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Neuropsychological Functioning in Euthymic Phase
of Bipolar Affective Disorder

Priyanka Bhatia, Ajeet Sidana, Subhash Das, Manoj Kumar Bajaj

BSTRACT

Background: A substantial proportion of euthymic bipolar disorder patients have neuropsychological impairment which
can have a significant impact on the overall functional recovery. Materials and Methods: A total of 60 bipolar disorder
patients, currently in euthymic phase for the last 3 months with minimum duration of illness 2 years and current Young
Mania Rating Scale <7 and Hamilton Depression Rating Scale <6, currently on medications were administrated various
neuropsychological tests. Results: Approximately half of the patients have neuropsychological impairments in the areas
of mental speed, sustained attention, verbal fluency, working memory, set shifting, verbal and visual memory, and
visual-constructional ability. Conclusion: Findings of the current study provides evidence of neuropsychological impairment
in euthymic bipolar disorder patients, and type of medications also has an impact on neuropsychological functions.
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INTRODUCTION

Bipolar affective disorder (BPAD) is a chronic mood
disorder characterized by repeated (i.e., at least
two) episodes in which mood and activity levels are
significantly disturbed.!'! Euthymic phase in BPAD is
defined as normal range of mood, implying the absence
of depressed or elevated mood. Symptoms in euthymic
phase are not entirely absent but are subdued enough,
so that mood and normal activity are not affected
to a great extent.”! Treatment of BPAD includes the
conventional mood stabilizers (e.g., lithium, valproate,
lamotrigine, and carbamazepine) and some of the
atypical antipsychotics. Originally, it was thought
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that while in a euthymic mood state, a patient
with BPAD had no impairment and experienced a
return to normal functioning.’®¥¥ This may not hold
true as patients with BPAD in a euthymic state
experience difficulties in various domains of social and
occupational functioning.'¥! Neurocognitive deficits
are impairments in cognitive ability that is closely
linked to the functioning of specific brain areas, neural
pathways, or cortical networks. Research in this area
has found that neurocognitive deficits are characteristic
of many psychiatric disorders and that they are
present in addition to the more typical symptoms of a
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disorder.>®! Some of the deficits seem to be affected by
the mood state the patient is experiencing, while others
continue through periods where the patient is generally
asymptomatic or euthymic.">”! During euthymic mood
states, patients with BPAD continue to show deficits
in executive functioning, verbal and visual memory,
and sustained attention.l®®l These deficits, which are
present during asymptomatic states, may be trait-like
characteristics of the disorder.

In fact, 40%-60% of euthymic patients present with
neurocognitive disturbances!”’ and which may affect the
everyday activities, patients’ ability to work and causes
delay in reemployment. Therefore, neurocognition
clearly has an important role in functional outcomes
of BPAD patients.

In addition, lithium that constitutes the gold standard
in long-term prophylactic treatment is involved in the
determination of the cognitive dysfunction in BPAD
patients, even if changes were relatively modest,
reversible, and occur only in some areas of cognitive
performance. Lithium can cause working memory
deficits that may correlate with executive dysfunction
in the frontal structures.'” Valproate is associated with
mild memory and attention impairments, reductions in
verbal memory, and increased decision time.!')

Hence, there is need to address this issue as most of the
studies have focused on neuropsychological deficits in
subjects during an episode, and very few studies have
examined neuropsychological deficits in euthymic
patients. Very limited numbers of studies are available
to comment on neuropsychological functions in Indian
patients, with BPAD during euthymic phase.

MATERIALS AND METHODS

Study design

The current study was an exploratory, single
group, cross-sectional, and exploring the nature of
neuropsychological functioning in euthymic phase of
BPAD patients and further exploring the predictors of
neuropsychological functioning in euthymic phase of
BPAD. Patients in euthymic phase of BPAD for at least
3 months with minimum 2 years of illness duration
in age group of 18-55 years of any gender, Hamilton
Depression Rating Scale (HAM-D)!"'l <6 and Young
Mania Rating Scale (YMRS)!"?! <7 and those who
gave informed consent were inducted. Patients with
cerebrovascular disease, neurodegenerative disorders,
head injury with concussion, epilepsy, idiopathic
Parkinsonism, systemic illness, any other organic
disease, intellectual disability, received electroconvulsive
therapy during the past 3 months, or change or addition
of new psychotropics in the past 3 months, had a

history of substance dependence except nicotine and
caffeine were not included in the study.

