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ABSTRACT

Aims: Characterising the association between childhood maltreatment (CM) and cognitive functioning in bipolar disorder (BD)
is crucial for improving the understanding of how early environmental risk factors impact the presentation of the disorder. We
conducted a systematic review and meta-analysis to estimate associations between overall and subtypes of CM, global cognition/
IQ, and five cognitive domains in BD (attention/processing speed, verbal memory/learning, working memory, executive func-
tions/verbal fluency, and social cognition), and to explore moderators/mediators in these associations.

Methods: A systematic search was performed on 24 June 2024 to identify published peer-reviewed articles in six databases
(PROSPERO-CRD42023468641).

Results: From 780 identified records, 20 studies were included, comprising 2457 individuals with BD (M +SD, age in
years =39.5+9.7; 41.3% males; BD type [ =81.2%); 152 effect sizes were pooled in random-effect meta-analyses. Overall CM was
negatively associated with global cognition/IQ, attention/processing speed, and verbal memory/learning (r=-0.14 to —0.18,
p=0.002 to <0.001). Sexual/physical abuse and physical neglect were negatively associated with global cognition/IQ, working
memory, and executive functions/verbal fluency (r=—0.07 to —0.18, p=0.037 to < 0.001). Emotional abuse was negatively associ-
ated with working memory (r=—0.12, p=0.002). Emotional neglect was unrelated to cognitive functions. CM (overall/subtypes)

Kamilla Woznica Miskowiak and Eduard Vieta are joint last authorship

This is an open access article under the terms of the Creative Commons Attribution License, which permits use, distribution and reproduction in any medium,

provided the original work is properly cited.

© 2025 The Author(s). Acta Psychiatrica Scandinavica published by John Wiley & Sons Ltd.

Acta Psychiatrica Scandinavica, 2025; 0:1-24 1 of 24
https://doi.org/10.1111/acps.13813


https://doi.org/10.1111/acps.13813
https://doi.org/10.1111/acps.13813
mailto:
https://orcid.org/0000-0002-8589-7384
https://orcid.org/0000-0002-8621-2885
https://orcid.org/0000-0002-3436-3358
mailto:
https://orcid.org/0000-0003-2572-1384
mailto:
https://orcid.org/0000-0002-0548-0053
mailto:nefares@recerca.clinic.cat
mailto:kamilla.miskowiak@regionh.dk
mailto:evieta@clinic.cat
http://creativecommons.org/licenses/by/4.0/
http://crossmark.crossref.org/dialog/?doi=10.1111%2Facps.13813&domain=pdf&date_stamp=2025-05-06

was unrelated to social cognition. Meta-regressions did not identify any consistent moderators. Narrative synthesis identified

possible moderators/mediators. Associations were of small magnitude, and a limited number of studies assessing CM subtypes

and cognitive functions are available.

Conclusion: CM exposure is associated with worse cognitive performance in people with BD, an effect observed across multiple
maltreatment types and cognitive domains. Besides trauma-informed interventions, those with BD and CM require cognitive

assessment and therapies to rehabilitate cognitive functioning.

1 | Introduction

Bipolar disorder (BD) is a leading cause of years lost to dis-
ability worldwide [1]. BD is associated with poorer cognitive
performance and quality of life, work impairment, mortality
rates, and health care costs and utilisation [2, 3]. Evidence in-
dicates that persistent cognitive deficits in BD are a critical de-
terminant of clinical outcomes and functioning [4], and are an
emerging treatment target in BD [5]. Specifically, trait-related
cognitive deficits have been observed across attention, verbal
memory and learning, response inhibition, verbal fluency, and
executive functions, with a prevalence of clinically relevant
impairment in 50%-70% of individuals during periods of par-
tial or full remission [6-8]. Importantly, this impairment may
precede the illness onset [9], worsen as the illness progresses
[10], impact negatively on functioning [11] and heighten the
risk of psychiatric hospitalisations [12]. Nevertheless, the de-
velopment of treatments targeting cognition in BD has proved
challenging due to the limited understanding of the origins of
cognitive impairment [5]. A better understanding of the fac-
tors contributing to cognitive impairment in BD would thus
be beneficial for developing individualised interventions and
prevention strategies.

Childhood maltreatment (CM), in the form of sexual, physical,
and emotional abuse; physical and emotional neglect before the
age of 18 [13, 14], is a key environmental factor contributing to
the development of psychiatric conditions, including BD [15].
More than 50% of individuals with BD have a history of CM
[16, 17]. Exposure to CM during periods of greater neurodevel-
opmental plasticity has been linked to lasting impairments in
brain function and connectivity [18, 19]. CM exposure has also
been strongly linked to disturbances in critical developmental
skills (i.e., emotion regulation and social communication) and
increased levels of chronic stress [20], which likely contribute
to the development and progression of cognitive dysfunction
across the life span [21]. Consistent with this, emerging evidence
also suggests a significant association between CM and neuro-
and socio-cognitive impairments across various domains in
individuals with different neuropsychiatric conditions [22-24],
including BD [25-27].

To date, research exploring the relationship between CM and
cognitive functioning in BD has produced mixed results. A re-
cent systematic review found consistent evidence for CM being
related to poorer cognitive functioning in mood disorders across
global cognition and executive functions for euthymic patients,
and psychomotor speed for in-episode patients, with only mixed
evidence for impaired verbal memory and executive function
for in-episode patients [25]. However, only four studies were
conducted in BD populations, all except one were ‘euthymia’

studies, and social cognition was not explored. Another system-
atic review found an association between exposure to CM and
worse global cognition, verbal and visual memory, processing
speed and attention in mood disorders, and that specific trauma
subtypes differentially associate with specific cognitive abilities
[28]. However, the few studies conducted in BD were not enough
to reach definitive conclusions. Only one previous meta-analysis
[24] examined the link between CM and neurocognition in
adults with BD and found a significant association between CM
and global cognition, and a small negative relationship between
CM and working memory. However, this study was conducted
in psychotic disorders, including BD with psychotic features
(but not without psychotic features) and social cognition was
not explored.

