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Abstract 
 

Introduction: Cognitive impairment in Bipolar Disorder (BPD) patients, particularly in the domains 

of executive functioning and declarative memory, is well established in a number of studies. History 

of childhood trauma is also indicated to have negative effects on verbal memory and cognitive control. 

Childhood trauma is more prevalent in BPD patients than in the general population. So far, the 

interaction between BPD type 1 (BPDI) and childhood trauma hasn’t been investigated in a large 

sample of euthymic participants. Therefore, the aim of the present study was to examine whether the 

presence of both BPDI and history of childhood trauma have negative effects on cognitive 

functioning. 

Methods: A total of 353 participants were recruited, 280 were euthymic BPDI patients and 73 of them 

were controls. Diagnosis of BPDI was based on the SCID and the MINI. History of childhood trauma 

was assessed by the Childhood Trauma Questionnaire (CTQ). Cognitive function was assessed 

through a comprehensive and standardized neuropsychological test battery, a four-subtest short form 

of the WAIS-III. The cognitive domains that will be investigated are perceptual organization, working 

memory, processing speed and verbal comprehension. 

Results: Patients showed lower scores in the cognitive domains of working memory and processing 

speed compared with healthy controls. Furthermore, history of childhood trauma was also associated 

with negative effects on the domains of working memory, perceptual organization and processing 

speed. The interaction of BPDI and history of childhood trauma showed that cognitive performance 

was significantly decreased for perceptual organization. 

Conclusion: These data support the impact of BPDI and history of childhood trauma in decreased 

neurocognitive functioning, childhood trauma seems to be a moderating variable. The findings are a 

step in the process of identifying which cognitive domains are deteriorated due to BPDI, history of 

childhood trauma and a combination of both. 
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  Introduction 

 

Bipolar disorder 

Bipolar disorder (BPD) is a pathological disturbance of mood, typically characterized by oscillating 

manic and depressive states. A distinction can be made between BPDI and II. To meet the 

qualifications for a diagnosis of BPDI, according to the Diagnostic and Statistical Manual of Mental 

Disorders Fourth Edition (DSM-IV), a patient has to have at least one major manic episode and will 

usually have had at least one major depressive episode. BPDII will be diagnosed when a patient has 

had at least one major depressive episode and at least one hypomanic episode, but never has 

experienced a full-on manic episode. In general BPD, especially BPDI, causes serious impairments, 

such as psychosocial problems and not being able to work, for those who suffer from it. Even when 

BPD patients are between episodes (manic or depressive) and are in a more stable or asymptomatic 

state (euthymic), they still experience neuropsychological deficits compared to healthy controls 

(Ferrier et al., 1999).  

At least half of BPD patients experience psychotic symptoms, like hallucinations and bizarre 

delusions, in their lifetimes (Glahn et al., 2007; Goodwin & Jamison, 1990; Keck et al., 2003). The 

aetiology of BPD is yet unknown, but twin, adoption and epidemiological studies are suggestive of a 

strong genetic influence. First-degree relatives of bipolar probands have an elevated risk of developing 

both unipolar and bipolar depressive episodes. Twin and adoption studies reported widely in the 

literature that there might be a genetic basis with heritability scores between 60% and 85% (Savitz, 

Solms & Ramesar, 2005). Although BPD is classically theorized as a disorder of mood, evidence is 

emerging that patients with BPD show cognitive deficits both during the acute phase of the illness and 

during remission (Bearden et al., 2001). A meta-analysis by Robinson et al. (2006) shows that patients 

with BPD performed significantly more poorly than controls on all cognitive domains (executive, 

verbal learning, attention, psychomotor speed and immediate memory measures), except overall 

intelligence quotient (IQ). Most impairments were found in executive functioning and verbal learning, 

whereas attention, immediate memory and psychomotor speed were much less affected. More recent 

meta-analyses (Arts, Jabben, Krabbendam & van Os, 2008; Bora et al. 2009; Stefanopoulou et al. 

2009; Torres, Boudreau & Yatham, 2007) have consistently identified deficits of moderate to large 

effect size in processing speed, verbal learning, memory, attention and executive function. Albus et al. 

(1996) suggest that cognitive deficits are evident at an early stage of the illness, and are also present in 

unaffected first degree relatives of BPD patients, who may possibly share genetic vulnerability of the 

disorder (Ferrier et al., 2004; Gourovitch et al., 1999; Kieseppä et al., 2005; Zalla et al., 2004). These 

results support the possibility that cognitive impairment is a trait marker of BPD. Even though the 

pathophysiological and genetic basis of BPD remains obscure, a degree of consensus that BPD is 
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characterized by state independent memory and executive deficits has been reached (Savitz et al., 

2008). A recent meta-analysis of the literature drew similar conclusions, with aspects of executive 

function and verbal learning calculated to be most strongly associated with BPD (Robinson et al., 

2006). These neurocognitive deficits have been assumed to form trait markers or endophenotypes of 

BPD. BPDI patients are more severely affected and therefore more likely to experience a greater 

number of affective episodes and a greater number of hospitalizations than their counterparts, like 

BPDII patients, with a more benign form of the illness. Few studies have been concerned with the 

proportion of BPD patients that actually have cognitive impairment in a clinically significant range. 

