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Abstract
This systematic review sought to assess the impact of child maltreatment on cognitive functioning. 
Seventeen papers from Medline, PsycINFO, Embase and Amed (1995-2011) databases were analyzed 
based on inclusion/exclusion criteria. The studies have shown that maltreatment during childhood 
has deleterious effects on cognitive functioning. Overall, adults or children/teenagers exposed to 
abuse during childhood performed poorly on tasks meant to assess verbal episodic memory, working 
memory, attention, and executive functions. We conclude that child maltreatment is a risk factor for 
short and long-term development due to potential adverse effects on cognitive functioning.
Keywords: Maltreatment, cognitive function, child, memory, executive functions.

Resumo 
Este estudo buscou investigar os efeitos da exposição a maus-tratos sobre o funcionamento cognitivo 
através do método de revisão sistemática da literatura. Pelos bancos de dados Medline, PsycINFO, 
Embase e Amed (1995-2011), a partir de critérios de inclusão/exclusão, foram recuperados e anali-
sados 17 trabalhos.Os estudos mostraram que há um efeito deletério de experiências de maus-tratos 
na infância no funcionamento cognitivo. De maneira geral, adultos ou crianças/adolescentes que 
sofreram maus-tratos na infância demonstraram um perfi l cognitivo inferior em tarefas que examina-
ram memória verbal episódica, memória de trabalho, atenção e componentes das funções executivas. 
Conclui-se que maus-tratos sofridos na infância constituem fatores de risco para o desenvolvimento, 
tanto a curto quanto a longo-prazo, pois podem acarretar prejuízos cognitivos.
Palavras-chave: Maus tratos, funcionamento cognitivo, memória, funções executivas.

In its broadest sense, cognition may be defi ned as a 
set of mental abilities that enable acquisition, storage, 
transformation, and use of knowledge. From a theoretical 
standpoint, cognition comprises a set of functions distin-
guished both by the type of information processed and 
addressed (visual, verbal, mixed – distinguishing oral vs. 
written language, visual vs. auditory perception, and so on) 
and by the type or specifi city of cognitive activity, each 
of which corresponds to different psychological processes 
(attention, memory, numeracy; Ska et al., 2009).

Studies show that cognitive impairment may be asso-
ciated with maltreatment during childhood (Beers & De 

Bellis, 2002; Bremner et al., 1995; De Bellis, Hooper, 
Spratt, & Woolley, 2009; Goodman, Quas, & Ogle, 2010; 
Mezzacappa, Kindlon, & Earls, 2001; Savitz, van der 
Merwe, Stein, Solms, & Ramesar, 2007). Maltreatment 
can be defi ned as any form of childhood and adolescent 
victimization, particularly sexual and physical abuse (Brie-
re, 1997; McLeer, Deblinger, Henry, & Orvaschel, 1992; 
Pynoos, 1992; Weinstein, Staffelbach, & Biaggio, 2000). 
The construct of maltreatment used in the present study is 
based on the factors described by Bernstein et al. (1994; 
Bernstein et al., 2003), and includes traumatic experiences 
involving physical abuse, emotional abuse, sexual abuse, 
and emotional and/or physical neglect.

According to Bernstein et al. (2003), physical abuse 
refers to bodily assaults on a child by an older person that 
pose a risk of, or result in, injury. Emotional abuse refers to 
verbal assaults on the child’s sense of worth or well-being, 
or any humiliating, demeaning, or threatening behavior 
directed toward the child. Sexual abuse refers to sexual 
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contact or conduct between a child and an older person, 
including assault if the child resists, or inappropriate tou-
ching or fondling with sexual intent. Physical neglect is 
defi ned as the failure of caregivers to ensure that a child’s 
basic needs, such as food, shelter, clothing, safety, and he-
alth, are met. Lack of parental supervision also constitutes 
physical neglect if it places the child at risk. Finally, emo-
tional neglect refers to the failure of caretakers to provide 
a child’s basic psychological and emotional needs, such 
as love, encouragement, belonging, and support.

According to Briere and Elliott (2003), there is no 
consensus as to the estimated prevalence of child mal-
treatment. Possible reasons for the wide variability of 
prevalence estimates include different defi nitions of mal-
treatment, use of different research methods, and varying 
representativeness of studied samples. In a U.S. study of 
physical and sexual abuse in a sample of 1,442 adults, 
the prevalence of sexual abuse was determined as 14.2% 
among men and 32.3% among women; 22.2% of men and 
19.5% of women reported having been physically abused 
during childhood (Briere & Elliott, 2003). Another U.S. 
study, carried out on a sample of 15,197 young adults, 
found neglect to be the most prevalent form of maltreat-
ment (41.5%), followed by physical abuse (28.4%); sexual 
abuse was least prevalent, accounting for 4.5% of cases 
(Hussey, Chang, & Kotch, 2006).

