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Theory of Mind Deficits and Their
Influence on Functional Impairment in
Remitted Phase of Bipolar Disorder

Pradeep Palaniappan’, Krishnapriya Easwaran'

ABSTRACT

Background: Functional impairment

has been convincingly established in
the euthymic/ remitted phase of bipolar
disorder (BD). Though deficits in social
cognition, especially theory of mind
(ToM), predict functional impairment, the
association has not been consistently
proven.

Methods: Thirty remitted subjects with BD
(as per DSM 5) and 30 age- and gender-
matched healthy controls were screened
for eligibility and the sociodemographic
details and ToM scores, that is, first-order
ToM, second-order ToM, and Faux pas, were
collected. In subjects with BD, functioning
was assessed using Functioning
Assessment Short Test (FAST) and illness
variables were collected.

Results: No significant difference was
found in occupation or education between
the groups. Remitted subjects with BD
had statistically significant deficits in all
domains of ToM, that is, first-order ToM (r
= 0.65), second-order ToM (r= 0.6g), and
Faux pas (r= 0.75). Significant correlations
existed between first-order ToM and FAST
total score, as well as second-order ToM
and FAST total score, but the correlations

dropped after controlling for duration of
illness and number of depressive episodes.
Quantile regression analysis showed that
the only factors which predicted global
functional impairment was a higher number
of episodes (fr =-0.45,SE =3.51,t=0.13,P
=0.04),while all other illness variables and
ToM failed to predict the global functioning.

Conclusion: Though there seems to be an
association between ToM and functioning,
only illness variables predicted functional
impairment in subjects with BD. We need
prospective studies to delineate the
contributors to functional impairment.

Keywords: theory of mind, functioning,
bipolar disorder, euthymic

Key Messages: Subjects with BD continue
to have significant ToM deficits even
during the remitted phase; the only factor
which predicted global functioning was

a higher number of episodes; first-order
ToM, second-order ToM, or faux pas did not
predict global functioning.

ocial cognition is a multifaceted
construct concerned with the cog-
nitive processes involved in know-
ing about themselves and understand-
ing other people’s behavioral intentions.

Theory of mind (ToM) is one such social
cognition construct (also called mental
state attribution), which involves the
ability to understand other’s behavior by
assessing self and other’s mental states
such as feelings, desires, and opinions
and to act accordingly.' Typically, ToM
is subdivided as first order and second
order, based on the complexity of infer-
ence. In a first-order “false-belief” task,
the ability to understand that someone
can hold a belief that is different from
the actual state of affairs is assessed. In
a second-order false-belief task, partic-
ipants have to infer the (false) beliefs of
one character about the (false) beliefs of a
second character.

ToM deficits were evident among in-
dividuals in all the three phases of bi-
polar disorder (BD), namely manic, de-
pressive, and euthymic phases.>> While
one might expect relatively lesser ToM
impairments in the remitted phase, the
deficits observed were certainly not neg-
ligible. Three meta-analyses+*® estimated
the effect sizes of ToM deficits in the re-
mitted state to be in the moderate range
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(0.5 <d <0.8), with no significant differ-
ence when compared to subsyndromal
mood state, but lesser than the deficits
seen during acute mood (mania) state (d
=1.23).# Though the influence of illness
variables over ToM vary across studies,
in some studies, global cognitive impair-
ment and history of psychotic symptoms
seem to worsen the degree of ToM defi-
cits.7°

Multiple studies had consistently
shown that the unemployment rate
was as high as 55% in BD." Functional
outcomes in BD are affected by various
factors such as personality, current level
of depressive symptoms®as well as age,
course, insight into positive symptoms,
and lifetime substance use disorders.»
However, there is increasing evidence
indicating that social cognitive deficits
contribute substantially to functional
outcomes in individuals with schizo-
phrenia, but there is less research evi-
dence in BD. While some studies have
shown positive association '*® between
ToM deficits and functional impairment
in BD, others have not.72°* Among ToM
tasks, a strong association was found be-
tween poorer faux pas performance and
lower Functional Assessment Short Test
scores in one study,**but such association
was not consistent in other studies.”»» It
is also possible that the association was
significantly influenced by subsyndro-
mal depressive features.>

Social cognition, especially ToM,
seems to be under a substantial cultural
influence. Individual cultural schema-
ta and interpersonally shared cultural
models determine how humans inter-
pret each other’s experiences and guide
their actions.>»* Functional magnetic
resonance imaging studies demonstrate
that, based on the cultural background
of the test subject, neural correlates of
ToM abilities may differ significantly.>»*
As tools developed to assess social cog-
nition in one culture may not be useful
in another culture, assessment of ToM
using culturally validated tools in the In-
dian population is necessary.>

In view of multiple methodological is-
sues like administration of different tests
to assess functioning and social cogni-
tion, heterogeneous populations, low
sample size, assessment at different stag-
es of illness, presence of subsyndromal
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mood symptoms, and paucity of data on
neurocognition, more research in this
area will improve our understanding
about ToM and its effect on functioning
in remitted BD.* Thus, our primary aim
was to compare the ToM abilities among
remitted subjects with BD and healthy
controls. The secondary aim was to find
any association among illness variables,
the ToM, and functioning in subjects
with BD, and if any exist, then to find out
which factors predict the functioning in
BD. We hypothesize that subjects with
BD have ToM deficits even during the re-
mitted phase of illness and that ToM will
predict functional impairment in BD.

