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Abstract  

 

Background:  

Cognitive deficits in bipolar affective disorder (BPAD), particularly during manic episodes, are 

well-documented. However, research on domain-specific memory impairments in bipolar mania 

is limited, especially in the Indian subcontinent. This study aimed to assess memory impairments 

in patients with bipolar mania using the Postgraduate Institute Memory (PGI-Memory) Scale and 

to highlight domain-specific deficits compared to healthy controls. 

 

Methods:  

This cross-sectional study was conducted at Tertiary Care Centre in North India. Twenty patients 

diagnosed with bipolar mania and twenty age, sex and education-matched healthy controls 

between age 18 to 40 were recruited. Memory functions were assessed using the PGI-Memory 

scale, focusing on immediate, recent, remote, long-term memory, and associative memory. 

Mental control and working memory were also evaluated. 

 

Results:  

Both groups were matched in terms of age, sex, and education. the mean (sd) age for bipolar 

mania group was 27.2 (4.14) years. Patients with bipolar mania demonstrated significant deficits 

in various memory domains, including immediate, recent, remote, long-term, and associative 

memory, as well as in visual reproduction and recognition tasks. In contrast, their working 

memory performance was comparable to that of the control group. The largest deficits were 

observed in long-term memory (d =2.37) and visual reproduction (d=2.30). 

 

Conclusions:  

Bipolar mania is associated with widespread memory impairments, particularly in long-term and 

associative memory, which may contribute to difficulties in emotional regulation and daily 

functioning. These findings emphasize the importance of considering memory impairments in 

the diagnosis and management of BPAD. Further studies are required to investigate the 

neurobiological foundations of these impairments and to develop specific interventions.  
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Domain specific Memory Impairments in Bipolar Mania: Insights from a Tertiary Care 

Study 

 

Introduction  

Bipolar affective disorder (BPAD) is a highly debilitating, chronic, and recurrent mental 

disorder1. It is characterized by a spectrum of extreme mood states, which vary in severity and 

duration, posing significant challenges in both diagnosis and treatment2. According to the World 

Mental Health (WMH) Survey, the global prevalence of BPAD is estimated at 0.8%3.global 

burden of disease estimated prevalence of BPAD in India is 0.6%4. Epidemiological studies 

suggest that the lifetime prevalence of BPAD may reach as high as 2.4%3, leading to significant 

emotional, social, and economic costs for both families and nations. Despite the fluctuating 

mood states characteristic of BPAD, patients spend nearly half their lives in depressive or manic 

episodes, underscoring the need for comprehensive clinical attention to both ends of the mood 

spectrum. 

Mania, a hallmark of BPAD, is characterized by an elevated or irritable mood, excessive 

energy, increased activity, and impulsive behaviors5. These symptoms often result in 

impairments in cognitive and emotional functioning, affecting job performance, academic work, 

and social relationships6. Individuals in a manic state exhibit heightened distractibility, poor 

judgment, and difficulty in maintaining organized thoughts. This impaired functioning extends 

into cognitive domains, often leading to difficulties in everyday life7–9. 

Cognitive impairment is prevalent in bipolar disorder, particularly during manic 

episodes10–13. Studies have identified deficits in executive functioning, including cognitive 

flexibility and decision-making, during acute mania 14,15. Patients in a manic state show greater 

impairments in verbal and working memory, executive functioning, reasoning, and problem-

solving skills than those who are depressed or in a euthymic phase16. These cognitive deficits are 

linked to the severity of the illness and the number of previous manic episodes16. While some 

cognitive impairments persist during remission, particularly in working memory14, many deficits 

improve with symptom resolution 17. However, approximately one-third of bipolar patients may 

experience persistent cognitive dysfunction even during euthymia17.  

Research on memory impairment in bipolar disorder, particularly during manic episodes, 

reveals significant deficits. However, memory is not a singular entity; instead, it consists of 

multiple distinct systems that vary significantly in their storage durations and capacities18,19. 

Studies consistently show impaired verbal learning and memory in both acute and remission 

phases20,21. During acute mania, working memory deficits are observed, which also persist 

during remission, while other cognitive domains show mixed results14. Notably, verbal retrieval 

deficits appear to be stable vulnerability indicators, while encoding deficits are specific to manic 

episodes22. A meta-analysis found moderate-to-large impairments across various cognitive 

domains in euthymic patients, with particularly marked deficits in verbal learning and delayed 

verbal and nonverbal memory21. Similarly, deficits in autobiographical memory and episodic 

specificity have been observed in individuals with bipolar depression23. However, during the 

manic phase, patients may experience hypermnesia, characterized by an overwhelming number 

of memories surfacing in a short period 23. 
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However, these findings do not yet provide a comprehensive understanding of the domain 

specific memory impairments associated with mania. Further research is needed to clarify which 

aspects of memory are most affected during manic episodes. A clearer memory profile could 

enhance our understanding of the underlying pathology and inform more targeted 

psychotherapeutic interventions for patients with bipolar disorder. Hence, this study intended to 

domain specific memory impairments in bipolar mania. 

Methods 

A cross-sectional study was carried out at a tertiary care center in North India using convenience 

sampling. The study included 20 patients diagnosed with bipolar mania (BM) and 20 healthy 

controls (HC) matched for age and education. Patients with bipolar mania were recruited from the 

inpatient services of the hospital, while healthy controls were drawn from the general population. 

The control group consisted of age- and sex-matched individuals, including bystanders of patients 

from inpatient or outpatient services, hospital staff, and their family members. 

The sample size was determined using G*Power 3 software, aiming for a large effect size of 0.93, 

an alpha level of 0.05, and a power of 80%. Based on these parameters, a total of 40 participants 

were required, with 20 individuals in each group. 

