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Abstract 

Objectives To investigate the multifactorial relationship between illness insight, 

cognitive and emotional processes and illness characteristics in bipolar patients. 

 

Methods Data from 85 euthymic or mildly to moderately depressed bipolar patients 

were evaluated. Insight was measured using the Mood Disorder Insight Scale (total 

score and subscale scores: awareness of illness, symptom attribution, need for 

treatment). Cognitive and emotional functioning was measured in four domains 

(processing speed, memory, executive functioning and emotional learning) in 

addition to premorbid IQ. Illness characteristics were assessed using the Mini 

International Neuropsychiatric Interview, the Questionnaire for Bipolar Disorder and 

the Inventory of Depressive Symptomatology-self rating. Regression analyses were 

performed for the whole sample. Post-hoc, interactions with lifetime psychotic 

features (LPF) were statistically tested and if significant, analyses were repeated for 

patients with (n=36) and without (n=49) LPF separately.  

 

Results In the whole group, better insight was associated with lower processing 

speed, better memory performance, increased emotional learning, higher level of 

depressive symptoms and longer duration of illness. Patients with LPF had worse 

awareness of illness, but better symptom attribution than patients without LPF. No 

group differences for need for treatment and overall insight were found. Finally, 

processing speed significantly predicted subscores for symptom attribution in 

patients with LPF only.  

 

Conclusions Cognitive functioning as well as impairments in emotional learning and 

psychotic features independently contribute to impaired insight in bipolar disorder. 

Processing speed seems to be a key variable in the prediction of insight in patients 

with LPF and not in patients without LPF.  
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Introduction  

A substantial proportion of patients with bipolar disorder has poor insight of illness, 

i.e. they have difficulty recognizing that they suffer from a psychiatric disorder for 

which they may need medication or other forms of treatment. The concept of insight 

in psychiatric populations is clinically relevant, since impaired insight has been 

associated with poorer global functioning (Stefanopoulou et al., 2009a), severity of 

psychopathology (Mintz et al., 2003), poorer functional outcome (Schwartz, 1998) 

and reduced treatment compliance (Kemp & David, 1996; Yen et al., 2005). While it is 

widely agreed that poor insight is important in the treatment of bipolar disorder, 

there is a paucity of research regarding insight in bipolar disorder. Dias et al. (2008) 

found that insight was impaired in 60% of remitted bipolar patients. Varga et al. 

(2007) compared insight in patients suffering from bipolar disorder and 

schizophrenia and found that overall insight in both groups was about the same, 

with slightly better symptom awareness among bipolar patients. Insight was found 

to be mood state dependent (Mathew et al., 2009; Varga et al., 2006). However, when 

mood symptoms have resolved, insight appeared to remain impaired to some extent 

(Amador et al., 1993; David et al., 1992; Varga et al., 2006).  

Poor illness insight is also a widely recognized problem in psychotic patients. 

It was even described by Kraepelin as a core feature of psychosis (Kraepelin, 1919). In 

this study insight is viewed as a neuropsychological impairment (Cooke et al., 2005). 

Even though insight can also be viewed as a personal narrative (Roe & Kravetz, 

2003), such a qualitative interpretation is highly subjective and does not lend itself 

very well for experimental manipulation. Therefore, the approach of the current 

study was to define insight as a multidimensional construct along the dimensions of 

David (1990). In psychotic patients he distinguished three dimensions of insight: (I) 

awareness of having an illness; (II) recognizing psychotic symptoms as abnormal; 

and (III) acceptance of prescribed treatment. These dimensions were also used in the 

current study. Various studies have looked at factors determining illness insight in 

schizophrenia (Aleman et al., 2006; Mintz et al., 2003). One line of research is the 

relationship between insight and neurocognition. A small but significant relationship 

between insight and set-shifting (r=0.25), IQ (r=0.14) and executive functioning 

(r=0.19) was found (Aleman et al., 2006). Other studies also reported associations 

between insight and executive functioning and planning (Orfei et al., 2010; Yen et al., 

2009) and insight and working memory performance (Orfei et al., 2010). However, 

the associations between insight and executive functioning have not always been 

replicated (Arduini et al., 2003; Drake & Lewis, 2003; Koren et al., 2004). In addition 

social cognitive factors have been investigated in relation to illness insight in 

schizophrenia (Quee et al., 2010). Bora et al. (2005) found a significant relationship 

between Theory of Mind (ToM) and illness insight, which was most prominent for 

second order false belief conditions or the ability to look at yourself through the eyes 

of another person. This relationship was confirmed by Lysaker et al. (2007a), 

suggesting that patients with poor illness insight may have problems in the exchange 
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of social information and using social cues in the interpretation of behaviour. Finally, 

the association between symptom severity and illness insight has been studied in 

schizophrenia (Mintz et al., 2003; Wiffen et al., 2010). Regarding psychotic symptoms, 

this relationship is only slightly stronger than the relationship between insight and 

neurocognitive measures [r=0.25; (Mintz et al., 2003)]. In contrast, several studies 

found an inverse relationship between illness insight and depressive symptoms, i.e. 

patients with better insight show more signs of depression than patients with worse 

insight (Buchy et al., 2009c; Dias et al., 2008; Gonzalez, 2008). 

