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Abstract

Background. The present study was conducted with the aim of comparing the hot and
cold executive functions of patients with bipolar disorder (BD, 1) and non-suffering
individuals.

Methods. In the current cross-sectional-analytical research, 140 individuals were
selected as the sample size. The participants were chosen based on diagnostic interviews
using SCID-I and SCID-II and placed in two groups. The collected data were analyzed
by the analysis of variance for two groups (two-sample Hotelling’s T2).

Results. The results showed that the reappraisal scores in the patient group were
significantly lower than in the control group (P<0.001). In the two groups, there was a
significant difference in inhibitory control as well as in its other subscales, namely,
commission (P<0.001), omission error (P<0.001), inhibition (P<0.001), and response
time (P<0.001). Regarding the cognitive flexibility variable and its subscales, the two
groups were significantly different, except for failure to maintain the sequence (P=0.21)
in the number of categories (P<0.001), perseverative errors (P<0.001), correct answers
(P<0.001), and incorrect answers (P<0.001).

Conclusion. Based on the findings, patients with BD had significant deficits in terms of
emotion regulation strategies, inhibitory control, and cognitive flexibility compared to
non-sufferers that can be considered in pre-clinical and clinical studies of BD.

Practical Implications. Due to the significant difference between the variables of
emotion regulation, inhibitory control, and cognitive flexibility between the two groups,
it is possible to use the present findings in the direction of necessary therapeutic
interventions for these patients and to increase the effectiveness of the treatment while
reducing the functional deficits of these patients.
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Extended Abstract

Background

the functioning of brainwaves. Problems in executive

Bipolar disorder (BD) is a major cause of
disability across the world and can impair cognitive
functions, inhibitory control, emotion regulation, and

functions (EFs) and emotional regulation have been
well-documented among patients with BD. A
principle involved in organizing EFs is to distinguish
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between hot and cold EFs. Hot EFs include emotion
regulation, where deficits act as the primary feature
found in BD. In fact, emotional dysregulation leads
to many changes in emotional processing. Examples
of cold executive dysfunctions are impaired
inhibitory control, which results in impulsivity, risky
behaviors, and disturbed social interactions among
these patients. Cognitive flexibility, which is strongly
related to BD, is another area of cold EFs that is
impaired in patients with BD.

Methods

The purposive sampling technique was used in
this analytical cross-sectional study. The statistical
population consisted of all patients with BD type | in
Zanjan, Iran. The sample size was estimated using
G*Power based on the effect size of 0.51, the
statistical test power of 0.76, and a. = 0.05. A total of
142 individuals (70 patients with BD and 72
individuals without BD [the clinical or BD and no-
BD groups, respectively]) were included in the final
sample. The data for two individuals were excluded
as they matched the criteria for unipolar depression.
The participants in the BD group were selected by a
psychiatrist in Zanjan, while the participants in the
control group were chosen from individuals who did
not have BD. The BD participants matching the
inclusion criteria were selected through purposive
sampling for two cases (i.e., inpatient and outpatient)
using SCID-I and SCID-II. The patients completed
an informed consent form before we recorded their
demographic data. Next, all participants completed
Gross’s Emotion Regulation Questionnaire, the
Young Mania Rating Scale, the Hamilton Depression
Rating Scale, the Go/No-Go task, and the Wisconsin
Card Sorting Test. The data were analyzed by SPSS
(version 26). The BD group received mood
stabilizers, including 2-5 lithium pills 300 mg each,
200 mg sodium valproate, and 200 mg
carbamazepine twice a day. Individuals were
included in the study if they exhibited symptoms of
BD type I, were 18-50 years old, held a high school
or higher degree, were interested in participating in
our study, had used no alcohol and drugs for the past
three months, had no severe psychiatric disorders,
and used stabilized dosages of drugs two months

prior to the study. However, they were excluded if
they gave no consent to respond to the questions or
complete the tests, or withdrew from the study.

Results

The analysis of the demographic data for the 140
participants in the no-BD group (n=70) and the
clinical (BD) group (n=70) showed that the mean age
and standard deviations for the participants were
28.90 + 8.82. A comparison of mean age for the no-
BD (27.47+£7.67) and the clinical (30.53+9.61)
groups indicated a homogenous distribution of age in
these groups (t=0.539, P=0.591). In addition, the
distribution of gender demonstrated that of the
individuals with BD, 13 were male (18.6%) and 57
were female (81.4%), while in the no-BD group, 16
individuals were male (22.9%) and 54 were female
(77.1%), representing no significant difference
(X2=0.39, P=0.53). An analysis of the participants’
education indicated a homogeneous distribution for
these groups (X2=13.09, P=0.07), with a high school
diploma having the greatest frequency for the
participants. Wilks’ lambda distribution revealed a
significant group effect on the linear combination of
the dependent variables (F(140,2) = 15.21, P< 0.01).
Based on the data, the clinical group used repressive
strategy more frequently and reappraisal less
frequently than the no-BD group; however, unlike
reappraisal (F=19.63, P<0.001), the group effect for
repression was not significant (F=1.80, P=0.18).
Univariate analysis for inhibition showed significant
differences in the two groups in terms of commission
error (F=16.65, P<0.001), omission error (F=16.30,
P<0.001), inhibition (F=24.82, P<0.001), and mean
time (F=26.83, P<0.001). Moreover, an examination
of inhibition-related means indicated that, unlike the
inhibition component, mean commission error,
omission error, and mean time in the BD group were
greater than in the no-BD group. Based on a
comparison of cognitive flexibility components, the
two groups were different in terms of the number of
identified categories (F=67.04, P<0.001),
preservation (F=21.92, P<0.001), number of correct
responses (F=36.48, P<0.001), and number of
incorrect responses (F=41.49, P<0.001), while this
was not confirmed for the component “failure to
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maintain set” (P=0.21). Furthermore, our descriptive
findings demonstrated that individuals with BD
exhibited greater mean values for preservation and
the number of incorrect responses, while individuals
without BD had greater mean values regarding the
number of identified categories and the number of
correct responses.

Conclusion

Our findings suggested that when it comes to
emotion regulation, the individuals in the clinical
group used the repressive strategy more frequently
and reappraisal less frequently than individuals in the
no-BD group. This reveals that patients with BD
experience more emotional dysregulation compared
to individuals without BD. Further, an examination
of the component reappraisal in emotion regulation
indicated that individuals in the clinical group are
less likely to use this strategy compared to

individuals  without BD. Furthermore, an
investigation of inhibitory control confirmed a
significant difference between the four components,
namely, commission error, omission error, inhibition,
and mean time, in the two groups. The results from a
comparison between the two groups in terms of
cognitive flexibility revealed that the groups were
significantly different in all subscales, namely, the
number of identified categories, preservation,
number of correct responses, and humber of incorrect
responses, except for the subscale “failure to
maintain set”.
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