Furthermore, potential moderating (e.g., age, sex and BD type)
or mediating factors (e.g., personality and biological stress) in
the association between CM and cognitive functioning have
seldom been studied. Taken together, the existing literature on
the relationship between CM and cognitive function in BD is
limited and inconsistent; no meta-analytic studies have yet com-
prehensively evaluated the association between CM exposure
and cognitive functioning in BD, and it remains unclear which
specific cognitive domains are most affected, highlighting a sig-
nificant gap in the research.

This systematic review and meta-analysis sought to address
these gaps by determining whether CM and its subtypes are as-
sociated with cognitive functioning, including global cognition
and distinct cognitive domains (neurocognition, social cogni-
tion) in individuals with BD. These findings may help clarify
factors contributing to the inconsistencies in the current liter-
ature. Understanding specific and global areas of dysfunction
may help to shed light on mechanisms underlying the associ-
ation. The review also explored potential moderators that may
modify the strength and/or direction of associations between
CM and cognitive functioning, and mediators that may explain
these associations. Collectively, this information will enhance
the development of mechanism-specific theories and inform
strategies for improving prediction, early identification, and tar-
geted interventions.

2 | Methods
2.1 | Protocol
The review protocol was pre-registered on PROSPERO
(CRD42023468641). This review follows the Preferred

Reporting Items for Systematic Reviews and Meta-Analyses
(PRISMA 2020) guideline [29] (see ST1 and ST2 in the Data S1),
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Summary

« Summations
o Being exposed to CM, especially physical maltreat-
ment, is associated with worse cognitive functioning
in BD.

o There is no evidence of an association between CM

and social cognition of emotion perception and the-
ory of mind skills in BD.
There is little evidence of moderating/mediating fac-
tors: cognitive disruptions increase with higher de-
pression symptom severity, and lower IQ may be an
underlying mechanism between CM and cognitive
problems in BD.

o

 Limitations

o The number of relevant studies is small, with dif-
ferent cognitive tasks across studies. Consequently,
analyses of heterogeneity and moderators are
limited.

o Evidence of moderators and mediators of the path-
way between CM and cognitive outcomes in BD is
scarce.

o Evidence relating to CM (overall and subtypes) and
social cognition is particularly limited, and investi-
gation of associations with cognitive features in BD
is urgently needed.

the Meta-analysis of Observational Studies in Epidemiology
(MOOSE) [30] (see ST3 in the Data S1), and the Enhancing the
Quality and Transparency of Health Research (EQUATOR) [31]
reporting guidelines. For a comprehensive glossary of terms
used in this work, see SA1 in the Data S1.

2.2 | Search Strategy and Selection Criteria

A systematic literature search using multiple Medical Subject
Headings and keywords related to: (1) ‘child maltreatment’; (2)
‘bipolar disorder’ (3) ‘cognitive functioning’ OR ‘neurocogni-
tive function” OR ‘social cognition” using the Boolean operator
‘AND’ (see the search strategy and terms appended in SA2 in
the Data S1) was conducted in PubMed (Medline), PsycINFO,
Embase, Web of Science (Core Collection), Cochrane, and
PILOTS for inception on December 1st, 2023 and updated on
June 24th, 2024. No language, age or date limits were applied.
To identify additional eligible articles, the reference lists of the
included articles were hand-searched for additional studies. A
snow-balling approach was applied to identify additional studies
meeting the inclusion criteria in the reference list of studies [32],
and relevant studies already included in previous systematic re-
views [28, 33] and meta-analysis [26] were cross-referenced man-
ually (N.E.F.-O.).

Titles and abstracts of articles in the initial search were inde-
pendently screened by two reviewers (A.P.-R., S.M.-P.) (81.60%
agreement); discrepancies were resolved with an independent
reviewer (N.E.F.-O.). After excluding irrelevant articles, full
texts were independently assessed for eligibility by three re-
viewers (N.E.F.-O., A.P.-R. and S.M.-P.); full-text discrepancies
were resolved through consensus. In the updated search, two

reviewers (N.E.F.-O. and A.P.-R.) independently conducted title
and abstract screening and full-text assessment; discrepancies
were resolved through consensus. The software Rayyan QCRI
(https://rayyan.qcri.org/) was used to manage citations, remove
duplicates and screening.

2.3 | Inclusion and Exclusion Criteria

Included studies were empirical research articles published in
a peer-reviewed journal. Eligible studies reported quantitative
associations between at least one CM subtype (exposure vari-
able; that is, sexual, physical or emotional abuse; physical or
emotional neglect) and at least one cognitive domain (outcome
variable; global cognition/IQ, attention/processing speed, verbal
memory/learning, working memory, executive functions/verbal
fluency and social cognition) in individuals with BD, or included
data that allowed correlations to be calculated, or provided these
data on request (see the definition and operationalisation of ex-
posure and outcome variables in SA3 in the Data S1). When
more than one published study used the same subjects, the study
with the larger sample size was chosen to maximise power.

Studies were excluded if they: (1) were reviews, clinical case
studies, abstracts, conference proceedings, study protocols, let-
ters to the editor not reporting original data, theoretical pieces
or grey literature; (2) involved interventions and/or assessed
treatment outcomes not providing baseline data.

According to the PECOS framework (Participants, Exposition,
Comparators, Outcomes, Study Design), the method recom-
mended for exploring associations between environmental and
other exposures and health outcomes [34], studies were included if
they: (1) (P) were conducted in individuals with BD, including BD
type I or type II based on ICD [35] or DSM [36] criteria (see manual
codes of BD diagnoses in ST4 in the Data S1); (2) (E) assessed the
presence of CM before age 18, measured as overall (total) or spe-
cific CM subtypes; (3) (C) compared individuals with and without
CM within the same sample of individuals with BD; (4) (O) eval-
uated cognitive functioning including neurocognitive function or
social cognition with standard or validated instruments; (S) were
cross-sectional, cohort and case—control studies.

2.4 | Study Outcomes

The selection of outcome domains was based on outcomes ex-
amined in the included studies, and similar categorisations and
operationalisation used in previous meta-analyses in the field
[24, 26, 37].

