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EXECUTIVE FUNCTIONS IN PATIENTS WITH SINGLE AND

MULTIPLE EPISODES OF MANIA ON CTMT
SUNIT KUMAR YADAV ', K. 5. SENGAR %, AMOOL R_ SINGH *

" ABSTRACT: h

Backgrownd: Newropsychological studies on Bipolar Divorders (BD) documented dysfuretion in executive
Juncrloning and it has been reporied that yome dysfunciion persists even after manic symplons disappear:
Phere i sufficient literature suggesting execuiive dysfumction In miitiple epizodes manic parienis bl there
is dack af srudies relaed to single episode manic porienis. The preseni study was conceptualized to assess
the newropsychological deficits in the cases with Bipolar Affective Disorder (mania with the histary of
single and multiple episodes). Methods: Sample of the study consists of 60 subjects; thirty inpatients were
with the histovy of mudtiple episodes of manic ifnesy and 30 inpaiients with single episode of manic Winess.
Each group received Comprahensive Trail Moking Test fCTMT) and Executive Functioning Scale of Cognitive
Sympioms Cheoklise, and the performances of both groups were compared on trail making Test and Executive
Junctioning Scole. Reswlts: At baseline, multiple episodes manic patients shown greater deficlis refurive 1o
single eplsode manic patienis on executive finciioning measwres. Deficits were in termy of psychiomoror
spead, visual search and seguencing, attention and impairment in sef shifiing. Though, the executive
Sunctioning deficics were found in single episode monic patients oo in some exieni. Conclission: The vesilis
af the present study demonstrate thar exceutive dvsfinction vemained in bipalar disorder cazex even in
remitied stale but the degree of impairment differ in multiple episodes manic group and single episode
manic group,. The cognitive deficits are havivg detvimental effect on day to day funciioning, such ax dully

routine waork, faking care of personal hygiene and making decision in day 1o day lfe.

Key words: Bipolar Disvrder; Multiple episodes manic; Single eplsede manic; Executive funciions.
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The term Evecutive fimctioning, has encompiassad
number of meanings. Definitions have included those
contrals and regulatory processes that (i) Integrate
information percerved in the external world and transform
perception into higher order symbals, (ii) Compare
incoming information with what knowledge stored in
memory and (i) Combine the incoming perceptions with
mformation about the person's internal physiolozical state
and biolegical drives, According to this erminology,
exccutive functioning is arguably the most complex aspect
of one’s cognitive capacities, due to variety of functions
required to select, plan, organize and implement o
behavioural response appropriate to a constantly changing
world. Bipolar disorder (B is a recurrent, cyclical disorder
that is characterized by altemating episodes of depression
and mania, interspersed with periods of apparent recovery,
or eutymia (Goodwin, F. K., Jantison K. R., 1990).
However, there is accumulating evidence that recovery in
BD is incomplete (Ferrier, [ N, Thompsen 1. M., 2006),
Patients with Bipolar disorder show persistent cognitive

impairment during remission {Bearden C. E. et al, 2001;
Clark L., Iversen 5. D, Goodwin G M., 2002 Thompson
1. M., Gallagher P, 2005, Deficits have been ohserved on
several tests of exccutive or frontal lobe function (Fubieta
L K_etal, 2000; Thompson J. M,, Gray J. M., el al., 2003}

The CTMT is developéd by Reynolds in 2002
(Reynalds C. R, 2002} The CTMT assess problems with
psychamotor speed, visual search and sequencing, and
attention and impairment in set shifting, also appear

dppropriate.

Some important studies have compared the
performance of controls to remitted Bipolar Disorder
patients on Trail Making Test (TMT)LThe results are
consistent with that Bipolar Disorder patients’ perfonmance
was worse in all studies; this difference did not always
reach statistical significance (Jones B.P et al, | 994; Tham
A, Engelbrektzon K et al, 1995, Hawking KA etal, 1997 ).
llness severity may be an important contributor 1o ompaired
TMT performance. Several studies have compared the
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TMT performance of Bipolar Disorder patients o that of
Unipoiar disorder patients and schizophrenics, Remitted
Bipoler Disorder patients performed worse than Linipofar
Disorder{Peradiso 5. 1997 Ferrier .M. et al, 1999;
Mujtobei R, etal , 2000). Insome studies the perfonmance
ol unipolar disorder was better than bipolar disorder cases
(Jones, B.P, Dvatal, 1994, While tvd other studies foomd
nd differences between the two patient groups (Goldberg
TE.ef al, 1993; Mojiahai R.et al, 2000}, Chronic Bipolar
Disorder and schizophrenic patients were compared twice,
once when both groups were in acute refapse and then
again after 4 weeks of trestment. BD patients performed
betier than schizophrenics during the acute phase. Despite
significant symptomatic improvement, the performance of
BD patients on the TMT was similar in the acute and
recovery phases. So their advantage over schizophrenics
disappeared after 4 weeks of treatment (McGrath 1.,
Scheidt, 5., Welham J. aud Clair, A 1997,