Materials and Methods

This is a cross-sectional study with a
control group, in which we recruited eu-
thymic/remitted subjects with BD and
healthy controls based on eligibility cri-
teria.

Recruitment of Participants

We recruited 30 subjects with BD (diag-
nosed by DSM 5) from the outpatient psy-
chiatric services of a tertiary care medical
college, during the period of May 2017
to September 2018, with prior informed
written consent. We included subjects
with BD who were 18 to 60 years old; of
either gender; fulfilling DSM 5 criteria
for bipolar affective disorder, either Type
1 or Type 2, using structured clinical in-
terview for DSMj5s (SCID 5); who are able
to read and understand Tamil (local ver-
nacular language) and who are currently
in remission as defined by scores on the
17-item Hamilton Rating Scale for De-
pression (HAMD; score <8) and Young
Mania Rating Scale (YMRS; score < 6)
for a period of eight weeks. We includ-
ed this stricter definition of euthymia to
minimize the influence of subsyndromal
mood symptoms on the ToM tasks.>3°
We excluded subjects with BD if they had
history of psychotic symptoms during
the episodes, substance use disorders (ex-
cept nicotine), or other psychiatric axis I
comorbidities (using Mini International
Neuropsychiatric Interview, MINI plus
5.0); clinically determined severe cogni-
tive impairment, mental retardation or
neurodegenerative disorders; general
medical illness that could impair cogni-
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tive performance; received electro con-
vulsive therapy in the past six months,
or severe visual or hearing impairment
impairing test performance. Relatives
of patients who were hospitalized for
medical illness were screened for eligi-
bility as controls. Age-, gender-, and ed-
ucation-matched healthy controls were
included who did not have any lifetime
psychiatric diagnosis (as established by
MINI plus 5.0), neurological illness, or
severe cognitive impairment that could
impair the test performance. Ethics clear-
ance was obtained from the Institution-
al Ethics Committee. The investigator
(E.K) had undergone supervised three-
day training organized by the authors of
the culturally validated social cognition
tool, The Social Cognition Rating Tools
in Indian Setting (SOCRATIS), focusing
on tool administration and scoring.

Assessments

With written informed consent, socio-
demographic data and relevant illness
variables were collected from the partic-
ipants and cross-checked with the health
records. Current mood symptoms were
assessed using the 17-item HAMD and
YMRS.

SOCRATIS, well-validated in Indian
settings,* was used to measure three ar-
eas of social cognition, namely ToM, so-
cial perception, and attribution bias. The
ToM task included two first-order and
two second-order false belief picture sto-
ries, two metaphor-irony stories, and five
faux pas recognition stories, which were
presented as cartoon sequences. These
story-based tasks examine the ability, at
different complexity levels, to “meta-rep-
resent” mental states of others. Based on
test performance, the tool scores ToM as
first-order ToM (FOT) index (FOTI), sec-
ond-order ToM (SOT) index (SOTI), and
faux pas composite index (FPCI). If the
subject scores less index scores, it sug-
gests severe ToM deficits.

Functioning status was assessed in
subjects with BD using Functional As-
sessment Short Test (FAST),* which as-
sesses six specific areas of functioning:
autonomy, occupational functioning,
cognitive functioning, financial issues,
leisure time, and interpersonal relation-



Original Article

ships, with higher scores indicating
higher functional impairment.

Statistical Analysis

All calculations were performed us-
ing R software. The normality of data
was checked using the Shapiro-Wilk
test, which showed that the data
were non-normally distributed. Be-
tween-group differences (BD vs. healthy
controls) among sociodemographic vari-
ables were tested with the Mann-Whit-
ney U test for continuous variables and
Fisher’s exact test for discrete variables.
Between-group ToM scores (FOTIL, SOTI,
FPCI) were tested for any statistically sig-
nificant difference using Mann-Whitney
U test, with the significance level set at
P =o0.05. Effect size (for nonparametric
tests)’> was calculated using Cohen r =
z/VN. In order to understand the correla-
tion among illness variables, ToM, and
functioning (FAST domains and global),
Spearman’s correlation was used. Partial
correlation was used to find the degree of
correlation between ToM and function-
ing (FAST scores) in subjects with BD,
after controlling for illness variables of
interest. Quantile regression was carried
out with illness variables and ToM vari-
ables as independent variables while us-
ing FAST (individual and total scores) as
the dependent variable. The goodness of
fit of the quantile regression model was
assessed by comparison with the null/
base model (statistical significance set
at P < 0.05). Based on fr coefficients, the
relative contribution of each indepen-
dent variable over the FAST scores was
deciphered.

Results

Sociodemographic and
lliness Details

The mean age was not statistically dif-
ferent (U = 375, P = 0.27) between BD
(35 + 8.48) subjects (n = 30) and healthy
controls (36.27 + 7.01) (n = 30) (Table 1).
There was no statistically significant
difference in gender, education, or oc-
cupation between subjects with BD and
healthy controls. The average duration of
illness was approximately 6.5 years, with
time spent in depressive episodes (40.05
+ 26.85 weeks, median = 32) being longer

TABLE1.