Individuals diagnosed with Bipolar Affective Disorder according to the International 

Classification of Diseases—Diagnostic Criteria for Research (ICD-DCR)24 criteria, currently 

undergoing a manic episode lasting at least two months, with or without accompanying psychotic 

features, and presenting a Young Mania Rating Scale (YMRS) score greater than 15, were 

recruited for this study. Both male and female participants were eligible if they met the following 

criteria: aged between 18 and 30 years; right-handed; with a minimum of 8 to 10 years of formal 

education; literacy in English, or Hindi; and an Intelligence Quotient (IQ) above 70, as assessed 

by the Wechsler Abbreviated Scale of Intelligence (WASI). Additionally, participants were 

required to be on stable medication for the preceding month and was not using benzodiazepines. 

Patients were excluded if they had more than one prior manic episode, possessed any other Axis I 

psychiatric disorder—including substance dependence (excluding nicotine)—intellectual 

disabilities, or identifiable neurological conditions such as epilepsy or dementia. Those with a 

history of head injury or who had received electroconvulsive therapy (ECT) within the past four 

months were also not included, as these factors could confound neurocognitive assessments. The 

study received approval from the Institutional Ethics Committee, and written informed consent 

was obtained from all participants. 

Assessment/ Tools 

Patients with bipolar mania were assessed using the Young Mania Rating Scale (YMRS) 25, normal 

controls were evaluated with the General Health Questionnaire–12 (GHQ-12)26, and the Edinburgh 

Handedness Inventory27 was administered to both groups. An IQ assessment was conducted using 

the Wechsler Abbreviated Scale of Intelligence (WASI), and only patients with an IQ greater than 

70 were included in the study28. The purpose of the IQ test was solely to confirm that scores were 

not below 70, which is an exclusion criterion for administering the neuropsychological battery. 

Additionally, the WASI served as a screening tool. The PGI Memory Scale was used to assess 

domains such as visual retention, immediate and delayed recall, recent memory, and remote 
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memory, in alignment with the domains recommended by the International Society for Bipolar 

Disorders—Battery for Assessment of Neurocognition (ISBD-BANC) 29. 

Young Mania Rating Scale  

The Young Mania Rating Scale (YMRS) is one of the most frequently used rating scales to assess 

mania and was developed by Young et. al. in 1978 25. YMRS is an 11-item instrument designed to 

assess the severity of manic symptoms in patients already diagnosed with mania. It relies on the 

patient's subjective report of their clinical condition over the past 48 hours, supplemented by 

clinical observations made during the interview. The scale includes four items rated on a 0 to 8-

point scale—irritability, speech, thought content, and disruptive/aggressive behavior—and seven 

items rated on a 0 to 4-point scale. The YMRS has demonstrated strong criterion validity, with a 

correlation of 0.88 with the Mania Rating Scale, and high inter-rater reliability of 0.93 as reported 

by the authors. 

Neurocognitive Test Procedures 

The Postgraduate Institute Memory (PGI-Memory) Scale is a component of the Postgraduate 

Institute Battery of Brain Dysfunction (PGI-BBD) 30,  which includes five batteries: the 

Performance Intelligence Battery, Verbal Intelligence Battery, Nahor Benson Test, and Bender 

Gestalt Test and PGI-Memory Scale. The PGI-Memory Scale evaluates various aspects of 

memory, including remote, recent, and immediate memory, using both verbal and non-verbal 

materials. It consists of 10 subtests that have been standardized for use in adult populations. 

The scale has demonstrated strong reliability, with test-retest reliability over a one-week period 

ranging from 0.69 to 0.85 for the individual subtests and approximately 0.90 for the total scale 

(both test-retest and split-half reliability). Additionally, the PGI-Memory Scale has shown 

significant correlations with other established memory assessments, including a 0.71 correlation 

with the Boston Memory Scale and a 0.85 correlation with the Wechsler Memory Scale. A 

summary of the names and procedures for each subtest is provided in Table 1. 
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Table 1: Tests and Procedures of PGI Memory Scale 

S.N. Test Name Measures Procedure 

1 Remote Memory Remote Memory 

Questions about significant life events (e.g., when 

did you get married, pass high school, youngest 

sibling's name) similar to Levine and collogues31  

2 Recent Memory Recent Memory 
Questions like "What did you eat last night?", 

"What month is it?", "What day is it today?" 

3 Mental Balance Mental control 
Reverse counting from 20, or performing series 

subtraction by 3 

4 
Attention and 

Concentration 

Verbal working 

memory  
Forward and backward digit span tasks 

5 Delayed Recall 
Long-Term 

Memory 

Present a list of words and ask the participant to 

recall them after a delay 

6 Immediate Recall 
Immediate 

memory  

Sentence repetition with variable lengths and 

levels of difficulty32 ranging from 3 syllables to 24 

syllables. 

7 
Verbal Retention for 

Similar Pairs 

Associative 

Memory 
Pair associative learning for similar word pairs 

8 
Verbal Retention for 

Dissimilar Pairs 

Associative 

Memory 
Pair associative learning for dissimilar word pairs 

9 Visual Retention 
Visual 

reproduction 

Show a card with a pattern; participant has to draw 

the same pattern after 15 seconds 

10 Recognition 
Recognition 

Memory 

Show a card with 10 objects for 30 seconds, then 

ask the participant to identify them from a 20-item 

card 

 

Statistical Analysis 

To compare the neurocognitive test scores between the two groups, we conducted several 

statistical analyses. Initially, the Shapiro-Wilk test was applied to assess the normality of data 

distribution, and Levene’s test was used to evaluate the homogeneity of variances. The results 

from these tests indicated that the data satisfied the assumptions necessary for parametric testing. 

Therefore, we utilized independent sample t-tests to compare the mean scores between the 

bipolar mania group and the control group. Effect sizes were calculated using Cohen’s d, 

interpreting values as small (d = 0.2), medium (d = 0.5), or large (d = 0.8) effects33. For 

categorical variables, the chi-square test was employed to determine any significant differences 

between groups. These statistical methods ensured a rigorous comparison of neurocognitive 

performance across all examined domains. 

