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ABSTRACT

ARTICLE HISTORY

Objective: Unstructured group support (UGS) has been shown to improve the prognosis of patients
with bipolar disorder (BP). However, objective evidence is needed to support implementation of UGS
intervention. This study aimed to investigate the effectiveness of UGS intervention and the associated
alterations in the objective indexes, mainly global function connectivity density (gFCD), in BP patients.
Methods: Remitted BP patients were enrolled and randomly assigned into a UGS group (received UGS
intervention for 26 weekly UGS sessions, and a sham group (received sham intervention). The effects
of UGS on adherence to the prescribed medications, social cognition, and quality of life were examined
and compared between these 2 groups. Magnetic resonance imaging (MRI) was performed to determine
the functional index and gFCD values, as an objective measurement of functional alterations in the
brain.

Results: The compliance rate was significantly greater in the UGS group than in the sham group at
the 2-year follow-up, after 26 weekly intervention sessions. The proportion of patients with increased
levels of compliance to pharmacological treatment, improved social cognition, and improved quality
of life were significantly higher in the UGS group than in the sham group. Furthermore, consistent with
these subjective measurements, the fMRI study revealed that gFCD values significantly increased in the
regions of the brain that are related to social cognition, in patients with UGS intervention.
Conclusion: UGS improves the compliance to pharmacological treatment, quality of life, and social
cognition of remitted BP patients. Notably, these findings offer the first objective evidence that UGS
enhances gFCD in BP patients. Thus, UGS implementation can help improve the psychiatric care for
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BP patients.

INTRODUCTION

A variety of medications have been shown to be effective
in the treatment of bipolar disorder (BP). However,
adherence to prescribed medications remains difficult for
BP patients, which can lead to relapse and other serious
consequences in psychiatric care. Unstructured group
support (UGS) enables participants to devise ways to remain
well, mainly through discussing collective experience and
sharing mutual information." Despite the unstructured
nature of these support groups, the participants are peer-
led and collectively decide an agenda for discussion.
Therefore, these groups not only offer a meeting place
where patients with BP can meet with each other, but also

provides a common purpose to actively seek effective ways
to learn from each other and get better in the future.??

Previous studies have reported that UGS has good
acceptivity, and can help improve the outcome in patients
with BP in the short term.3 Administering UGS intervention
in the early stage of illness of BP would benefit the patients
to a greater extent. Hidalgo-Mazzei et al.* reported that
UGS plus treatment with medication can benefit bipolar
Il subjects by improving social function and reducing
relapse. Morriss et al.> reported that UGS intervention
enhanced the compliance to medication and reduced
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the cost burden of treatment in patients with
BP.> Scott et al." demonstrated that UGS reduced relapse
by improving the cognitive ability and compliance to
pharmacological treatment.” Collectively, these studies
converged to suggest that the short-term effectiveness
and cost benefit of UGS were equivalent to those of group
psychoeducation, although the long-term effectiveness
of the UGS intervention could not be better than that of
group psychoeducation. In particular, a number of previous
studies have demonstrated that in the early stage of the
illness, UGS intervention improves the compliance to
medication and the cognitive ability.'5

Social cognition mainly refers to the social knowledge
and recognition of emotion, which have been shown to
mediate the correlation between neurocognition and social
functioning. Ospina et al.” reported that social cognition
exerts an impact on the neurocognition-functioning
association in patients with BP, and that neurocognition
and social cognition contribute to the functional outcomes
of BP patients in an interactive manner, in which
neurocognition directly affects community functioning.® A
number of previous studies have found that social cognition
is impaired in patients with BP, and that this plays a
pivotal role in the impairment of their cognitive ability
.78 Therefore, it has been suggested that improving social
cognition can help to improve neurocognition, and in turn
improve the compliance to treatment medication and the
quality of life of patients with BP.>'*