Marterial and Method
Sample:

The sample consists of 60 patients with Bipolar Affective
Disowder (30 manic patients with the history of single
episode and 30 manio patients with the history of multiple
episodes) in the age range of 20-40 years. All participants
were makeand right handed. All the subjects were educated
up o marrie level. All were married, Hindus by religion
and emploved and most of them belonps to rural areas of
Jharkhand und Bihar. Subjects with any other co-morbid
nenrological / pavchological disorder or with major physical
ilkness were excluded. All subjects participating in the study
were co-opertive, Informed consent was taken for the
sbudy,

The fallowing tools were used in the present study:

Socio-demographic and Clinical Data Sheet: 1t is semi
structured Froforma developed for the purpose of present
study, It comaing information aboul sogio-demogrephic
variables like age. sex, religion, education, maritnl status,
domicile and occupation and ¢linical details like dingnosis,
age of onset, total duration of illness, history of aleohol or
substance abuse, family history of mental 1llness, any history
of significant head injury, seirures, mental retardation and
any other significant physical, organic or psychiatric illness.

Young Mania Rating Scale{YMRS): This scale has been
developed and standardized by Young et al, 1978). It has
been used for the assessment of severity of the manic
symptoms in the patients. This seale included 11 symptoms
constructs. Each item is rated on 3 point rating scale (0-*
4). Score “0" indicates “absence of symptoms™ and *4°
indicates “extremely severe symptoms™.

R

Hand Preference Battery: This is a six ilem scale by
Annett (19°70) in which subjects is asked to show Some
everyday activities. Depending on the hand he uses for all
six items he is assigned to that particulsr preference
Subjects were gsked 1o “show me how yvou™: Write letter
legibly, Throw a ball to hil a target, Hold s tennis racket,
Hammer a nail intowood, Hold a match while strike, Hold
a toothbrush while cleaning wour teeth

Comprehensive Trail Making Test (CTMT): The
CTMT 15 developed by Reynolds. The CTMT comprises
a standardized set of five visual search and sequencing
tasks that are heavily influenced by anention, concentration,
resistence to distraction and cognitive flexibility (or set
ghifting), i addition to more obvicus visual search and
seuencing demundé of the task. The basic tgsk of trail
making. ond thus ol CTMT, i5 to connect a series of stimuli
(oumbers, expressed as numerels or inoword form, and
latters) in a specified order as mpidly as possibhe,

Execotive Functioning Scale of Coznitive Symploms
Checllist:

The original Cognitive Sympioms Checklist wad developed
by O Haraet al {1993) which was translsted imto Hindi to
facilitate local Indian population for the identification and
freatment of problems m five basic copmitive arcas:
atention and concentration, memory, visual processcs,
language and executive functions, Executive funclioning
was divided into following sub divisions-processing speed
reaction time, initistionfollow- through, self comrection,
mental Aexibility, planning, organizition and reasoning 1t
can be gither self-administered or administerad by clinicimns,
with further inquiry of imterpretation performed by
appropriately trained clinicians.

Proced ure:

Patients were selected az per ICD-10 DCR criteriu.
All the subjects whio were included in the present study
were assessed with the help of semi structured clinical
data sheet. Detail aboat history of co-morbidity, substance
abuse, family history of mental illness, history of any
neurological problem, mental retardation, ete, were noted.
Each subject was assessed through clinical history, After
applying Young Mania Rating Scale clinical popalation was
selected. Each subject was assessed with Hand
Preference Battery and only right handed patient were
mcluded in the sample. After initial seroening of the patients,
Comprehensive Trail Making Test was administered and
subsequenthy Exceutive Functioning Scale of Cognitive
Symptoms Checklist was also administered on all patients.
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Resalts and Discussion:

Table 1: Showing Socio-Demographic Profile ol Sample

3

Varia Educationsl Single Eplende | Multiple X
bles Level Mania M + Epiode
SO Bnia M #
S0
e ZO7+583 | 30164548 | 741
Education| Lip to Mairic 24 (B0.0%) BEAT | 1A
Upsa Inermediate | & {20.0%) 0 {30.0%)
Up ) Graguaton ZETH
a1 F3 D5
Bedgicet | Hingy 2 [EHITH) 21 [T 235
Muzim 2 {5 B (2000
Chrishan -
Sama A110.0%) 3|04
Marls Sinda 18 (B0 (3% 3T
S heanies) 12 [40.0%) 19 BT
Domiols | Rurd 16 (53.3%) BEIR | T
L 1445 %) B {2875
Semeurtxan 6 (20.0%]
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St T 23.3%) 1 [ 3%
Oreers 10 [33.3%) 1 (38.7%)
Egirily P by JHEE T 24 (B0 R ¥
bype Jowrd 10 153 7%) B {20.0%)