Compared to schizophrenia, illness insight in bipolar disorder has been 

studied less intensively and the various studies had different results. Some studies 

demonstrated a clear relationship between neurocognitive performance and insight 

(Adida et al., 2008; Dias et al., 2008; Owen et al., 2009; Varga et al., 2006; Varga et al., 

2007; Varga et al., 2009; Yen et al., 2008), while others showed no relationship at all 

on similar measures (Arduini et al., 2003; Yen et al., 2002; Yen et al., 2009). With 

regard to social cognitive factors and insight in bipolar disorder, to our knowledge, 

no studies have been published to date. This is remarkable in view of the fact that 

impairments in social and emotional processing are present in bipolar patients. 

Patients with bipolar disorder show a decreased volume and increased functional 

activity of the amygdala (Kalmar et al., 2009) as well as increased activation in 

prefrontal and ventro-limbic areas (Wessa et al., 2007) upon emotional stimuli. In 

addition, bipolar patients demonstrate more problems recognizing facial expressions, 

in particular surprise (Summers et al., 2006), matching facial expressions (Bozikas et 

al., 2006), the regulation of emotions (Phillips et al., 2008) and do not benefit from an 

enhanced memory for emotional stimuli (Kauer-Sant'Anna et al., 2008). The 

perception of emotional stimuli and faces do not occur in isolation, but are always 

connected to a context. This is apparent from a study by Shur et al. (2008), who 

demonstrated that impaired mentalizing ability was related to impairment in the 

integration of emotional and non-emotional stimuli. Therefore, the paradigm that 

was selected for the purpose of this study was an emotional learning task, requiring 

the coupling of emotional and non-emotional stimuli, which reflects a more realistic 

process as is encountered in daily life.  

The aim of this study was to explore, for the first time, in a large bipolar 

patient group (n=85) the multifactorial relationship between illness insight on the one 

hand and neurocognition, emotional learning and clinical characteristics on the other 

hand. Most importantly, we investigated to what extent the combination of these 

domains could predict level of insight in bipolar patients. By investigating all 

domains in one model, the possible overlap in predictive value between the three 

predictor domains was taken into account. We expected that better neurocognitive 

performance and increased emotional learning would be related to better insight. 

Furthermore, we expected to find a relationship between clinical characteristics and 

level of insight. More specifically, we expected that better insight would be related to 

more depressive symptoms. Moreover, this study is unique by investigating the 

moderating effect of LPF in this complex relationship between cognition, emotional 
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learning and insight. Since insight is sometimes considered as a core feature in 

psychosis (Kraepelin, 1919), and since patients with LPF demonstrated worse 

cognitive impairment than patients without LPF (Bora et al., 2009b; Bora et al., 2010), 

we expected to find a poorer insight in patients with LPF. Therefore, the relationship 

between insight on the one hand and neurocognitive and emotional performance on 

the other hand was specifically investigated in patients with and without lifetime 

psychotic features (LPF). This study aims to contribute to the literature on insight in 

bipolar disorder. Its results can be of use for the development of neurocognitive 

training targeted at improving insight in patients with bipolar disorder. 

 

Materials and Methods 

Subjects  

A total of 85 bipolar patients (age 18-65 years) were included between October 2005 

and December 2008. Patients had to meet DSM-IV criteria for bipolar I or II disorder, 

confirmed by the Mini-International Neuropsychiatric Interview [MINI; (Sheehan, 

1998)]. Mild to moderate depressive symptoms were allowed, defined as a score of 

≤38 points (Rush et al., 2003; Trivedi et al., 2004) on the 30 item-Inventory of 

Depressive Symptomatology-self rating [IDS-SR; (Rush et al., 1996)]. Hypomanic or 

manic symptoms were not allowed, defined as >7 points on the Young Mania Rating 

Scale [YMRS; (Young et al., 1978)]. Other exclusion criteria were: mental retardation 

(IQ<70), a known systemic or neurological disease which could influence cognitive 

functioning or the need for current treatment for substance use disorders in a 

specialized setting. The study was approved by the Ethics Committee of the 

University Medical Centre Groningen and all participants gave written informed 

consent.  

 

Measurements of symptoms and insight 

All assessments and tests were uniformly administered by trained psychologists. 

Illness characteristics were provided by the clinician using the Questionnaire for 

Bipolar Disorder [QBP; an adaption of the Enrollment Questionnaire as previously 

used in the Stanley Foundation Bipolar Network; (Leverich et al., 2001; Suppes et al., 

2001)]. In case of mismatch of results from the MINI in relation to the QBP, diagnoses 

were checked with the treating clinician. Patients were considered to have current 

psychotic symptoms if one or more of the five relevant items of the Positive and 

Negative Symptoms Scale scored above 3 (light) [PANSS; (Kay et al., 1987): P1 

delusions, P2 conceptual disorganization, P3 hallucinations, P6 paranoia, A9 unusual 

thoughts] or in case the MINI indicated one or more positive current psychotic 

symptoms. The presence of lifetime psychotic features was defined as a positive 

score on either current psychotic features or on the history of psychotic features, 

derived from the QBP. 
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Illness insight was measured with the Mood Disorders Insight Scale [MDIS; 

(Sturman & Sproule, 2003)]. The MDIS was adapted from the Birchwood Insight 

Scale (Birchwood et al., 1994) for psychotic disorders (chronbachs α=0.75; test-retest 

reliability r=0.90), for the assessment of insight in mood disorders. The MDIS 

contains three subscales; recognition of symptomatology, attribution of symptoms 

and treatment compliance. The validity of the MDIS was based on clinician ratings 

(r=0.49) in nearly 75% of the patients (total n=101; clinician based validity n=69) and 

the reliability was high [test-retest reliability r=0.75. n=45); (Sturman & Sproule, 

2003)]. This implies that the MDIS is a relatively good and quick instrument to 

measure self-report insight in patients with mood disorders.  