Thompson et al. (2005) demonstrated that between 3% and 42% of the euthymic patient with BPD 

have cognitive performances at the level of the 5% weakest in the general population. Although these 

impairments only occur in a subset of the BPD patient population, they can cause significant cognitive 

impairment. Ferrier and Thompson (2002) concluded that cognitive dysfunction is a core and enduring 

deficit in the illness in patients affected by BPD. Another study shows that cognitive limitations not 

only occur during dysphoric periods, but also persist during periods of recovery (Clark, Sarna & 

Goodwin, 2005) and during a euthymic state (Vieta et al., 2006). 

Since cognitive impairments can cause emotional distress, affect the ability to work and study 

and lead to poor psychological functioning (Simonsen et al., 2008), it is clinically important to further 

investigate this. Besides, cognitive impairment most probably interferes with treatment by affecting 

medication compliance and the ability to benefit from psychotherapy and education (Martinez-Áran et 

al., 2002; Martinez-Áran et al., 2004; Zubieta, Huguelet, O’Neil & Giordani, 2001). It is thus 

important to further investigate the role of cognitive functioning in BPD patients. 

 

Bipolar Disorder and childhood trauma 

History of childhood trauma is claimed to be common in patients suffering from psychotic disorders, 

compared with the general population. As patients with BPD often experience psychotic symptoms, 

the illness shows many similarities with psychotic disorders like schizophrenia. History of childhood 

trauma is associated with an increased probability of having a psychiatric disorder in adulthood 

(Cicchetti, Toth & Maughan, 2000; Weiss, Longhurst & Mazure, 1999). Previous investigations have 

observed that histories of childhood maltreatment are common in a large percentage of adults with 

severe and persistent mental illness (Herman, 1992; Meyer, Struening & Ferber, 2003; Read, 1997; 

Read, Goodman, Morrison, Ross & Aderhold, 2004). A study by Garno et al. (2005) demonstrated that 

nearly half of all participants with BPD had experienced severe childhood trauma, which is much 

higher than the percentage of people in the general population. Read et al. (2004) reported that 60% of 

male and 69% of female psychiatric inpatients reported histories of physical or sexual abuse. These 

rates far exceed the rates of child maltreatment that has been estimated to be around 11% for sexual 

abuse and 24% for physical abuse in the general population of the United Kingdom (May-Chahal & 
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Cawson, 2005). A number of studies report associations between childhood abuse and increased 

hallucinations and delusions in adulthood (Beck & Van der Kolk, 1987; Goff, Brotman, Kindlon, 

Waites, & Amico, 2001; Lysaker, Meyer, Evans, & Marks, 2001; Read, Agar, Argyle & Aderhold, 

2003). A finding by Read and Argyle (1999) shows that 77% of psychiatric inpatients with histories of 

physical and/or sexual abuse experienced hallucinations, delusions, or thought disorders. A number of 

large-scale investigations have more recently replicated earlier findings linking childhood trauma with 

adult psychosis. Bebbington et al. (2004) uses data from a large national survey in Great Britain and 

reported a significant relationship between the occurrence of early adverse experiences (especially for 

sexual abuse) and the development of psychotic disorders in adulthood. Likewise, Jansen et al. (2004) 

uses a large sample from the Netherlands Mental Health Survey and reported a significant relationship 

between the occurrence of childhood abuse and adult psychotic symptoms. Therefore, childhood 

trauma appears to be associated with an increased risk for development of psychosis in adulthood. 

Besides, Perez and Widom (1994) have demonstrated that trauma has an adverse effect on cognitive 

functioning, both observed in childhood and adulthood. 

 

Cognitive functioning and childhood trauma 

Numerous studies show an association between poorer scores on several cognitive tasks in adulthood 

and a history of childhood trauma. Including tasks measuring intellectual and academic functioning 

(Navalta, Polcari, Webster, Boghossian, & Teicher, 2006; Perez et al., 1994), memory (Bremner et al., 

1995; Bremner, Vermetten, Afzal & Vythilingam, 2004; Navalta et al., 2006) and working memory 

(Navalta et al., 2006; Raine et al., 2001). It was demonstrated that childhood trauma may have effects 

on cognition that also persist into adulthood (Navalta et al., 2006). Early stressful life experiences are 

thought to act as vulnerability factors and offer an underlying neural substrate provocation of affective 

disorder by stressors occurring in adulthood (Post, 1992).  

 Deficits in short-term verbal memory have been seen in adults with childhood sexual abuse 

(Koenen et al., 2003). Koenen et al. (2003) found that children who were exposed to high levels of 

domestic violence had intelligence scores that were lower than unexposed children. In addition, 

domestic violence was associated with intellectual decline independent of latent genetic influences. It 

has been proposed by Aas et al. (2011) that developmental retardation due to under-nutrition, lack of 

stimuli and general physical and psychological neglect, which is more prevalent in these families, 

could lead to cognitive decline by childhood trauma in children and adults. The reverse causality is 

also possible; children with lower intelligence quotient (IQ) scores may be at greater risk for being 

maltreated compared to high functioning children (Aas et al., 2011). Or parents of abused children 

may have lower IQ scores, and this may be genetically transmitted to the abused children. Childhood 

trauma has been found to impact negatively on verbal recall memory and cognitive control, just as 

BPD impacts negatively on executive functioning and verbal learning. 
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Bipolar disorder, childhood trauma and impaired cognitive functioning 

Whereas BPD related neurocognitive deficits have been hypothesized to possess a genetic or 

symptomatic aetiology, the role of environmental risk factors influencing the development of this 

pattern of neurocognitive impairment in BPD has not been sufficiently explored yet. As mentioned 

above, one variable that has been reported to influence cognitive performance, especially memory 

performance, is childhood trauma. Victims from childhood trauma and patients with psychosis have 

cognitive deficits in similar areas, they both show decline in general cognition, working memory and 

hippocampus-related memory tests (Aas et al., 2011). The prevalence of childhood trauma reported in 

patients with psychosis is high, therefore it seems reasonable to hypothesize that childhood trauma 

contributes to the cognitive deficits found in this patient group. 