Previous studies have reported that social cognition
impairment is correlated to some dysfunctions in brain
functional activity. In fact, a number of key regions in
the brain, such as the temporo-parietal junction, medial
prefrontal cortex (mPFC), precuneus, and temporal
poles, have been identified to be associated with social
cognition, and the amygdala and orbitofrontal cortex
have been found to play a key role in the person’s social
networking skills.">"® These important findings converge
to suggest that social cognitive impairment has neural
bases. More importantly, a majority of these brain regions
related to social cognition are also involved in alterations
in brain functional activity with the symptoms of BP.™
'® Hence, from these neural bases, the social cognition and
symptoms of BP exist with reciprocal action. However, to
the best of our knowledge, the features of brain activity
and social cognition in BP patients, and the relationship
between UGS intervention and social cognition, remain
largely unexplored.

Global function connectivity density (gFCD) has been
widely adopted to assess brain functional connectivity
and regional brain metabolism in previous studies. As an
objective index, gFCD can reflect the processing capability
of the entire brain.”? Hence, in the present pilot study,
gFCD was applied as the objective tool to evaluate
the effectiveness of UGS in the improvement of social

cognition in patients with remitted BP at the early stage of
the illness. The following were hypothesized: (1) 26-week
UGS intervention sessions can improve the social cognition
impairment in patients with BP; (2) along with improved
social cognition, the gFCD in brain regions associated with
social cognition could be enhanced; (3) the compliance to
medication treatment and the quality of life of patients
with BP could be improved as a result of improved social
cognition.

METHODS

Participants and Study Design

In the present pilot study spanning 2 years, female BP
patients were recruited as participants, considering that
male BP patients are frequently affected by substance
abuse, especially alcohol abuse, which may affect the
analysis.' Screened female BP patients, who fully met the
following criteria, were eventually studied: (1) criteria
for bipolar disorder in DSM-IV; (2) the maintenance
of the clinical remission state during the term of this
study, as assessed by 2 experienced psychiatrists, with
HAMD-17 item scores of <7 and young manic rating scale
(YMRS) scores <5; (3) no metal implants in the body (e.g.,
metal implants in the neck or head, or cardiac pacemaker,
fixation elements, or artificial joints); (4) no tattoos;
(5) no medical history of psychiatric disorders, neurologic
diseases, or other major health problems; (6) right-
handedness on the basis of the Edinburgh Handedness
Inventory; (7) corrected-to-normal or normal vision, as
well as normal color vision, as examined in the vision tests;
(8) no major self-reported life events during the study
period; (9) no alcohol or other substance abuse throughout
the study. The exclusion criteria for patients and healthy
controls were as follows: (1) moderate-to-severe physical
disease (e.g., respiratory, cardiovascular, endocrine,
neurological, liver, or kidney disease); (2) presently
receiving electroconvulsive therapy; (3) a history of loss of
consciousness for more than 5 minutes, regardless of the
cause; (4) left-handedness, as determined by the Annett
Hand Preference Questionnaire; (5) magnetic resonance
imaging (MRI) contraindications, including claustrophobia;
(6) 1Q <80 (ascertainment by Wechsler adult intelligence
scale-revised China ( WAIS-RC); and (7) subjects who are
pregnant or suckling a baby during the lactating period.
A total of 40 female BP patients were enrolled from
the Inpatient Department of Wenzhou Seventh People’s
Hospital (Wenzhou, Zhejiang, China). To determine
alterations in gFCD in BP, 20 female healthy controls
were enrolled in this study, and their characteristics
are listed in Table 2. The 40 female BP patients were
randomly assigned into 2 groups (with 20 patients in each
group): the UGS group, in which BP patients received UGS
intervention from the first week of their acquired first
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clinical remission and hospitalized treatment, and were
discharged from the hospital; the control group, in which
BP patients did not receive UGS intervention, and talked
about interesting topics such as shopping experiences and
comedy.

The study protocol was reviewed and approved by the
Ethics Committee of Wenzhou Seventh People’s Hospital.
A written informed consent was provided by each
participant.