After study selection, we categorised the study outcomes into: (1)
Global cognition and IQ: general cognitive ability encompassing
various cognitive domains such as memory, attention, executive
functions, language, and visuospatial skills, and IQ presented as a
composite score that summarises performance across diverse cog-
nitive tasks [24, 38]; (2) Attention and processing speed: sus-
tained and divided attention, and the capacity to process multiple
sources of information simultaneously [39]; (3) Verbal memory
and learning: recall or recognition of verbal stimuli and the pro-
cess through which individuals acquire new information or skills
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[23, 40]; (4) Working memory [41]: cognitive system responsible
for the temporary storage and manipulation of information nec-
essary for complex cognitive tasks such as reasoning, comprehen-
sion, and learning to guide decision-making and behaviour; (5)
Executive functions and verbal fluency [42]: set of higher-
order cognitive processes that enable goal-directed behaviour,
problem-solving, and adaptive responses to novel or complex sit-
uations, including planning, inhibitory control, task switching,
and the capacity to generate words rapidly and efficiently within
specific constraints, reflecting lexical retrieval, language produc-
tion, and cognitive flexibility [23]; and (6) Social cognition (i.e.,
including emotion perception, theory of mind) [43, 44]: processes
to perceive, infer, and decode social information and abilities to
‘make sense of others' behavior’ [45], including recognition and
managing emotions, and the ability to reason about mental states
and understand intentions, dispositions, emotions, and beliefs of
oneself and others.

Appendix SA3 in the Data S1 provides a complete definition and
operationalisation of each outcome domain and ST5 provides a
complete overview of assessments (neuropsychological tests) of
each outcome domain.

2.5 | Data Extraction and Quality Assessment

Data from eligible studies were extracted and tracked in
Microsoft Excel by three independent reviewers (A.P.-R., R.L.-E.
and S.M.-P.) using a structured template and coding form;
discrepancies were discussed with an independent reviewer
(N.E.F.-0.) and resolved through consensus.

Descriptive variables extracted comprised demographics, illness
characteristics and measurement instruments for BD, CM and
cognitive functioning (see a detailed description of the extracted
variables in SA4 in the Data S1). In each study, authors’ (of the
original papers) criteria for classifying neuropsychological tests
into cognitive domains were respected.

Correlation coefficients (r) were extracted as measures of ef-
fect size, or data from which correlations could be calculated.
In the case where no overall CM effect was reported, only the
effects of specific subtypes of CM were extracted. For longitu-
dinal studies, data indicating associations at baseline were ex-
tracted. Corresponding authors were contacted by email twice
to retrieve additional information if necessary.

The quality assessment was independently conducted by two
independent reviewers (N.E.F.-O. and R.L.-E.) (89.38% agree-
ment) using an adapted version of the Newcastle Ottawa Scale
(NOS) [46] for non-randomised studies as employed in previous
meta-analyses [26, 37], which contains additional items to assess
sample size, confounders and statistical tests, as recommended
by the Cochrane Handbook [47] (see ST6 in the Data S1).
Discrepancies were resolved through consensus.

2.6 | Statistical Analysis

Random-effect meta-analyses [48] when a minimum of three
studies were available were conducted. If the number of available

effect sizes did not allow random effects meta-analysis, study
findings were summarised and appraised qualitatively.

For those studies not reporting correlation coefficients, informa-
tion was transformed from available statistics (e.g., mean and
standard deviations between groups comparisons, regression
coefficients and odds ratios), as per procedures used in previ-
ous meta-analyses [26, 37] using established formulas with the
‘Practical Meta-Analysis Effect Size Calculator’ [49]. Pearson
correlation coefficients (effect sizes) were Fisher's Z transformed
to stabilise the variance and calculate reliable confidence inter-
vals (CIs) and back transformed after pooling to allow for clearer
interpretation, as done in previous research [26, 37]. Thus, all
pooled effects are reported as correlation coefficients.

Heterogeneity was assessed using Cochran's Q-test and I statis-
tics, with substancial heterogeneity being indicated by I? > 50%
[50], with 25%, 50% and 75% defining thresholds for low, moder-
ate and high heterogeneity [50]. Alongside the 95% CIs and the
mean pooled effect provided, the prediction intervals estimating
the extent to which effect sizes vary across studies [51] were dis-
played as part of the forest plots (marked in red).

One-study-removed sensitivity analyses were conducted to deter-
mine whether a particular study or a set of studies were contribut-
ing to potential heterogeneity. In addition, a series of random-effect
meta-regressions [52] were conducted on the following pre-selected
variables: mean sample age, percentage of male individuals, per-
centage of BD type I, sample size and study quality (NOS rating).
Other evidence of confounders and effect moderators and media-
tors examined in the included studies on associations between CM
and cognitive functioning was narratively synthesised [53].

For associations including at least 10 studies, publication bias
was examined, funnel plots were visually inspected, and the in-
tercept Egger's test was used to numerically explore the risk of
publication bias (i.e., Egger's test p value <0.05) [47, 54]. Where
indications of publication bias were found, corrected effect sizes
using the Duval and Tweedie's trim-and-fill method were addi-
tionally reported to correct for significant risk of bias [55].

Statistical significance was evaluated two-sided at the 5%
threshold (two tailed). Interpretation of correlation coefficients
was based on pre-defined cut-offs as follows: r values between 0
and 0.3 indicate small, values between 0.3 and 0.7 indicate mod-
erate, and values above 0.7 indicate strong associations [56].

All quantitative analyses were performed using Comprehensive
Meta-Analysis v4.0 (CMA, version 4-meta-analysis.com) [57],
and the figure illustrating the meta-analytic synthesis was cre-
ated using the ggplot2 package using R version 4.1.2 [58].

3 | Results

3.1 | Study Selection

From 780 identified records (770 through data bases and 10
studies through manual searches), 116 were full-text screened,

and 20 studies were included in the qualitative synthesis,
of which 17 were included in the quantitative synthesis,
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FIGURE1 | PRISMA 2020 flowchart outlining the study selection process.

contributing to 152 effect sizes pooled in meta-analyses (see
the process of study selection in detail in Figure 1, the full list
of included studies in SA5 and excluded studies with reasons
in SA6 in the Data S1).

3.2 | Characteristics of the Included Studies

The 20 included studies were published between 2010 and 2024
and were conducted in Europe (n=5), South America (n=>5),
North America (n=5), Turkey (n=3), Asia (n=1), and Australia
(n=1). Most of the included studies were cross-sectional (84.2%)
except for three studies with a longitudinal design [59-61].

