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Sustained Attention and Executive Functioning
among Remitted Adolescents with Bipolar Disorder

Masood Magbool, Vinod Kumar Sinha', Vikas?

BSTRACT

Context: Neuro-cognitive functions have not been extensively studied among young bipolar disorder patients. Researchers
have found cognitive deficits in bipolar disorder and many have found such deficits even in euthymic states of the
disorder but results are still inconclusive. Aim: To study sustained attention and executive functioning in remitted
adolescents with bipolar disorder. Settings and Design: Present study was a hospital-based cross-sectional study.
Materials and Methods: Twenty adolescents, aged 14-17 years with bipolar disorder, were selected for the study. Subjects
were euthymic for at least 2 months. The performance of patients was matched with normal controls. Sustained attention
was primarily measured by Letter Cancellation Test (LCT) and Wisconsin Card Sorting Test (WCST), Trail Making Test
(TMT) and Stroop Colour Word Test were used to assess executive functions. Two groups differed significantly on level
of education and thus multivariate linear model was used and education was put as a covariate. Results: Results revealed
that patients preformed less well than control. Significant poor performance was reported on LCT (omission scores),
TMT, Stroop and WCST. Conclusion: The study confirmed previous findings stating that cognitive deficits like sustained

attention and executive functions continue to be present in adolescent bipolar patients even in euthymic states.
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INTRODUCTION

Neuropsychological deficits have been reported even in
euthymic states in adolescent bipolar disorder.'*! But
still have not been studied in depth.®) Many studies
report no impairment in sustained attention among
stable adolescent bipolar patients.[**] But majority of
studies report that poor performances on attention,
verbal memory and verbal fluency during their manic
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and euthymic states.[®%! Specifically, deficits in verbal
memory have been found to be relatively clearly.”!
Similarly, deficits in inhibition, working memory, set
shifting, visuo-spatial memory and problem-solving are
not found consistently in studies further leaving results
inconclusive.®) Thus, need was felt to study same from
this part of the world.

MATERIALS AND METHODS

Sample

The present study was done on 20 adolescents (age
range 14-17 years) who were diagnosed with bipolar
disorder and were currently in remission for at least 2
months, as per the 10™ revision of the International
Statistical Classification of Diseases and Related Health
Problems (ICD-10) DCR criteria and as assessed by
Young Mania Rating Scale (YMRS) score less than
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6 and Hamilton Depression Rating Scale (HDRS)
score less than 7. Sample consisted of total six female
subjects. Sample was collected from outpatient
department (OPD) of Child and Adolescent Psychiatric
Unit. Co-morbid mental retardation, epilepsy, substance
abuse and serious medical illnesses were screened out.
Patients who had received electroconvulsive therapy
(ECT) in past 6 months were also screened out. The
performances of patients were matched on age and
sex with 20 normal control subjects. Normal control
subjects were selected on the basis of General Health
Questionnaire (GHQ-12) score less than 3 and who did
not had any past history of any psychiatric or serious
medical illness. Also, positive family history of any
psychiatric illness was screened out. Whole sample was
collected by purposive sampling method.

Tools

Young Mania Rating Scale (YMRS)!"®

This scale has 11 items and scores may range from O to
60 and gives us information regarding the severity of
manic symptoms. Score of less than 6 is considered as
euthymic.

Hamilton Depression Rating Scale (HDRS)!""!

This scale provides us information about depressive
features present if any. This scale has total of 17 items
and total score can range from O to 50. Score of less
than 7 was considered as euthymic.

General Health Questionaire-12 (GHQ-12)12!

This scale has 12 items and is sensitive to presence of
psychiatric disorders. Score of less than 3 is considered
free from psychological disturbances.

Wisconsin Card Sorting Test (WCST)"3

This test is best known for assessing executive
functioning, requiring the ability to develop and
maintain an appropriate problem-solving strategy across
different changing stimulus conditions. It has two decks
of 64 cards each and additional 4 stimulus cards.

Stroop Colour Word Test!'

This test was used to assess interference effect. This
test is known to measure cognitive inhibitory control.
It has three forms where subject is required to read out
names of colours as fast and as many as possible and
form three requires to name colours with which names
are written.

Trial Making Test (TMT)!'9!

TMT both A & B forms were used to assess mental
flexibility and executive functions. Form A has numbers
and subject has to draw line connecting numbers in
sequence as fast as possible. Form B has both letters
and numbers and subject has to start with number and

Indian Journal of Psychological Medicine | Jul - Sep 2015 | Vol 37 | Issue 3

then letter and then again another number following
the sequence.

Letter Cancellation Test (LCT)

This was primarily used to assess sustained attention.
This consists of letters printed in capitals randomly
though out the page and subject has to cancel the given
six letters without cancelling other letters or leaving any
of the target letters.

Procedure

Sample of 20 adolescents were selected by purposive
sampling method and who were diagnosed with
Bipolar Disorder satisfying all inclusion and exclusion
criteria, also who scored less than 7 on HDRS and less
than 6 on YMRS and who were euthymic for at least
2 months. Further 20 controls were selected satisfying
all inclusion and exclusion criteria and who score less
than 3 on GHQ-12. Controls were matched on age and
sex. Both the groups were tested on WCST, TMT, LCT
and Stroop Colour Word Test.