The data have been analyzed and presented in table
2 and table 3. Table 2 shows the performance of the (Single
Episode Manic) SEM and (Multiple Episode Manic) MEM
groups on the Comprehensive Trail Making Test. The
groups differed significantly in their performance, in term
of time taken on all five trails of the Test. Considering
performances in terms of errors made, the groups differed
sigmficantly m Trail 1, Traal 2, Trail 3, Trail 5 and not
significantly i Trail 4 of the test in terms of error, The
analysis further reveals that the MEM group took greater
time than SEM groups and also committed mdre numper
oferrors om all five trails of the test.

Table It Showing the performances of both groups
o Cnmprehen:ive Trail-Making Test,

Varlsbles Groups Men Sum af Z-Gcom
Hank Ranks
TRAIL 1 SEW 2287 G000 Jda—
 Tima MEM B MO
TRAIL Y EEM Pl THTK 245"
(Emur] MEM P 30
TRAILZ SEM 0 Ti.m E 11 iy
Time MEM 130 | 1eos
TRAILZ SEM A0 TS0 g™
(Eimta) MEN Ak 105000
TRAILS SEM A1iE A5 LY p
[Tirmg) MEM TET 11
TRAILE EEM T AL B2 1.5
(Emar) MEM 360 {00800
TRAILA SEM s TaeKl 229
(Time] MEN 1567 10700
TRAIL4 SEM 2132 165D 1712
(Emor) MEM J36H 103050
TRAILS SEM 21T aEm 4.0
(Timé) MEM w4 HEZD
TRAILS S5EM 2203 56100 h
[Ersa) MEM T 100
®¥p=< 0.01 level of confidence
*p < 0.05 level of confidence
In the aren of time taken in Treail1, Tradl 2, Trail3

and Trail 5 bath the proup differs significantby ot 0.0 level
whereas on Traild, Teail 2 the difference was found at
0.05 level. Similarly, in the area of error on Trail 2 and
Trail 5 the difference was found significant at 0.0 level
and Trail | ard Trail 3 both the groups differ significanthy
at 0.05 level, where as in the arén of error on Trail 4 the
difference was apparently existing os mean value {33.68)
for multiple episode manic group is higher in comparison
t0 mean value (27,32) of single episode manic group but
the difference i not significant. Findings of the study further
suppest that poor performance in Comprehensive Trail
Making Test is indicator of impairment in maintaining;
shifting mental set is significantly higher in multiple epmodes
manic group than single episode manic group, Though,

Eastern J. Psvohiatry Vol. 15, Mo, (-2

i




the performance of any neuropsychological test implies
sum degree of attention engagement bot the Trails making
test have large attenticnal component although we cannot
eliminate the possibility that some medication effect might
have caused greater impairment and probably that would
have anly hindered more the cognitive performance of
multiple episodes manic group as they are on
pharmacotherapy since longer time.

In mest of the previous studies sample the subjecis
meluded who were much older and who had long term
exposure 1 psychotropic medication, Present study has
tried to find out the difference in Neurocognitive functions
during the medication between their repeated epizodes and
the short term exposure to medication having only the first
episode. The cognitive deficits in multiple episodes group
could be the endophenotype of mood disarder (Nebira B
Chakrabarti, 5, Pradhan, B.K. Khera, N, 2006). It has been
shown that neurapsychological deficit in Bipolar Disorders
carrelate with both the number of affective episode and
overall duration of illness. The result of prosent study
evidenced for the indication of greater impairment with
larger time spent in affective episodes, 1t is possible that
the progression of illness and greater correlation betweer
neuropsyhological deficits and severity of illness are often
considerad to be indicator of progressive discase process,

llIness severity could be an important contribution
0 impaired TMT (Trail Making Test) performance, has
been reported by some previous studies, Poor performance
on CTMT by multiple episodes manic group can he
gttributed to psychomotor slowness and deficits in visual
scanning as the comparison of singhe episode manic group.
This could be due to impairment in the ability 1o focus,
sustained afention, and execution of the task (Mirsky A.
F. et-al, 1995). The difference was most evident for the
“time-taken™ critera in all Five Trails, wherein multiple
episcde. patients performed poorly than single episode
patients. The multiple episode patients did not differ from
single episode patients in terms of errors made, on Treail 4.
Patients with multiple episodes were more impaired on
TMT whan compared the groups only on “Time Taken™
and “Errors Made” were not considered,

Table 3 shows the problems that reported by SEM
ahd MEM groups on the Cognitive Sympitoms Checklise:
Executive Functioning Arca. The groups differed
significantly in Processing Speed/Reactian Time, Initiation’
Follow-Through, Self Correction, Mental flexibility,
Planning and Problem Solving. The groups did not differ
significantly in Sequencing, Organization and Reasoning, *
The analysis reveals that the MEM group experiencing

Table J3: Showing the Executive Functions Score on
Cognitive Symptom Checklist on Both Groups.