Level of education was based on the Dutch educational system which 

differentiates six levels, ranging from 1 (primary school) up to 6 (PhD student or 

higher degree).  

 

Cognitive and emotional processing 

The cognitive test battery included three composite cognitive domains (consisting of 

six different tests, yielding 14 outcome variables) and an estimate of premorbid 

intelligence (IQ). First, the composite domain “processing speed” was derived from 

the mean value of domains of psychomotor speed and speed of information 

processing. The domain psychomotor speed was derived from the reaction time test 

of the Cambridge Neuropsychological Test Automated Battery (CANTAB) system 

(Robbins et al., 1994) with the corresponding variables reaction time (RTI) simple 

movement time (in milliseconds) and RTI five-choice movement time (in 

milliseconds). For the domain speed of information processing the Stroop Color and 

Word Test [SCWT; (Golden CJ, 1978)] and the reaction time test of the CANTAB 

system (Robbins et al., 1994) were used to formulate the variables Stroop time 1 (in 

seconds), Stroop time 2 (in seconds), RTI simple reaction time (in milliseconds) and 

RTI five-choice reaction time (in milliseconds). Second, the composite domain 

“memory” was derived from the mean value of domains of verbal and visual 

memory. The domain verbal memory was derived from the California Verbal 

Learning Test (Delis DC et al., 1987), making use of the variables CVLT-trial 1 to 5 

(verbal learning) and CVLT-number of words long term free recall. The Pattern 

Recognition Memory (PRM) test of the CANTAB system (Robbins et al., 1994) was 

used to create the domain visual memory by calculating the variables PRM-

immediate correct numbers and PRM-delayed correct numbers. Third, the composite 

domain “executive functioning” was derived from the mean value of domains of 

attentional switching and working memory. For the domain attentional switching the 

Continuous Performance Task, based on research of Smid and colleagues (2006) was 

chosen. After a one minute practice session, two five minutes task-blocks (either 

CPT-Q or CPT-HQ condition) were performed, in which 15% of the stimuli were 

target stimuli demanding a response. A reliable score of attentional switching was 

used as outcome variable, composed of the difference score of hits in CPT-Q version 
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minus hits in CPT-HQ version. For the domain working memory the Spatial 

Working Memory (SWM) test of the CANTAB system (Robbins et al., 1994) and the 

SCWT (Golden CJ, 1978) were chosen to calculate the number of SWM-between 

errors for 8-box problems, SWM Strategy (counting number of times the subject 

begins a new search with the same box; efficiency score), and interference score of the 

SCWT (seconds). Finally, the estimated level of premorbid IQ was included as a 

separate variable, measured by the National Adult Reading Test [NART; (Nelson, 

1982)]. Detailed descriptions of the pen-and-paper measures are provided by Lezak 

et al. (2004); Robbins et al. (1994) have discussed the CANTAB tests.  

Additionally, patients were asked to complete the Emotional Learning Task 

[ELT; (Exner et al., 2004)]. The ELT presents pairs of objects and faces over six 

learning and six recall trials. In the learning trial, six pairs of stimuli containing an 

object and a picture of an emotional expression [objects (broom, candle, table, belt, 

suitcase and book) and basic emotional facial expressions of the same woman (joy, 

surprise, fear, anger, sadness, disgust)] are successively presented on a computer 

screen for 30 seconds each. Subjects are instructed to memorize each pair. In the 

recall trial immediately following the learning trial, subjects have to select the 

matching emotional facial expression out of six possibilities to each object. Feedback 

is given after each response by either a positive or a negative drawing. In total, the 

experiment consisted of six sessions, each containing six learning and six recall trials. 

In each trial, pairs are presented at random. The domain “emotional learning” was 

created by calculating the mean of the used outcome variables ELT reaction time 

(ELT-RT; seconds) and accuracy (ELT-ACC; percentage correct). The total duration of 

the cognitive task battery was approximately 2.5 hours, allowing one break if 

necessary. 

 
Statistical Analyses 

All variables in the cognitive and emotional domains were checked for normal 

distribution and transformed into z-scores using the mean and standard deviations 

of the patient group. When the distribution was not normal test scores were 

transformed to approximate normality by logarithmic or quadratic transformations. 

