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Abstract

Objective: The aim of the present study was to determine whether unipolar and bipolar depressive episodes differ
with respect to reward sensitivity and decision making.

Methods: In the present study, 25 patients diagnosed with bipolar disorder, depressive episode (BD) and 25
patients with Major depressive disorder, recurrent (UD), according to DSM-IV, were investigated. Inclusion criteria were
not initiating treatment for the present period and not using antipsychotics as preventive treatment. lowa Gambling Task
was used in order to eveluate reward sensitivity and decision making process. The severity of depressive period was
evaluated with Hamilton Depression Rating Scale.

Results: Overall score of IGT was found to be lower in BD group, than UD and healthy controls. HDRS scores
are similar between patients with BD and UD. No relation could be shown between HDRS and IGT net scores in two
depressive groups. If we consider and compare IGT scores separately for each of the five steps of the test, according
to posthoc analysis results, at the first step (pre-punishment) no difference was found between BD and UD groups and
healthy controls. At the second step (pre-hunch), in BD group obtained lower scores than UD group and healthy controls
(BD<UD=HC). At the third step (hunch), patients diagnosed with BD, obtained scores similar to patients diagnosed with
UD with both groups obtaining lower scores than healthy individuals (BD=UD<HC). At fourth and fifth steps (conception)
patients with BD obtained lower scores than those with UD and healthy controls (BD<UD=HC and BD<UD=HC).

Conclusion: Impairment in reward sensitivity and risk associated decision making processes is more pronounced

in bipolar patients.

Keywords: Reward sensitivity; Decision making; Bipolar depression;
Unipolar depression

Introduction

Hedonic capacity decreases in depressive episode. Increase in
single reward sensitivity associated with disadvantageous stimulus is a
dysfunctional reward process. Gotlib et al. [1] compared the children of
healthy mothers and mothers with unipolar depression (UD), between
the ages of 10-14 and disclosed that in children carrying risk due to
family history, impairment in the mechanism of respponse to reward
stimulus preexisted the emergence of depressive symptoms.

In a metanalysis investigating bipolar patients in euthymia, bipolar
cases were found to be similar to healthy invividuals in terms of total
number of risky choices and learning [2]. In the study of Adida et
al. [3] comparing manic, depressive, euthymic patients with healthy
controls, the number of cards taken from the risky groups was reported
as follows, M>D>E>HC. In the study of Van der Gucht et al. [4] with a
similar design comparing manic, depressive and euthymic patients with
healthy individuals, a relation was shown between learning disorder
and depressive symptoms and reward sensivity and manic symptoms.
In the same study, it was stated that impairment to the response to
reward stimulus was most marked in depressive period.

In Iowa Gambling Task (IGT), which is proposed as an index for
reward sensitivity, risky choices are increased in bipolar disorder (BD)
[3]. It is also suggested that IGT also reflects Behavioral Activation
System (BAS) activity, which is an indpendent index of reward
sensitivity [5]. It is very suitable for the investigation of BD since it also
evaluates decision making mechanism. Decision making is a executive
function responsible for the regulation of reward and loss perception
and making advantageous choices [6]. Impairment in decision making
process is interpreted as impairment in learning from experience.

Differentiation of unipolar and bipolar is a clinically primary
problem. The presence of objective markers for bipolarity will
yield clinically and functionally beneficial results for all depressive
individuals [7]. Functional abnormalities in control and maintenance
of attention and regulation of affect and reward response will be
different in uniplolar and bipolar groups. Actually, left middle frontal
activity associated with reward sensitivity was reported to be predictor
of conversion to BD I in cyclothymic and BD II diagnosed cases with
4.7 years follow up [8]. In another follow up study, 14-19 year old risk
adolescents were investigated in terms of BAS (behavioral activation
system) sensitivity and those with high and moderate sensitivity were
separated and it was shown that adolsecents with high sensitivity
developed BD earlier and at higher rates [9]. It was reported that in this
high risk group, BAS activity was focused on being popular and famous
and financial success [10].

As far as we know, there is no previous study in the literature
comparing depressive cases diagnosed with UD and BD in terms of
reward sensitivity and decision making processes. Differentiation of
unipolar and bipolar in terms of reward sensitivity and decision making
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processes will be useful to management of current depression especially
anhedonia and functionality. The aim of the present study was to
determine whether unipolar and bipolar depressive episodes differ with
respect to reward sensitivity and decision making.

Method
Sample

In the present study, 25 patients diagnosed with bipolar disorder,
depressive episode and 25 patients with Major depressive disorder,
recurrent, according to DSM-IV, were investigated. They all presented
to our outpatient clinic and gave informed consent to participate in
the study. Patients with comorbid diagnoses were not included in the
study. Inclusion criteria were not to use initiating treatment for the
current depressive epizote and not to use atypic antipsychotics as a
maintanance treatment before the evaluation. In addition, cases using
benzodiazepine were excluded from the study.

Healthy controls were chosen from staff our hospital without
any present or past pscyhiatric complaints and history of psychiatric
presentation and treatment.

Procedure

Necessary approval for the study was obtained from Erenkéy
Mental and Neurological Disease Training and Research Hospital,
Scientific Research Unit and Local Ethics Committee.