Sociodemographic Profile of Subjects with BD (n = 30) and

Healthy Controls (n=30)

Characteristics Subjects with Healthy Con- B
BD n (%) trols n (%)
Male 15 (50 %) 17(56.7 %) 0.76
Gender
Female 15 (50 %) 13(43.3 %)
Professional 5(16.7 %) 8 (26.7 %) 0.22
Semi-professional 1(3.3 %) 5 (16.7 %)
Clerical /shopowner/farmer 4(13.3 %) 3(10.0 %)
Occupation
Skilled 11(36.7 %) 11(36.7 %)
Unskilled 1(3.3 %) -
Unemployed 8(26.7 %) 3(10.0 %)
Professional 11(36.7 %) 11(36.7 %) 0.1
Graduate 3(10 %) 4(13.3 %)
Education Intermediate 3(10 %) 4(13.3 %)
High-school 13(43.3 %) 10(33.3 %)
Illiterate - 1(3.3 %)
Upper - 4(13.3 %) 0.003*
Socioeconomic : o o
S Middle 11(36.7 %) 11(36.6 %)
Lower 19(63.3 %) 15(50 %)
Unmarried 7(23.3 %) 1(3.3%) 0.001*
Marital status
Married 23 (76.6 %) 29(g6.7 %)
Diabetes mellitus 2 (6.7 %) -
Hypertension 2(6.7 %) =
Medical comor- oot o
bidities Dyslipidemia 1(3.3 %)
Hypothyroidism 4(13.3 %) -
Nil 21(70.0 %) -

*significant if P < 0.05, as measured by Fisher’s exact test.

Source: From the current study.

when compared to manic episodes (18.17
+ 18.28 weeks, median = 12). The mean
HAMD scores (3.67 + 1.24) and YMRS
scores (4.10 + 1.19) suggested the remit-
ted/euthymic status of BD (Table 2).

ToM Scores

In subjects with BD (Table 3), the mean
score of FPCI (0.30 + 0.37) was the low-
est, followed by SOTI (0.55 + 0.29), then
by FOTI (0.64 + 0.29). Mann-Whitney U
test indicated that subjects with BD had
deficits in FOT (U = 152, P < 0.001), SOT
(U = 128, P < 0.001), and faux pas recog-
nition (U = 77, P < 0.001) when compared
to healthy controls, which were statisti-
cally significant. Effect size estimates (r =
z/VN) showed large effect (r > o.5)*for all
the three domains of ToM, namely, FOT
(r=0.65),SOT (r = 0.69), and faux pas rec-
ognition (r = 0.75).
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Functioning in Subjects
with BD

Mean FAST scores indicated that inter-
personal (9.17 + 4.2), occupational (7.37
+ 4.38), and cognitive (7.40 + 4.28) do-
mains of functioning were more affected
than financial (1 + 1.11), autonomy (1.30
+ 1.91), and leisure (1.30 + 1.02) domains
of functioning. Correlation between ill-
ness variables, ToM variables, and FAST
(individual item based and total) scores
was evaluated using Spearman’s rho
correlation (Table 4). There seems to be
a significant (P < 0.05) negative correla-
tion between FOT and all domains of
FAST, indicating that more the FOT defi-
cits (lesser FOTI), more is the functional
impairment in all domains (higher FAST
domain scores) (Table 4). But such a sig-
nificant correlation was not observed for
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TABLE 2.

lliness Variables in Subjects with BD (n = 30)

Characteristics Mean + SD
Age 35 +8.48
Total number of episodes 3.63 £1.67
Number of manic episodes 213 * 1.07
Number of depressive episodes 1.87 +1.36
Number of mixed episodes o
Duration of iliness (months) 7713 * 57.52
Time spent in mania (weeks) 18.17+18.28
Time spent in depressive episodes (weeks) 40.05 + 26.85
Number of episodes with suicidal attempts o
Number of episodes requiring hospitalization 2.25 + 0.99
YMRS scores 470 * 119
HAMD scores 3.67 £ 1.24

YMRS: Young Mania Rating Scale, HAMD: Hamilton Depression Rating Scale.
Source: From the current study.

TABLE 3.

Comparison of ToM Scores Among Subjects with BD (n = 30) and
Healthy Controls (n=30)

Subjects with ES
ToM BD Healthy Controls Cohenr=2
Indices M+ SD (Mdn) M+ SD (Mdn) U Z B NN
FOT index 0.64+0.29 0.96 + 0.93 152 -5.05 <0.001 0.65
(0.50) (1.00)
SOT index 0.55 + 0.2g9( 3.43 128 -5.38 <0.001 0.6g
0.50) 13.51(1.00)
FPCI 0.30% 0.37 0.96 * 77 -5.86 <0.001 0.75
(0.168) 0.10(1.00)

FOT index: first-order ToM index, SOT index: second-order ToM index, FPCI: faux pas composite index, ES: effect

size, Mdn: median.
Source: From the current study.