Procedure

A total of 86 patients of BPAD were screened, and out
of which, 60 patients met the study criteria and were
enrolled in the study. The patients’ samples vary with
respect to the duration of illness, number of episodes,
and types of medications. At the time of selection and
assessment for study, all patients were on medication,
and maximum numbers of patients were on lithium.
Sociodemographic profile and history regarding clinical
factors were recorded on a semi-structured pro forma
used in the Department of Psychiatry, Government
Medical College and Hospital, India. HAM-D,!'!)
YMRS,!"?! and standardized neuropsychological tests
from the National Institute of Mental Health and
Neuro-Sciences (NIMHANS) Neuropsychological
Battery-2004!"* were applied. Average functions defined
as scores obtained are equal to and above 25 percentile
as per age, gender, education norms of NIMHANS
Neuropsychological Battery 2004."*! Below average
functions defined as scores obtained are within 15-25
percentile as per age, gender, and education norms of
NIMHANS Neuropsychological Battery 2004."3! Deficit
functions defined as scores obtained are <15 percentile
as per age, gender, and education norms of NIMHANS
Neuropsychological Battery 2004.!'%)

Statistical analysis

Descriptive and inferential statistical methods were
used with the help of Statistical Package for Social
Sciences (SPSS) version 22.0 (IBM Corp, Armonk, NY).
Mean and standard deviation were used for demographic
variables, frequency, and percent to explore the nature
of neuropsychological functioning and Pearson’s
correlation was used to study the relationship of clinical
factors with neuropsychological functioning. The trial
was registered with Clinical Trial Registry-India and
CTRI Reg. No. is CTRI/2017/03/008268.

The confidentiality of the information obtained was
maintained, and the principles enunciated in the
declaration of Helsinki were complied with. ICMR’s
ethical guidelines for biomedical research on human
subjects were adhered to.

The study was approved by the local Institutional Ethics
Committee.

RESULTS

Sociodemographic and clinical parameters showed
that mean age of all 60 patients is 38.75 years. Mean
education in years is 11.62. Out of total sample, majority
of the patients were male (70%), married (75%),
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and employed (58.3%). Mean duration of illness was
10.77 years with minimum 2 and maximum 29 years.
Mean no. of episodes was 4.10 with minimum 2 and
maximum 10. Mean number of hospitalizations was 4.10
with minimum O and maximum 5. Mean no. of suicide
attempts was 0.40 with minimum O and maximum 2.
Mean HAM-D scores in study subjects are 0.45 with
minimum 0 and maximum 4. Mean YMRS scores in study
participants are 0.68 with minimum 0 and maximum 3.

All 60 patients were on medication, maximum number
of patients was on lithium, 51.7%, followed by 30%
who were on combination of lithium, valproate, and
atypical antipsychotics, 11% were on lithium and
atypical antipsychotic as shown in Table 1.

Out of 60 subjects, 28 (46.7%) have a positive history
of psychotic symptoms, and 15 (25%) have a positive
family history of affective disorder. A total of 21 (35%)
have residual depressive symptoms, and 26 (43.3%)
have residual manic symptoms.

Table 2 shows that illness duration has a significant
correlation with psychomotor performance, sustained
attention, and set shifting. Number of episodes has
significant correlation with psychomotor performance
and sustained attention. Residual depressive symptoms
have significant correlation with psychomotor
performance. Residual manic symptoms have significant
correlation with sustained attention, verbal learning and
memory, visuospatial and construction ability, and
visual learning and memory.

This study showed deficits in neuropsychological
functioning in euthymic phase of BPAD in psychomotor
performance, attention, executive function, verbal
learning and memory, visuospatial and construction
ability, and visual learning and memory. In addition, it
showed the correlation of clinical factors (illness duration,
number of episodes, and residual depressive and manic
symptoms) with neuropsychological functioning.

DISCUSSION

In the present study, mental speed, sustained attention,
verbal fluency, working memory, set shifting, verbal
and visual memory, and visual-constructional ability
were assessed and found to be affected in almost half
of the patients as shown in Table 3 and Figure 1 and
which is similar to other study! and suggests that this
illness has a significant impact in the development of
neuropsychological dysfunctions. On the other hand,
response inhibition ability was less affected in these
patients.