Unstructured Group Support Intervention

The UGS intervention included a total of 26 sessions, with
2 one-hour sessions per week. In the UGS group, each session
provided the participating patients with control, not only
for the processes of delivering group intervention, but also
in the overall aim of the intervention for each participant.
A manual on the UGS intervention was prepared by the
therapists, and was given to the participants as a handout
during the first session.? In order to optimize the UGS,
one expert peer patient and 2 health professionals met
with groups of up to 20 participants, and were present to
facilitate the group discussion, encourage participation,
prevent unhelpful group behaviors (e.g. bullying and
scapegoating), prevent factual misinformation, and clear
up factual uncertainty, when directly requested.

Follow-Up

The study groups were followed-up for 8 months from May
2017 (upon completion of the 26-week UGS intervention) to
December 2017, during which the participating patients
were invited to the study room in the hospital for
measurement of outcomes, including the compliance
to the pharmacological treatment, social cognition, and
quality of life. The psychiatrists and staff who performed
the assessments were fixed during the study, Figure 2.

MRI Scanning

MRI data were acquired using a 3.0 T MR system (Discovery
MR750, General Electric, Milwaukee, WI, USA). Tight but
comfortable foam padding was used to minimize head
motion, and earplugs were used to reduce scanner noise.
Sagittal 3D T1-weighted images were acquired using a
brain volume sequence with the following parameters:
repetition time (TR) = 8.2 ms; echo time (TE) = 3.2 ms;
inversion time (Tl) = 450 ms; flip angle (FA) = 12°; field of
view (FOV) = 256 mm x 256 mm; matrix = 256 x 256; slice
thickness = 1 mm, no gap; and 188 sagittal slices. Resting-
state functional MRI (fMRI) data were acquired using a
gradient echo single-shot echo planar imaging sequence
with the following parameters: TR/TE = 2000/45 ms;
FOV = 220 mm x 220 mm; matrix = 64 x 64; FA = 90°;
slice thickness = 4 mm; gap = 0.5 mm; 32 interleaved
transverse slices; and 180 volumes. All the study subjects
were instructed to keep their eyes closed, relax, move as

little as possible, think of nothing in particular, and not fall
asleep during the fMRI scans. 2

The fMRI Data Pre-processing

Resting-state fMRI data were preprocessed using
SPM8 software (http://www.fil.ion.ucl.ac.uk/spm). For
each subject, the first 10 volumes were discarded to allow
the signal to attain equilibrium, while the participants
adapted to the scanning noise. The remaining volumes
were corrected for the acquisition time delay between
slices. Realighment was then performed to correct the
motion between time points. The fMRI data for all of the
subjects were within the defined motion thresholds (i.e.,
translational and rotational motion of less than 2 mm
and 2°, respectively). We also calculated the frame-
wise displacement (FD), which indexes the volume-to-
volume changes in head position. There was no significant
difference in the mean FD (t = —1.47; P = .305) between
the patients (0.092 + 0.010) and controls (0.080 + 0.025).
The average blood oxygen level-dependent signals of the
white matter and ventricles were removed by regression,
following procedures as described previously,? in which
several nuisance covariates (the 6 motion parameters,
their first-order derivatives, and the average BOLD signals
from the ventricles and white matter) were regressed out
of the data. Global signal regression has been considered
a controversial strategy for processing resting-state
fMR,?2> because global signals have also been found to
reflect neurobiologically important information.??¢ Thus,
we did not remove the global signal in the fMRI data
pre-processing.

Considering that the signal spike caused by head motion
may significantly contaminate the final resting-state
fMRI results, even after regressing out the linear motion
parameters, we further regressed out the spike volumes
when the FD of the specific volume exceeded 0.5. The
datasets were then band-pass filtered over a frequency
range of 0.01 to 0.08 Hz. In the normalization step,
individual structural images were linearly (12 affine
parameters) co-registered with the mean functional
image. The structural images were then segmented
and normalized to the Montreal Neurological Institute
(MNI) space using a high-level nonlinear warping algorithm,
according to the diffeomorphic anatomical registration
through the exponentiated Lie algebra technique, as
described previously.? Finally, each filtered functional
volume was nonlinearly transformed in the MNI space using
the deformation parameters of the 2 co-registration steps,
and was resampled into a 3-mm cubic voxel.