The total sample of the included studies compromised 2457 in-
dividuals with BD, sample size [range =38-405], of which 41.3%
were males. The mean age was 39.5, SD=9.7, [range=12.24—
50.94] years. The mean education level was 13.4 (SD =2.2) years
(secondary education completed). Eight studies [23, 59-66]
provided information on premorbid IQ (mean=105.2, SD=7.8,
[range =86.9-112.2]). More than 80% of the samples for 16 of
the included studies fulfilled criteria for BD type I (vs. type II);
in one study [67], the samples were mixed (type I and type II)

[67], and in three studies [68-70] the BD type was not reported.
One of the included studies [59] was conducted in patients with
first episode of mania [59]; one study was conducted in youths
[range =12-22years] [61]. Most of the studies (n=14) were con-
ducted in patients in euthymic state; one of these studies [59]
included patients who recently recovered from a first episode of
mania [59]. Two studies [61, 67] included mixed samples involv-
ing patients in euthymic and in-episode states [61, 67], and four
studies [44, 60, 69, 71] did not report the status of patients at the
time of assessment [44, 60, 69, 71].

The mean age of illness onset (mean=21.12, SD=5.4years)
was reported in nine studies [44, 59-62, 68, 72-74]. Six stud-
ies [23, 62, 64, 65, 68, 74| reported the duration of illness
(mean=16.7, SD =5.8years) [23, 62, 64, 65, 68, 74]. Eight stud-
ies [23, 59, 62, 63, 66, 68, 72, 74] reported the number of manic
episodes (mean=3.80, SD=2.87), and depressive episodes
(Mean=5.3,SD=5.5) [23, 59, 62, 63, 66, 68, 72, 74]. Two studies
[23, 74] reported the mean (14.0, SD =11.1) of the total number of
episodes, including both depressive and manic episodes.

Seven studies [63, 64, 68, 71, 72, 74, 75| reported the mean
(0.58, SD =0.35) of the total number of suicide attempts. Two
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studies [60, 62] reported the percentage of patients with a
history of suicide ideation and/or attempts. Jiménez et al. re-
ported 34.56% of patients had suicidal ideation while 27.50%
attempted suicide [62]. Ehrlich et al. reported 31.22% of pa-
tients with high trauma while 24.15% of patients with low
trauma had a history of a suicide attempt [60]. Seven stud-
ies [60, 62, 63, 68, 73-75] reported the mean of the total
number of hospitalisations (3.00, SD=0.87). Five stud-
ies [23, 62, 64, 66, 69] reported the percentage of patients
(49.7%) undergoing pharmacological treatment with lithium
[23, 62, 64, 66, 69]. None of the studies reported enrolment to
any cognitive or other psychosocial interventions.

All the included studies used retrospective assessment of CM.
The Childhood Maltreatment Questionnaire (CTQ) short-
form (28 items) [76] was used in 18 studies, including short-
ened (25 items) or translated versions. For seven studies
[43, 44, 60, 61, 63, 65, 70] CM exposure was dichotomised (yes/
no, or high/low or minimal [43, 44, 60, 61, 63, 65, 70]), and for
13 studies [23, 59, 62, 64, 66-69, 71-75] it was measured on a
continuous scale (cumulative or severity total score).

Most of the studies used semi/structured interview (n=13),
six studies used clinical rating (DSM criteria), and one study
[59] used both semi/structured and clinical rating for diagno-
sis evaluation. The SCID-Structured Clinical Interview (n=7)
for DSM-1V (n=5) and DSM-5 (n =2) was the most used diag-
nostic instrument. Three studies [70, 73, 75] did not specify
the diagnostic instrument. See further details of sociodemo-
graphic and clinical characteristics of the included studies in
Table 1.

3.3 | Study Quality

The mean quality rating [range =0-8] of the included studies
was 6.2 [range =4-8]. Overall, two (10%) studies were rated as
‘poor’ (NOS score=4), two (10%) studies were rated as ‘fair’
(NOS score=5), eight (40%) studies were rated as ‘good’ (NOS
score=6), and eight (40%) studies received a rating considered
as ‘high’ (NOS score > 6) (see further details of the study quality
assessment in ST6 in the Data S1).

3.4 | Qualitative Synthesis and Meta-Analytic
Results of Associations Between CM and Cognitive
Functioning in BD

Across samples of the included studies, over half of participants
of the included studies had at least one type of CM experience
during childhood. Among the 20 studies reviewed, overall CM
was examined in 12 articles [23, 44, 59, 60, 62, 64, 66, 74, 75];
12 studies explored emotional abuse [23, 43, 62-64, 67, 68,
70, 71, 73-75]; 14 articles explored physical abuse [23, 43,
61-65, 67, 68, 70, 71, 73-75], 11 studies explored sexual abuse
[23, 61, 63, 64, 67, 68, 70, 71, 73, 74], 12 studies explored emo-
tional and physical neglect [23, 62-65, 67-71, 74, 75]. No stud-
ies investigated domestic violence or bullying exposure.

Across the included studies, a variety of neuropsychological
tests were used to measure global cognitive function and IQ

(k=19), and five cognitive domains: attention and processing
speed (k=22), verbal learning and memory (k=25), working
memory (k=24), executive functions and verbal fluency (k = 35),
and social cognition (k=27).

Separate meta-analyses with random-effects estimates were
calculated to quantify associations between global cognition/
IQ and cognitive domains and CM separated by overall and
subtypes. The main results are presented in Table 2 and illus-
trated in Figure 2. Forest plots of each analysis can be found
in SA7 in the Data S1.

For a description of the main results of other cognitive do-
mains evaluated among the included studies but not provid-
ing sufficient data for meta-analysis, see Table 1 and SAS8 in
the Data S1.

3.4.1 | Global Cognition and IQ

Studies evaluated global (or general) cognition reporting a global
cognitive composite score of individual cognitive domains (n =2)
[23, 68] and/or reported a general IQ (n=6) [23, 59, 61, 64, 66, 67]
derived from the Wechsler abbreviated scale of intelligence
(WASI), involving Block Design and Matrix Reasoning tasks
to measure perception and visuo-spatial abilities (performance
subscale), and Similarities and Vocabulary tasks to measure ver-
bal abilities (verbal subscale) (n=1) [67], the global score of the
WASI Second edition (WASI-II) [77] (n=3) [60, 61, 64], and the
Digit Symbol Coding, Block Design, Arithmetic and Information
subtests of the Wechsler Adult Intelligence Scale Third edition
(WAIS-III) [78] (n=1) [66]. Other studies reported verbal 1Q
using the Adult Reading Task, Danish translation (DART), and
the vocabulary subtest of the WAIS-III [78] (n=2) [23, 62], or
both general and verbal IQ estimated with the Kaufman Brief
Intelligence Test (K-BIT) [79] (n=1) [59].