Results  

Sample Characteristics  

All 40 participants—20 individuals in the bipolar mania group and 20 in the control group—

successfully completed the clinical and neuropsychological assessments. The mean age of the 

entire sample was 27.2 years with a standard deviation of 4.14, indicating a relatively 

homogenous age distribution among participants. The gender distribution was predominantly 

male, with 75% males and 25% females in both groups. The demographic and sociocultural 
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characteristics of the bipolar mania group and the control group are summarized in the table 2. 

Both groups were perfectly matched for sex (75% male and 25% female, p = 1.000), religion 

(85% Hindu, p = 1.000), and age (mean 27.2 years, p = 1.000). There were no significant 

differences in family type (p = 0.429), marital status (p = 0.519), or education level (mean years 

of education: 11.2 for the bipolar group and 10.67 for the control group, p = 0.951). 

However, a significant difference was observed in occupational status between the two groups. 

All participants in the bipolar mania group were unemployed, while 20% of the control group 

were employed. This finding suggests a potential association between bipolar mania and 

unemployment. In contrast, no significant difference was found regarding habitat: 60% of 

individuals in the bipolar mania group lived in rural areas compared to 40% in the control group. 

This indicates that the distribution of rural and urban residences was relatively similar between 

the groups. 

Clinical Characteristics of the Bipolar-Mania Group  

The mean age of the participants was 27.2 (4.14) years, with most experiencing the onset of 

bipolar disorder in early adulthood, at a mean age of 22.46 (2.97) years. Three patients had a 

history of depression prior to the current manic episode. The patients had manic episodes lasting 

an average of 4.04 months (SD = 3.48), and the mean duration of illness was 6.12 months (SD = 

2.54). The average score on the Young Mania Rating Scale (YMRS) was 23.21 (SD = 4.38), 

indicating the severity of their manic symptoms. Of the 20 patients, only two were on mood 

stabilizers, while the remaining 18 were prescribed atypical antipsychotics. 
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Table 2. Comparison of Demographic and Sociocultural Variables Between Bipolar Mania and 

Control Groups 

Variables 

  

Bipolar mania 

Group 
Control Group 

t/ χ2 P 
Mean (SD) or n 

(%) 

Mean (SD) or n 

(%) 

Sex 
Male 15 (75) 15 (75) 

.000 1.000 
Female 5 (25) 5 (25) 

Religion 
Hindu 17 (85) 17 (85) 

.000 1.000 
Others 3 (15) 3 (15) 

Habitat 
Rural 12 (60) 8(40) 

1.600 0.206 
Urban 8(40) 12(60) 

Family Type 
Nuclear 5 (25) 3(15) 

0.625 0.429 
Joint 15 (75) 17(85) 

Occupation 
Employed 0 (0) 4(20) 

4.444 .035* 
Un-employed 20 (100) 16(80) 

Marital status 
Married 7 (35) 9(45) 

0.417 0.519 
Un-married 13 (65) 11(55) 

Age 27.2 (4.14) 27.2 (4.14) 0.000 1.000 

Education  11.2 (2.09) 10.67 (2.02) 1.010 0.951 

*p< .05 
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Domains of Memory 

Table 3 summarizes the neurocognitive performance differences between the bipolar mania 

group and the control group across various memory domains. In the domain of immediate, 

recent, and remote memory, the bipolar group exhibited significantly lower performance than the 

control group. For remote memory, the bipolar group scored an average of 4.45 (SD = 1.39) 

compared to 6.00 (SD = 0.00) in the control group, showing a large effect size (Cohen’s d = 

1.58, p < .001). Similarly, recent memory performance in the bipolar group (M = 4.35, SD = 

0.99) was significantly lower than the control group (M = 5.00, SD = 0.00), with a medium 

effect size (Cohen’s d = 0.93, p = .006). Immediate memory also showed a marked deficit in the 

bipolar group (M = 6.05, SD = 2.39) relative to the control group (M = 9.30, SD = 2.00), with a 

large effect size (Cohen’s d = 1.47, p < .001). 

In the domains of mental control and working memory, the bipolar group demonstrated 

significant impairments. For mental control, the bipolar group scored lower (M = 5.85, SD = 

1.53) compared to the control group (M = 7.80, SD = 2.01), with a significant difference 

(Cohen’s d = 1.80, p = .001). However, no significant difference was observed in verbal working 

memory, where the bipolar group (M = 8.00, SD = 1.21) and the control group (M = 8.25, SD = 

0.96) showed comparable performance (Cohen’s d = 0.23, p = 0.476). 

When assessing learning and associative memory, significant deficits were observed in the 

bipolar group. In long-term memory, the bipolar group scored an average of 6.90 (SD = 1.48), 

significantly lower than the control group (M = 9.70, SD = 0.80), with a very large effect size 

(Cohen’s d = 2.37, p < .001). Associative memory performance was also impaired in the bipolar 

group, with scores of 3.65 (SD = 1.26) for similar pairs and 6.30 (SD = 4.15) for dissimilar pairs, 

compared to 4.95 (SD = 0.22) and 12.60 (SD = 2.52) in the control group, respectively. Both 

comparisons showed large effect sizes (Cohen’s d = 1.4 and 1.84, both p < .001). 

In terms of visual reproduction and recognition memory, the bipolar group exhibited 

considerable deficits. For visual reproduction, the bipolar group scored significantly lower (M = 

8.30, SD = 2.25) than the control group (M = 12.30, SD = 0.97), with a very large effect size 

(Cohen’s d = 2.3, p < .001). Similarly, in recognition memory, the bipolar group (M = 7.55, SD 

= 2.06) performed significantly worse than the control group (M = 9.90, SD = 0.44), with a large 

effect size (Cohen’s d = 1.54, p < .001). 