These impairments may have multifactorial causes;
therefore, clinical factors such as illness duration,
medication use, type and doses of medication,

Table 1: Clinical factor distribution in study group

Clinical Variables N=60
Mean+ SD

Illness duration (years) 10.77+6.75
Number of episodes 4.10+1.89
Number of hospitalizations 1.18+1.23
Number of suicide attempts 0.40+0.62

Clinical symptoms, history and treatment factors (»=60),  Frequency (%)
History of psychotic symptoms present 28 (46.7)
Family history of affective disorder present 15 (25.0)
Residual depressive symptoms present (HAM-D) 21 (35.0)
Residual manic symptoms present (YMRS) 26 (43.3)

Type of drugs in treatment
Lithium 31(51.7)
Lithium and atypical antipsychotics 11 (18.3)
Combination (lithium, valproate, and atypical 18 (30)

antipsychotics)

HAM-D — Hamilton Depression Rating Scale; YMRS — Young Mania
Rating Scale

Table 2: Relationship between clinical factors and
coghnitive functions

Clinical factors Cognitive functions Pearson’s correlation

coefficient
Illness duration Digit symbol substitution 0.326%*
test (time taken)
Digit vigilance test (time 0.283*
taken)
Verbal N back test (2 back -0.301*
hits)
Verbal N back test (2 back 0.323*
eITors)
WCST (number of trials) 0.336%*
WCST (perseverative 0.353%*
responses)
WCST (categories —0.261*
completed)
Number of episodes  Digit symbol substitution 0.317*
test (time taken)
Digit vigilance test (time 0.288%*
taken)
Residual depressive  Digit symbol substitution 0.274%*
symptoms test (time taken)
Residual manic Digit vigilance test (errors) 0.316*
symptoms AVLT-immediate recall —0.385%*
AVLT-delayed recall —0.342%%*
AVLT-LTPR -0.313*
Rey’s complex figure -0.303*
test (copying)
Rey’s complex figure —0.433*
test (immediate recall)
Rey’s complex figure —0.478%*

test (delayed recall)

**Correlation is significant at the 0.01 level, *Correlation is significant
at the 0.05 level. WCST — Wisconsin Card Sorting Test; LTPR — Long
Term Percent Retention; AVLT — Auditory Verbal Learning Test
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M Average
M Below average

¥ Deficit

Figure 1: Overall neuropsychological functioning of euthymic patients
in bipolar affective disorder

number of episodes, etc., may also contribute to the
neuropsychological dysfunctions.

It is evident that illness duration was significantly
associated with the mental speed, and set-shifting
ability in these individuals whereas the number of
episodes was significantly associated with mental speed
and attention ability of these individuals.

Further, residual depressive symptoms were significantly
associated with mental speed only whereas residual
manic symptoms were significantly correlated with
sustained attention, verbal learning and memory, and
visual memory and visual-constructional ability in these
patients in this study. These findings replicate those

Table 3: Neuropsychological functioning in euthymic bipolar affective disorder patients

Domain Test applied

Percentage of patients

Average functions

Below average functions Deficit functions

Psychomotor speed Digit substitution test
Attention
Sustained Digit vigilance test
Time taken
Errors
Selective Trail making A
Time taken
Trail making B
Time taken
Executive functions
COWA
Average number of words
ANM
Total number of words
Verbal N back 1 hits
Verbal N back 1 errors
Verbal N back 2 hits
Verbal N back 2 errors
Visual N back 1 hits
Visual N back 1 errors
Visual N back 2 hits
Visual N back 2 errors

Number of trials

Verbal fluency
Category fluency

Working memory

Set shifting (WCST)
Correct responses
Perseverative responses

Response inhibition CLR

Failure to maintain set

Stroop effect

Trial 5

Total scores

Verbal learning and memory (AVLT)

Immediate recall

Delayed recall
LTPR
Visuospatial and construction ability Complex figure test
Copying
Visual learning and memory Complex figure test

Immediate recall
Delayed recall

483 11.7 40
58.3 16.7 25
36.7 31.7 31.7
1.7 533 45
8.3 60 31.7
483 333 18.3
61.7 26.7 11.7
56.7 133 30
61.7 26.7 11.7
63.3 25 11.7
90 5 5
16.7 38.3 45
0 88.3 11.7
30 35 35
56.7 26.7 16.7
0 98.3 1.7
66.7 20 13.3
0 95 5
75 8.3 16.7
75 10 15
88.3 33 8.3
60 133 26.7
433 21.7 35
40 30 30
51.7 233 25
68.3 13.3 18.3
333 11.7 55
56.7 20 233
333 283 383