Six studies found significant associations between CM and
impaired global cognition [23, 68] and IQ [59, 64, 66, 67]. One
of these studies [23] reported an association between CM and
global cognition in patients despite being in partial or full remis-
sion, or type of BD.

Random-effect meta-analyses showed that most of the CM sub-
types, including overall CM, physical and sexual abuse and
physical neglect, were negatively associated with global cogni-
tion and IQ (k=3 to 4; r=—0.12 to —0.17, p=0.009 to <0.001).

3.4.2 | Attention and Processing Speed

Studies  evaluated attention and processing speed
[23, 44, 59, 61, 62, 68] using the Trail Making Test forms A
and B (TMT-A-B) [80] and the Stroop Colour and Word Test
(SCWT) [81] (Word-Colour score), the computerised version
of the Conner's Continuous Performance Test (CPT-II) [82],
digit/symbol tasks of the WAIS-III (n=3) [59, 62, 68], the Rapid
Visual Information Processing (RVIP) test of the Cambridge
Neuropsychological Test Automated Battery (CANTAB) [61]
(n=1) [61], and the Digit span forward of the RBNAS [83] (n=2)
[23, 60].
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Overall, studies found significant associations between CM
and impaired auditory and sustained attention and processing
speed. Conversely, one study [60] found no differences between
CM-exposed and non-exposed individuals with BD.

Random-effect meta-analyses showed that overall CM (but none
of the CM subtypes) was negatively associated with attention
and processing speed (k=5; r=-0.18, p=0.019).

3.4.3 | Verbal Memory and Learning

Studies examined associations between CM and verbal mem-
ory/learning [23, 43, 44, 59, 60, 62, 67, 68] using the California
Verbal Learning Test (CVLT) [84] (n = 3), the verbal learning and
delayed recall scores of the Screen for Cognitive Impairment in
Psychiatry (SCIP) [85] (n=1) [23] and the Rey Auditory Verbal
Learning Test (RAVLT) [86].

Half of the studies found significant associations with CM,
meaning that those with BD and higher CM had worse memory
functioning [23, 59, 60, 62].

Random-effect meta-analyses showed that only overall CM and
physical neglect were negatively associated with verbal mem-
ory and learning (k=5; r=-0.14, p<0.001; k=4; r=-0.18,
p=0.006; respectively).

3.4.4 | Working Memory

Studies [23, 59, 62, 67, 68, 75] evaluated working memory in BD
as measured by the Letter/Number Sequencing (LNS) (n=3)
[23, 44, 59, 61], Digit Span Forwards/Backwards (n=2) [67, 68],
Arithmetic (n=1) [62] tasks of the WAIS-III, and the Spatial
Working Memory Test of the Cambridge Neuropsychological
Test Automated Battery (CANTAB) (n=2) [23, 59].

Most of the studies identified a negative association with CM
[23,59, 62, 67, 68], highlighting that physical or emotional abuse,
sexual abuse [23] or physical neglect in particular [67, 68] were
associated with a reduction in working memory function. One
study did not find such an association [75].

Random-effect meta-analyses showed that all CM subtypes (ex-
cept overall CM and emotional neglect) were negatively associ-
ated with working memory (k=4; r=-0.12 to —0.16, p=0.042
to <0.001).

3.4.5 | Executive Functions and Verbal Fluency

Studies examined executive functions [23, 43, 59, 60, 62, 67-69,
71] as a measure of response inhibition using the Wisconsin
Card-Sorting Test (WCST) [87] (n=3) [61, 69, 71], the SCWT [81]
(Interference score), and the inhibition control/non-planning
tasks of the Barratt Impulsiveness Scale (BIS-11) [88], and ex-
plored verbal fluency as measured by the Letter Fluency task
(n=3)[23, 67, 68], the verbal fluency composite score of the SCIP
[85], and the FAS phonemic fluency task of the Controlled Oral
Word Association (COWAT) [89].

Overall, studies [61, 69, 71] found an association between CM
and impaired executive functions in BD, and dysfunction in ver-
bal fluency [23, 67, 68]. In contrast, four studies [43, 44, 59, 60]
did not find any associations between CM and executive func-
tions and/or verbal fluency in BD.

Random-effect meta-analyses showed that physical abuse, sex-
ual abuse, and physical neglect were negatively associated with
executive functions and verbal fluency (k=6; r=—0.07 to —0.13,
p=0.037 to <0.001).

3.4.6 | Social Cognition

Studies examined social cognition [43, 44, 60, 73-75] in-
cluding emotion perception and theory of mind (ToM) skills
using the Awareness of Social Inference Test (TASIT) [90],
the Facial Expressions of Emotion Stimuli test (FEEST) [91]
(n=2) [43, 44], the Emotion Perception Test [92] (n=1) [60], the
Emotion Recognition Task [93] of the CANTAB (n=1) [65], the
DEZICO [94]—ToM index (n=1) [74], the Hinting Task [95] test
(n=1) [75] and the MSCEIT [96] (n=1) [62].

Two studies [43, 44] found disturbances in ToM skills but
not emotion processing in those with BD and CM exposure.
Likewise, one study [60] found no association between CM and
facial emotion recognition. While another study [65] found that
patients with a positive childhood history of emotional neglect
performed worse than those without such a history only in rec-
ognising anger. A recent study [74] found poorer ToM to be as-
sociated with CM in remitted patients with BD. In contrast, one
study [75] found a positive association between CM and ToM
[95]. Further, one study [62] found that CM was associated with
impaired emotion intelligence.

Random-effect meta-analyses showed no significant associa-
tions between CM (overall/subtypes) and social cognition of
emotion perception and ToM skills.