All memory domains in the bipolar mania group were impaired compared to the control group, 

except for working memory, which showed no significant difference between the groups. As 

depicted in Figure 1, long-term memory exhibited the greatest impairment, followed by visual 

retention. In contrast, recent memory was among the least impaired domains. Despite the 

widespread cognitive deficits, working memory remained relatively unaffected in comparison to 

controls. 

 

Table 3. Comparison of Memory Domain Performance Between Bipolar Mania and Control 

Groups 

Domains 

Bipolar-

mania 

Group 

Control 

Group 
t P 

Effect 

Size 
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(Cohen's 

d) 

Remote Memory 4.45 ± 1.39 6.00 ± 0.00 -4.98 < .001*** 1.58 

Recent Memory 4.35 ± 0.99 5.00 ± 0.00 -2.95 .006** 0.93 

Mental control 5.85 ± 1.53 7.80 ± 2.01 -3.45 .001*** 1.8 

Verbal working memory  8.00 ± 1.21 8.25 ± 0.96 -0.73 0.476 0.23 

Long-Term Memory 6.90 ± 1.48 9.70 ± 0.80 -7.43 < .001*** 2.37 

Immediate memory  6.05 ± 2.39 9.30 ± 2.00 -4.66 < .001*** 1.47 

Associative Memory 3.65 ± 1.26 4.95 ± 0.22 -4.52 < .001*** 1.4 

Associative Memory 6.30 ± 4.15 12.60 ± 2.52 -5.8 < .001*** 1.84 

Visual reproduction 8.30 ± 2.25 12.30 ± 0.97 7.3 < .001*** 2.3 

Recognition Memory 7.55 ± 2.06 9.90 ± 0.44 -4.98 < .001*** 1.54 

***p<.001, **p<.01 

 

Figure 1. Cohen's d Values for PGI-Memory Subtests Comparing Bipolar and Control Groups. 

Note: The following abbreviations represent the memory domains assessed using the PGI 

Memory Scale: RM = Remote Memory; RC = Recent Memory; MC = Mental Control; WM = 

Working memory; LTM = Long-Term Memory; IM = Immediate Memory; AM1 = Associative 

Memory for Similar Pairs; AM2 = Associative Memory for Dissimilar Pairs; VR = Visual 

Reproduction; RN = Recognition. 
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Discussion 

The present study investigated domain specific memory impairment in Bipolar affective disorder 

current episode mania utilizing the Postgraduate Institute Memory (PGI-Memory) scale. While 

previous research has explored cognitive functioning in various phases of BPAD, including 

depression, euthymia, and mania, whereas domain-specific memory impairments in bipolar 

mania have not been extensively studied. Our study revealed significant deficits in almost all 

domains of memory including immediate, recent, remote, and associative memory, as well as 

long-term memory, visual reproduction and recognition memory in individuals with bipolar 

mania, as compared to healthy controls. Importantly, working memory appeared to be unaffected 

in the bipolar-mania group, suggesting domain-specific memory impairments associated with the 

manic phase of bipolar disorder. 

The bipolar mania group and the control group were largely comparable across most socio-

demographic variables, including sex, religion, habitat, family type, marital status, age, and 

education level, suggesting these factors are unlikely to confound the cognitive outcomes 

observed. However, none of the patients in the bipolar mania group were employed, compared to 

20% employment in the control group. This disparity may result from poor cognitive abilities 

associated with bipolar mania, impacting employment due to impaired judgment, heightened 

impulsivity, and difficulties in social interactions10,34. Supporting our findings, previous studies 

have demonstrated that cognitive impairments in bipolar disorder significantly predict 

occupational recovery and employment status, highlighting the importance of addressing 

cognitive deficits to enhance vocational functioning and quality of life in individuals with bipolar 

mania35,36. 

Mood state at the time of encoding, whether manic, depressed, or euthymic, plays a significant 

role in influencing the ability to recall events later. We hypothesized that patients in a manic 

state would exhibit poor recollection of remote events, and our findings confirmed that 

individuals with mania showed impairments in immediate, recent, and remote memory. Previous 

research on autobiographical memory23,37, a subset of remote memory, has highlighted similar 

deficits particularly in episodic memory. One of the studies found that patients with mania 

displayed greater episodic memory impairments compared to euthymic or depressed individuals, 

whereas semantic memory remained relatively unaffected23. Consistent with these findings, we 

observed that remote memory was more impaired than recent memory in patients with bipolar 

mania, suggesting a particular vulnerability in episodic memory during manic episodes. The 

remote memory questions in the PGI Memory Scale primarily assess episodic memory, as they 

require recall of personally experienced events from the past. This specificity further supports the 

pattern of episodic memory impairment observed in our study. Additionally, the impairments in 

immediate and recent memory observed in our study suggest that the deficits in mania are likely 

due to encoding difficulties rather than issues with storage or retrieval, a conclusion that is in line 

with other studies highlighting encoding impairments in patients with mania37. 

Several previous studies have identified abnormalities in the structure and function of the 

hippocampus in patients with bipolar disorder, which may explain the memory impairments 

observed during mania38–40. According to the multiple trace theory, the hippocampus is essential 

not only for encoding events but also for retrieving them, particularly in the case of episodic 

memory41. This theory posits that the hippocampus acts as a pointer, directing attention to 
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relevant information during memory recall. In contrast, semantic memory is less reliant on the 

hippocampus42. Our findings, which show greater impairment in episodic rather than semantic 

memory, align with this theory. Additionally, fMRI and other neuroimaging studies have 

corroborated these results, showing disrupted hippocampal activity in individuals with bipolar 

disorder during memory tasks. This hippocampal dysfunction likely contributes to the encoding 

deficits we observed in immediate and recent memory, as well as the retrieval difficulties seen in 

remote memory43–46. 