The gFCD Calculation

The gFCD of each voxel was calculated using an in-house
script written on a Linux platform, following the method
as described previously.”®?° We first computed Pearson’s
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linear correlations between the time series of each pair of
all of the GM voxels and obtained a whole-brain FC matrix
for each subject. The computation was constrained within
a cerebral GM mask, which was generated by thresholding
(a threshold of 0.2) a prior GM probability map in SPM8.
Pairs of voxels with a correlation coefficient of r > 0.6 were
considered significantly connected. For a given voxel x0,
gFCD was computed as the number of functional connections
between x0 and the remaining GM voxels that satisfied
the correlation coefficient threshold (i.e., r > 0.6). To
confirm whether the correlation threshold would influence
intergroup comparisons, we further calculated the gFCD
using the same process, except for a correlation coefficient
threshold of r > 0.4. To minimize variability across subjects,
grand mean scaling of gFCD was performed by dividing the
gFCD value of each voxel by the mean gFCD value of all
of the cerebral GM voxels. Finally, the gFCD maps were
spatially smoothed using a 6 mm x 6 mm x 6 mm FWHM
Gaussian kernel. This minimized the impact of anatomical
differences between study subjects, gender, age, illness
duration and education level, which all regressed out as
co-variants (FEW correction).’?2 Multiple comparison was
performed with the Bonferroni correction method using
0.05/3 as threshold. 22 Voxel-wise intergroup comparisons
gFCD (with r > 0.6) were performed using a GLM, adjusted
for age and sex. We repeated the voxel-wise intergroup
comparisons of gFCD using a permutation-based inference
tool for nonparametric statistics (“randomize”, part of
FSL). The number of permutations was set to 5000, and the
significance threshold was set at P < .001 after correcting
for family-wise error using the threshold-free cluster
enhancement option in FSL.

Measurement of Outcomes

The compliance to the pharmacological treatment was
defined as previously reported,? and evaluated by the
treating psychiatrist. Briefly, the patient’s compliance level
was assigned to one of the following 4 categories: (1) high,
for patients who adhered to the medication, appointments
and interventions, 80-100% of the time; (2) moderate,
for patients who complied with all aspects of treatments
and intervention, 60-79% of the time; (3) low, for patients
who complied, 20-59% of the time; and (4) noncompliant,
for patients who adhered to the treatments <20% of the
time.2 The social cognition assessment was performed using
the Social Impairment Rating Scale to assess the alteration
in social cognition.?3" The World Health Organization
Quality of Life self-questionnaire (WHO-QoL-26) was used
to assess the quality of life.* In the examination for BP, the
total severity of hypomanic/manic or depressive symptoms
was assessed using the HAMD, HAMA, or HMRS.2 To monitor
the symptoms of relapse, structural interviews were
conducted by senior professional psychiatrists at one
week, according to the diagnostic criteria of BP in DSM-1V,
in order to determine whether the patient had relapsed.

Determination of Substance Abuse

A urine test was conducted to determine substance abuse
per month. The status of alcohol or nicotine abuse was
reported by the relatives of the participants.

Statistical Analysis

Statistical Package for the Social Sciences (SPSS) version
20.0 (IBM SPSS Corp.; Armonk, NY, USA) was used for the
statistical analysis. A one-tailed test, also referred to as a
directional hypothesis, was used to test for the possibility
of relationship. Nominal data were expressed in percentage
and frequency, while parametric data were presented as
mean = standard deviation (SD). The YMRS/HAM-D scores at
baseline and at the different time points during the follow-up
period were compared using the paired t-test. Variance
analysis was conducted to compare the compliance rate
between these 2 groups. A value of P < .05 was considered
statistically significant between groups. Multiple comparison
correction was made using the Bonferroni correction, also
known as the Bonferroni test in statistical analysis.