FPCI and FAST domains. While the du-
ration of illness (months) was positively
correlated significantly with all domains
of functioning (P < 0.05), the number of
depressive episodes was positively cor-
related with only four domains of FAST,
namely, autonomy, occupational, inter-
personal, and cognitive domains. In view
of the significant correlation between
functioning and multiple variables (ill-
ness variables and ToM variables), we
performed partial correlation analysis.
After controlling for illness variables
(i.e., number of episodes, number of
depressive episodes, and duration of ill-
ness), the significance of the correlation
between FOT and functioning (total
score) dropped, but still remained signif-
icant (r = —0.44, P = 0.05), while it lost
significance for SOT (r = —0.17, P = 0.48).
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Predictors of Functioning in
Subjects with BD During the
Remitted Phase

In order to improve the model accuracy
and prevent dilution of the model, we
used the significantly correlated vari-
ables (total number of episodes, number
of depressive episodes, duration of ill-
ness, FOTI, SOTI) as independent vari-
ables and FAST (total and sub-items) as
a dependent variable into the final mod-
els (Table s5), while controlling for all
other variables of interest. With respect
to global functioning (FAST - total), the
model showed goodness of fit (AF (5, 24)
= 10.04, P = 0.03) in which total num-
ber of episodes (fr = —0.45, SE = 3.51, t
= 0.13, P = 0.04) had shown statistically
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significant contribution, while FOTI had
shown trend towards significance (fr =
—22.57,SE = 14.36,t = -1.57, P = 0.06).

With regard to interpersonal func-
tioning (FAST), the model showed good-
ness of fit (AF (5, 24) = 5.18, P = 0.002),
in which all independent variables lost
significance, except FOTI, which showed
trend towards significance (fr = 12, SE=
6.2, t = -1.93, P = 0.06). Among other
models, the models which showed good-
ness of fit were FAST occupational (AF (s,
24)= 6.60, P = 0.0005), FAST cognitive
(AF(5,24) =12.26,P = 0.0003), and FAST
leisure (AF (5, 24) = 6.18, P = 0.0008) as
dependent variables, in which none of
the independent variables showed a sig-
nificant contribution (Table 6).

Discussion

Our findings suggest that significant
ToM deficits (FOT, SOT, and faux pas) are
present during euthymic/remitted state
of BD when compared to healthy con-
trols. A significant association existed be-
tween global functioning (FAST-Total)
and most of ToM variables, that is, with
FOT (P < 0.001), SOT (P = 0.003), but not
with faux pas (P = 0.17). A higher num-
ber of episodes predicted poor global
functioning, while ToM did not predict
global functioning in subjects with BD
during the remitted phase.

ToM (first-order, second-order, and
faux pas recognition) deficits seem to
persist even during the remitted phase
of the BD. This is in line with multiple
metanalyses+® that had also shown that
ToM deficits persist irrespective of the
form (cognitive or affective) and type of
assessment tools.

The link between ToM and function-
ing has been explored in all the symp-
tomatic phases of BD, that is, depres-
sive,’3335 manic,'®3, and mixed phases.s
Studies that explored the association
between ToM and functioning in eu-
thymic/remitted BD had shown mixed
results, with some reporting significant
association’6:#222436 and others not.*°
A possible link exists between depressive
symptomatology and global function-
ing, where depressive symptoms explain
17%-35% of the variance in the global
functioning.'®3

Our results show that FOT is most con-
sistently correlated with all the domains
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TABLE 4.

Correlation Among lliness Variables, ToM Scores and Functioning (Individual Item and Total-FAST
Scores) Among Subjects with BD (n = 30)

Age | TE | ME | DE | Dura- | Hosp | YMRS | HAMD | FOT SOT | FPCl | FASTA | FAST |FASTC|FASTF| FAST | FASTL | FAST
tion OF IPR T0
Age | 1 |0.44|0.07| 035 | 0.26 | 0.34 | 0.10 | 0.28 -0.16 | —0.22 | —-0.46 | -0.05 | 0.38 0.45 0.17 0.23 0.07 0.30
TE 1 |0.62/0.80| 0.80 | 073 | 015 | 0.2 | -0.37%* | —0.35 | —0.50 | 0.35 |0.64**| 0.56 |0.40*%*| 0.35 0.34 | o.57*
* * * * * *
ME 1 |o0.00| 0.62*% | 0.67% | 0.23 | -0.20 | -0.24 | 0.05 | -0.31 0.22 |0.38%F| 0.2 0.09 0.10 0.1 0.18
DE 1 |0.46%*| 042 | 0.03 | 0.22 | -0.62 | -0.24 | —0.46 | 0.20 |0.48*%*| 0.57% | 0.41 |0.43**| 0.38 | 0.5g*
kk
Dura- 1 0.61* | 017 | 0.27 | -0.56% | —0.35 | —0.38 | 0.39** | 0.79** | 0.01* | 0.43%* | 0.43** | 0.43** | 0.68*
tion
Hosp 1 -013 | 0.4 -0.23 | -0.03 | —0.29 | 0.29 |0.52*%*| 0.6 0.6g 0.1 -0.23 0.23
YM 1 0.38**| -012 | -0.20 | —0.27 | -07 0.21 0.27 | -0.21 | 0.06 0.03 0.05
RS
HA 1 -0.46*%* | —0.46* | —0.15 | 0.38%* | 0.43** | 0.35 0.23 0.27 0.07 |0.37%*
MD
FOT 1 0.08*% | 0.67* | -0.47** | -0.63* | -0.54* | —0.61* | —0.42* | -0.38** | —0.66*
SOT 1 -0.58*%| -0.18 |-0.50*%|-0.53*% | -0.36 | —0.32 | —0.46* | -0.52*
FPCI 1 -016 | -0.26 | —0.32 | 0.0g9 | -0.28 0.05 0.29
FAST 1 0.37** | 0.35 | o0.;1* | 0.38%* | 019 | 0.58*
A
FAST 0.66* | 0.43** | 0.51* | 0.3g** | 0.82*
OF
FAST 1 0.60* | 0.77* | 0.52* | 0.78*
C
FAST 1 0.50* | 0.55% | 0.72%*
F
FAST 1 0.32 | 0.g0%*
IPR
FAST 1 0.59%*
L
FAST 1
T0