MacMillan et al. (1997) assessed 9,953 subjects aged 15 
years or older in Ontario, Canada, and found the prevalence 
of physical maltreatment to be 31.2% in men and 21.1% 
in women. Childhood sexual abuse was reported by more 
women (12.8%) than men (4.3%). A study of 2,869 young 
adults in the United Kingdom found the overall prevalence 
of maltreatment to be 16%. Sexual abuse was experienced 
by 11% of participants, followed by physical abuse (7%), 
emotional abuse (6%), absence of care (6%), and absence 
of supervision (5%; May-Chahal & Cawson, 2005). 

In Brazil, studies on the prevalence of child maltre-
atment are scarce. Brito, Zanetta, Mendonça, Barison, 
and Andrade (2005) assessed the frequency of domestic 
violence against children by means of interviews with 150 
families in the municipality of São José do Rio Preto, São 
Paulo. Physical violence was the most prevalent form of 
maltreatment, experienced in 58% of analyzed cases. Ne-
glect and psychological abuse were experienced by 34.5% 
of subjects, and sexual abuse, by 29%. Psychological 
violence was least prevalent, accounting for only 14% of 
cases. Another Brazilian study calculated the prevalence 
rate of child maltreatment as 5.7%, on the basis of infor-
mation provided by the educational sector; neglect was 
the most common form of maltreatment in this sample 
(Faleiros, Matias, & Bazon, 2009).

The association between maltreatment and cognitive 
development has been systematically investigated throu-
ghout the life cycle (De Bellis, Hooper, & Sapia, 2005). 
For instance, studies suggest that chronic abuse and 
neglect in childhood have a devastating effect on brain 
maturation and organization processes (Bremner, 1999; 

De Bellis, 2005; Glaser, 2000), including functional and 
structural changes in childhood, adolescence, and adul-
thood (Grassi-Oliveira, Ashy, & Stein, 2008). Child mal-
treatment can lead to specifi c defi cits in short-term verbal 
memory (Bremner et al., 1995), visual memory (Savitz et 
al., 2007), executive functions (Mezzacappa et al., 2001), 
and sustained attention (Beers & De Bellis, 2002). Child 
maltreatment may also be associated with global cognitive 
defi cits, including impaired intelligence, poor academic 
performance, and memory and learning disabilities (De 
Bellis et al., 2009; Goodman et al., 2010). Children with a 
history of abuse and post-traumatic stress disorder (PTSD) 
perform poorly on measures of attention and executive 
function (Beers & De Bellis, 2002). Although evidence is 
mounting on the effects of traumatic events on children, 
adolescents, and adults, there is little information on their 
effect in older persons. Most studies on the developmental 
effects of trauma in older persons have been restricted to 
survivors of imprisonment or captivity during wartime 
(Yehuda, Stavitsky, Tischler, Golier, & Harvey, 2005).

Child maltreatment constitutes a major public heal-
th and social welfare issue, as it has adverse long-term 
consequences that will affect the child throughout his or 
her life cycle, as well as the child’s family and society at 
large (Brito et al., 2005; Gilbert et al., 2009). Exposure 
to maltreatment in childhood is also associated with 
psychological consequences. Studies have demonstrated a 
relationship between the experience of child maltreatment 
and later substance abuse, mental disorders (depression, 
anxiety, suicide), high-risk sexual behavior, obesity, and 
criminality, which persist throughout adulthood (Dube et 
al., 2003; Gilbert et al., 2009; Johnson et al., 2002; Mullen, 
Martin, Anderson, Romans, & Herbison, 1996). 

Child maltreatment has also been singled out as one of 
many factors that can affect academic performance (Ken-
dall-Tackett & Eckenrode, 1996; Kurtz, Gaudin, Wodarski, 
& Howing, 1993; Rowe, & Eckenrode, 1999; Shonk, & 
Cicchetti, 2001). Studies show that maltreated children 
have poorer educational attainment and are more likely 
to require special education as compared with children 
who have no history of maltreatment (Boden, Horwood, 
& Fergunsson, 2007; Lansford et al., 2002). Furthermore, 
children exposed to physical abuse and neglect tend to 
score poorly on reading and math tests, be more likely to 
repeat a grade, receive lower grades, and exhibit a greater 
incidence of discipline problems than children not exposed 
to abuse (Eckenrode, Laird, & Doris, 1993). Strathearn, 
Gray, O’Callaghan and Wood (2001) found neglectful 
parental supervision during childhood to be associated with 
signifi cantly lower intellectual development, persistently 
low IQ, and poor academic performance during adulthood. 