Further, mental control and working memory are well-studied in BPAD, with mental control 

involving the regulation of cognitive processes like attention and task-shifting, while working 

memory is the temporary storage of verbal or visual information19. Our study reveals that 

patients with bipolar mania had impaired mental control but intact working memory, as 

measured by the digit span task. This contrasts with previous research that frequently reports 

working memory impairments in BPAD21,47–50. However, studies that account for factors such as 

inhibitory control51 suggest that working memory may appear intact when attention and 

inhibitory control are effectively managed. In line with Larson et al. (2005), the impaired mental 

control we observed could be due to deficits in inhibitory control, leading to poor self-regulation 

during manic episodes. Baddeley's Hedonic Detector52 further explains this by highlighting the 

dysfunctional interaction between emotional processing and working memory in bipolar 

disorder, which could explain the specific deficits in mental control without affecting basic 

working memory capacity. 

In line with previous research20,47–49,53,54, our study found broad-based memory deficits in 

patients with mania, with the most prominent impairments observed in long-term verbal memory 

and recognition memory. Specifically, patients showed significant difficulties in both verbal 

recall, visual immediate reproduction and visual recognition, suggesting that the encoding and 

retrieval processes are compromised during manic episodes. Similar findings have been reported 

in studies using the California Verbal Learning Test (CVLT), and Rey-Osterrieth Complex 

Figure Test (ROCF) where patients with BPAD demonstrated poor performance on both verbal 

memory and visual memory 53. These deficits in long-term memory and recognition may reflect 

underlying dysfunctions in the hippocampus and prefrontal cortex 55, which are crucial for 

memory consolidation and retrieval, and may contribute to the overall cognitive impairments 

observed in mania 

Our study found significant impairments in pair association learning in patients with mania, 

indicating a marked deficit in their ability to form and retrieve associations between stimuli. 

These findings suggest a disruption in the consolidation and retrieval of associative memories—a 

process heavily dependent on the hippocampus and prefrontal cortex, both of which are essential 

for memory encoding and executive functions56,57. According to Friston's free energy 

principle58,59, the brain minimizes uncertainty by forming associations between sensory inputs 

and stored information. In mania, the dysregulated neural activity in these key brain regions may 

disrupt this process, leading to difficulties in associative learning.  

The present study highlights a broad range of memory impairments in bipolar mania, which are 

crucial for emotional regulation, decision-making, and daily functioning. One of the strengths of 

our study is the careful matching of the bipolar mania group and the control group for age, sex, 

and education. This matching minimizes potential confounding variables and enhances the 

validity of our findings. These findings can enhance clinicians' ability to conduct mental status 
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examinations and improve diagnostic accuracy by focusing on how memory details are generated 

across different mood states. For example, our results indicate that memory impairments during 

mania are primarily related to difficulties in encoding information. In contrast, depression tends 

to affect recall ability, resulting in memories with fewer perceptual details and fragmented 

timelines23. This distinction is important in clinical assessments, particularly when asking 

patients about the sequence of events, as it can guide more tailored diagnostic and therapeutic 

approaches. Episodic memory deficits may contribute to repeated maladaptive behaviors, while 

mental control impairments suggest difficulties in regulating thoughts and attention, leading to 

impulsive reactions. Recognizing these specific deficits could provide clear clinical provide and 

guide the development of targeted interventions to improve memory consolidation and executive 

control in individuals with bipolar disorder. Understanding the precise memory impairments in 

bipolar mania can also lead to more effective clinical interventions for managing cognitive 

dysfunctions.  

One limitation of this study is the relatively small sample size and the exclusive focus on patients 

in the manic phase of bipolar disorder, which may limit the generalizability of the findings. 

Future research should aim to replicate these results with larger and more diverse populations, 

including individuals in depressive and euthymic states, to enhance the applicability of the 

conclusions. Additionally, the cross-sectional design limits our ability to determine whether 

cognitive impairments persist across mood states or vary with symptom severity. Longitudinal 

studies are needed to track cognitive changes over time in bipolar disorder. Although we used an 

Indian neuropsychological battery, future studies should consider employing more 

comprehensive cognitive assessment tools. Lastly, the study did not account for possible 

confounding variables such as medication status or the presence of comorbid conditions, which 

could have influenced the cognitive performance of the participants. 

Conclusion  

In conclusion, this study identified significant domain-specific memory impairments in patients 

with bipolar mania, particularly in visual and verbal memory, episodic memory, mental control 

and associative learning, while working memory remained unaffected. These findings suggest 

that cognitive dysfunction in BPAD is selective and linked to underlying neural abnormalities, 

particularly in the hippocampus and frontal-subcortical circuits. Understanding these 

impairments provides valuable insight into the cognitive challenges faced by individuals with 

bipolar disorder and underscores the importance of developing targeted interventions to improve 

memory and executive functions in this population. Further studies are needed to investigate the 

neurobiological mechanisms that contribute to these deficits and to assess the effectiveness of 

cognitive interventions in addressing these impairments. 

Declaration of Conflicting Interests 

The authors declare that they have no conflicts of interest regarding the research, authorship, or 

publication of this article. 

Funding 

No financial support was received by the authors for the research, authorship, or publication of 

this article.  

All rights reserved. No reuse allowed without permission. 
preprint (which was not certified by peer review) is the author/funder, who has granted medRxiv a license to display the preprint in perpetuity. 

The copyright holder for thisthis version posted September 27, 2024. ; https://doi.org/10.1101/2024.09.26.24314411doi: medRxiv preprint 

https://doi.org/10.1101/2024.09.26.24314411


References 

1.  Vajawat B, Suhas S, Moirangthem S, et al. Bipolar affective disorder in India: A multi-site 

population-based cross-sectional study. Indian J Med Res 2023; 65: 1230–1237. 