To date, there are only four studies investigating cognition and childhood trauma in people 

with psychotic symptoms. The first study by Lysaker et al. (2001) found that patients with 

schizophrenia and a history of childhood trauma had decreased performances in tasks measuring 

processing speed and working memory compared with patients without such a history. A second study 

by Schenkel, Spaulding, DiLillo & Silverstein (2005) showed significantly decreased scores on a task 

of learning and visual context processing by patients with schizophrenia and a history of childhood 

trauma compared with non-abused patients. Shannon et al. (2009) reported that schizophrenia patients 

exposed to childhood adversity compared to those without such a history had additionally poorer 

episodic narrative and working memory. However, a study by Aas et al. (2010) did not replicate these 

findings. They found that cognitive functioning was not related to a history of childhood trauma but to 

patient’s cortisol awakening response, which is a biological measure of stress reactivity. As shown by 

three independent research groups, approximately half of the BPD patients had experienced severe 

childhood abuse (usually sexual but also emotional) (Garno et al., 2005; Huyn, Friedman & Dunner, 

2000; Leverich et al., 2002). Given these results, and the relationships found between childhood 

trauma and cognitive impairments, it seems reasonable to assume that the cognitive deficits reported in 

BPD patients may be at least partially attributable to a previous history of sexual or emotional abuse 

(Savitz et al., 2008). 

Although there is some evidence for a relation between childhood trauma and cognitive 

impairments in patients with experiences of hallucinations and delusions, most studies were conducted 

with schizophrenic patients. These previous studies were not able to test specific effects of a BPD 

diagnosis on the interaction between history of childhood trauma and cognition. Only two studies have 

investigated history of childhood trauma, cognitive functioning and specifically BPD patients. A study 

by Aas et al. (2011) investigated cognition and early trauma both in individuals with a psychotic 

disorder and BPD with a recognized diagnosis and long duration of illness. They found that after 

controlling for education, ethnicity and cannabis use, the scores of BPD patients were significantly 
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worse than for the controls on the majority of the individual cognitive tasks. This was especially true 

for verbal memory tasks. They investigated whether there is an association between childhood trauma 

and a range of cognitive domains and whether a similar relationship is found in a healthy control 

group from the same geographical catchment areas. They assumed that patients with a history of 

childhood trauma would show stronger deficits in cognitive function than patients without such past 

experiences. Furthermore, they expected diagnostic differences in the association between childhood 

trauma and cognition. Full-scale IQ was derived from the Wechsler Adult Intelligence Scale (WAIS-

R). Significantly more experiences of childhood trauma were reported by patients with psychosis than 

controls. In patients, a history of childhood trauma was associated with a significant decrease in 

cognitive function for the verbal intelligence domain, the language domain, concentration and mental 

speed domain. A trend was also perceived for the executive function and working memory domain. 

The association between childhood trauma and cognitive function was only seen in BPD patients and 

in patients with psychotic depression. BPD patients with childhood trauma scored significantly poorer 

than BPD patients without childhood trauma. Patients with affective psychoses are possibly more 

vulnerable to the effects of stress on cognitive function. A possible explanation for this result could be 

that both BPD and psychotic depression have been associated with impaired cognitive function in the 

context of hyperactivity of the hypothalamic pituitary adrenal (HPA) axis (Belanoff, Kalehzan, Sund, 

Fleming Ficek & Schatzberg, 2001; Flores, Kenna, Keller, Solvason, & Schatzberg, 2006; Gallagher et 

al., 2005; Watson, Gallagher, Ritchie, Ferrier & Young, 2004; Young, Gallagher, Watson, Del-Estal, 

Owen, & Ferrier 2004).  

A study by Savitz et al. (2008) reproduces the findings of a number of previous studies, by 

finding that visual recall and verbal recall and/or recognition memory deficits are characteristic of 

euthymic BPD cohorts. Furthermore, they found that the BPDI cohort was characterized by a pattern 

of impaired performance on both visual and verbal memory tasks compared with their unaffected and 

indeed affected relatives, when there was not significantly controlled for the effects of medication. 

They also found that self-reported childhood emotional and sexual abuse was associated with poorer 

performance on both visual and verbal recall memory as well as verbal and visual fluency and 

cognitively flexibility. Children that are abused may have BPD parents with an impulsive-hostile 

phenotype that is partially genetic in aetiology. Childhood trauma on its own did not account for the 

deficits in the BPD group compared to the rest of the cohort. It is thus likely that an alternative 

aetiology for this pattern of cognitive performance may be due to medication for instance. A possible 

explanation for these findings is that treatment with lithium, antipsychotics, and to a lesser extent, 

antidepressants was associated with impaired memory performance. 

 

The current study 

In sum, research on the role of childhood trauma on cognitive functioning in BPDI patients is 

lacking. There is a great need to collect and analyze data that can help shed light on the effect of BPDI 
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and childhood trauma on cognitive functioning. The aim of this study was to assess cognitive 

impairment in BPDI patients and BPDI patients with history of childhood trauma. Cognitive 

impairment will be measured by four subtasks of the WAIS-III. The cognitive domains that will be 

tested are perceptual organization (subtask Block Design), processing speed (subtask Symbol 

Substitution), working memory (subtask Arithmetic) and verbal comprehension (subtask Information). 