RESULTS

Sociodemographic and Clinical Characteristics of the
Study Patients

A total of 40 female BP patients who fulfilled the inclusion
criteria and matched 20 healthy controls were enrolled in
the present study. These patients were randomly assigned
into 2 groups: the UGS group (n = 20), which received
26 weekly sessions of UGS; the sham group (n = 20), which
received sham intervention. The demographic and clinical
characteristics of the female BP patients in these 2 groups
are summarized in Table 1. The mean age of these study
patients was 35.4 years, with age ranging from 34-40 years.
There were no significant differences in sociodemographic
and clinical characteristics, and these were comparable
between the 2 study groups (Table 1). During the study period
spanning 2 years, all participants underwent 2 independent
MRI scans. None of the participants withdrew from this study.

Comparison of Compliance to the Pharmacological
Treatment, Social Cognition, and Quality of Life
Between the Two Groups

The compliance to pharmacological treatment, social
cognition, and quality of life were compared between the
UGS group and sham group, and the findings are presented
in Tables 1, 3, and 4. After the 26 weekly sessions of UGS
intervention, the medicine compliance and quality of life
differed significantly between the UGS group and the sham
group. The compliance rate was higher in the UGS group than
in the sham group, especially during the follow-up period.
The quality of life scores were higher in the UGS group,
when compared with the sham group. The social cognition
scores were also higher in the UGS group than in the sham
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Table 1. Baseline Sociodemographic and Clinical Characteristics of the Study Patients in the UGS and Sham Groups

Characteristics UGS group Sham group t P

Age [years, mean (SD)] 35.4 (2.6) 34.8 (3.9) 0.355 .589
Educational level [years, mean (SD)] 14.5 (4.3) 14.0 (5.0) 0.771 .223
Illness duration [years, mean (SD)] 2.2 (1.0) 2.4 (1.0) 0.503 411
HAMD [Mean (SD)] 5.5 (2.1) 5.7 (1.9) 0.558 .392
HAMA [Mean (SD)] 6.5 (2.5) 6.5 (3.0) 0.932 .069
HMRS [Mean (SD)] 4.5 (1.3) 4.0 (1.5) 0.936 .056
Compliance rate, high rank rate (high number of patients/total patients) 100% 100% N/A N/A
Social cognition scores [Mean (SD)] 10.5 (2.5) 10.0 (3.5) 1.490 .351
Quality of life scores 52.0 (8.5) 51.0 (11.8) 0.702 .188

UGS, unstructured group support; HAMD, hypomanic/manic or depressive symptoms; HMRS, hypomanic/manic or depressive symptoms.

group. The self-comparison at the different time points
demonstrated that the compliance, quality of life, and
social cognition improved at 6 months after completion of
the UGS intervention, and this maintained a stable trend in
the next 18 months, although some varied in these 2 groups.
This trend demonstrates that UGS significantly improved the
medicine compliance, quality of life, and social cognition of
patients, when compared to the sham group. Notably, none
of the patients in the UGS group relapsed during the study
term, while 6 patients (30%) relapsed in the sham group,
suggesting a hypomanic pattern.

The gFCD Alterations

The gFCD alterations at the indicated time points are
presented in Figure 1. At baseline, BP patients in the
UGS group and sham group presented with a significantly
decreased gFCD in the orbitofrontal cortex, prefrontal
cortex, temporal cortex, and parietal cortex, while this
increased in the thalamus and cingulate cortex (Figure 1A,
UGS vs. HCs; Figure 1B, Sham vs. HCs), when compared to
healthy controls. There was no significant difference in the
peak value of gFCD between the UGS group and sham group
(Figure 1C, UGS vs. Sham). At the 24-month follow-up time
point, an increase in gFCD located in the orbitofrontal
cortex, prefrontal lobe, and anterior parietal lobe
presented in patients in the UGS group, when compared
to the sham group (Figure 1D, UGS vs. Sham). However,
patients in both the UGS and sham groups presented with
a reduced gFCD in the orbitofrontal cortex, prefrontal

cortex, temporal cortex, and parietal cortex, and an
increased gFCD in the thalamus, cingulate cortex, and
striatum, when compared with healthy controls (Figure 1E,
UGS vs. HCs; Figure 1F, Sham vs. HCs).