2.  Miziou ST Eirini; Moysidou, Stefania; Karavelas, Vangelis; Dimelis, Dimos; Polyzoidou, 

Vagia; Fountoulakis, Konstantinos N. Psychosocial treatment and interventions for bipolar 

disorder: a systematic review. Annals of general psychiatry 2015; 14: 19–19. 

3.  Merikangas KR, Jin R, He J-P, et al. Prevalence and Correlates of Bipolar Spectrum 

Disorder in the World Mental Health Survey Initiative. Arch Gen Psychiatry 2011; 68: 241. 

4.  Sagar R, Dandona R, Gururaj G, et al. The burden of mental disorders across the states of 

India: the Global Burden of Disease Study 1990–2017. The Lancet Psychiatry 2020; 7: 

148–161. 

5.  American Psychiatric Association. Diagnostic and statistical manual of mental disorders 

(DSM-5). Arlington, VA: American Psychiatric Publishing, 2013. 

6.  Chaves OC; L Lauren E; Bearden, Carrie E; Woolsey, Mary D; Martinez, David; Barrett, 

Jennifer; Miller, Alexander L; Velligan, Dawn I; Glahn, David C. Association of clinical 

symptoms and neurocognitive performance in bipolar disorder: a longitudinal study. 

Bipolar disorders 2011; 13: 118–123. 

7.  Balanzá-Martínez VT-S Rafael; Selva-Vera, Gabriel; Martínez-Arán, Anabel; Torrent, 

Carla; Salazar-Fraile, José; Leal-Cercós, Carmen; Vieta, Eduard; Gómez-Beneyto, Manuel. 

Persistent cognitive dysfunctions in bipolar I disorder and schizophrenic patients: a 3-year 

follow-up study. Psychotherapy and psychosomatics 2005; 74: 113–119. 

8.  Bauer IE; H Martin; Meyer, Thomas. Memory performance predicts recurrence of mania in 

bipolar disorder following psychotherapy: A preliminary study. Journal of psychiatric 

research 2016; 84: 207–213. 

9.  Bearden CE; G David C; Monkul, E Serap; Barrett, Jennifer; Najt, Pablo; Kaur, Simerjit; 

Sanches, Marsal; Villarreal, Veronica; Bowden, Charles L; Soares, Jair C. Sources of 

declarative memory impairment in bipolar disorder: Mnemonic processes and clinical 

features. Journal of psychiatric research 2005; 40: 47–58. 

10.  Bearden CE; S Vivian H; Green, Michael F; Gitlin, Michael J; Sokolski, Kenneth N; 

Levander, Eric M; Marusak, Susan L; Hammen, Constance; Sugar, Catherine A; Altshuler, 

Lori L. The impact of neurocognitive impairment on occupational recovery of clinically 

stable patients with bipolar disorder: a prospective study. Bipolar disorders 2011; 13: 323–

333. 

11.  Bourne C; A Ömer; Balanzá-Martínez, Vicent; Bora, Emre; Brissos, Sofia; Cavanagh, 

Jonathan; Clark, Luke; Cubukcuoglu, Zeynep; Dias, Vasco Videira; Dittmann, Sandra; 

Ferrier, IN; Fleck, DE; Frangou, Sophia; Gallagher, Peter; Jones, Lisa; Kieseppä, T; 

Martínez-Arán, Anabel; Melle, Ingrid; Moore, PB; Mur, M; Pfennig, Andrea; Raust, 

All rights reserved. No reuse allowed without permission. 
preprint (which was not certified by peer review) is the author/funder, who has granted medRxiv a license to display the preprint in perpetuity. 

The copyright holder for thisthis version posted September 27, 2024. ; https://doi.org/10.1101/2024.09.26.24314411doi: medRxiv preprint 

https://doi.org/10.1101/2024.09.26.24314411


Aurélie; Senturk, Vesile; Simonsen, Carmen; Smith, Daniel J; Bio, Danielle Soares; Soeiro-

de-Souza, Márcio Gerhardt; Stoddart, Samuel DR; Sundet, Kjetil; Szöke, Andrei; 

Thompson, Jill M; Torrent, Carla; Zalla, Tiziana; Craddock, Nicholas John; Andreassen, 

Ole A; Leboyer, Marion; Vieta, Eduard; Bauer, Michael; Worhunsky, PD; Tzagarakis, 

Charidimos; Rogers, Robert D; Geddes, John R; Goodwin, Guy M. Neuropsychological 

testing of cognitive impairment in euthymic bipolar disorder: an individual patient data 

meta-analysis. Acta psychiatrica Scandinavica 2013; 128: 149–162. 

12.  Goldberg JF, Roy Chengappa K. Identifying and treating cognitive impairment in bipolar 

disorder. Bipolar Disorders 2009; 11: 123–137. 

13.  Ferrier INT Jill M. Cognitive impairment in bipolar affective disorder: implications for the 

bipolar diathesis. The British journal of psychiatry: the journal of mental science 2002; 

180: 293–295. 

14.  Daglas R, Yücel M, Cotton S, et al. Cognitive impairment in first-episode mania: a 

systematic review of the evidence in the acute and remission phases of the illness. Int J 

Bipolar Disord 2015; 3: 9. 

15.  Murphy FC; S Barbara J; Rubinsztein, Judy S; Michael, Albert; Rogers, Robert D; Robbins, 

Trevor W; Paykel, Eugene S. Emotional bias and inhibitory control processes in mania and 

depression. Psychological medicine 1999; 29: 1307–1321. 

16.  Vrabie M, Marinescu V, Talaşman A, et al. Cognitive impairment in manic bipolar patients: 

important, understated, significant aspects. Ann Gen Psychiatry 2015; 14: 41. 