The objective of this study is to investigate the asso-
ciation between exposure to maltreatment in childhood 
and later cognitive functioning. Toward that end, we shall 
review the existing literature on this topic, with a focus 
on empirical studies that compare exposed to nonexposed 
individuals. 
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Method 

The MEDLINE, PsycINFO, Embase, and Amed 
(through Ovid) were searched using various key words 
and MeSH (Medical Subject Headings) identifi ers. The 
key words used were: maltreatment (or “sexual abuse”, 
“psychological abuse”, “physhical abuse”, “child neglect”, 
“treatment neglect”, “sexual aggression”, “psychological 
aggression”, “physical aggression”, “intentional injury”) 
and cognition (or “awareness”, “cognitive dissonance”, 
“consciousness”, “neuropsychology”, “cognitive func-
tions”, “temporal orientation”, “spatial orientation”, 
“perception”, “memory”, “arithmetic skills”, “language”, 
“praxis”, “executive functions”) and child (or “human 
development”, “child development”, “childhood”, “chil-
dren”, “infant”, “infancy”). Searches were limited to 
English-language empirical studies, carried out on human 
subjects, and published in peer-reviewed journals, for 
which abstracts and references were available. Qualitative 
studies were excluded from the sample, as were duplicate 
articles. Searches were not restricted to any timeframe.

All studies selected for this systematic review were 
identifi ed with the above search strategy. The aforementio-
ned search strings yielded 404 abstracts, published between 
1995 and 2011, from the MEDLINE, PsycINFO, Embase, 
and Amed databases. Each abstract was analyzed by two 
independent examiners according to the following criteria 
for inclusion: (a) empirical investigation of the effects of 
child maltreatment on cognitive functioning; (b) cross-
-sectional, case-control, randomized clinical trial, or cohort 
design; and (c) presence of a control group composed of 
individuals who were not exposed to maltreatment during 
childhood. A control group was required so as to limit the 
review to studies with a higher level of evidence quality. 
For the purposes of this systematic review, the indepen-
dent variable child maltreatment was defi ned according 
to Bernstein et al. (1994; Bernstein et al., 2003), and thus 
includes traumatic experiences involving physical abuse, 
emotional abuse, sexual abuse, emotional neglect, and 
physical neglect. 

Application of the criteria for inclusion narrowed the 
initial sample down to 22 abstracts. The full text of the 
corresponding articles was analyzed, and nine studies were 
excluded for failure to meet the objectives of the present 
study. In an attempt to extend the sample, the references 
of all selected articles were analyzed; this strategy yielded 
seven new studies of interest, two of which met the criteria 
for inclusion. After analysis by three experts, a further four 
articles were recommended for inclusion. Two of these 
four met the criteria for inclusion and were added to the 
sample. The Figure 1 shows the fl owchart of the systematic 
review performed in this study.

Results

The present systematic review included a total of 17 
articles. All selected studies used an experimental group 

(EG, subjects exposed to some form of maltreatment) 
and a control group (CG, individuals not exposed to mal-
treatment). The selected studies were published between 
1995 and 2011. Of the 17 studies included in the review, 
16 used a case-control design and one was cross-sectional. 
Six studies (35.3%) assessed a total of 853 children and/
or adolescents between the ages of 3.6 and 17.9. These 
participants were distributed evenly in terms of gender, 
with 424 (49.7%) male children and/or adolescents and 
429 (50.3%) female children and/or adolescents in the 
sample. The eleven remaining studies assessed a total of 
487 adults, 380 of whom (78.0%) were women and 107 
(22.0%) were men. The ages of adult participants ranged 
from 18 to 56.

Eight studies (47%) evaluated the effects of sexual 
abuse on cognition (Bremner, Vermetten, Afzal, & Vythi-
lingam, 2004; Bremner et al., 2003; De Bellis, Hooper, 
Wooley, & Shenk, 2010; Lysaker, Meyer, Evans, & Marks, 
2001; Navalta, Polcari, Webster, Boghossian, & Teicher, 
2006; Porter, Lawson, & Bigler, 2005; Stein, Hanna, Vae-
rum, & Koverola, 1999; Stein, Koverola, Hanna, Torchia, 
& McClarty, 1997). De Bellis et al. (2010) also studied the 
effects of general maltreatment. Four focused on neglect 
instead; Grassi-Oliveira et al. (2008) specifi cally investi-
gated physical neglect and Grassi-Oliveira, Gomes, and 
Stein (2011) specifi cally investigated the consequences of 
childhood emocional neglect, whereas the two remaining 
studies (De Bellis et al., 2009; Nolin & Ethier, 2007) did 
not specify type of neglect. Nolin and Ethier (2007), in 
addition to studying the effects of neglect as a single varia-
ble, also analyzed the role of neglect when associated with 
physical abuse. Hence, two studies analyzed the effects 
of more than one form of maltreatment: sexual abuse and 
physical abuse (Bremner et al., 1995) and neglect and 
physical abuse (Nolin & Ethier, 2007). Beers and De Bellis 
(2002) and Shannon et al. (2011) studied maltreatment as 
an umbrella variable that included sexual abuse, physical 
abuse, emotional abuse, emotional neglect and witnessing 
domestic violence during childhood. Choi, Jeong, Rohan, 
Polcari, and Teicher (2009) assessed the effects of verbal 
abuse on cognition.