3.5 | Heterogeneity, Meta-Regression Analyses

Meta-analyses showed zero to low heterogeneity in results for
most associations; however, 10 results showed moderate or high
heterogeneity (>50%) and Q-test p value <0.05, of which most
results were in social cognition (Table 2).

As the number of included studies was small, no multiple meta-
regressions were computed, and each possible predictor (or
moderator) was analysed separately. Associations between CM
and cognitive outcomes were largely independent from our pre-
defined variables, with a few exceptions, that is, including six
moderating effects with sample size, study quality and sex mod-
ifying associations between different CM types and cognitive
outcomes (see results of meta-regressions in SA9 in the Data S1).

3.6 | Sensitivity Analysis, Publication Bias

To further assess possible causes of heterogeneity and robust-
ness of findings, one-study-removed sensitivity analyses were
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TABLE 2 | Meta-analyses of associations between CM and cognitive outcomes in BD.

Childhood Number Correlation coefficient Heterogeneity

maltreatment of studies Pooled

(CM) total/ (n), effect sample Q test Prediction

subtypes sizes (k) size r 95% CI p-value P (%) p-value intervals
Global cognition and IQ

Overall CM 4(4) 676 —-0.169 —0.242; —-0.094 <0.001 0 — —

Emotional abuse 3(3) 458 —0.067 —0.158;0.026 0.157 0 — —

Physical abuse 3(3) 458 -0.164 —0.253; -0.073 <0.001 0 — —

Sexual abuse 3(3) 458 -0.123 —0.213; -0.031 0.009 0 — —

Emotional neglect 3(3) 458 —0.043 —0.135; 0.049 0.358 0 — —

Physical neglect 3(3) 458 —0.148 —0.237; —0.057 0.002 0 — —

Neurocognition

Attention and processing speed

Overall CM 5(5) 1011 -0.177 —0.317; —-0.029 0.019 79 0.001 —0.607;0.333
Emotional abuse 3(3) 499 —0.052 —0.139; 0.037 0.251 0 — —
Physical abuse 44 697 —0.067 —0.141; 0.008 0.079 0 — —
Sexual abuse 4(4) 697 —0.056 —0.146; 0.035 0.227 23 0.270 —0.325;0.221
Emotional neglect 3(3) 499 -0.123 —0.301; 0.064 0.196 66 0.052 —0.976; 0.960
Physical neglect 3(3) 499 0.023 —0.165; 0.209 0.816 67 0.049 —0.969; 0.972

Verbal memory and learning

Overall CM 5(5) 1011 -0.137 —0.199; —-0.074 <0.001 3 0.392 —0.243; -0.028
Emotional abuse 4(4) 666 0.026 —0.050;0.103 0.498 0 — —
Physical abuse 4(4) 666 —0.087 —0.203; 0.031 0.147 48 0.123 —0.482;0.337
Sexual abuse 4(4) 666 —0.018 —0.158;0.122 0.799 63 0.044 —0.528;0.501
Emotional neglect 4(4) 666 0.005 —0.071; 0.082 0.895 0 — —
Physical neglect 4(4) 666 —0.184 —0.184; -0.031 0.006 1 0.385 —0.277;0.066

Working memory

Overall CM 4(4) 606 —0.018 —0.233;0.199 0.875 83 0.001 —0.766; 0.751
Emotional abuse 44) 666 -0.120 —0.194; —0.044 0.002 0 — —
Physical abuse 4(4) 666 -0.122 —0.235; -0.005 0.042 48 0.125 —0.506; 0.303
Sexual abuse 4(4) 666 —0.166 —0.191; —0.040 0.003 0 — —
Emotional neglect 4(4) 666 —0.038 —0.128; 0.053 0.417 20 0.292 —0.298;0.228
Physical neglect 4(4) 666 -0.139 —0.214; —0.064 <0.001 0 — —

Executive functions and verbal fluency

Overall CM 6(6) 1011 0.015 —0.111; 0.140 0.820 70 0.010 —0.385;0.409
Emotional abuse 5(5) 783 —0.125 —0.268; 0.024 0.100 73 0.005 —0.562; 0.367
Physical abuse 6(6) 981 -0.121 —0.183; —0.059 <0.001 0 — —
Sexual abuse 6(6) 981 —0.067 —0.130; —0.004 0.037 0 — —
Emotional neglect 6(6) 821 —0.048 —0.139; 0.043 0.297 32 0.197 —0.259; 0.167
Physical neglect 6(6) 821 —-0.129 —0.210; —0.045 0.003 22 0.265 —0.302; 0.052
(Continues)
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TABLE 2 | (Continued)

Childhood Number Correlation coefficient Heterogeneity
maltreatment of studies Pooled
(CM) total/ (n), effect sample Q test Prediction
subtypes sizes (k) size r 95% CI p-value P (%) p-value intervals
Social cognition

Emotion perception and theory of mind
Overall CM 5(5) 728 —-0.044 —0.215;0.131 0.625 77 0.002 —0.576;0.515
Emotional abuse 505 457 0.078 —0.126;0.277 0.453 79 0.043 —0.578;0.673
Physical abuse 6(6) 532 —0.021 —0.206; 0.165 0.824 78 0.042 —0.573; 0.544
Sexual abuse 3(3) 264 0.038 —0.184; 0.257 0.737 68 0.044 —0.986; 0.988
Emotional neglect 4(4) 314 -0.120 —0.381; 0.158 0.397 83 <0.001 —0.884; 0.819
Physical neglect 4(4) 314 -0.139 —0.373;0.112 0.276 79 0.002 —0.853; 0.756

Note: significance p <0.05.

conducted. Removal of single effect sizes did not change the pat-
terns of most results with a few exceptions (see results of each
leave-out sensitivity analysis described in detail and illustrated
in SA10 in the Data S1).

Because of the limited number of included studies (n <10) [97],
it was not possible to assess the publication bias for any of the
associations.

3.7 | Narrative Synthesis of Moderators
and Mediators Reported in the Included Studies

Seven of the included studies [23, 44, 61, 62, 66, 70, 73, 75] inves-
tigated effect moderation, and one study [67] investigated effect
mediation between CM and cognitive outcomes (see a full de-
scription of the main results in SA11 in the Data S1).