Higher scores indicated poorer performance, with the exception of the insight 

measure in which higher scores indicate better insight. To make the interpretation of 

the results more straightforward and meaningful, individual domain scores were 

created for processing speed, memory, executive functioning and emotional learning 

by calculating the mean value of the individual tests (see Table 2). A composite 

cognitive domain score was derived from averaging the scores of the corresponding 

individual tests. By creating only a few domains, instead of including multiple 

variables, analyses become more sensitive due to reduction of noise within the 

concept and the risk of false positive results caused by multiple comparisons is 

reduced. Correlations of individual variables with the composite domains lead us to 

conclude that these variables measure the same construct [composite domain 
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processing speed r=0.532 (p<0.0001) to r=0.834 (p<0.0001); composite domain memory 

r=0.509 (p<0.0001) to r=0.809 (p<0.0001); composite domain executive functioning 

r=0.373 (p<0.0001) to r=0.511 (p<0.0001); composite domain emotional learning 

r=0.287 (p<0.0008)]. 

The Mann Whitney U test was used to assess differences between patients 

with and without LPF with regard to MDIS total score and subscales. To investigate 

the predictive value of cognitive, emotional and clinical characteristics for insight, 

multiple regression analyses were performed, using insight subscale scores and the 

total insight scores as outcome variables. A first multiple regression analysis 

included the four composite domains (processing speed, memory, executive 

functioning and emotional learning), IQ and the standardized scores of illness 

characteristics duration of illness (years), LPF and level of severity of depressive 

symptoms (sum score of IDS-SR).  

 

 

 

Table 1.  Demographic and clinical characteristics for bipolar patients  

 
 

All patients 

(N = 85) 

Patients + LPF 

(N = 36) 

Patients - LPF 

(N = 49) 

  Mean SD Mean SD Mean SD 

 Age (years)  45.5 0.8 42.8 11.2 47.5 10.2 

 Premorbid IQ  106.4 8.5 104.2 8.6 108.0 8.1 

 Education level (range 1-6) 3.5 1.0 3.4 1.0 3.7 10 

 Duration of illness (years)  21.1 12.3 17.0 11.8 24.2 11.8 

 IDS-SR 16.8 9.9 16.6 8.0 16.9 11.1 

 YMRS 0.6 1.4 0.42 1.1 0.7 1.5 

        

  N % N % N % 

 Female gender 56 65.9 21 58.3 35 71.4 

 Lifetime psychotic features 36 42.4 -  -  

        

Comorbidity       

  Lifetime ADHD  1 1.2 0 0 1 2.0 

  Lifetime alcohol use disorder 14 16.5 6 16.7 8 16.3 

  Current alcohol use disorder 10 11.8 5 10.2 5 13.9 

  Lifetime other substance use disorder 2 2.4 1 2.8 1 2.8 

  Current other substance use disorder 0 0 0 0 0 0 

        

Type of medication       

  Lithium 53 62.4 20 55.6 33 67.3 

  Anticonvulsants ‡ 35 41.2 10 27.8 25 51.0 

  Antipsychotics 22 25.9 8 22.2 14 28.6 

  Antidepressants 16 18.8 6 16.7 10 20.4 

  Benzodiazepines 8 9.4 1 2.8 7 14.3 

  None 3 3.5 3 8.3 0 0 

LPF: known with (+) of without (-) lifetime psychotic features  
‡ two patients used two different anticonvulsants (one patient + LPF and one patient - LPF) 
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In a second multiple regression analysis, the modifying effect of LPF on 

insight was measured in the whole group by including interaction terms of LPF with 

the composite domains processing speed, memory, executive functioning and 

emotional learning. Finally, separate multiple regression analyses were performed in 

patients with and without LPF using only those (social) cognitive domains of which 

the interaction term with LPF was statistically significant. Statistical significance was 

defined as p<0.05, two sided. Rsquare was provided as a measure of explained 

variance. Analyses were performed using SPSS Version 16.0 (2005).  

 

 

Table 2.  Raw data of 18 cognitive outcome variables, summarized in 8 domains (bold) for 85 

bipolar patients 

Variable All patients 

(N = 85) 

Patients + 

LPF (N = 36) 

Patients – 

LPF (N = 49) 

 Mean SD Mean SD Mean SD 
Psychomotor speed       

Simple movement time (msec) † 460.73 159.91 452.18 17155 467.02 152.31 

Five-choice movement time (msec) † 429.11 143.67 422.21 162.20 434.18 129.92 

       

Speed of information processing       

Simple reaction time (msec)  374.04 115.31 352.73 71.55 389.69 137.64 

Five-choice reaction time (msec) † 393.82 101.69 382.66 75.71 402.02 117.29 

Stroop time 1 (word; sec) † 45.16 9.22 44.64 8.0 45.55 10.11 

Stroop time 2 (color; sec) † 58.74 12.35 58.89 11.58 58.63 13.01 

       

Attentional switching       

Difference CPT hitrate version Q minus HQ † 0.05 0.07 0.05 0.08 0.04 0.06 

- CPT hitrate version Q (% correct)  0.99 0.04 0.99 0.02 0.99 0.04 

- CPT hitrate version HQ (% correct) 0.94 0.08 0.94 0.09 0.94 0.07 

       

Verbal memory       

CVLT - verbal learning (total nr correct resp) † $ 52.26 12.16 52.67 11.78 51.96 12.54 

CVLT - long term free recall (nr correct resp) † $ 11.76 3.43 11.92 3.45 11.65 3.44 

       

Visual memory       

PRM - number correct immediate $ 10.35 1.76 10.17 1.70 10.49 1.80 

PRM - number correct delayed † $ 9.06 2.11 8.64 2.07 9.37 2.11 

       