As shown in Table 1, the selected studies used seve-
ral assessment instruments and analyzed more than one 
aspect of cognition. The most often studied cognitive 
functions were verbal episodic memory and learning 
capacity, followed by intelligence, attention, executive 
functions, visual memory, language and working me-
mory. A wide variety of instruments were used to assess 
cognitive functioning in individuals subjected to child 
maltreatment. The most widely used instruments were 
subtests of the Wechsler Intelligence Scale, the California 
Verbal Learning Test, the Wechsler Memory Scale, the 
Wisconsin Card Sorting Test, the Trail Making Test, and 
the NEPSY battery of neuropsychological assessment 
tests for children.
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MEDLINE, PsycINFO, Embase, and Amed (Ovid) search using the terms 
“maltreatment”, “cognition”, “child*”, and MeSH headings

Articles deemed potentially 
relevant for inclusion (n = 22) 

Articles identified by cross-
referencing (n=07) 

Articles included in systematic 
review (n = 17) 

Articles selected for 
systematic review (n = 13) 

Articles identified after 
analysis by three experts 

(n=04)  

Abstracts selected after setting 
the following limits: abstract 
available; English language; 

original research; published in 
peer-reviewed journal; human 
study; and including references 

(n=404) 

Articles selected for 
systematic review (n = 15) 

Abstracts excluded due to 
design (review; n=27) 

Abstracts excluded due to 
design (case report; n=3) 

Abstracts excluded due to 
failure to include variables of 

interest (n=334) 

Articles excluded after 
analysis of full text (n=09) 

Articles excluded after 
analysis of full text (n=02) 

Abstracts excluded due to 
absence of control group 

(n=18) 

Articles excluded after 
analysis of full text (n=05) 

Figure 1. Article selection fl owchart.
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Table 1
Description of Selected Studies, Including Sample Size, Participant Age, Instruments Used for Assessment of Cognitive 
Function, and Main Findings

Author (year) Sample size
Age (± SD)

Assessment of cognitive function Main fi ndings

Adult studies

Bremner et al. 
(1995)

N=41
EG=39.7 (7.1)
CG=36.7(10.0)

WMS-R (verbal*), WMS-R 
(visual); Verbal Selective 
Reminding Test*; Visual and 
Verbal Selective Reminding 
Test*; WAIS-R (Arithmetic, 
Vocabulary, Block Design, Picture 
Arrangement)

The EG (history of physical and sexual abuse 
in childhood) scored signifi cantly lower than 
the CG on verbal episodic memory tasks 
(immediate and delayed recall). 

Stein et al. 
(1997)

N=42
EG=32.0 (6.3)
CG=30.2 (6.4)

WAIS-R (Vocabulary, Similarities, 
Picture Completion, Block 
Design, Digit Span, Digit 
Symbol); CVLT

There were no signifi cant between-group 
differences in intellectual functioning or 
verbal episodic memory.

Stein et al. 
(1999)

N=42
EG=32.6 (6.0)
CG=29.5 (6.1)

CVLT; Benton Visual Retention 
Task; TMT (A and B); WAIS-R 
(Vocabulary, Digit Symbol, 
Similarities, Picture Completion, 
Block Design, Digit Span)

There were no signifi cant between-group 
differences in verbal episodic memory 
(immediate and delayed recall), visual 
memory, attention, or executive function.

Lysaker et al. 
(2001)

N=43
M= 45 years

WCST*; WAIS-III (Letter-
Number Sequencing*, Digit 
Symbol Symbol*, Vocabulary); 
CVLT

Participants with a history of sexual abuse in 
childhood had signifi cantly lower executive 
function, working memory, and information 
processing speed scores. 

Bremner et al. 
(2003)

N=33
EG1=35 (6.0)
EG2=32 (8.0)
CG=38 (7.0)

Verbal declarative memory task There were no signifi cant differences 
between EG1 (history of sexual abuse in 
childhood and posttraumatic stress disorder), 
EG2 (history of sexual abuse in childhood, 
but no posttraumatic stress disorder), or the 
CG on a verbal declarative memory task.

Bremner et al. 
(2004)

N=43
EG1=34 (6.0)
EG2=32 (8.0)
CG=32 (9.0)

WAIS-R (Vocabulary, Block 
Design, Arithmetic, Picture 
Arrangement); WMS-R (verbal*); 
WMS-R (visual)

EG1 (history of sexual abuse in childhood 
and posttraumatic stress disorder) had 
signifi cantly lower verbal episodic memory 
scores as compared to EG2 (history of sexual 
abuse in childhood, but no posttraumatic 
stress disorder) and the CG. 