TE: total number of episodes, ME: number of manic episodes, DE: number of depressive episodes, Duration: duration of illness, Hosp: number of episodes requiring hospitaliza-
tion,YMRS: Young Mania Rating Scale scores, HAMD: Hamilton Depression Rating Scale scores, FOT index: first-order ToM index, SOT index: second-order ToM index, FPCI: faux
pas composite index, FAST A: functional assessment short test—autonomy, FAST OF: functional assessment short test—occupational functioning, FAST F: functional assess-
ment short test—finances, FAST IPR: functional assessment short test—interpersonal relationships, FAST C: functional assessment short test—cognition, FAST L: functional
assessment short test—Ileisure, FAST TO: functional assessment short test—total. * P < 0.01,** P < 0.05.

Source: From the current study.

of functioning (autonomy, financial,
occupational, cognitive, interpersonal,
and leisure). But there was no consis-
tent correlation with higher-order ToM
such as faux pas stories and SOT tasks
in our study. These results are in line
with existing literature that shows that
out of 12 studies, only two**>* showed a
positive association between faux pas
(higher-order ToM) and functioning,
especially social functioning.> In our
study, the only illness variable which sig-
nificantly predicted global functioning
was a higher number of episodes, while
all other illness variables and ToM tasks

(FOT, SOT, faux pas) lost their contribu-
tion to variance in global functioning
impairment. The interesting question
which arises now is which factor(s) me-
diates the influence of illness variables
over functional impairment in BD. The
absence of any significant prediction of
functional impairment by ToM*2 makes
us wonder whether alternate mediators
like neurocognition would mediate the
influence of illness variables on function-
ing.¥ On the contrary, a recent study has
shown that social cognition moderates
the effect of neurocognitive deficits over
community functioning.?® In view of the
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mixed results, prospective studies look-
ing into the association of illness vari-
ables, social cognition, neurocognition,
and functioning needs to be done.
Recently, social cognition and interac-
tion training (SCIT) has been investigat-
ed in schizophrenia®®+ and has shown
promising preliminary results. But to
our knowledge, only two studies exist
in BD.#+The study which compared the
effects of SCIT and treatment as usual on
social cognition in outpatient subjects
with BD+ had shown that SCIT caused
small but significant improvement in
ToM, facial emotional recognition, and
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TABLE 5.

Predictors of Global and Interpersonal Functioning (FAST) in

Subjects with BD (n = 30)

FAST Variables of Interest P Co-efficient SE t [Pr(>p| t | )]
Global Intercept -41.99 15.23 2.76 0.011
Total number of episodes -0.45 3.51 -0.13 0.04*
Number of depressive 2.58 371 0.70 0.49
episodes
Duration of illness 0.03 0.08 0.38 0.71
FOT index -22.57 14.36 -1.57 0.06"
SOT index -5.34 13.48 -0.40 0.70
Interpersonal Intercept 18 6.34 2.84 0.01
Total number of episodes 0.00 1.30 0.00 1.00
Number of depressive 0.00 1.28 0.00 1.00
episodes
Duration of illness 0.00 0.03 0.00 1.00
FOT index -12 6.20 -1.93 0.06"
SOT index 0.00 4.69 0.00 1.00

Pr(>|t|) means the probability that the absolute value of t-distribution is greater than the calculated value. FAST:
Functioning Assessment Short Test, FOT: first-order ToM, SOT: second-order ToM. *Statistically significant =P <

0.05. fTrend toward significance.
Source: From the current study.

hostility attribution biases, but not in so-
cial functioning. The authors proposed
that improvement in BD may be better
if SCIT is modified by including tasks in-
volving comprehension of more complex
social situations rather than lower order
facial emotional recognition.

Though many studies had shown that
subsyndromal depressive symptoms
influence the social and occupational
functioning,®73 our study did not show
such a correlation (FAST-interpersonal
or FAST-occupational), possibly because
of our stricter definition of euthymia
and the higher HAMD scores in other
studies. In one such study,* low func-
tioning (FAST > 11) and high functioning
(FAST < 11) remitted bipolar groups were
compared for verbal social cognition us-
ing comprehension faux pas test, which
showed that verbal social cognition and
subsyndromal depressive symptoms
significantly predicted poor functioning
in the low functioning group but not in
the high functioning and control groups.
Such an association between subsyn-
dromal depression and functioning was
not universally proven in all studies.##
At the same time, though subsyndromal
depressive symptoms may have a lesser

influence on ToM tasks, in many studies
it has been found that subsyndromal de-
pressive symptoms have a mediating ef-
fect between emotional perception defi-
cits and social functioning.?>2+333643-4s
Based on the correlation between func-
tional impairment and illness variables
like longer duration of illness,* higher
number of episodes, especially depres-
sive episodes, and longer time spent in
depressive episodes in our study, we hy-
pothesize that functional impairment
could be a consequence of the progres-
sive nature of the illness rather than
subsyndromal depressive symptoms.
There is some evidence in the short- or
long-term (3 to 10 years) prospective
studies that the severity and frequency
of bipolar depressive episodes contribute
to cognitive decline and poor psychoso-
cial functioning,* possibly through dys-
regulated neuroinflammation.+ Similar
inconsistent evidence also suggests that
the frequency and severity of manic ep-
isodes may lead to poor psychosocial
functioning and cognitive impairment,+
but our study did not find such associa-
tion. It is possible that this causal rela-
tionship could not be established with
the cross-sectional nature of the current
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study and thus, it may need longitudi-
nal studies using more objective rating
scales rather than subjective, self-report
scales like FAST.s