Executive functioning / working memory       

SWM - between errors 8 boxes (nr correct resp) 22.82 12.20 19.61 11.87 25.18 12.02 

SWM - strategy (efficiency score) †  34.54 5.55 33.39 5.13 35.39 5.74 

Stroop interference (difference rate; sec) † 6.78 19.89 4.28 16.54 8.62 22.01 

       

Emotional learning       

ELT- reaction time (sec) †  6.17 1.70 6.06 1.57 6.24 1.81 

ELT- accuracy (% correct) 0.67 0.22 0.63 0.24 0.70 0.20 

† for whole group: normally distributed 
$ higher score indicates better performance; in further analyses data were reversed (100 minus 

score) 
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Results 

Sample characteristics 

Demographic and clinical characteristics of the whole sample as well as the 

subgroups (i.e. with and without LPF) are listed in Table 1. The study included 69 

bipolar I patients (81.2%) and 16 bipolar II patients (18.8%). Patients were euthymic 

[n=37; IDS-SR score <14 (Rush et al., 2003; Trivedi et al., 2004)], mildly depressed 

[n=30; IDS-SR score 14-25 (Rush et al., 2003; Trivedi et al., 2004)] or moderately 

depressed [n=18; IDS-SR score 26-38 (Rush et al., 2003; Trivedi et al., 2004)], and had 

a mean YMRS score of 0.6 (SD=1.4). More than half of the patients never experienced 

psychotic features (57%).  

Only three bipolar patients (3.5%) were medication-free; the majority of all 

other patients used 1 (50.6%, n=43) or 2 (30.6%, n=26) different psychotropic drugs. 

Unfortunately, no complete information on dosage of medication is available. 

Patients with LPF were significantly younger, had lower IQ and lower duration of 

illness (p<0.05). Duration of illness and IQ were included as predictor variables and 

cognitive scores were corrected for the effects of age. Raw neurocognitive data for the 

whole sample as well as for the subgroups (with and without LPF) Raw 

neurocognitive data are presented in Table 2. 

 

MDIS scores in patients with bipolar disorder 

Total and subscale Insight scores are listed in Table 3. The average score on total 

insight in the whole group is 9, which corresponds to the cut-off score suggested by 

Birchwood (1994). Subscale scores demonstrate the most severe impairment for the 

subscale need for treatment. Subscale awareness of illness seems to be least impaired 

in the whole group. On average patients with LPF have significantly less awareness 

of their illness (U=674, p<0.004), but on the other hand better symptom attribution 

(U=517, P<0.001) than patients without LPF. Patients with and without LPF did not 

significantly differ on MDIS total score nor on the score of the subscale need for 

treatment. 

 

Illness insight in the whole bipolar cohort 

Insight: Awareness of Illness 

Together neurocognitive, emotional learning and clinical characteristics significantly 

predicted subscale scores for awareness of illness (F (8,76) = 4.508, p<0.0001, Rsquare 

0.322, adjusted Rsquare 0.250). Variables that significantly contributed to this effect 

were processing speed (β=0.180, 95%CI=0.053; 0.307, p<0.006), emotional learning 

(β=-0.237, 95%CI=-0.455; -0.020, p<0.033), LPF (β=-0.376, 95%CI=-0.705; -0.047, 

p<0.026) and depressive symptoms (β=0.217, 95%CI=0.060; 0.374, p<0.007); the 

cognitive domain of memory almost reached significance (β=-0.177, p<0.054). Thus, 

impaired emotional learning, and impaired memory, but better processing speed was 
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associated with lower awareness of illness. Moreover, presence of LPF was indicative 

of worse awareness of illness, while better awareness of illness was associated with 

more depressive symptoms.  

  

 

Insight: Symptom Attribution 

The scores on the subscale symptom attribution were significantly predicted by a 

model including cognitive functioning, emotional learning and clinical characteristics 

(F(8,76)=2.452, p<0.020, Rsquare=0.205, adjusted Rsquare=0.122). The variable 

significantly contributing to this effect was LPF (β=0.737, 95%CI=0.300; 1.174, 

p<0.001). This implies that the presence of LPF was indicative of better symptom 

attribution. 

 

Insight: Need for Treatment 

The scores on the subscale need for treatment were significantly predicted by a 

model including cognitive functioning, emotional learning and clinical characteristics 

(F(8,76)=3.536, p<0.002, Rsquare=0.271, adjusted Rsquare=0.195). The variables 

significantly contributing to this predictive effect were IQ (β=-0.117, 95%CI=-0.226; -

0.008, p<0.036), depressive symptoms (β=0.203, 95%CI=0.092; 0.314, p<0.000) and 

duration of illness (β=0.114, 95%CI=0.004; 0.223, p<0.042). Thus, higher IQ scores 

were associated with worse insight in the need for treatment, while better insight in 

need for treatment was associated with more depressive symptoms and a longer 

duration of illness. 