Three hypotheses will be studied. First of all, it will be examined whether BPDI patients have 

significant lower scores on the four subtasks of the WAIS than healthy controls; second, it is expected 

that participants with a history of childhood trauma have significant lower scores on the subtasks of 

the WAIS than participants without childhood trauma; and third the interaction will be investigated, 

by stating that BPDI patients with a history of childhood trauma have significant lower scores on the 

subtasks of the WAIS than BPDI patients without history of childhood trauma. 
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Methods 

 

Subjects 

The current study was conducted as part of a larger ongoing study, “Bipolar Genetics”, that 

investigates the genetics of BPDI conducted by the University Medical Center Utrecht (UMCU), 

Department Adult Psychiatry. The main study explores the genetic factors of BPDI patients, with the 

objective to examine 2500 patients, 2500 relatives and 400 controls within a period of 5 years. 

Participants were recruited through clinicians, healthcare institutions, at VMDB meetings (Association 

for manic-depressives and Stakeholders) and through pharmacies (patients who were prescribed with 

lithium). The patients were approached by telephone or letter by the Bipolar Genetics research team 

from UMC Utrecht to take part of the study.  

 

Inclusion and exclusion criteria 

There were a number of conditions that patients and controls had to meet to participate in the 

present study. Participants were included when they had at least three grandparents of Dutch descent 

and they were 18 years or older. Patients had to be diagnosed with BPDI in order to be able to take 

part to the current study. The criteria for a BPDI diagnosis were met when someone had experienced 

at least one full manic episode. Participants with a premorbid IQ under 80 were excluded. The 

presence of a somatic illness was also an exclusion criterion. Furthermore, the aim of the study was to 

include euthymic patients and controls. Therefore, participants with a current depression or 

manic/hypomanic state, assessed by the Altman Self-rating Mania Scale (ASMR-NL), the Self-

completion list symptoms (IDS Self-Rating), the Structured Clinical Interview for DSM disorders 

(SCID) and the International Neuropsychiatric Interview (MINI and MINI +), were excluded. In 

addition, controls with a history of BPD or a psychotic disorder or first-degree family members with a 

history of these disorders, were excluded.  

 

Procedure 

The assessment of the present study consisted of two parts: a web questionnaire and a psychiatric 

interview. The self-reported web questionnaire contained The Childhood Trauma Questionnaire 

(CTQ; English translation of the Jeugd Trauma Vragenlijst, JVT). Completing this list took place at 

the participant’s home. In addition, the participant was invited to visit UMC Utrecht where the 

research took place. During this visit, which took about 3 hours for patients, the psychiatric interview 

and several neuropsychological tasks were collected.  

The questionnaires as part of the psychiatric interview for patients consisted of the following: 

the ASMR-NL and the IDS Self-Rating to determine current mood, the SCID was conducted to 

Comment [l1]: Enige criteria? 

 

LS: Klopt, dit is het enige criterium 

dat gebruikt wordt om de 

diagnose BPDI te stellen.  
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determine whether there was in fact a BPDI diagnosis. The neuropsychological tasks were subtasks of 

the Wechsler Adult Intelligence Scale (WAIS III): Block design, Symbol Substitution, Arithmetic and 

Information. The Dutch reading test for adults (NLV, Nederlandse Leestest voor Volwassenen) was 

used to determine premorbid IQ score. The premorbid IQ scores of patients will be compared to the 

scores of controls, to make sure that both groups do not significantly vary from each other on 

premorbid IQ. 

The psychiatric interview was less time consuming for the controls, an inclusion took 

approximately 1,5 hours. The interview consisted of the MINI and MINI+, the neuropsychological 

tasks consisted of the four subtasks of the WAIS.  

The psychiatric interview and neuropsychological tasks were conducted in a quiet room where 

the test leader was seated next to the door and the patient/control sat at the opposite of the test leader. 

After a brief introduction and blood collection, the patient filled out the ASMR-NL and IDS to assess 

current mood.  Prior to the study, all patients and controls gave written informed consent. 

 

Participants 

This study comprised 353 individuals, 73 of them are controls and 280 are BPDI patients. The age of 

the participants varied between 19 and 80 years, with an average age of 43 for the controls and 48 

years for patients. For both groups, Higher Vocational Education (HBO) was the average educational 

level. As the focus of the current study was on cognitive function in patients and controls, an euthymic 

state was important to omit the risk of influencing the scores on the WAIS. Therefore, 23 participants 

with current hypomanic/manic or depressive symptoms or with these symptoms in the past month 

were excluded.  

 
 
Table 1. Demographic characteristics of the participants: total (N)  
and percentage (%).  
 Total Percent 
 N % 
Participants   
            Women 202 57.2 % 
            Men 151 42.8 % 
   
Education   
            No education 1     .3 % 
            LO 6   1.7 % 
            LTS 11   3.2 % 
            MAVO 32   9.2 % 
            MBO 54 15.5 % 
            HO 42 12    % 
            HBO 99 28.4 % 
            WO 92 26.4 % 
            Different 16   4.5 % 
   
Total 353 100  % 
Note: LO= Primary Education, LTS= Lower Vocational Technical  
School, MAVO= Lower General Secondary Education, MBO 
Intermediate Vocational Education, HO=Higher Education, 
 HBO=Higher Vocational Education, WO= University Level. 
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Instruments 
In the current study, the following instruments were used.  
 