17.  Martínez-Arán AV Eduard; Colom, Francesc; Torrent, Carla; Sánchez-Moreno, José; 

Reinares, María; Benabarre, Antoni; Goikolea, Jose Manuel; Brugue, Esteve; Daban, 

Claire; Salamero, Manel. Cognitive impairment in euthymic bipolar patients: implications 

for clinical and functional outcome. Bipolar disorders 2004; 6: 224–232. 

18.  Baddeley AD; H Graham. Working Memory. In: Psychology of Learning and Motivation. 

1974, pp. 47–89. 

19.  Lezak MD, Howieson DB, Bigler ED, et al. Neuropsychological assessment, 5th ed. New 

York, NY, US: Oxford University Press, 2012. 

20.  Fleck DE; S Paula K; Zimmerman, Molly E; Getz, Glen E; Corey, Kimberly B; Jak, Amy J; 

Lebowitz, Brian K; Strakowski, Stephen M. Verbal memory in mania: effects of clinical 

state and task requirements. Bipolar disorders 2003; 5: 375–380. 

21.  Kurtz MM, Gerraty RT. A meta-analytic investigation of neurocognitive deficits in bipolar 

illness: Profile and effects of clinical state. Neuropsychology 2009; 23: 551–562. 

22.  Flack W. Peripheral feedback effects of facial expressions, bodily postures, and vocal 

expressions on emotional feelings. Cognition and Emotion 2006; 20: 177–195. 

All rights reserved. No reuse allowed without permission. 
preprint (which was not certified by peer review) is the author/funder, who has granted medRxiv a license to display the preprint in perpetuity. 

The copyright holder for thisthis version posted September 27, 2024. ; https://doi.org/10.1101/2024.09.26.24314411doi: medRxiv preprint 

https://doi.org/10.1101/2024.09.26.24314411


23.  Silva RDAD, Tancini MB, Lage R, et al. Autobiographical Memory and Episodic 

Specificity Across Different Affective States in Bipolar Disorder. Front Psychiatry 2021; 

12: 641221. 

24.  World Health Organization. The ICD-10 classification of mental and behavioural 

disorders: diagnostic criteria for research. World Health Organization, 

https://books.google.com/books?hl=en&lr=&id=cnU0DgAAQBAJ&oi=fnd&pg=PP1&dq=

International+Classification+of+Diseases+-+Diagnostic+Criteria+for+Research&ots=HbX-

BVOpdu&sig=4r2SDLiAYlnwiGuThmVcCmMNhfo (1993, accessed 25 September 2024). 

25.  Young RC; B John T; Ziegler, Vincent E; Meyer, DA. A rating scale for mania: reliability, 

validity and sensitivity. The British journal of psychiatry : the journal of mental science 

1978; 133: 429–435. 

26.  Qin M, Vlachantoni A, Evandrou M, et al. General Health Questionnaire-12 reliability, 

factor structure, and external validity among older adults in India. Indian J Psychiatry 

2018; 60: 56. 

27.  Veale JF. Edinburgh Handedness Inventory - Short Form: a revised version based on 

confirmatory factor analysis. Laterality 2014; 19: 164–177. 

28.  Wechsler D. Wechsler abbreviated scale of intelligence. Psychological Corporation, 

https://scholar.google.com/scholar_lookup?title=Wechsler+Abbreviated+Scale+of+Intellig

ence+%28WASI%29&author=D.+Wechsler&publication_year=1999 (1999, accessed 12 

September 2024). 

29.  Yatham LN, Torres IJ, Malhi GS, et al. The International Society for Bipolar Disorders–

Battery for Assessment of Neurocognition (ISBD‐BANC). Bipolar Disorders 2010; 12: 

351–363. 

30.  Pershad D, Verma SK. Handbook of PGI Battery of Brain Dysfunction. Agra: National 

Psychological Corporation, 2009. 

31.  Levine B, Svoboda E, Hay JF, et al. Aging and autobiographical memory: Dissociating 

episodic from semantic retrieval. Psychology and Aging 2002; 17: 677–689. 

32.  Benton AL, Sivan AB, Hamsher K deS, et al. Contributions to Neuropsychological 

Assessment: A Clinical Manual. Second Edition, Second Edition. Oxford, New York: 

Oxford University Press, 1994. 

33.  Cohen J. Statistical power analysis for the behavioral sciences. 2nd ed. Hillsdale, N.J: L. 

Erlbaum Associates, 1988. 

34.  Wingo AP, Harvey PD, Baldessarini RJ. Neurocognitive impairment in bipolar disorder 

patients: functional implications. Bipolar Disorders 2009; 11: 113–125. 

35.  Michalak EE, Yatham LN, Maxwell V, et al. The impact of bipolar disorder upon work 

functioning: a qualitative analysis. Bipolar Disorders 2007; 9: 126–143. 

All rights reserved. No reuse allowed without permission. 
preprint (which was not certified by peer review) is the author/funder, who has granted medRxiv a license to display the preprint in perpetuity. 

The copyright holder for thisthis version posted September 27, 2024. ; https://doi.org/10.1101/2024.09.26.24314411doi: medRxiv preprint 

https://doi.org/10.1101/2024.09.26.24314411


36.  Depp CA, Mausbach BT, Bowie C, et al. Determinants of occupational and residential 

functioning in bipolar disorder. Journal of Affective Disorders 2012; 136: 812–818. 

37.  King MJ, MacDougall AG, Ferris S, et al. Impaired episodic memory for events encoded 

during mania in patients with bipolar disorder. Psychiatry Research 2013; 205: 213–219. 

38.  Scherk HB Martin; Schneider-Axmann, Thomas; Kemmer, C; Usher, Juliana; Reith, 

Wolfgang; Falkai, Peter; Gruber, Oliver. Neurochemical pathology in hippocampus in 

euthymic patients with bipolar I disorder. Acta psychiatrica Scandinavica 2008; 117: 283–

288. 