Limitations

This study was less powered to detect
a statistically significant association,
and this could have influenced our sta-
tistical interpretations. Second, con-
founding variables such as intelligence,
which could influence the social cogni-
tion scores, were not formally assessed.
This could have been partly mitigated
by the use of SOCRATIS, which assesses
intellect and memory by use of control
questions, which are scored during the
final scoring of the tool. This is also mit-
igated by a careful, clinical evaluation of
premorbid intelligence. Third, we did
not evaluate the neurocognitive vari-
ables like processing speed, attention,
and verbal recall which could interfere
or influence the social cognition task
performance. Fourth, the above findings
are restricted to patients in the remitted
phase of bipolar I disorder without a
history of psychotic symptoms. Though
subjects with BD with a history of psy-
chotic symptoms have been known to
have more ToM deficits when compared
to those without a history of psychotic
symptoms,* we intentionally excluded
them to avoid contamination of results
and thereby to find the deficits that are
exclusive to BD. Thus, the generalization
of our findings to other types/phases of
BD may not be possible and that would
require a study that looks into differen-
tial social cognition findings across oth-
er bipolar diagnoses/phases. Finally, it is
known that accurate predictions cannot
be guaranteed in a cross-sectional study
and rather should be based on a longitu-
dinal study. Temporality assumption (de-
pendent variable has to occur after the
independent variable) cannot be assured
in a cross-sectional study. But still, find-
ings of a cross-sectional study can pave
the way for testing those variables in lat-
er longitudinal cohort studies.

Conclusions

There seems to be an association be-
tween ToM deficits and global func-
tioning in subjects with BD during
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TABLE 6.

Predictors of Occupational, Autonomy, Cognitive, Financial, and
Leisure Components of Functioning in Subjects with BD (n = 30)

FAST Variables of Interest fr Co-efficient SE t Pr(> | t | )
Intercept 7.56 5.55 1.36 0.19
Total number of episodes 0.46 1.43 0.32 0.75
Number of depressive 0.06 1.57 0.04 0.97
Occupational episodes
Duration of illness 0.03 0.03 0.82 0.42
FOT index -3.55 5.64 -0.63 0.54
SOT index -3.80 5.90 -0.64 0.53
Intercept 0.63 3.80 0.16 0.87
Total number of episodes 0.00 1.09 0.00 1.00
Number of depressive 0.74 1.21 0.61 0.54
Autonomy episodes
Duration of illness 0.00 0.02 0.00 1.00
FOT index -2.88 3.94 -0.72 0.47
SOT index 2.24 3.90 0.58 0.57
Intercept 6.77 5.82 116 0.25
Total number of episodes 0.6g 1.52 0.05 0.96
Number of depressive 1.29 1.63 0.79 0.43
Cognitive episodes
Duration of illness 0.02 0.03 0.48 0.63
FOT index -4.86 6.06 -0.80 0.43
SOT index -1.17 5.92 -0.20 0.84
Intercept 2.67 1.35 1.97 0.05
Total number of episodes 0.00 0.32 0.00 1.00
Number of depressive 0.00 0.36 0.00 1.00
Financial episodes
Duration of illness 0.00 0.01 0.00 1.00
FOT index -2.67 1.35 -1.97 0.06
SOT index 0.00 1.42 0.00 1.00
Intercept 1.96 1.3 1.51 0.144
Total number of episodes 0.13 0.39 0.34 0.73
Number of depressive 0.03 0.040 0.07 0.94
Leisure episodes
Duration of illness 0.00 0.01 0.00 1.00
FOT index -0.70 1.22 -0.57 0.57
SOT index -1.40 1.10 -1.26 0.22

Pr(>|t]) means the probability that the absolute value of t-distribution is greater than the calculated value. FAST:
Functioning Assessment Short Test, FOT: first-order ToM, SOT: second-order ToM.

Source: From the current study.

the remitted phase, but they lose their
ability to predict when illness variables
such as a higher number of episodes are
taken into account. Caution needs to be
exercised in interpreting our findings,
in view of the cross-sectional nature of
the study and the low sample size. Thus,
prospective studies on the effect of ToM
deficits on functioning are needed to un-

derstand the role of preexisting social
cognition deficits, especially ToM defi-
cits, if any, in BD.

Acknowledgment

We would like to thank Dr. Merlin Veronika, Vis-
iting Faculty, PSG Center for Research and Bio-
ethics, for her profound support in analyzing and
interpreting the data.

Declaration of Conflicting Interests

The authors declared no potential conflicts of
interest with respect to the research, authorship,
and/or publication of this article.

Funding

The authors received no financial support for the
research, authorship, and/or publication of this
article.