4 | Discussion

This systematic review and meta-analysis investigated asso-
ciations between overall and different subtypes of CM, global
cognition and IQ, and domains of cognitive functioning in in-
dividuals with BD. Across the identified studies, we confirmed
overall CM was associated with cognitive functioning in BD.
Specifically, overall CM was associated with poorer global cog-
nition and IQ, attention and processing speed, and verbal mem-
ory and learning, but not working memory, executive functions,
and verbal fluency or social cognition. We also found negative
associations between different CM subtypes (except for emo-
tional neglect) and both global cognition/IQ and most cognitive
domains. However, associations were overall small magnitude,
and findings differed in consistency depending on the CM sub-
type and cognitive domain considered, suggesting differential
and specific effects.

The observed associations between higher CM exposure and
poorer cognition/IQ are in line with a substantial literature
documenting similar effects across multiple psychiatric condi-
tions [23, 24, 98], as well as wider clinical and neurobiological

consequences of CM [18, 19, 99] across these conditions. Long-
term elevation of cortisol levels and hypothalamic pituitary
adrenal (HPA) axis dysfunction during childhood, and exagger-
ated systemic and intracellular inflammatory responses to re-
peated psychosocial stress in adulthood [27, 100] are potential
underlying mechanisms of these negative effects of CM and BD
on cognitive functions.

Exposure to overwhelming stress from CM, particularly abuse
and neglect, can lead to sustained cortisol elevation that nega-
tively impacts brain development and contributes to cognitive
impairments across multiple domains [101-103]. This chronic
cortisol elevation, along with altered neurodevelopment, po-
tentially mediates the relationship between CM and cognitive
deficits. Supporting this, CM has been associated with struc-
tural brain changes, particularly in the prefrontal cortex [21]
and white matter [104], which are regions with prolonged
developmental timelines that are essential for cognitive func-
tion. The finding that individuals with BD showed sensitivity
to the cognitive impact of CM aligns with the diathesis-stress
model [105], indicating that both BD and CM might contribute
to worse cognitive performance through potential synergistic
effects or interaction between intrinsic vulnerability (such as
genetic variants) and external stressors (such as CM), with the
effects of CM extending broadly to general cognition. This ob-
servation aligns with previous findings showing CM-related
cognitive impairments in both clinical and non-clinical popu-
lations [106, 107].

Although the effect size of the relationship between CM and
cognitive functioning was fairly small, low heterogeneity lends
support to the robustness of the findings. Nonetheless, a critical
future direction will be to determine whether this effect is clini-
cally meaningful. Given the vast evidence that CM increases the
likelihood of developing BD [108] and that cognitive deficits are
a core component of the disorder [3], it is also possible that a
larger effect is being constrained by methodological limitations
in the literature. In the present investigation, however, there was
no evidence of (consistent) methodological moderator effects.
We also need to consider that some of the significant results
found in this review may be affected by confounding variables
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FIGURE 2 | Overall results of the meta-analytic synthesis.

not addressed by most of the included studies (e.g., duration of
illness and substance use), and that there could be other, non-
causal explanations, such as poverty could increase the risk of
CM exposure and cognitive functioning impairment [109, 110].
Most of the identified studies were cross-sectional; whether as-
sociations between CM and (social) cognitive functioning in BD
may in fact be bidirectional should be examined in future pro-
spective studies.

Our findings highlight the significant role of early childhood ex-
periences in cognitive development among individuals with BD,
challenging traditional views that cognitive deficits are purely
genetic. BD itself impacts neurocognition independently of
childhood trauma or family history [3, 111], though further rep-
lication is needed to confirm this. Results suggest that the com-
bination of CM and BD may exacerbate cognitive vulnerabilities
already present in BD, implicating both genetic and environ-
mental factors in these deficits. The associations with CM were
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weak, suggesting that cognitive impairments in BD are likely
influenced by additional factors—such as medication [112], re-
lapses [113], and social factors like support and isolation [114].

Although small, the effect size associated with attention and
processing speed and overall CM was among the largest ob-
served across cognitive domains. Additionally, four out of five
CM subscales showed significant associations with working
memory. This is in line with prior meta-analytic evidence on the
link between CM and neurocognition in adults with psychosis
[24] and suggests that exposure to CM can worsen performance
on tasks that require skills using complex information to make
decisions. Furthermore, this is notable especially in light of the
fact that processing speed and working memory have been con-
sidered neurocognitive endophenotypes for BD [115, 116]. The
current evidence does not allow for directly observing the mech-
anisms associated with these relationships. However, this is an
important first step for future examinations that may allow a
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TABLE 3 | Methodological problems identified in the included studies and recommendations for future research.

Methodological problem

Recommendation

Lack of studies measuring different types and timing of
CM exposure

Lack of daily-life cognitive skills assessment

Lack of studies assessing social cognition

With cross-sectional studies is not possible to imply
causation

Statistical analyses for multiple outcomes and low power

Studies not considering the effects of other stressful
events and trauma in adulthood

Inconsistencies in the screening for comorbidities
(suicide, substance abuse)

Lack of studies reporting full-sociodemographic
characteristics

Lack of studies reporting full-clinical characteristics

Lack of studies including confounders, and potential
moderating/mediating factors in the association between
CM and cognitive outcomes in BD

Studies should use the MACE [125] to assess abuse, neglect,
domestic violence and bullying, age at onset and duration of CM

Use virtual reality as the CAVIR [126] test

Investigate emotion processing using valanced, naturalistic
stimuli - including faces, scenes, and interactions [121]

Longitudinal cohort studies with early life recruitment
and international collaboration where possible

Use adequately powered sample sizes
Correct for multiple outcomes to avoid type one errors

Include a measure of adulthood trauma such as the ITQ [127]

Screen for psychiatric comorbidities with brief measures as
the MINI [128]. Consider including PTSD in analyses [13]

Report SES, gender, social support [129]

Report number of episodes, BD type, state
(remission vs. in episode), IQ

Include covariates such as IQ, SES, mood symptoms/status [25],
onset and duration of CM and BD, substance and medication
use. Include moderation/mediation analyses involving sex/
gender [130], genetic/epigenetic factors, brain structure and
function [104], physical activity, personality traits, attachment,

social support [129] and resilience domains [123]

Abbreviations: BD = Bipolar disorder; CAVIR = Cognition Assessment in Virtual Reality; CM = Childhood maltreatment; IQ = Intelligence quotient;
ITQ=International Trauma Questionnaire; MACE =Maltreatment and Abuse Chronology of Exposure; MINI=Mini-International Neuropsychiatric Interview;

PTSD = Posttraumatic stress disorder; SES = Socioeconomic status.

stronger understanding of the distinct domains and neural cor-
relates underlying the observed associations.