39.  Chen C-HS John; Ooi, Cinly; Jacob, Rebecca; Lupson, Victoria; Bullmore, Edward T; 

Lennox, Belinda R. A longitudinal fMRI study of the manic and euthymic states of bipolar 

disorder. Bipolar disorders 2010; 12: 344–347. 

40.  Svoboda EM Margaret C; Levine, Brian. The functional neuroanatomy of autobiographical 

memory: a meta-analysis. Neuropsychologia 2006; 44: 2189–2208. 

41.  Nadel LM Morris. Memory consolidation, retrograde amnesia and the hippocampal 

complex. Current opinion in neurobiology 1997; 7: 217–227. 

42.  Moscovitch MN Lynn; Winocur, Gordon; Gilboa, Asaf; Rosenbaum, R Shayna. The 

cognitive neuroscience of remote episodic, semantic and spatial memory. Current opinion 

in neurobiology 2006; 16: 179–190. 

43.  Chen C-HS John; Lennox, Belinda R; Ooi, Cinly; Bullmore, Edward T. investigating. 

Bipolar disorders 2011; 13: 1–15. 

44.  Breukelaar IA; E May; Harris, Anthony; Boyce, Philip; Hazell, Philip; Grieve, Stuart M; 

Antees, Cassandra; Foster, Sheryl; Gomes, Lavier; Williams, Leanne M; Malhi, Gin S; 

Korgaonkar, Mayuresh S. Investigating the neural basis of cognitive control dysfunction in 

mood disorders. Bipolar disorders 2019; 22: 286–295. 

45.  Macoveanu JK Hanne Lie; Vinberg, ; Harmer, Catherine J; Fisher, Patrick M; Knudsen, 

Gitte M; Kessing, Lars Vedel; Miskowiak, Kamilla W. Affective episodes in recently 

diagnosed patients with bipolar disorder associated with altered working memory-related 

prefrontal cortex activity: A longitudinal fMRI study. Journal of affective disorders 2021; 

295: 647–656. 

46.  Townsend JB Susan Y; Foland–Ross, Lara C; Sugar, Catherine A; Altshuler, Lori L. fMRI 

abnormalities in dorsolateral prefrontal cortex during a working memory task in manic, 

euthymic and depressed bipolar subjects. Psychiatry research 2010; 182: 22–29. 

47.  Robinson LJ, Thompson JM, Gallagher P, et al. A meta-analysis of cognitive deficits in 

euthymic patients with bipolar disorder. Journal of Affective Disorders 2006; 93: 105–115. 

48.  Torres IJ, Boudreau VG, Yatham LN. Neuropsychological functioning in euthymic bipolar 

disorder: a meta‐analysis. Acta Psychiatr Scand 2007; 116: 17–26. 

All rights reserved. No reuse allowed without permission. 
preprint (which was not certified by peer review) is the author/funder, who has granted medRxiv a license to display the preprint in perpetuity. 

The copyright holder for thisthis version posted September 27, 2024. ; https://doi.org/10.1101/2024.09.26.24314411doi: medRxiv preprint 

https://doi.org/10.1101/2024.09.26.24314411


49.  Bora E, Yücel M, Pantelis C, et al. Meta-analytic review of neurocognition in bipolar II 

disorder: Cognition and BD II. Acta Psychiatrica Scandinavica 2011; 123: 165–174. 

50.  Mann-Wrobel MC, Carreno JT, Dickinson D. Meta-analysis of neuropsychological 

functioning in euthymic bipolar disorder: an update and investigation of moderator 

variables: Euthymic bipolar meta-analysis. Bipolar Disorders 2011; 13: 334–342. 

51.  Larson ER, Shear PK, Krikorian R, et al. Working memory and inhibitory control among 

manic and euthymic patients with bipolar disorder. J Int Neuropsychol Soc 2005; 11: 163–

172. 

52.  Baddeley A, Banse R, Huang Y-M, et al. Working memory and emotion: Detecting the 

hedonic detector. Journal of Cognitive Psychology 2012; 24: 6–16. 

53.  Ha TH, Kim JS, Chang JS, et al. Verbal and Visual Memory Impairments in Bipolar I and 

II Disorder. Psychiatry Investig 2012; 9: 339–346. 

54.  Marshall DF, Walker SJ, Ryan KA, et al. Greater executive and visual memory dysfunction 

in comorbid bipolar disorder and substance use disorder. Psychiatry Res 2012; 200: 252–

257. 

55.  Dupont RM, Jernigan TL, Butters N, et al. Subcortical abnormalities detected in bipolar 

affective disorder using magnetic resonance imaging. Clinical and neuropsychological 

significance. Arch Gen Psychiatry 1990; 47: 55–59. 

56.  Glahn DC, Bearden CE, Barguil M, et al. The Neurocognitive Signature of Psychotic 

Bipolar Disorder. Biological Psychiatry 2007; 62: 910–916. 

57.  Glahn DC, Almasy L, Barguil M, et al. Neurocognitive Endophenotypes for Bipolar 

Disorder Identified in Multiplex Multigenerational Families. Arch Gen Psychiatry 2010; 

67: 168. 

58.  Friston K. Learning and inference in the brain. Neural Netw 2003; 16: 1325–1352. 

59.  Friston KJ, Daunizeau J, Kiebel SJ. Reinforcement Learning or Active Inference? PLoS 

ONE 2009; 4: e6421. 

 

All rights reserved. No reuse allowed without permission. 
preprint (which was not certified by peer review) is the author/funder, who has granted medRxiv a license to display the preprint in perpetuity. 

The copyright holder for thisthis version posted September 27, 2024. ; https://doi.org/10.1101/2024.09.26.24314411doi: medRxiv preprint 

https://doi.org/10.1101/2024.09.26.24314411