References

1. Green M, Penn D, and Bentall R. Social
cognition in schizophrenia: An NIMH
Workshop on definitions, assessment,
and research opportunities. Schizophr
Bull 2008; 34(6): 1211-1220.

2. Mitchell R and Young A. Theory of mind
in bipolar disorder, with comparison to
the impairments observed in schizophre-
nia. Front Psychiatry 2016 Jan 18; 6: 188.
eCollection 2015.

3. Samamé C. Social cognition throughout
the three phases of bipolar disorder: A
state-of-the-art overview. Psychiatry Res
2013; 210(3): 1275-1286.

4. BoraE, Bartholomeusz C, and Pantelis
C. Meta analysis of theory of mind (ToM)
impairments in bipolar disorder. Psychol
Med 2016 Jan; 46(2): 253-264.

5. Samamé C, Martino DJ, and Strejilevich
SA. An individual task meta-analysis of
social cognition in euthymic bipolar dis-
orders. J Affect Disord 2015 Mar 1; 173:
146-153.

6. Samamé C, Martino DJ, and Strejilevich
SA. Social cognition in euthymic bipolar
disorder: Systematic review and meta-an-
alytic approach. Acta Psychiatr Scand 2012
APpr 1;125(4): 266—280.

7. Lee]J, Altshuler L, Glahn DC, et al. Social
and nonsocial cognition in bipolar disor-
der and schizophrenia: Relative levels of
impairment. Am J Psychiatry 2013 Mar;
170(3): 334-341.

8. Thaler NS, Allen DN, Sutton GP, et al.
Differential impairment of social cogni-
tion factors in bipolar disorder with and
without psychotic features and schizo-
phrenia. J Psychiatr Res 2013 Dec; 47(12):
2004-2010.

9. Lahera G, Montes JM, Benito A, et al. The-
ory of mind deficit in bipolar disorder: Is
it related to a previous history of psychot-
ic symptoms? Psychiatr Res 2008 Dec 15;
161(3): 309-317.

10. BoraE, Vahip S, Gonul AS, et al. Evidence
for theory of mind deficits in euthymic
patients with bipolar disorder. Acta Psy-
chiatr Scand 2005 Aug; 112(2): 110-116.

11. Wingo A, Harvey P, and Baldessarini R.
Neurocognitive impairment in bipolar

Indian Journal of Psychological Medicine | Volume 43 | Issue 3 | May 2021 201



Palaniappan and Easwaran

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

202

disorder patients: functional implica-
tions. Bipolar Disord 2009; 11(2): 113-125.
Pope M, Dudley R, and Scott J. Determi-
nants of social functioning in bipolar dis-
order. Bipolar Disord 2007; 9(1-2): 38-44.
Waghorn G, Chant D, and Jaeger J.
Employment functioning and disability
among community residents with bipolar
affective disorder: Results from an Aus-
tralian community survey. Bipolar Disord
2007; 9(1—2): 166-182.

Green MF, Horan WP, and Lee J. Social
cognition in schizophrenia. Nat Rev Neu-
rosci 2015; 16(10): 620-631.

Purcell AL, Phillips M, and Gruber J. In
your eyes: Does theory of mind predict
impaired life functioning in bipolar disor-
der? J Affect Disord 2013; 151(3): 1113-1119.
Caletti E, Paoli RA, Fiorentini A, et al.
Neuropsychology, social cognition and
global functioning among bipolar, schizo-
phrenic patients and healthy controls:
Preliminary data. Front Hum Neurosci
2013;17(7): 661.

Barrera A, Vdzquez G, Tannenhaus L,
etal. Theory of mind and functionality

in bipolar patients with symptomatic
remission. Rev Psiquiatr Salud Ment 2013;
6(2): 67-74.

Lahera G, Herrera S, Reinares M, et al.
Hostile attributions in bipolar disorder
and schizophrenia contribute to poor
social functioning. Acta Psychiatr Scand
2015 Jun; 131(6): 472—482.

Benito A, Lahera G, Herrera S, et al.
Deficits in recognition, identification,
and discrimination of facial emotions

in patients with bipolar disorder. Braz J
Psychiatr 2013; 35(4): 435-438.

Olley AL, Malhi GS, Bachelor J, et al. Exec-
utive functioning and theory of mind in
euthymic bipolar disorder. Bipolar Disord
2005; 7 (Suppl. 5): 43-52.

Vlad M, Raucher-Chéné D, Henry A, et al.
Functional outcome and social cognition
in bipolar disorder: Is there a connection?
Eur Psychiat 2018 Aug; 52: 116-125.
Lahera G, Ruiz-Murugarren S, Iglesias P,
et al. Social cognition and global function-
ing in bipolar disorder. ] Nerv Ment Dis
2012 Feb; 200(2): 135-141.

Martino DJ, Strejilevich SA, Fassi G, et

al. Theory of mind and facial emotion
recognition in euthymic bipolar I and
bipolar II disorders. Psychiatr Res 2011;
189(3): 379-384.

Lahera G, Benito A, Gonzilez-Barroso A,
etal. Social-cognitive bias and depressive
symptoms in outpatients with bipolar dis-
order. Depress Res Treat 2012; 2012: 670549.
D’Andrade RG. The development of cognitive
anthropology. Cambridge, NY: Cambridge
University Press, 1995.