Variakiles Groups Maan Eairi of Z-Goone
Fank Ranks

Procassing speed | SEM 24z G237 50 g8

'Reacion Time | MEM A0S 1A

riteionFolioy- | SEM 2603 I5100 27

Thugh MEM 34 107800

Saf-Ciomaction SEM 2435 THED 1
NEW B 10950

Manld Flesbilly | SEM ITED B300 130
MEM 1120 £ (0

Planning ZEM M A0 Bl
MEM b LT o

e T ie SEN a LYY Gl
MEM HED §30:00

Pristrlem SEM 234z el e+

Sahing WEM iTsA N5

Crpanizason SEM I3 B2000 1.7
MEM nEr i) [

Fieasoning BEM ¥z s .78

** p< 0] level of confidence
¥ p<0.03 level of confidence

In the: sub area of executive functioning, processing
of speed/reaction time, initiation/follow through, self
correction, planning and in problem solving seh area both
the group dilfer significantly on at 0.01 level, whereas on
mental flexibility sub area the differcnce was found
significant at (103 level. The difference on mean value of
sequencing, organization and reasoning sub aren was
apparently existing as mean valve {31.30), (33.67) and
(34,28} for multiple episodes group was higher in
compirison to mean value (29.70), €27.31)and (26.72)of
single episode group respectively. Though it was not
significant but the findings suggest that multiple episode
patients reporl more impairment than single episode
patients. This indicates that multiple episode patients have
maore problems in Executive Functioning Area, Particular

~aignificance has been attnched to these deficits becayse
they have been linked 1o the intensity of the disease process

problem mare than SEM group. and are persistent despite the psychiatric symptoms
Th m— —
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reduction and have been linked to psychosocial rnd
comnpelitive employment', The result of the present study
chearly indicnles that multiple episode group has executive
deficits in the form of slower information processing than
the single episode group.

Cognitive impairment in bipolar illness may be a
stable characteristic of the illness, although discrepancies
hive emerped with regard to what dvsfunctions remain
during remission pericds (Martinez-Aran. A etal, 2004),
Alhough the traditional view of bipolar affective disorder
i= that the majority of patients have full remission between
epiznides, Recent evidence suggests that residual coomitive
deficits are still present {Kessing L W, 1998; Cavanagh
L. T.etal, 2007; Tham A., 1985), The nature of the cognitive
deficits in bipolar illness in general is shown by impaired
performance in tésts of executive function, atention and
memory (Bearden C. E.et.al, 2006; Quraishi, §. Frangou,
5, 2002; Martinez-Aran 2000}, Findings are consistent with
e Tindings of the Mishia et al, 2000). However, the
aroups differ significantly In Sequencing, Organization and
Reasening. Newropsyehological deficits are passibly traii-
related. The deficits in the long run can canse considerable
impairment in psychosocial and occupational functioning
(Martinez-Aran et al, 2004b & a, Thomnpson ), M.et al,
2005. Copnitive deficits have detrimental effect on day 1o
day tunctioning relsted to cognitive areas which have been
found significantly more in multiple episode patients as
compared 1 single episode patients in present study.

Cuonelusion:

The findings of the study suggest that subject
siftering with mania having multiple episodes shawn more

impainment than single episode manic group in the area of

executive functioning. It has been found that
newrepsychelogical deficit in bipolar disorders positively
correlated with buth the number of affective ¢pisodes and
ovorall duration of illness. In present study manic patients
group with multiple episodes have been found poor in
Attention, Concentration, Abstract Reasoning. Set Shifting,
Mental Flexibility, Abstract Thinking, Processing Speed/
Reaction Time, InitistionFollow-Through, SellfCorrection,
Mental Flexibality, Planning And Problem Solving task. This
cognitive impairment in bipolar illness may be stable
characteristics of the 1llness and in the long run can canse
considerable impairment in psychosocial and occupational
functioning. The cognitive deficits of this nature have
detrimental effect on day 1o day functioning such as daily
roatine work, taking care of personal hygieneand making
decision inday today life, delivering / bearing occupational
and professional responsibilities,
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