Table 3.  Insight scores for the whole group, subgroups (with and without lifetime psychotic 

features) and literature data 

  Mean SD 

All patients (n=85) Awareness of illness 3.7 0.8 

 Symptom attribution 2.9 1.0 

 Need for treatment 2.4 0.5 

 MDIS total score 9.0 1.5 

    

Patients with LPF (n=36) Awareness of illness 3.4 1.0 

 Symptom attribution 3.3 0.8 

 Need for treatment 2.4 0.5 

 MDIS total score 9.1 1.6 

    

Patients without LPF (n=49) Awareness of illness 3.9 0.5 

 Symptom attribution 2.6 1.0 

 Need for treatment 2.4 0.5 

 MDIS total score 8.9 1.4 

    

Reference data from literature *  Awareness of illness 3.4 1.0 

 Symptom attribution 3.1 1.2 

 Need for treatment 3.7 0.6 

 MDIS total score 10.2 2.0 
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Insight: Total score 

Overall insight (total MDIS score) was significantly predicted by a model including 

cognitive functioning, emotional learning and clinical characteristics (F(8,76)=3.275, 

p<0.003, Rsquare=0.256, adjusted Rsquare=0.178). Most importantly, a significant 

effect of the variables processing speed (β=0.356, 95%CI=0.101; 0.611, p<0.007), 

memory (β=-0.279, 95%CI=-0.518; -0.040, p<0.007) and depressive symptoms (β=0.590, 

95%CI=0.275; 0.904, p<0.0001) was found. Thus, impaired memory, but better 

processing speed was associated with worse general insight. Moreover better general 

insight was associated with more depressive symptoms. 

 

Illness insight in patients with and without LPF 

Insight: Awareness of Illness 

The inclusion of the interaction terms [LPF x (processing speed; memory; executive 

functioning; emotional learning)] in the whole group led to a statistically significant 

model (F(12,72)=3.841, p<0.0001, Rsquare=0.390, adjusted Rsquare=0.289). The 

predictive value of this model was not explained by any interaction term or other 

predictor [depressive symptoms almost reached significance (β=0.158, p=0.054)]. 

Therefore, post-hoc regression analyses in patients with and without LPF separately 

were not performed. 

 

Insight: Symptom Attribution 

The inclusion of the interaction terms [LPF x (processing speed; memory; executive 

functioning; emotional learning)] in the whole group led to a statistically significant 

model (F(12,72)=2.238, p<0.018, Rsquare=0.272, adjusted Rsquare=0.150). The 

predictive value of this model was fully explained by the interaction term LPF x 

processing speed (β=0.457, 95%CI=0.009; 0.905, p<0.046). Post-hoc regression analysis 

in patients with LPF resulted in a significant model (F(1,34)=9.052, p<0.005, 

Rsquare=0.210, adjusted Rsquare=0.187), indicating that processing speed 

significantly predicted subscale scores (β=0.366, 95%CI=0.119; 0.614, p<0.005). Post-

hoc regression analysis in patients without LPF did not result in a significant model. 

Thus, better processing speed was associated with worse symptom attribution in 

patients with LPF, but not in patients without LPF. 

 

Insight: Need for Treatment 

The inclusion of the interaction terms [LPF x (processing speed; memory; executive 

functioning; emotional learning)] in the whole group led to a statistically significant 

model (F(12,72)=2.361, p<0.013, Rsquare=0.282, adjusted Rsquare=0.163). The 

predictive value of this model was not explained by one of the interaction terms, but 

by the cognitive variable premorbid IQ (β=-0.127, 95%CI=-0.242; -0.013, p<0.030), as 

well as depressive symptoms (β=0.185, 95%CI=0.066; 0.304, p<0.003); duration of 
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illness almost reached significance (β=0.110, p<0.061). Post-hoc regression analyses 

were therefore not performed in patients with and without LPF separately. 

 

Insight: Total score 

The inclusion of the interaction terms [LPF x (processing speed; memory; executive 

functioning; emotional learning)] in the whole group led to a significant model 

(F(12,72)=2.849, p<0.003, Rsquare=0.322, adjusted Rsquare=0.209). The predictive 

value of this model was explained by the interaction term LPF x processing speed 

(β=0.708, 95%CI=0.033; 1.383, p<0.040), as well as depressive symptoms (β=0.470, 

95%CI=0.146; 0.794, p<0.005). Post-hoc regression analyses did not result in a 

significant model in patients with or without LPF. 

 

Discussion 

Our study is the first to investigate the complex relationships between illness insight 

and cognitive, emotional and clinical characteristics in a large group of bipolar 

patients. The major finding is that both cognitive functioning and clinical 

characteristics are associated with awareness of illness. Like in schizophrenia, several 

cognitive impairments were found to be related to impaired insight. Furthermore, 

not only cognitive functioning but also emotional learning appeared to be an 

important factor in awareness of illness. Regarding clinical characteristics lifetime 

psychotic features (LPF) predicted worse awareness of illness, whereas patients 

without LPF demonstrated worse symptom attribution. Finally, impaired insight was 

associated with fewer depressive symptoms. 

 

Insight and neurocognition 

Only a limited number of studies have investigated the relationship between illness 

insight and neurocognition in patients with bipolar disorder, demonstrating 

ambiguous results. While some studies showed a relationship between insight and 

working memory (Dias et al., 2008; Varga et al., 2006; Varga et al., 2009), (verbal) 

intelligence (Varga et al., 2006; Varga et al., 2009), decision making (Adida et al., 

2008), and executive functioning (Dias et al., 2008; Yen et al., 2008), other studies have 

not found such a relationship (Arduini et al., 2003; Yen et al., 2002; Yen et al., 2009).  