Age, gender and duration of education were recorded and
diagnostic interviews were carried out with SCID-I. ITowa Gambling
Task was used in order to evaluate reward sensitivity and decision
making process. The severity of depressive period was evaluated with
Hamiltor Depression Rating Scale.

Tests were administred to outpatients cases on the same day, and
to inpatients within the first three days of being included in the study.
Tests were administered by the same investigator to all cases.

Tools

Structured Clinical Interview for DSM-Axis I Disorders-SCID-I
[11]: Its reliability and validity study in Turkish was carried out by
Ozkiirkgiigil et al. [12].

Iowa Gambling Task (IGT) [13]: In IGT, decision making propcess
is analysed in five separate steps using 100 cards. First step corresponds
to pre-punishment second step pre-hunch, third step hunch, and fourth
and fifth steps to conceptual function [5]. Its reliability and validity
study in turkish was carried out by Giileg et al. [14].

Hamilton Depression Rating Scale (HDRS): Scale is used to
measure the severity of depression [15] and its Turkish reliability and
validity study was carried out by Akdemir et al. [16].

Statistical analysis

Group comparisons were made by variance analysis and in posthoc
analysis Bonferroni correction was used. In correlation analysis,
Pearson correlation test was employed. All tests were two sided and p
value of <0.05 was considered significant.

Results
Sample

Age, gender and education were similar between bipolar and
unipolar patients and healthy controls (Table 1). HDRS scores are
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BD ub HC Analysis
n=25 n=25 n=25 xF, p
Age (mean & SD) 39.2+£92 41.9+11.8 40.4%11.7 0.387, 0.680
Gender (F/M) 18/7 16/9 14/11 | 1.389, 0.499
f‘;“g)at'on (ear), (Mean | g5,41 90:45 90+37 01240884
HDRS (mean + SD) 269+4 | 27.8+34 2708 |63.841<0.001

Note: PostHoc analyis (Bonferroni) for HDRS: UD = BD>HC (p<0.001, p<0.001).

Table 1: Comparison of sociodemographic characteristics and depression scores
between bipolar and unipolar patients and healthy controls.

BD ub HC Analysis
n=25 n=25 n=25 F,p
1. pre-punishment 51.2+6.9 54.1+4.7 542+6.9 1.770, 0.178
2. pre-hunch 431+7.8 484+75 50.0+7.3 | 5.522,0.006
3. hunch 441+8.2 475+8.9 | 553+7.9 | 11.447<0.001
4. early conception 43.2+10.3  509+9.2 | 57.2+11.0 11.549<0.001
5. conception 44.0+8.9 548+73 574+98  16.137<0.001
IGT overall net score = 43.2+8.9 52+79 57.3+8.1 | 18.002<0.001

Note: PostHoc analiz:

1.BD =UD = HC, 2. BD<UD = HC (p = 0.051, p = 0.009), 3. BD = UD<HC (p =
0.005, p<0.001),

4. BD<UD=HC (p=0.030, p< 0.001), 5. BD<UD=HC (p< 0.001, p< 0.001),
Overall net score BD<UD = HC (p< 0.001, p< 0.001).

Table 2: The comparison of IGT overall and step scores between bipolar and
unipolar patients and healthy controls.

similar between patients with BD and UD and higher than healthy
controls (Table 1).

Comparison of IGT scores between bipolar and unipolar
patients and healthy controls

Overall score of IGT was found to be lower in BD group, than UD
and healthy controls (Table 2). The difference between UD cases and
healthy controls did not reach statistical significance (p = 0.079).

If we consider and compare IGT scores separately for each of the
five steps of the test, according to posthoc analysis results, at the first
step (pre-punishment) no difference was found between BD and UD
groups and healthy controls (Table 2). At the second step (pre-hunch),
in BD group obtained lower scores than UD group and healthy controls
(BD<UD=HC). At the third step (hunch), patients diagnosed with
BD, obtained scores similar to patients diagnosed with UD with both
groups obtaining lower scores than healthy individuals (BD=UD<HC).
At fourth and fifth steps (conception) patients with BD obtained lower
scores than those with UD and healthy controls (BD<UD=HC and
BD<UD=HC).

Relation between HDRS and IGT scores

No relation could be shown between HDRS and IGT net scores in
two depressive groups.

Discussion

In the present study, IGT net score was found to be lower in cases
diagnosed with BPD than those diagnosed with UPD and healthy
controls. The difference between UPD cases and healthy controls
did not reach statsitical significance. When IGT score was compared
separately for each of the five steps of IGT; at pre-punishment step no
difference was found between BD, UD and healthy controls. In pre-
hunch step, depressive patients diagnosed with BD obtained lower
scores than UD and healhy controls. At hunch step, depressive patients
diagnosed with BD, obtained similar scores with UD patients and both
groups of patients obtained lower scores than healthy controls. At
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conceptual step (fourth and fifth steps) depressive patients diagnosed
with BD, obtained lower scores than UD patients and healthy controls.
When these findings are evaluated together, it can be stated that
while depressive patients diagnosed with BD had no difference with
unipolar depressive patients at pre-punishment and hunch steps and
they displayed a worse performance than unipolar depressive patients
at pre-hunch, early conceptual and conceptual steps. However, when
the difference between bipolar and unipolar depressive patients in pre-
hunch step was compared with that at conceptual step, it was found to
be less marked.