COWA — Controlled Oral Word Association Test; ANM — Animal Naming Test; WCST — Wisconsin Card Sorting Test; CLR — Conceptual Level Response;
LTPR — Long-Term Percent Retention; AVLT — Auditory Verbal Learning Test
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of some previous studies.!'*!> However, these findings
do not match with other previous studies.t'*!6-20]
Difference in the present study as compared to the
previous studies regarding these findings can be
attributed to difference in the duration of illness,
difference in euthymic phase duration, difference in
cutoff for HAM-D and YMRS, difference in sample
size, inclusion of comparison group in previous
studies, and difference in age, gender, and occupation
of subjects.

Further studying the impact of drugs on
neuropsychological functioning; sample was divided
into three groups, i.e., lithium alone, lithium plus
atypical antipsychotic (Li + AAPD) and combination
group consisting of lithium plus valproate plus atypical
antipsychotic drug. Results are presented in Table 4, in
which it was found that response inhibition dysfunctions
were significantly higher in the lithium + atypical
antipsychotic group in comparison to lithium alone
and combination of valproate, lithium, and atypical
antipsychotic group, suggestive of significant impact
of the specific drugs on specifically on the response
inhibition ability in these patients. These findings are
consistent with the findings of a study done in 2016.*")

Further, visual-constructional ability is more affected in
the combination group followed by lithium alone group
and less affected in the Li + AAPD group, indicative
of visual-motor coordination problems are much more
in different combination of drugs. These findings are
inconsistent with the previous study in which worsening

of early visual processing was found to be associated
with lithium.[??!

Visual memory was significantly more affected in the
lithium alone group followed by combination group
and was lesser in the Li + AAPD. This suggests that
visual memory is highly sensitive to be affected by
the lithium. These findings are inconsistent with the
previous studies.[?!:?2]

Further to discuss that these dysfunctions were affected
by illness-related factors also, as illness duration and
YMRS scores were higher in the Li + AAPD group
compare to the other groups. Hence, it indicates that
those patients who had longer duration of illness and
had more manic episodes and are on Li + AAPD
have increased chances to develop response inhibition
neuropsychological dysfunctions compare to others.
Whereas visual construction dysfunction is more
related with combinations of drugs and visual memory
is related to lithium alone in this study.

CONCLUSION

The findings of the current study showed that the around
half of euthymic bipolar disorder patients have some kind
of neuropsychological impairments. Duration of illness,
number of episodes, residual manic and depressive
symptoms, and combination of medicines have a
significant impact on neuropsychological functions.
Hence, one should also focus on neuropsychological
functioning while planning the pharmacological

Table 4: Role of medication in the cognitive functioning of patients with bipolar affective disorder in euthymic phase

Cognitive functions and Treatment conditions n Mean rank Kruskal-Wallis Significance
clinical factors test y*
Duration of illness Lithium alone 31 29.68 7.308 0.026
Lithium + atypical antipsychotic 11 42.45
Combination (valproate + lithium, atypical antipsychotic) 18 24.61
Total 60
YMRS Lithium alone 31 24.55 13.367 0.001
Lithium + atypical antipsychotic 11 44.36
Combination (valproate + lithium, atypical antipsychotic) 18 32.28
Total 60
Response inhibition Lithium alone 31 25.44 13.400 0.001
Lithium + atypical antipsychotic 11 47.64
Combination (valporate+ lithium atypical antipsychotic) 18 28.75
Total 60
Visuospatial construction Lithium alone 31 30.65 9.461 0.009
Lithium + atypical antipsychotic 11 17.64
Combination (valproate + lithium atypical antipsychotic) 18 38.11
Total 60
Visual memory delayed recall Lithium alone 31 34.11 6.390 0.041
Lithium + atypical antipsychotic 11 18.73
Combination (valproate + lithium atypical antipsychotic) 18 31.47
Total 60

YMRS - Young Mania Rating Scale
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interventions for complete functional recovery in
bipolar patients. The association of clinical factors
with cognitive deficits showed in this study can help
in predicting and segregating high-risk population for
poor functional recovery and starts early initiation of
cognitive remediation.

Since, this is a cross-sectional assessment and which
was done on a single group only. In the future,
longitudinal study with multiple assessments can be
planned to study the effect of course of illness and to
refine assessments further, and it can be coupled with
neuroimaging to associate target area in the brain with
deficits.
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