Bipolar disorder type 1 

The Structured Clinical Interview for DSM Disorders (SCID) was used to establish the diagnosis of 

BPDI. The SCID is a semi-structured assessment tool to determine Axis I disorders. This interview 

was conducted during the three-hour examination by qualified researchers who had undergone SCID 

training. The internal reliability of the SCID is reasonable to very good with an average Kappa of 0.71 

(Lobbestael, Leur, Goose, Arntz & 2011). 

 

Childhood trauma 

To determine whether a patient or control has experienced childhood trauma the JTV (Jeugd Trauma 

Vragenlijst) was used, this is a Dutch version of the Childhood Trauma Questionnaire (CTQ) 

(Bernstein, Fink, Handelsman, Foote, Lovejoy et al., 1994). The list consists of 28 items about 

childhood events. Each question is answered using a 5-point Likert scale (where 1 = never, 2 = rarely 

true, 3 = sometimes, 4 = often  and  where 5 =  always true). It concerns 25 clinical items and 3 

validity items. In the present study the 3 validity items were omitted. Research by Bernstein, Stein, 

Newcomb, Walker et al. (2003) shows that the list without these 3 items continues to be a reliable and 

valid tool to measure childhood trauma in a clinical population. The 25 items are divided into 5 

categories; emotional abuse, physical abuse, sexual abuse, physical neglect, emotional neglect. There 

is a cut-off score for each subscale. For emotional abuse the cut-off score was 12, for physical abuse 9, 

for sexual abuse 7, for physical neglect 9 and emotional neglect 14. The internal consistency of the 

questionnaire is good with a Cronbach's alpha of .91. For the individual subscales Physical neglect has 

the lowest internal consistency and sexual abuse the highest. Physical abuse (α = .69), physical neglect 

(α = .58), emotional abuse (α = .83), emotional neglect (α = .85) and sexual abuse (α = 94) (Scher, 

Stein, Asmundson, McCreary & Forde, 2001). In this study childhood trauma is dichotomized into 

‘Trauma’, (at least one of the five categories is scored above the cut-off score), or ‘No Trauma’. 

 

Intelligence 

Four subtasks of the Wechsler Adult Intelligence Scale (WAIS-III): Blocks design, Symbol 

Substitution, Arithmetic and Information, were used to study the independent cognitive domains. The 

subtask Blocks Design measures the perceptual organization, Symbol Substitution measures the 

processing speed, working memory was measured by using Arithmetic and Information measures 

verbal comprehension. These four subtasks of the WAIS-III seem to be the best combination to us as a 

short form. It has been used for many clinical and research purposes for patients with schizophrenia 

and controls (Blyer, Gold, Iannone & Buchanan, 2000). 
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The Dutch Reading test for Adults (Nederlandse Leestest voor Volwassenen, NLV) was used 

as an estimation of premorbid IQ.  To determine IQ scores on the NLV there are standards that divide 

the subjects into two different age groups: subjects who were born before and after 1914. The test 

consists of a series of words which have an irregular pronunciation. The subject is asked to speak the 

fifty words, ranging from easy to difficult, out aloud. These can be scored on a scale of good, 

questionable or wrong. A good answer gets two points, a doubtful answer one and a fault answer zero 

points. The number of correctly pronounced words is a reliable representation of the verbal 

intelligence level (Schmand, Lindeboom & van Harskamp, 1992). This test was chosen because of the 

short time required for the test to make. The result is fast and reliable. The reliability of the NLV is 

rated by the Cotan as reliable, the validity is considered inadequate. 

Statistical analysis 

Data were analyzed using the Statistical Package for the Social Sciences (SPSS). Distributions for 

each variable were checked for normality. To check the first hypothesis and to ascertain differences 

between patients with BPDI and healthy controls on the WAIS, an one-way multivariate analysis of 

variance was conducted (MANCOVA) on the scores of the various measures. With the WAIS scores 

as dependent variables and the illness, BPDI, as dichotomous independent variable. The second 

hypothesis was tested by MANCOVA, with the WAIS scores as dependent variables and the JTV 

scores as dichotomous independent variables (trauma or no trauma). The third hypothesis was tested 

by a MANCOVA to ascertain the relationship between BPDI, childhood trauma and the interaction of 

the two.  
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Results 

The current study included 353 participants, 73 of them were controls and 280 were BPDI patients. Of 

18 participants data were missing. Furthermore, 23 participants were excluded because they weren’t 

euthymic at time of testing. There were no significant differences on level of education, age and 

premorbid IQ between the controls and patients, as shown in table 2. Cook’s distance test was 

performed to see if there were any outliers. The test showed that there were no outliers. All three 

hypotheses were tested using MANCOVA, all assumptions were met. 

 
Table 2. Means (M) and standard deviations (SD) for controls and BPDI 
 patients on Premorbid IQ scores and Educational level. 
 Controls 

(N=73) 
 Patients 

(N=280) 
 

 M SD M SD 
Premorbid IQ 86 9.13 86 9.89 

Educational  
Level 

5 1.60 5 1.70 

Note: Educational level 5= Higher Education. 