Navalta et al. 
(2006)

N=45
EG=20.0
CG=19.4

MAS (Visual span)*; GO/NO-
GO/STOP*

The EG (history of sexual abuse in 
childhood) had signifi cantly lower memory 
and inhibitory capacity scores as compared 
to the CG. 

Grassi-Oliveira 
et al. (2008)

N=49 
EG1=39.3 (9.3)
EG2=39.5 (7.9)
CG=36.5 (6.3)

WMS-R (verbal*) EG1 (history of physical neglect and 
major depressive disorder) subjects scored 
signifi cantly lower on verbal episodic 
memory (immediate and delayed recall) 
tasks as compared to EG2 (major depressive 
disorder but no history of neglect) and CG (no 
history of neglect and no major depressive 
disorder). 
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Choi et al. 
(2009)

N=32 
EG =21.9 (2.4)
CG=21.0 (1.6)

WAIS-III (Verbal IQ and Verbal 
Comprehension Index)

There were no signifi cant between-
group differences in verbal IQ and verbal 
comprehension índex scores. 

Shannon et al. 
(2011)

N=85 
M=41.1 years 
(11.7)

NART; WMS-III (logical 
memory*, word lists*, letter-
number sequencing*).

The EG (history of childhood trauma and 
schizophrenia) had signifi cantly lower verbal 
episodic memory (immediate and delayed 
recall) and working memory scores as 
compared to the CG. The EG outperformed 
the CG in a word list recognition task. 

Grassi-Oliveira 
et al. (2011)

N=42 
EG1=39.6 (10.4)
EG2=42.0 (8.0)
CG=10 (6.1)

Brazilian version of the DRM 
(Word list the DRM targets*)

There were no differences between EG1, EG2, 
and CG in false and true memory scores. 
EG1 subjects (major depressive disorder and 
history of emotional neglect) were less likely 
to produce false memories than those in EG2 
(major depressive disorder but no history of 
emotional neglect) or the CG. There were no 
differences in false item recall between EG2 
and the CG. 

Child/
adolescent 
studies

Beers & De 
Bellis (2002)

N=29
EG=11.38 (2.60)
CG=12.17 (1.75)

WISC-III (Vocabulary, Digit 
Span, Similarities*, Block Design, 
Object Assembly, Coding); 
Stroop Color and Word Test*; 
Digit Vigilance Test*; WCST*; 
COWAT*; TMT part B; CVLT; 
Rey-Osterrieth Complex Figure 
Test*; Money Road Map; 
Judgment of line orientation*; 
Grooved Pegboard Test.

The EG (history of maltreatment and 
posttraumatic stress disorder) exhibited 
signifi cantly lower attention, executive 
function and visuospatial function scores as 
compared to the CG.

Porter et al. 
(2005)

N=48
8–14 years

WISC-III: Verbal IQ*; TOMAL* The EG (history of sexual abuse in childhood) 
scored signifi cantly lower on verbal IQ 
and attention and concentration tasks as 
compared to the CG. 

Nolin & Ethier 
(2007)

N=137 
(6-11 years)
EG1=9.3 (2.0)
EG2=8.7 (1.9)
CG=8.8 (1.8)

Purdue Pegboard (motor 
performance)*, NEPSY (Visual 
Attention, Auditory Attention and 
Response Set*, Comprehension 
of Instructions, Verbal Fluency, 
Tower*, Knock and Tap, Statue); 
CVLT; VMI*; WISC-III (Picture 
Completion, Block Design, 
Similarities*, Arithmetic*).

EG1 (history of neglect and physical abuse) 
scored signifi cantly lower on manual 
dexterity, attention, visual-motor integration, 
arithmetic, and concept learning as compared 
to the CG. EG2 (history of neglect but no 
physical abuse) scored signifi cantly lower on 
manual dexterity, attention, and visual-motor 
integration tasks as compared to the CG.

Author (year) Sample size
Age (± SD)

Assessment of cognitive function Main fi ndings
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De Bellis et al. 
(2009)

N=106 
EG1=8.30 (2.2)
EG2=7.19 (2.4)
CG=7.77 (1.8)

NEPSY (Fine motor: Fingertip 
Tapping, Imitative Hand 
Movements, Visuomotor 
Precision; Language: 
Phonological Processing, Speeded 
Naming*, Comprehension*; 
Visual-Spatial: Design Copying*, 
Arrows, Block Construction*; 
Memory/Learning: Memory for 
Faces*, Memory for Names*, 
Narrative Memory*; Attention/
Executive Function: Tower*, 
Auditory Attention, Visual 
Attention*); Conners’ Continuous 
Performance Test-II; Peabody 
Picture Vocabulary Test-III* 
and WPPSI-R (Block Design, 
Vocabulary).

Both EG1 and EG2 (history of neglect) 
exhibited signifi cantly lower IQ, attention, 
visual memory, language, verbal memory, 
learning, planning, problem solving, and 
naming scores as compared to the CG.