Depressive episode itself may be defined as dcreased response to
reward stimulus. Increase in single reward sensitivity associated with
non afvanategous stimulus is a dysfunctional reward process. This
can be explained with the loss of phasic activity in dopamin neurons.
The question that should be answered here is whether this is a kind
of insensitivity to reward stimulus or an error of prediction associated
with impaired learning. Actually, when asked to score affectively, cases
diagnosed with depressive disorder scored not only reward but, also
loss lower than healthy controls [17].

Hypomania and mania refers to a reward sensitivity characterized by
impulsive decision making and risk taking. In paradigm characterized
by earlier and lesser reward versus later and higher reward, hypomanic
and manic cases preferred the former option unlike healthy controls
[18]. Were reported Nlamplitude corresponding to this choice to be
higher in cases diagnosed with BD, pointing to the fact that in reward
sensitivity there was bias regarding early stage attention. Ibanez et al.
[19] administred IGT to euthymic bipolar cases and demonstarted
increase in P3 amplitude, among event related potentials corrsponding
to impairment in learning with negative feedback and reward sensitivity
in IGT. Based upon this finding, they evaluated learning with negative
feedback as a relatively late function associated with evaluation and
then reaching a decision. According to the findings of the present study,
cases diagnosed with BD, unlike those diagnosed with UD and healthy
controls, displayed similar behavior to hypomanic and manic cases at
pre-hunch step and and to euthymic bipolar cases at ealy conceptual
and conceptual steps. In other words, in bipolar cases, unlike unipolar
depressive cases and healhy controls, a kind of lack of reward sensitivity
and a prediction error associated with impairment in learning are
concurrent.

In the study of Adida et al. [3], the severity of impairment in IGT
performance in cases with BD was in the following order: manic period,
depressive period, remission period, and healthy controls. However, in
the study of Van der Gucht et al. [4] with a similar design, impairment
in the response was most pronounced in depressive period. It should
be stressed here that education level and severity of depression (HDRS
score) which are found to be predictors of impairment in decision
making in depressive period in both studies [3,4], are similar between
bipolar and unipolar patients in the present study.

It is also suggested that preferences disregarding loss and sensitive
to only reward are independent of the current mood [20]. Compatible
with this hypothesis, in the present study, both in bipolar and unipolar
patients and healthy controls, no relation could be shown between
HDRS scores and IGT performance scores. In other words, reward
sensitivity and risk associated decision making is independent of the
severity of depression. At this point, it may be suggested that, specific
to depressive episode, learning based on negative feedback is impaired
at a higher degree than reward sensitivity. In association with this
assumption, it is stated, in a metaanalyis including 392 cases and based
upon six data bases, that depressive mood and anhedonia impairs

reward sensitivity more than learning based on negative feedback
does and that pramipexol imptoves learning more markedly than
learning based on feedback [21]. In addition, it was reported that in
cases diagnosed with BD, after the use of pramipexol, which is a D2/D3
agonist, for eight weeks, options with higher risks are preferred more
frequently [20].

In view of the aforementioned findings, new studies on the issue
with sound methodology, which can explain the discrepant results
are required. Our findings need to be adressed by subsequent studies.
The need for further multicenter studies on the issue which have
large samples and resupported by functional braing imaging and
electrophysiology is clear. The use of psychotropics is an important
limitation of the present study and other studies on the issue. In the
study of Adida et al. [3], it was reported that benzodiazepin use was
one of the predictors in disturbance of decision making process. In the
study of Roiser et al. [22], it was reported that in 49 bipolar cases who
are not on drugs and are in depressive period, there was impairment in
reward senstitivity, short term spatial memory and learning associated
with negative feedback. In another study, inverse relation was reported
between reward sensitivity and medication [23]. Cases included in the
present study were those in whom treatment was not regulated yet for
current depressive episode, and antipsychotic and benzodiazepin use
were exluded.

In conclusion, in the present study investigating the difference
between unipolar and bipolar depression in terms of reward sensitivity
and risk associated decision making processes, some differences were
demonstrated between unipolar and bipolar patients. Such a marker
may influence and refine individual treatment goals and options.
Mason et al. [18] proposed that the cases will benefit from awareness
training at different processes. According to our findings, impairment
in reward sensitivity and risk associated decision making processes
is more pronounced in bipolar patients. Differentiation of unipolar
and bipolar is a clinically primary problem. The presence of objective
markers for bipolarity will yield clinically and functionally beneficial
results for all depressive individuals. Functional abnormalities in
maintenance of attention and regulation of affect and reward response
will be different in uniplolar and bipolar groups. As far as we know,
there is no previous study in the literature comparing depressive cases
diagnosed with UD and BD in terms of reward sensitivity and decision
making processes. Differentiation of unipolar and bipolar in terms
of reward sensitivity and decision making processes will be useful to
management of anhedonia and functionality.
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