 
 
Cognitive function in both controls and patients 

To test the first hypothesis, whether patients had lower cognitive performance on the four subtasks of 

the WAIS than controls, a multivariate analysis of covariance (MANCOVA) was used. After 

controlling for age and gender, patients performed significantly worse on working memory (subtask 

mathematics, partial η2 = .012) and processing speed (subtask symbol substitution, partial η2 = .029). 

Results are shown in table 3. 

 

Table 3. Means (M), standard deviations (SD), range and statistics for controls and BPDI patients on the four cognitive 
domains (WAIS). 
 Controls 

(N=73) 
  Patients 

(N=280) 
  Statistics 

 M SD Range M SD Range F,           df,    p value 
WAIS        
Mathematics 12.23 2.98 5-18 10.95 2.96 4-18 4.07       1    .04* 
Information 11.92 2.63 6-18 12.31 2.70 1-18 2.31       1    .13 
Block Design 14.49 4.38 1-19 13.83 3.83 4-19   .02       1    .88 
Symbol 
Substitution 

15.40 3.60 4-19 13.71 3.17 3-19 10.04     1    .00* 

WAIS; Wechsler Adult Intelligence Scale. 
All analyses covaried for age and gender. 
* p<.05 
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Cognitive function and childhood trauma in both controls and patients 

To test the second hypothesis a MANCOVA was used. As table 4 shows, participants with a history of 

childhood trauma had lower scores on mathematics, block design and symbol substitution than 

participants without childhood trauma. Subtask mathematics (partial η2 = .031) subtask block design 

(partial η2 = .060) and subtask symbol substitution (partial η2 =.020).  

 
Table 4. Means (M), standard deviations (SD), range and statistics for childhood trauma on the four cognitive domains 
(WAIS). 
 Trauma 

(N=149) 
  No Trauma 

(N=204) 
  Statistics 

 M SD Range M SD Range F,          df,      p value 
WAIS        
Mathematics 10.64 3.01 4-18 11.63 2.94 4-18 11.04     1    .00* 
Information 12.01 2.53 4-18 12.39 2.80 1-18   2.80     1    .10 
Block Design 12.91 3.96 4-19 14.75 3.77 1-19 22.18     1    .000* 
Symbol 
Substitution 

13.27 3.28 3-19 14.64 3.26 4-19   6.95     1    .010* 

WAIS; Wechsler Adult Intelligence Scale. 
All analyses covaried for age and gender. 
* p<.05 

 
 
Cognitive function and childhood trauma in controls and patients 

The effects of childhood trauma and BPDI on cognitive functioning were investigated in the third 

hypothesis. MANCOVA showed that the interaction between BPDI and childhood trauma had a 

significant effect on the subtask block design (partial η2 = .014). As table 5 shows, patients with 

childhood trauma showed significantly lower scores on the subtasks block design compared to patients 

without childhood trauma. In patients, a history of childhood trauma was associated with a significant 

decrease in cognitive function for block design. A trend towards significance was also observed for 

working memory. 

 

Table 5. Means (M), standard deviations (SD), range and statistics for controls and BPDI patients with and without 
 childhood trauma on the four cognitive domains (WAIS). 
 Controls  Patients  Statistics 
 No trauma 

(N=52) 
Trauma 
(N=21) 

No Trauma 
(N=152) 

Trauma 
(N=128) 

 

 M          SD M          SD M          SD M          SD F       df,    p value 
WAIS      
Mathematics 12.87,    2.77 10.67,    2.96 11.21,    2.88 10.64,    3.03 3.82     1    .05 
Information 12.19,    2.47 11.24,    2.97 12.46,    2.91 12.13,    2.44   .67     1    .41 
Block Design 15.58,    4.00 11.81,    4.19 14.46,    3.66 13.09,    3.90 4.80     1    .03* 
Symbol 
Substitution 

15.75,    3.53 14.52,    3.72 14.26,    3.08 13.06,    3.17   .00     1    .97 

WAIS; Wechsler Adult Intelligence Scale. 
All analyses covaried for age and gender. 
* p<.05 
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Discussion 
 

The aim of the present study was to examine whether having BPDI and history of childhood trauma 

has negative effects on cognitive functioning. This study has demonstrated that having BPDI indeed 

has negative effects on cognitive functioning. Patients showed lower scores in the cognitive domains 

of working memory and processing speed compared with healthy controls. Furthermore, history of 

childhood trauma was also associated with negative effects on the domains of working memory, 

perceptual organization and processing speed. The relation between having both BPDI and history of 

childhood trauma showed that the cognitive performance was significantly decreased for perceptual 

organization. Also, a trend towards significance was observed for decreased cognitive performance on 

working memory tasks. History of childhood trauma thus seems to significantly contribute to the 

relation between BPDI and cognitive functioning. These results were obtained after co-varying for age 

and gender. The deficits are not due to differences in premorbid IQ or educational level as generally 

BPDI patients and healthy controls have been well-matched on these variables.  

 

Only two studies before this study have investigated the interaction between history of 

childhood trauma, cognitive functioning and BPD patients (Aas et al., 2011; Savitz et al., 2008).  