26.

27.

28.

29.

30.

31

32.

33.

34.

35.

36.

37

38.

Shore B. Culture in mind: Cognition, culture
and the problem of meaning. Oxford, NY:
Oxford University Press, 1996.

Kobayashi C, Glover GH, and Temple E.
Cultural and linguistic effects on neural
bases of ‘Theory of Mind’ in American
and Japanese children. Brain Res 2007
Aug; 1164: 95-107.

ZhuY, Zhang L, Fan J, et al. Neural basis
of cultural influence on self representa-
tion. Neuroimage 2007; 34: 1310-1316.
Mehta UM, Thirthalli J, Naveen Kumar
C, etal. Validation of Social Cognition
Rating Tools in Indian Setting (SOCRA-
TIS): A new test-battery to assess social
cognition. Asian J Psychiatr 2011Sep; 4(3):
203-209.

McKinnon MC, Cusi AM, Macqueen GM.
Impaired theory of mind performance in
patients with recurrent bipolar disorder:
Moderating effect of cognitive load. Psy-
chiatr Res 2010; 177(1-2): 261-262.

Rosa AR, Sdnchez-Moreno J, Martinez-
Aran A, et al. Validity and reliability of
the Functioning Assessment Short Test
(FAST) in bipolar disorder. Clin Pract Epi-
demiol Ment Health 2007 Jun 7; 3: 5.
Fritz CO, Morris PE, and Richler JJ. Effect
size estimates: Current use, calculations,
and interpretation. ] Exp Psychol Gen
2012;141(1): 2-18.

Van Rheenen TE and Rossell SL. Objective
and subjective psychosocial functioning
in bipolar disorder: An investigation

of the relative importance of neurocog-
nition, social cognition and emotion
regulation. J Affect Disord 2014 Jun; 162:
134-141.

Aydemir O, Akkaya C, Uykur B, et al.
Effect of facial emotion recognition on
subjective psychosocial functioning in
bipolar patients. Acta Psychiatr Scand
2013;127(5): 412—413.

Vierck E and Joyce PR. Influence of per-
sonality and neuropsychological ability
on social functioning and self-manage-
ment in bipolar disorder. Psychiatr Res
20155 229(3): 715-723.

Aparicio A, Santos J, Jimenez-Lopez E, et
al. Emotion processing and psychosocial
functioning in euthymic bipolar disorder.
Acta Psychiatr Scand 2017; 135(4): 339-350.
Duarte W, Becerra R, and Cruise K. The
relationship between neurocognitive
functioning and occupational functioning
in bipolar disorder: A literature review.
Eur J Psychol 2016; 12(4): 659-678.
Ospina LH, Nitzburg GC, Shanahan M,
et al. Social cognition moderates the
relationship between neurocognition
and community functioning in bipolar
disorder. J Affect Disord 2018 Aug 1; 235:
7-14.

Indian Journal of Psychological Medicine | Volume 43 | Issue 3 | May 2021

39.

40.

41.

42.

43.

44.

45.

46.

47

48.

Gordon A, Davis PJ, Patterson S, et al. A
randomized waitlist control community
study of social cognition and interaction
training for people with schizophrenia. Br
J Clin Psychol 2018 Mar; 57(1): 116-1130.
Roberts DL, Combs DR, Willoughby M,
et al. A randomized, controlled trial of
Social Cognition and Interaction Training
(SCIT) for outpatients with schizophrenia
spectrum disorders. Br J Clin Psychol 2014
Sep; 53(3): 281-298.

Zhang Y,Ma X, Liang S, et al. Social cog-
nition and interaction training (SCIT) for
partially remitted patients with bipolar
disorder in China. Psychiat Res 2019 Apr;
274:377-382.

Lahera G, Benito A, Montes JM, et al.
Social cognition and interaction training
(SCIT) for outpatients with bipolar dis-
order. J Affect Disord 2013 Mar 20; 146(1):
132-136.

Mur M, Portella MJ, Martinez-Aran A, et
al. Influence of clinical and neuropsycho-
logical variables on the psychosocial and
occupational outcome of remitted bipolar
patients. Psychopathology 2009; 42(3):
148-156.

Tabare “s-Seisdedos R, Balanza "-Martinez
V, Sdnchez-Moreno J, et al. Neurocogni-
tive and clinical predictors of functional
outcome in patients with schizophrenia
and bipolar I disorder at one-year fol-
low-up. J Affect Disord 2008 Aug; 109(3):
286-299.

Yalcin-Siedentopf N, Hoertnagl CM,
Biedermann F, et al. Facial affect recogni-
tion in symptomatically remitted patients
with schizophrenia and bipolar disorder.
Schizophr Res 2014; 152: 440-445.

Vierck E and Joyce PR. Influence of per-
sonality and neuropsychological ability
on social functioning and self-manage-
ment in bipolar disorder. Psychiatr Res
20155 229(3): 715-723.

Depp CA, Dev S, and Eyler LT. Bipolar de-
pression and cognitive impairment:
Shared mechanisms and new treatment
avenues. Psychiatr Clin North Am 2016
Mar; 39(1): 95-109.

Robinson L] and Ferrier IN. Evolution of
cognitive impairment in bipolar disorder:
A systematic review of cross-sectional
evidence. Bipolar Disord 2006 Apr; 8(2):
103-116.