Cicchetti, 
Rogosch, 
Howe, & Toth 
(2010)

N=317 
M=9.17 years 
(2.43)

CVLT; Peabody Picture 
Vocabulary Test-III.

There were no signifi cant between-group 
differences in verbal episodic memory.

De Bellis et al. 
(2010)

N=216 
M=10.8 years 
(3.5)

NEPSY (Face Memory, Narrative 
Memory); Rey-Osterrieth 
Complex Figure Test; CVLT; CPT-
II; WISC-III or WPPSI-R (Block 
Design, Vocabulary). 

There were no signifi cant between-group 
differences in verbal memory, attention, or 
IQ. 

Note. Legend: CVLT = California Verbal Learning Test; CPT-II= Conners’ Continuous Performance Test-II; MAS = Memory As-
sessment Scale; NART = National Adult Reading Test; TMT = Trail Making Test; TOMAL = Test of Memory and Learning; VMI 
= Beery-Buktenica Developmental Test of Visual-Motor Integration; WAIS-III = Wechsler Adult Intelligence Scale-III; WAIS-R 
= Wechsler Adult Intelligence Scale, Revised; WISC-III = Wechsler Intelligence Scale for Children-III; WCST = Wisconsin Card 
Sorting Test; WMS-III = Wechsler Memory Scale, Third Edition; WMS-R = Wechsler Memory Scale, Revised; WPPSI-R = We-
chsler Preschool and Primary Scale of Intelligence, Revised. 
EG = experiment group; CG = control group.
* p <.05.

Table 1 presents the main fi ndings of the 17 studies 
included in this review as to the effects of maltreatment 
on cognition. Analysis of data suggests that exposure to 
child maltreatment is associated with cognitive changes 
in adults and children/teenagers alike. The most widely 
studied form of maltreatment was sexual abuse, wit zh most 
samples consisting of adult female subjects. Of the 17 stu-
dies analyzed, six (35.3%) found no statistically signifi cant 
between-group differences in cognitive functioning: verbal 
episodic memory, attention, IQ, visual memory, executive 
function, and verbal comprehension index. 

Of the 11 studies carried out in adults, seven (63.6%) 
showed found between-group difference and suggest that 
children subjected to child maltreatment exhibit impair-
ment of: verbal declarative memory; executive functions, 
such as problem solving, planning ahead, mental fl exibility 
(set-shifting); the central executive component of working 

memory; inhibition; information processing speed; and 
abstract reasoning in adulthood.

Of the six studies that assessed the effects of maltre-
atment on cognitive functioning in children or adoles-
cents, two (33.3%) showed no signifi cant between-group 
differences in cognitive functioning. On the other hand, 
four (66.7%) found that maltreatment is associated with 
attention defi cits, impairment of executive functions such 
as problem solving, abstract reasoning, and word naming, 
planning, working memory, inhibition, mental fl exibility, 
memory , visual-spatial function, visual-motor integration 
and language.

Some studies also analyzed the severity of maltreat-
ment. This variable was associated with lower performance 
IQ and overall IQ scores (Bremner et al., 1995) and nega-
tively correlated with verbal declarative memory (delayed 
recall; Bremner et al., 2004). Navalta et al. (2006) found 

Author (year) Sample size
Age (± SD)

Assessment of cognitive function Main fi ndings
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no signifi cant between-group differences in Memory As-
sessment Scales (MAS) scores or verbal and short-term 
memory scores. However, the duration of sexual abuse by a 
closely related perpetrator was strongly associated with all 
forms of memory impairment (short term: p =.009; verbal: 
p = .05; visual: p =.004; global: p = .0003). Linear regres-
sion analysis indicated that, for each year of abuse, there 
was a 2.4% (SD = .8%) reduction in short-term memory, a 
2.0% (SD = 1.0%) reduction in verbal memory, a 1.9% (SD 
= .6%) reduction in visual memory and a 2.3% (SD = .5%) 
reduction in global memory scores. On the GO/NO-GO/
STOP attention task, subjects in the experimental group 
showed greater variability in reaction times—evidence of 
impaired inhibitory capacity (Navalta et al., 2006). 

Exposure to more than one form of maltreatment was 
assessed by Nolin and Ethier (2007), who investigated the 
neuropsychological impact of exposure to physical abuse 
and neglect. Their results suggested that children exposed 
to both forms of maltreatment (neglect and abuse) perfor-
med worse on cognitive function tests than did children 
subjected to neglect alone. 