In the current study, the most robust finding with regard to insight and 

neurocognition was the positive relationship between processing speed and insight: 

the longer the time between initiating a response and the actual response, the better 

the insight. This effect was even more pronounced in patients with LPF. Initially this 

seemed counterintuitive, since processing speed is impaired in patients with bipolar 

disorder (Bora et al., 2009a; Bora et al., 2010) as well as in patients with schizophrenia 

(Longenecker et al., 2010; Mesholam-Gately et al., 2009; Tolman & Kurtz, 2010). 

However, Varga et al. (2007) reported a similar, although non-significant, finding. 

One could hypothesize that in patients with psychosis and also bipolar disorder, 
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taking more time to consider alternative explanations for their abnormal experiences, 

results in better insight. This explanation should be interpreted with caution 

however, since no data on accuracy are available.  

 Moreover, worse memory was found to be significantly associated with poor 

total insight and (as a trend) with awareness of illness. This is in line with similar 

findings demonstrating an association between insight and verbal memory 

performance in patients with a first psychotic episode (Buchy et al. 2009a; Lepage et 

al., 2008). Moreover, other studies demonstrated an association between insight and 

working memory performance in bipolar disorder (Dias et al., 2008; Varga et al., 

2006; Varga et al., 2009). These results suggest that worse memory may have a 

negative impact on the level of insight in the disorder. A limited capacity to hold 

information in verbal memory or to recall past behavior (autobiographical memory), 

may have a negative impact on the ability to evaluate the own behavior and drawing 

subsequent conclusions on the abnormality of the behavior.  

Finally, contrary to expectations, higher pre-morbid IQ was found to be associated 

with less recognition of need for treatment. A possible post hoc explanation is that 

patients with a higher IQ may be more critical and more likely to question the advice 

of the treating psychiatrist and more likely to set their own standards with regard to 

treatment of their symptoms. The negative effect of IQ only occurred in the subscale 

need for treatment, which supports such an interpretation.  

Notably, no relationship was found between executive functioning and 

insight. This is in concordance with the findings of Yen et al. (2009), who did not find 

such a relationship in bipolar patients either, although they did find an association in 

patients with schizophrenia. This may be due to a more severe neurocognitive 

performance in general, including executive functioning, of schizophrenic patients 

compared to bipolar patients (Krabbendam et al., 2005). Thus, the relationship 

between executive functioning and insight may be less pronounced in bipolar 

disorder. 

 

Insight and emotional learning  

In the whole patient group, an association between emotional learning and the 

subscale awareness of illness was demonstrated. Previous studies have found that 

patients with bipolar disorder are impaired in recognizing emotional expressions in 

faces (Kalmar et al., 2009; Phillips et al., 2008; Summers et al., 2006). Similarly, the 

facilitating effect of emotional stimuli in memorizing objects was diminished in 

patients with bipolar disorder (Kauer-Sant'Anna et al., 2008). This may be related to 

the ability to pick up social cues from the social environment. If this process is 

hampered, reflecting upon oneself is biased. Hence, alarming signals from the social 

environment may not be incorporated in the self-representation. Interestingly, this 

effect does not seem to be specific for patients with LPF, which indicates a more 

general effect of emotional learning on insight. 
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Insight and clinical characteristics  

In a meta-analysis, Bora et al. (2010) found that bipolar patients with LPF are more 

cognitively impaired than bipolar patients without LPF. The present study suggests 

that to some extent this more severe impairment can be extended to poorer illness 

insight. Patients with LPF have worse awareness of illness in the disorder. The higher 

scores on the subscale symptom attribution in patients with LPF may be explained by 

the presence of psychotic symptoms, which may be more salient in the sense of 

“being abnormal” than manic or depressive symptoms making it more likely that 

patients recognize these symptoms as abnormal once they are in a remitted state.  

Moreover, better insight was found to be associated with more depressive 

symptoms. Although this effect has been reported before (Buchy et al., 2009c; Dias et 

al., 2008; Gonzalez, 2008; Staring et al., 2009; Yen et al., 2008), the underlying 

mechanism of this effect is not clear. Possibly patients with better insight have a more 

realistic representation of their own situation, which makes them more depressed. 

However, reasoning in the opposite direction is also possible. Depressive patients 

tend to have a more realistic representation of their own skills, reflected by a smaller 

self-serving bias (Mezulis et al., 2004). This more realistic self-representation may 

result in better insight. Importantly, some studies in psychotic patients show that this 

relationship between insight and depressive symptoms may be mediated by 

internalized stigma, i.e. to what extent do patients experience stigmatized feelings 

enforced by the social environment (Lysaker et al., 2007b; Staring et al., 2009). That is, 

psychotic patients with good insight who are concerned by stigmatization show 

more depressive symptoms. 

 

Clinical implications 

In clinical settings, often illness insight is considered as a single dimensional concept, 

being judged as present or absent. Amador and Kronengold (2004) have discussed 

that insight is a complex and multidimensional phenomenon. In the current study 

such a multidimensional approach for insight in patients with bipolar disorder is 

confirmed: insight should be defined along the three dimensions of David (1990); 

recognition of symptomatology, attribution of symptoms and treatment compliance. 