Interestingly, the physical types of CM showed the strongest as-
sociations with worse cognitive functioning in BD. This is consis-
tent with evidence on specific trauma types effects on cognitive
abilities [28], and that associations with cognitive deficits were
specific to measures of physical abuse or neglect [117, 118]. In
turn, there is evidence that among youth with BD, physical abuse
is associated with a worse global family environment, more se-
vere depressive and manic symptoms, a greater likelihood of
suicidality and of being diagnosed with post-traumatic stress dis-
order, and more alcohol or drug use [119], all factors that may
mediate the relationship between CM and cognitive functioning
of BD. Taken together, our findings indicate that physical mal-
treatment represents an important (early) intervention target
for BD.

We corroborate previous findings showing mixed results and
no strong link between CM and social cognition, particularly in
ToM and emotion processing, and that sex moderates this asso-
ciation in BD [26]. Future research should explore CM effects
in relation to timing [120] and sensitive periods [120] on neuro-
development and cognitive vulnerability in BD, preferably em-
ploying multimodal approaches (e.g., neuroimaging and clinical
assessments [121]) to capture the role of neurobiological factors

and psychosocial influences, like cognitive reserve [122] and re-
silience [123].

Despite the relevance of CM in BD, studies examining its effects
on cognitive outcomes are scarce, particularly in BD Type IT and
first-episode cases. Although CM prevalence may be higher in
BD than in other mental disorders [17], it is less frequently rec-
ognised in BD [124]. Nonetheless, the recent increase in publi-
cations on CM in BD underscores the growing recognition of its
importance. Further research (in larger samples) on the role of
physical versus emotional CM on cognitive functiong in BD is
crucial to inform interventions and improve outcomes. See also
Table 3 for a summary of methodological issues and further rec-
ommendations for future studies in this area.

4.1 | Clinical Implications

Clinically, although our findings provide preliminary evidence
of poorer cognitive functioning in BD patients with a history
of CM, they align with a growing body of research suggesting
that CM should be routinely considered during assessment,
diagnosis, and treatment of BD. Assessing CM and cognition
systematically in clinical settings could support early interven-
tion, mitigate cognitive impact and may even contribute to more
accurate diagnoses. While some institutions already include
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CM in standard assessments, broader adoption of this practice
across mental health settings would strengthen preventive and
supportive care, particularly by addressing CM-related cogni-
tive impairment early in the illness.

Our findings further suggest that trauma-informed interven-
tions, coupled with cognitive remediation and skills training,
may help to offset the negative impact of CM on cognitive func-
tioning throughout life. Psychosocial interventions address-
ing affective instability [131], alongside training in attention
and cognitive skills, are also recommended to support sus-
tained cognitive resilience in patients exposed to early stress.
Additionally, early interventions aimed at children in families
with psychiatric disorders could help prevent CM, improving
long-term cognitive development and reducing the risk of de-
pressive symptoms in paediatric BD. This proactive approach
could have far-reaching benefits for cognitive and emotional
stability over the lifespan.

4.2 | Strengths and Limitations

This study builds on the well-established role of CM in the risk
of BD by acknowledging that experiences of CM could also be
related to the cognitive impairment of those diagnosed with BD.
This study benefitted from the wide range of pooled subjects,
which constitutes a geographically diverse sample with low het-
erogeneity. Although there was some variability in which types
of CM were reported, all but two studies used the same stan-
dard and validated instrument to assess CM (CTQ) [76]. Other
strengths of this study include the rigorous methodology with
the systematic search, study selection and data extraction per-
formed by three independent researchers.

Our work also includes some limitations. First, the number of
studies available for meta-analysis was small and the capac-
ity to identify heterogeneity and moderators was substantially
limited. However, we followed the Cochrane recommendations
[132] and the number of studies included in meta-analyses was
constrained by the limited number of studies that examined
CM and cognitive functioning in BD. Because of the limited
number of included studies in some meta-analyses (n<5) [133]
or meta-regressions (n < 10) [97] conducted, analyses should be
considered exploratory and interpreted with caution. The sam-
ple sizes were often small, meaning that analyses may not have
been sufficiently powered for detecting small effects. The extent
of the effects of these limitations will become evident as more
studies examining these questions become available. Second, it
was impossible to account for all the possible variations across
instruments utilised, although most studies assessed cognitive
outcomes with robust tools. In addition, some of our domains did
not include exactly the same measures (e.g., global cognition and
1Q, executive functions and verbal fluency, or emotion percep-
tion and ToM skills); yet, we followed the same procedure as in
previous reports [23, 24, 26, 43, 44] to define and operationalise
our cognitive domains. Third, while exclusion of grey literature
(or unpublished work) ensured less heterogeneity in study qual-
ity, this could also cause relevant findings to be missed and bias
for publication of ‘positive’ results. Nevertheless, the inclusion of
data from unpublished studies could also introduce bias [134].
Finally, CM was retrospectively reported through assessments

that can be biased. However, retrospective self-reports on the
presence of CM by patients with BD showed sufficient reliabil-
ity [135].

5 | Conclusions

In conclusion, overall CM and its subtypes (except for emo-
tional neglect) are linked to poorer global cognition and IQ and
cognitive impairments across several domains in BD, particu-
larly verbal memory and learning, working memory, executive
functions, and verbal fluency, but are unrelated to social cogni-
tion. While associations are weak, exploring the timing of CM
as well as moderators like attachment, mood symptom severity
and genetic factors may clarify these relationships. The need
for prospective and interventional studies is critical due to ad-
dressing the limitations of the current evidence, which mainly
comprises cross-sectional studies with retrospective reporting
of CM. Our findings support CM as a key predictor of cognitive
functioning in BD, suggesting the potential benefit of trauma-
informed interventions and cognitive remediation strategies.
Early interventions for at-risk children may help improve
cognitive outcomes long-term, underscoring the importance
of identifying CM in BD to improve patient care and quality
of life.
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