The studies of Grassi-Oliveira et al. (2008), Grassi- 
Oliveira et al. (2011), Lysaker et al. (2001) and Shannon 
et al. (2011) stand out, as they assessed the impact of 
maltreatment on clinical samples – subjects with schi-
zophrenia/schizoaffective disorder or major depressive 
disorder respectively. Overall, clinical samples and those 
with a history of childhood maltreatment performed poorly 
on tasks meant to assess cognitive function (executive 
functions: problem solving, abstract reasoning, planning 
ahead, mental fl exibility, working memory, information 
processing speed; verbal episodic memory: measures of 
immediate, delayed, and verbal recall). According to Ly-
saker et al. (2001) the study design precludes analysis of 
potential causal relationships between disease and impair-
ment. However, the impairments described in this study are 
similar to those reported in studies that assessed cognitive 
function in participants with no psychiatric disorders.

Data analysis showed that most studies found di-
fferences between the experiment and control groups 
on comparison of cognitive function-related variables. 
Furthermore, the authors sought to control for variables 
that could interfere with the study phenomenon, whether 
by matching groups according to these variables or by 
providing for them as covariates during analysis. Va-
riables regarded as confounders by the studies’ authors 
included IQ, socio-demographic status, age, educational 
background, substance abuse, psychiatric or neurological 
disorders, and medication use.

Overall, the confounders most often controlled for in 
studies were socioeconomic status and IQ. After Bonfer-
roni correction for multiple comparisons, the differences 
reported by Beers and De Bellis (2002) remained signi-
fi cant only for the attention and executive function (pro-
blem solving, abstract reasoning, planning ahead, mental 
fl exibility, working memory, inhibition, word naming) 

domains. Porter et al. (2005) found signifi cant between- 
group differences in verbal IQ, attention, and memory. 
After controlling for both IQ and socioeconomic status, 
no signifi cant differences in cognitive functioning were 
detectable. Likewise, De Bellis et al. (2009) found that 
signifi cant between-group differences remained for all 
measures except visual-spatial function after controlling 
for IQ.

Discussion

The fi ndings of this review show a variety of cognitive 
functions assessed and, consequently, a broad range of neu-
ropsychological instruments used. Although the neurocog-
nitive effects of psychological trauma have been studied 
for at least three decades, there is still little consensus on 
which cognitive domains are most affected (Twamley et 
al., 2009). In the 17 studies included in the review sample, 
the most commonly studied functions were memory/lear-
ning, attention, intelligence and executive functions and. 
On the one hand, exploration of these domains appears 
to be a natural development of the emphasis on memory 
process changes (Goodman et al., 2010) and on the neural 
structures underlying these processes—as shown in pre-
clinical (Vermetten & Bremner, 2002), clinical (Kindt, 
Soeter, & Vervliet, 2009; Vermetten & Bremner, 2002; 
Woon, Sood, & Hedges, 2010), and translational studies 
(Ressler & Mayberg, 2007; Teicher, Tomoda, & Andersen, 
2006). On the other hand, a growing evidence base points 
to prefrontal structure changes and executive function 
impairments in association with psychological trauma and 
PTSD (Daniels et al., 2010; Morey et al., 2009; Weber 
et al., 2005). Beyond the domain of memory, increasing 
interest in the role of executive function components in 
trauma appears to refl ect the notion that medial prefrontal 
structures play a critical role in reducing conditioned fear 
(Milad & Quirk, 2002; Shin, Rauch, & Pitman, 2005), and 
that dorsolateral prefrontal structures are associated with 
the executive defi cits commonly seen in PTSD (Leskin & 
White, 2007). 

In their review, Horner and Hamner (2002) reported 
that cognitive impairment, as diagnosed by neuropsycho-
logical testing, occurred in a relatively uniform manner 
regardless of the stressor event. According to the stud-
ies assessed in this review, the cognitive functions most 
commonly impaired in individuals with PTSD include 
(a) memory (to a greater extent in terms of immediate re-
trieval of verbal and visual information; to a lesser extent, 
in terms of non-immediate retrieval); (b) attention, both 
verbal and visual; and (c) executive functions, including 
problem solving (Horner & Hamner, 2002). In their infl u-
ential cognitive model of PTSD, Ehlers and Clark (2000) 
place particular emphasis on errors in interpretation of 
environmental stimuli, self-monitoring diffi culties, and 
impaired integration of memory content—processes in 
which executive functions play a role (Mesulan, 2000; 
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Royall et al., 2002) and impairment of which appears to 
be a core symptom of PTSD. 

Although there is no consensus defi nition of execu-
tive function and the processing of each of its individual 
components has yet to be clarifi ed in the literature, it 
bears noting that the present review found evidence of 
maltreatment-related impairment of cognitive processes 
implicated in executive function, such as problem solving, 
planning, working memory, inhibition, mental fl exibility, 
information processing speed and abstract reasoning. Over-
all, have suggested that executive function is impaired in 
combat veterans (Vasterling, Brailey, Constans, & Sutker, 
1998), former prisoners of war (Sutker, Vasterling, Brai-
ley, & Allain, 1995), or individuals exposed to a variety 
of stressors, including combat and sexual abuse (Koenen 
et al., 2001). Furthermore, the brain structures associated 
with frontal-subcortical circuits, which provide the neu-
ronal substrate for executive function (Heyder, Suchan, & 
Daum, 2004; Royall et al., 2002), have been implicated in 
PTSD (Bremner, 2002; De Bellis, 2005; Yehuda, 2001).