However, no attempt was made to make a distinction between BPDI and BPDII. These two previous 

studies did not systematically examine the interaction between history of childhood trauma and 

specifically BPDI patients. Therefore, the current study is the first study that investigated the role of 

the interaction between childhood trauma and BPDI on cognitive functioning. In comparison to 

previous studies, the current study clearly found decreased cognitive performance in the BPDI patients 

compared to healthy controls. BPDI patients have more difficulty with test components that rely on 

processing visual information as quickly as possible and the ability to remember, process and 

reproduce auditory information is weak compared to healthy controls. The same two decreased 

cognitive performances in BPDI patients were also found in participants with a history of childhood 

trauma, with an extra decreased cognitive performance for test items related to attention to detail, 

analyzing patterns and combining details to wholes. Looking at the interaction between history of 

childhood trauma and BPDI, results show that the cognitive performance was significantly decreased 

for perceptual organization. Meaning that patients with BPDI and a history of childhood trauma have 

more difficulty with test items related to attention to detail, analyzing patterns and combining details 

to wholes. These results are in line with results from a study by Savitz et al. (2008), who found 

decreased cognitive functioning in visual recall memory tests as well as verbal recall and recognition 

memory, and Aas et al. (2011), who found worse cognitive performances for attention, concentration, 

mental speed and language. Although the results from this study show that the means of BPDI patients 

and controls were significantly different on the measures of cognitive functioning, the effects sizes 

were small but nevertheless significant because of the large sample size. Meaning that the observed 

effects may not be overvaluated. 
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There are a number of factors that could have contributed to the found cognitive impairments. 

A possible explanation for the cognitive deficits in executive functioning and memory in BPDI 

patients is that these could be related to duration of the illness, severity of the illness and number of 

affective episodes (Cavanag, Van Beck, Muir & Blackwood, 2002; Clark, Iverson & Goodwin, 2002; 

Denicoff, Ali, Mirsky, et al., 1999; El-Badri, Ashton, Moore, Marsh & Ferrier, 2001; Lebowitz, Shear, 

Steed & Strakowski, 2001; Zubieta et al., 2001). Illness episodes were most likely correlated with 

performance in memory and executive tasks. A study by Kessing (1998) examined illness episodes 

and reported that patients with two or more episodes performed significantly worse on a 

neuropsychological task compared to patients with one single episode. Multiple affective episodes are 

also associated with significantly larger lateral ventricles than single episode BPD patients. This might 

indicate a progressive loss of tissue during the course of the disorder. These results appear to suggest 

presence of a structural neurodegenerative process. In patients with first time treatment for a manic 

episode, levels of cognitive impairment appear to be less extensive than levels found in more chronic 

or multiple episode BPD patients. This indicates that neurocognitive decline continues over the course 

of the disorder (Bora, Yucel & Pantelis, 2009; Thompson et al., 2005; Robinson et al., 2006). Another 

explanation is also possible, more severely affected patients are likely to experience a greater number 

of affective episodes and hospitalizations than their counterparts with a more benign form of the 

illness. These patients are likely to be treated with higher doses and greater combinations of 

medication (Paradiso, Lamberty, Garvey & Robinson, 1997). Unfortunatly this data was not available 

for this study. 

Another possible reason for decreased cognitive functioning in patients with BPDI might be 

use of medication. In this study 268 of the 280 BPDI patients were using medication, in some cases 

even more than one class of drugs. The (negative) effect of medication is very difficult to control for. 

Problems that arise are a wide variation in dosage, patients are often treated with more than one drug 

and response to a particular medication may be reflective of aetiology and therefore cognition-

medication related correlations may not be causal in nature (Savitz et al., 2008). In this study and in 

many other studies no attempt was made to control for treatment side effects. Wingo, Wingo, Harvey 

and Baldessarini (2009) suggested a minor negative effect of lithium treatment on memory and 

creativity. Another study investigated medication treatment side effects on cognitive functioning in 

BPD patients and stated that a significant predictor of lower full-scale IQ and poorer general memory 

performance was treatment with anti-psychotic medication at the time of testing (Donaldson et al., 

2003). The BPD group still showed impaired verbal recall memory and a trend toward impaired visual 

recall memory compared with their bipolar spectrum and unaffected relatives. These results illustrate 

that after controlling for pharmacological effects recognition memory deficits are absent, suggesting 

that this recall memory impairment may partially result from a genetically driven dysfunction of 

frontal-striatal networks. Donaldson et al. (2003) raise the possibility that cognitive dysfunction is 

iatrogenic, meaning that it is caused by medical intervention. Lithium has been reported to have 
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contrary effects on memory and psychomotor functioning. The results for medication treatment side 

effects are controversial as Macqueen and Young (2003) have found that anti-psychotic medications 

have beneficial effects on measures of executive functioning. A longitudinal study by Engelsmann, 

Katz, Ghadirian & Schachter (1998) failed to detect evidence of cognitive decline in a sample of BPD 

treated with lithium over a 6-year period. Short-term and long-term lithium treatment groups 

comparison also failed to yield significant memory score differences. More recent work suggests that 

lithium rather than impacting negatively on cognition actually exert a neuroprotective effect on 

neuronal tissue. Medication is a topic worth of further investigation.  

Returning to the issue of heritability, Gourovitch et al. (1999), Keri, Kelemen, Benedek & 

Janka (2001) and Toulopoulou et al. (2005) demonstrated that impairments in verbal memory were 

found in BPD patients and in their unaffected relatives. The cognitive performance on verbal memory 

was significantly more decreased compared to healthy controls. Future research is required to further 

investigate the possibility that verbal memory is associated with genetic risk for BPDI. 