Indeed, some of the predictors in our study were differently associated with the three 

subscales. This is also illustrated by the different scores of patients with and without 

LPF on the different dimensions of insight. Finally, impairment of illness insight can 

be subtle and may be easily missed.  

This has different implications for clinical practice. For instance, our study 

demonstrated that clinicians should be specifically aware of impaired symptom 

attribution in patients without LPF, whereas in patients with LPF a lack of awareness 

of the illness may be more prominent. The relationship between higher processing 

speed and worse insight suggests that impulsivity may be related to lack of insight. 

Training patients in taking the time to evaluate thoughts and behavior may result in 
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less jumping to conclusions and a more well considered opinion regarding their own 

illness and situation in life 

Finally, it is important to note that insight plays an important role in the 

recognition of bipolar disorder (Ghaemi, 2007). In a depressed episode, patients are 

more likely to have good insight and consequently seek help. When they are not 

aware of (or do not speak about) their previous (hypo)manic symptoms, this may 

result in a misdiagnosis of unipolar depression. Being aware that patients may not 

have insight into manic or psychotic symptoms may prevent such misdiagnoses and 

result in more adequate treatment of such patients.  

 

Strengths and Limitations  

First, a major advantage of this study is the sample size. To the best of our 

knowledge this study is the largest to address illness insight in relation to various 

possible predictors. Moreover, the extensive cognitive task battery, including an 

emotional learning paradigm, in combination with clinical characteristic allowed a 

multidimensional approach.  

Some limitations also need to be discussed. The present study did not include 

patients with current manic or psychotic symptoms. Therefore (and in contrast to 

depressive symptoms) the effect of current manic or psychotic symptoms could not 

be investigated. Type of medication and thus the number of different kinds of 

medication was registered in our study but not dosage. Moreover, we have no 

information on actual medication compliance. However, it has to be noted that 

inconsistent findings have been reported on cognitive side effects for lithium as well 

as other psychotropic medication (Balanza-Martinez et al., 2010; Goldberg & Burdick, 

2008; Goswami et al., 2009; Lopez-Jaramillo et al., 2010; Wingo et al., 2009). 

Definitely, more research is needed on the effects of specific medications on cognitive 

performance. Until then no golden standard is available for correcting for medication 

side effects in cognitive studies. In the current study, no differentiation between 

patients with type I and II bipolar disorder was possible due to limited sample size 

(n=16) of bipolar II patients. However, post-hoc comparisons did not show any 

statistically significant differences between the subgroups in total insight score or 

any of the subscales (p>0.05). In addition, post-hoc analyses in only bipolar I patients 

revealed that most differences as observed in the whole group, remained significant. 

Furthermore, most of the patients participating in the current study have received 

psycho education, which may have improved level of illness insight and 

consequently resulted in less pronounced insight scores. However, the insight scores 

in the current study were similar to those reported by Sturman et al. (2003), 

suggesting that our sample is still representative for evaluating illness insight in 

bipolar patients.  

In addition, only an estimate of premorbid IQ was measured (NART), 

therefore no firm conclusions regarding the relationship between current full IQ and 

insight could be drawn. Even though the domain executive functioning used for the 
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current study encompasses all major aspects of executive functioning (Siris, 1991), the 

relationship between executive functioning and insight has often been assessed with 

the Wisconsin Card Sorting Task [WCST; see Aleman et al. (2006) for a meta-analysis 

in schizophrenia]. Thus, in order to compare this relationship across studies, future 

studies could additionally include the WCST in the cognitive task battery. 

Furthermore, only one aspect of the social cognitive domain, an emotional learning 

paradigm, was measured. In a future study a more extensive social cognitive battery 

may be more informative, for example including a measure of Theory of Mind [cf. 

Shur et al. (2008) and Bora et al. (2005)].  

Finally, in this study only one instrument [the self-report measure of insight 

(MDIS)] was used to measure insight. An interview based measure of insight such as 

the Scale to Assess Insight - Extended [SAI-E; (Kemp & David, 1996)] or the Scale to 

assess Unawareness of Mental Disorder [SUMD; (Amador et al., 1993)] may reveal 

more subtle hints of lack of insight. Ideally, multiple measures of insight should be 

used to get the best representation of insight. 

 

Conclusion 

The current study demonstrated that insight in bipolar disorder is determined by 

neurocognitive, emotional and clinical characteristics, which confirms the complex 

nature of the concept of insight, Moreover, bipolar patients with LPF have more 

impaired insight than patients without LPF, most specifically with regard to 

awareness of illness. In patients with LPF especially, slower processing speed is 

predictive for impaired insight, suggesting that impulsivity or disinhibition may 

result in worse insight. Furthermore, this study extends the relationship between 

insight and depressive symptoms in schizophrenia patients to bipolar patients. That 

is, also in bipolar patients better insight is associated with more depressive 

symptoms. Clinicians should be aware of this strong relationship. Treatment targeted 

at improving the insight of patients should take into account that the patient may 

temporarily develop more depressive symptoms. Understanding the factors that 

moderate the concept of insight is important in the treatment of bipolar disorder. We 

suggest that improving insight may improve the willingness of patients to accept 

treatment for their symptoms, which may ultimately improve outcome. 
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