Overall, studies that investigated the effects of child 
maltreatment on cognitive functioning in adulthood 
showed impairment in verbal episodic memory, executive 
function, and working memory. On the other hand, studies 
of children and adolescents subjected to child maltreatment 
revealed impairment in attention and executive functions. 
Some conclusions may be drawn from the fi ndings of the 
studies analyzed in this review. Firstly, child and adoles-
cence maltreatment has deleterious effects on cognitive 
function in childhood and adolescence. The fi ndings that 
indicate this remain signifi cant even after controlling for 
potential confounders, including IQ, socio-demographic 
status, medication use, or comorbid psychiatric disorders. 
Broadly speaking, the main fi ndings of the studies included 
herein show that subjects exposed to maltreatment (both 
adults and children) perform poorly on tasks designed to 
assess verbal episodic memory, working memory, atten-
tion, and executive function. Therefore, this study shows 
that traumatic stressor events occurring in childhood or 
adolescence pose a risk to both short- and long-term de-
velopment by inducing cognitive impairment (Margolin, 
2005).

Some of the studies analyzed in this review (Bremner 
et al., 1995; Bremner et al., 2004; Navalta et al., 2006) 
reported associations between abuse severity and low IQ, 
poor performance in verbal and visual memory tasks, and 
impaired attention and executive functions (inhibition). 
These results clearly show the deleterious effect of pro-
longed exposure to maltreatment on cognitive functioning; 
furthermore, they suggest a dire need for studies that take 
into account type, severity, and duration of abuse. 

Exposure to more than one form of maltreatment was 
analyzed by Nolin and Ethier (2007), who found that chil-
dren exposed to both neglect and abuse performed worse 
on cognitive function tests than did children subjected to 
neglect alone. This suggests that exposure to more than 

one type of maltreatment may have a worse impact on 
cognitive functioning, and thus pose a cumulative risk of 
negative developmental effects (Cicchetti & Toth, 2005). 

In this systematic review, six studies found no associa-
tion between child maltreatment and changes in cognitive 
function. One possible explanation for this fi nding is that 
these studies may have failed to control for confounders 
such as age at onset of maltreatment, developmental stage 
at the time of maltreatment, and amount, intensity, and 
type of maltreatment (Cicchetti et al., 2010). Other factors, 
such as sample size and recruitment site, may also have 
infl uenced results (Choi et al., 2009; Stein et al., 1999). 

De Bellis et al. (2010) suggest that studies of child 
maltreatment should: (a) use larger samples; (b) use longi-
tudinal and (c) multicenter designs; (d) include clinicians 
with specialist expertise in developmental assessment 
and cognitive neuroscience. Stein et al. (1999) maintain 
that traumatic stressors of different types will necessarily 
produce different neurocognitive sequelae. Hence, one 
may infer that the type and intensity of trauma, the gen-
der of the traumatized person and their developmental 
stage at the time of trauma, and the time elapsed between 
exposure to the traumatic event and testing may interact 
and infl uence the extent of vulnerability to neurocognitive 
dysfunction. 

Analysis of articles for inclusion in this review unco-
vered certain methodological shortcomings that must be 
noted. Limitations included: (a) use of several assessment 
instruments and investigation of more than one aspect of 
cognition, with no effort toward standardization of the 
neuropsychological instruments employed in assessment 
of cognitive function (most studies); (b) small sample size; 
(c) adult-centered samples (only six studies were carried 
out on children/teenagers); (d) almost exclusive focus on 
sexual and physical abuse to the detriment of other forms 
of maltreatment, including emotional abuse and emotional 
neglect e; (e) wide variability in study design as far as 
detection of maltreatment is concerned (data collection 
techniques ranged from self-reporting to review of case 
records of social and protection services); (f) the study 
samples were composed mostly of female participants.

In general, the studies included in this systematic 
review show that traumatic childhood experiences – such 
as maltreatment – may cause cognitive changes in adults 
and children/teenagers alike. In an apparent paradox 
considering the staggering risk it poses to development, 
maltreatment in childhood may be the single factor most 
susceptible to prevention and intervention (De Bellis, 
2005). There is a pressing need for further studies on this 
topic that might contribute to our understanding of the 
cognitive impairments associated with child maltreat-
ment. Furthermore, the identifi cation of such impairments 
provides an opportunity for implementation of specifi c 
cognitive-behavioral and pharmacological interventions 
(Brewin, 2006; Friedman, 2005), in order to minimize the 
negative effects of child maltreatment.
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