Besides the influence of BPDI, the current study has confirmed that childhood trauma has 

negative effects on cognitive functioning. What explanations can be given for the association between 

history of childhood trauma and cognitive deficits? It has been suggested that childhood trauma could 

lead to cognitive decline due to developmental retardation (Aas et al., 2011). In these families lack of 

stimulation, under-nutrition and general en physical neglect is more common. Future research could 

include a measure of family socio-economic status as a covariate in their analyses, in order to prevent 

that the difference results from this factor. Another explanation lies in the so called ‘reversed 

causality’. Parents of children with a history of childhood trauma may have lower IQs, which are 

generally transmitted to the traumatized children. Or children with lower IQs may be at greater risk of 

being abused than high functioning children. In our study no difference was found between the 

premorbid IQ scores of BPDI patients and controls, therefore it is unlikely that our results are 

attributed to this factor. Furthermore, no causal relations can be readily inferred from this study. 

Traumatic experiences may directly contribute to the course of the illness, but the reverse is also 

possible, early behaviors associated with an adverse course of illness could provoke early abuse 

(Brown, Cohen, Johnson & Salzinger, 1998; Friedrich & Boriskin, 1976). 

 Cognitive deficits can also be explained by the functioning of the hypothalamic-pituitary-

adrenal (HPA) axis, which influences cognitive performance. It has been found by Heim et al. (2000) 

that trauma is associated with sensitization and increased levels of cortisol. It would be interesting to 

include cortisol levels in future studies, to investigate the role of cortisol levels in trauma patients and 

cognitive functioning. Of note, it is possible that the relationship between childhood trauma, cognitive 

functioning and psychotic disorders, like BPD, is different in males compared with females. Wolf, 

Schommer, Hellhammer, McEwen, & Kirschbaum (2001) have shown that the cortisol increase in 

response to a standardized psychological stressor is negatively correlated with memory performance, 

but this applies only for men. Another more recent result that only accounts for men is stated by 
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Pesonen et al. (2010) who demonstrated that male adults who had been separated from parents in 

childhood have increased cortisol responses. A study by Aas et al. (2011) found decreased cognitive 

scores in BPD patients with a history of childhood trauma, but the decreased cognitive scores were 

also found in males only. Male subjects in general are possibly more vulnerable to the effects of stress 

on cognitive function (Belanoff, Kalehzan, Sund, Fleming Ficek & Schatzberg, 2001; Flores, Kenna, 

Keller, Solvason, & Schatzberg, 2006; Gallagher et al., 2005; Watson, Gallagher, Ritchie, Ferrier & 

Young, 2004; Young, Gallagher, Watson, Del-Estal, Owen, & Ferrier 2004). The current data can’t 

clarify, but there is strong evidence from other studies supporting the hypothesis that the cognitive 

abnormalities found in subjects with first-episode psychosis and a history of childhood trauma may be 

due to diagnostic (BPD) and gender specific (male) aspects of HPA axis reactivity to stress. 

Strengths and limitations 

There are some methodological limitations relevant to the interpretation of the current 

findings. First, history of childhood trauma was obtained by a self-report questionnaire. The 

questionnaire used (CTQ) is a validated instrument, but abuse is not retrieved by using a clinician-

administered structured interview. Since data is obtained retrospectively, the occurrence of recall bias 

is possible. Participants might underreport or exaggerated their recollection.  

Secondly, the present study used the short version of the WAIS-III. The advantage of this 

short version is that it takes less time for testing and administration. On the other hand, Flashman and 

Green (2004) demonstrated that subjects with psychosis show more variations on subtests compared to 

healthy controls, using subtests of the battery may decrease the accuracy of the results. But it is also 

known that a short version of the WAIS is beneficial because subjects with psychosis have a limited 

attention span (Allen et al., 1997). 

Another limitation of this study is that because of the inclusion criteria that the participants 

had to be from Dutch descent and even three out of four grandparents had to be from Dutch descent, 

our results may not be representative of other clinical bipolar populations. This can also be seen as 

strength of the study. By incorporating only participants from Dutch descent, a homogeneous group 

was created, which is an asset for genetic research and which provides the opportunity to decrease the 

possible influence of cultural differences. 

A strength of this study is the large sample size, the largest sample size of BPDI patients 

available at this moment, which results in good power for estimating effect sizes. Another strength is 

that this study made use of a healthy control group to compare them to patients. Validated and reliable 

instruments were used to asses Axis I and II disorders, history of childhood trauma and cognitive 

functioning. Also, patients were assessed at a time of relative stability in mood, an euthymic state. A 

couple of previous studies have found similar cognitive impairments in schizophrenia and bipolar 

illness, but these results were often found when bipolar patients were inpatients and most likely manic 

(Albus et al., 1996; Goldberg et al., 1993; Gruzelier et al., 1988; McGrath et al., 1997; Zihl et al., 
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1998). Or studies failed to report information about the symptom status of the patients at time of 

testing. Last, the primary diagnoses and other Axis I and II disorders were assessed by a structured 

clinical interview and by a researcher who was blind for the results of the self-report questionnaires.  

 

Conclusion 

The findings of the current study show that BPDI has a negative effect in the cognitive domains of 

working memory and processing speed, childhood trauma has a negative effect in the domains of 

working memory, perceptual organization and processing speed and the interaction of BPDI and 

history of childhood trauma showed that cognitive performance was significantly decreased for 

perceptual organization compared to healthy controls. 

These results are therefore a step in the process of identifying which cognitive domains are 

deteriorated due to BPDI, history of childhood trauma and having both. In the context of unraveling 

the cognitive domains that are responsible for the variability in cognitive functioning seen in BPDI 

patients and healthy controls, this study provides support and evidence to the previously found 

affected cognitive domains. 
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