5) 2.2(22) 2.063 0.21
(SD)
TMT B/A score, mean 4.7 (14.4) 2.5 (1.0) 2.324 0.40
(SD)
HSCT B time (ms), 223.8 (164.6) 182.3 (103) 0.622 0.23
mean (SD)
SCWT interference
time score (ms), mean 92.3 (58.5) 67.5(32.2) 5.061 0.041
(SD)
Phonemic verbal
fluency test, mean (SD) 19.7 (7.6) 20.6 (6.8) 0.006 0.616
Semantic verbal fluency 24.4(9.8) 25.8(1.5) 0.627 0.530

test, mean (SD)
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Figure 1: Interference stroop standardized predicted value and childhood trauma (CTQ) adjusted for age, gender, depression, education level.
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Figure 2: IGT net score standardized predicted value and physical abuse adjusted for age, gender, depression, education level.
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Further subject group analysis, based on a history of suicide
attempts, revealed that in patients with a history of suicide
attempts, EN was associated with a higher semantic verbal fluency
score (p=0.021), compared to those without EN. This association
was not found in the group without a history of suicide attempts.

Additionally, in the group of patients with no history of suicide
attempts, those who experienced PA had significantly lower IGT
net scores compared to patients with no history of PA (p=0.015).
This result was not found in the group with a history of suicide
attempts.

DISCUSSION

This study aims to differentiate neurocognitive pathways through
a history of childhood abuse and neglect. To our knowledge, this
is the first exploratory study to document an association between
childhood trauma and cognition in latelife depression. The
results from this study demonstrate that CT is associated with
strong cognitive performance, based on a sample of older patients
presenting with a history of late-life depression. Furthermore, the
results illustrate that the specific impact on cognitive performance
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varies depending on the type of CT that was experienced.

Our results demonstrate that individuals who experienced physical
abuse had lower net scores on the iowa gambling task. A study by
Tjoelker, et al. [25]. found childhood PA and EN to be associated
with decreased interference control. This deficit in executive
functioning may be explained by a stress and inflammatory
response to child abuse [26]. Furthermore, a study by Guillaume, et
al. [27] reveals that patients with a history of suicide attempts who
experienced sexual abuse and emotional neglect had lower IGT
scores. Interestingly, our results demonstrate the contrary. Those
without a history of suicide attempts but with a history of PA had
lower IGT net scores than those without PA. These findings suggest
that trauma may significantly impact decision-making regardless of
other confounders.

Our results further demonstrate an association between total CTQ
score and the stroop color and word test. Patients with a history of
childhood trauma had a lower delay in response time, indicated by
a lower interference score. These results illustrate that older adults
with a history of CT have higher cognitive inhibition and lower
levels of impulsivity compared to patients without a history of CT.
This decrease in impulsivity may be explained by the impact of
CT on neurocognitive regions, such as the dorsomedial prefrontal

4
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cortex (dmPFC), a region that is crucial to cognitive control. This
theory is supported by a recent study by Ross, et al. [28] which
demonstrates that exposure to PA during childhood increases the
activation of the dmPFC regions during failed inhibition amongst
adolescents.

Contrary to findings in our study, current literature supports
the theory that patients with a history of CT have impaired
cognitive inhibition and higher impulsivity. A study by Zhai, et
al. [29] found that inhibitory control, modulated by the anterior
cingulate cortex, was indicated by fewer errors on the SCWT.
In these findings, childhood trauma is illustrated to potentially
portend neurodevelopmental changes that impede the recruitment
of control-associated ACCAunctioning during distress [29].
These findings give an argument for the possible anatomical
discrimination between regions primarily implicated in the IGT,
such as the ventral prefrontal cortex, as well as regions significantly
implicated in cognitive control, such as the dorsal prefrontal cortex

[30].

These findings contribute to Brokke, et al.’s [10] theory of the
role of dissociative behaviors in cognitive processing, amongst
those with a history of trauma. Our findings of a lower delay in
response time, indicated by a lower interference score, suggest
that disassociation may create a top-down control effect in which
external distractions are reduced during informatin processing [31].
Although the mediating role of dissociate behaviors and suicidal
behaviors remains unclear, one potential explanation may be that
diassociative behaviours are a marker of cognitive fragmentation,
impaired emotional processing and problem solving. These
impairments may contribute to maladaptive coping responses,
exacerbating symptoms of depression and eventually suicidal
behaviors in adulthood, in the face of adverse life events [32-35].

CONCLUSION

A previous experience of childhood trauma may impact crucial
cognitive functions, such as cognitive control and decision-making,
in late-life depression. Patients with a history of physical abuse
demonstrated low decision-making scores and patients with a
history of emotional neglect demonstrated good cognitive control.
The long-term impact of childhood trauma on health outcomes
in older adulthood remains understudied, despite current
literature suggesting that adverse childhood experiences may have
a negative impact on cognition, even years after their occurrence.
There is a consequential need for further research that clarifies
the mechanisms that moderate or mediate this phenomenon.
Advanced research on the impact of childhood trauma on
neuropsychological mechanisms in older adulthood will foster the
development of optimized interventions for latelife depression
and cognitive decline. As a result, effective cognitive interventions
may prevent adverse outcomes including psychiatric disorders and
suicidality.

LIMITATIONS

There are several limitations to this study which must be underlined.
Firstly, the population for this study ranges from ages 60-85 years
old. This older age cohort may skew the neurocognitive findings that
we relate to childhood trauma in our study, as there may be many
additional life experiences, beyond CT, that may contribute to or
account for changes in neurocognition. A prospective longitudinal
study from the onset of CT to late life may lead to more accurate
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data to examine the relationship between neurocognitive changes
and childhood trauma. Furthermore, the small sample size of this
study limits statistical power and the generalizability of findings. A
replication of this study with larger patient groups is required to
strengthen the study’s external validity. Lastly, as trauma history
and patient controls represent heterogeneous groups, there is a risk
of variable findings based on sample selection. Consequentially,
the findings from this study may not be generalizable to all forms
of trauma-related outcomes.
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