Statistical analysis

Statistical analysis was done by using Statistical
Package of Social Sciences (SPSS) 16.0 version for
windows. Chi Square and t-test were used. The years
of education were not matching between patients and
normal controls and significant difference was found
between the two groups on years of education by using
t-Test. Thus, multivariate linear model was used and
education was put as a covariate keeping in mind that
level of education has effect on cognitive functions and
was controlled statistically.

RESULTS

The two groups, patient group and normal control
were matched on age and sex. Mean age was
15.85 £ 1.04 and 14 were male and 6 were female
in each group. Mean years of education of patients
was 9.60 + 1.14 years and that of control group
was 10.55 + 1.23 years. t-test showed that the two
groups were not matching on the basis of level of
education (P = 0.02). Total of eight patients (40%)
had positive family history of mental illness. Mean
age of onset of illness was 13.85 £ 2.16 with total
number of episodes as 2.30 £ 0.47. With respect to
history of episodes, 9 (45%) had mania, 9 (45%) had
depression and 2 (10%) had mixed episode as their
first episode of illness. 14 (70%) patients had mania,
4 (20%) had mixed affective episode and 2 (10%)
had depression as their second mood episode. Six
(30%) had total of three episodes and among them
5 had mania and only one had depression as their
third episode and out of twenty patients maximum
number, i. e., 13 (65%) were on Lithium with varying
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doses and similarly 16 (80%) were also on different
anti-psychotics [Table 1].

Results revealed significant difference between two
groups on LCT omission score and trend towards
significance on LCT total time taken to complete the
test and no difference was found on LCT commission
score. Significant differences on TMT both A & B and
on Stroop test (in all domains, i. e., Word score, Colour
score and Colour Word score) were also found. On
WCST, significant differences were found on WCST
trial administered, total errors, perseverative responses,
perseverative error, conceptual level, categories
complete and learning to learn. While no difference
was found on WCST total correct, non-perseverative
error, trials for first category and failure to maintain set.

DISCUSSION

This study provided extra evidence that neuro-cognitive
deficits persist in adolescent bipolar disorder patients
in euthymic states. Performances on different measures
of sustained attention and executive functions that
this study aimed at were found significantly different
between euthymic adolescents and normal controls with
normal controls performing better. The two groups were
found to be significantly different with respect to level
of education. Matching levels of education is always a
difficult problem to be taken care of as bipolar disorder
causes many adolescents to stop schooling at least for

time being and thus patient group lacks behind in
terms of years of education.!'®! And since education can
have direct influence upon cognitive performances it is
necessary to control it. Education was put as covariate
and thus controlled statistically.

We found impaired performance on sustained
attention tasks. LCT was used to assess sustained
attention. Most studies have used many different
versions of Continuous Performance Test (CPT).['7]
but keeping in mind the feasibility and the exposure of
patients to computers LCT was used as an assessment
of sustained attention. We found significant
difference on LCT omission scores and trend towards
significance was found in total time taken to complete
the test and no significant difference was found
in LCT commission scores. Total time taken has
been found to measure processing speed, omission
score measures inattention and commission score
measures impulsivity.l'¥) Since no difference was
found on LCT total time taken but that could be
simply because patients omitted many letters and
finished the test quickly. Similar findings have been
confirmed on adolescent population in other studies
with respect to omission scores!®!'” and in remitted
population.?”) However, many other studies found
no difference in sustained attention.*>! In TMT A
& B, total time taken to complete the test was used
for calculations and performances of patients were
found to be significantly less than normal controls

Table 1: Comparison of performances on different cognitive tests between remitted bipolar adolescents and normal control

Variables Remitted bipolar Controls f value df P
disorder adolescents (n=20)
(n=20) Mean + SD
Mean + SD
LCT time (in min) 9.53+3.73 7.18+1.97 3.34 2 0.06
LCT omission 46.35+30.09 27.85+18.38 3.39 2 0.045%*
LCT commission 2.3543.25 1.05+1.96 1.30 2 0.29
TMTA 56.55+21.96 34.40+15.41 8.72 2 0.001**
TMT B 124.90+67.46 78.20+19.99 435 2 0.02*
Stroop Word Score 75.25+16.71 86.95+13.37 5.45 2 0.008**
Stroop Colour Score 45.10+8.53 57.70+13.12 9.04 2 0.001**
Stroop Colour Word Score 24.60+6.39 32.65+6.25 12.07 2 0.00%**
WCST trials administered 125.95+6.81 113.00£17.90 4.79 2 0.014%*
WCST total correct 70.70+15.30 79.25+9.70 2.44 2 0.101
WCST total errors 55.25+18.11 33.75+14.87 8.20 2 0.001%**
WCST perseverative resp. 44.10+24.70 20.9549.21 7.53 2 0.002%*
WCST perseverative error 36.15+18.25 18.90+8.19 7.25 2 0.002**
WCST non-perseverative error 19.10£9.32 14.85+7.94 1.21 2 0.31
WCST conceptual level 54.50+19.58 70.30+12.95 4.49 2 0.018**
WCST categories complete 3.40+1.60 4.90+1.21 6.12 2 0.005%*
WCST trials for first category 24.85433.3 17.00+8.18 1.02 2 0.312
WCST failure to maintain set 1.65+1.39 1.65+1.42 0.00 2 1.00
WCST learning to learn —12.81£13.95 -3.94+7.25 3.81 2 0.031%*

*Significant at 0.05 level of significance; **Significant at 0.01 level of significance; LCT = Letter cancellation test; TMT = Trail making test;

WCST = Wisconsin card sorting test
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