DISCUSSION

The present pilot study on the effectiveness of UGS
intervention, and its associated alterations in the
objective index of gFCD in BP patients has yielded the
following major novel findings: (1) After completion
of the 26 weekly sessions of UGS intervention, the
pharmacological treatment compliance, social cognition,
and quality of life significantly improved in the UGS group
vs. the sham group; (2) In agreement with these subjective
measures, the values of gFCD in brain regions associated
with social cognition, including the orbitofrontal cortex,
prefrontal lobe, and anterio parietal lobe, significantly
increased in the UGS group vs. the sham group; (3) UGS
intervention was associated with fewer relapses than
sham intervention. Collectively, the findings provide the
first objective evidence that UGS intervention can improve
the medicine compliance, social cognition, and quality
of life. Considering recent findings that gFCD can also
reflect brain metabolism alterations,'3 the present pilot
study suggests that UGS intervention can enhance the
connection between the orbitofrontal cortex, prefrontal
lobe, anterior parietal lobe, and the entire brain, as well
as the metabolism in these brain regions.

Table 2. Sociodemographic characteristics of the healthy controls and the comparison with UGS and sham groups

Age [years, mean

Educational level

Social cognition scores Quality of life score

(SD)] [years, mean (SD)] [Mean (SD)]
Sociodemographic characteristics of the healthy controls (N = 20)
36.0 (3.5) 14.5 (2.5) 18.5 (2.5) 95.0 (2.5)
t | P R T | P IR
Comparison between UGS and sham groups
UGS groups 0.755 .231 1.203 .094 7.580 <.001 18.253 <.001
Sham groups 0.586 .5421 1.009 .073 6.356 <.001 14.520 <.001

UGS, unstructured group support.
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Table 3. Comparison of Compliance to Pharmacological Treatment, Social Cognition, and Quality of Life Between the

Two Groups During the First Year of Follow-Up

Variable UGS group Sham group T P
6 month-follow-up
Illness duration, years, mean (SD) 2.7 (1.0) 2.9 (1.0) 1.203 .059
HAMD, Mean (SD) 5.0 (2.0) 5.5(2.4) 1.332 .054
HAMA, Mean (SD) 6.0 (2.5) 6.5 (2.5) 1.300 .051
HMRS, Mean (SD) 5.0 (1.0) 4.9 (2.0) 0.998 .100
Compliance scores, Mean (SD) 100% 100% N/A N/A
Social cognition scores, Mean (SD) 14.5 (2.0) 12.0 (3.0) 1.098 .015
Quality of life scores 72.0 (12.5) 55.0 (10.5) 5.452 .000
Group UGS group Sham group
T P t P
Self-comparison between 6 months and baseline
Compliance scores, Mean (SD) N/A N/A N/A N/A
Social cognition scores, Mean (SD) 5.852 .000 1.023 .150
Quality of life score 9.580 .000 0.982 162
12 months follow-up time point
Illness duration, years, Mean (SD) 3.2 (1.0) 3.4 (1.0) 0.988 0.070
HAMD, Mean (SD) 5.5 (2.5) 5.5 (2.0) 1.025 .060
HAMA, Mean (SD) 5.0 (2.0) 5.5 (2.0) 0.956 .102
HMRS, Mean (SD) 5.0 (1.5) 8.0 (2.0) —-1.525 .015
Compliance scores, Mean (SD) 100% 80% 4.903 .000
Social cognition scores, Mean (SD) 16.5 (2.5) 12.0 (2.5) 3.356 .000
Quality of life scores 75.0 (10.5) 50.0 (14.5) 10.230 .000
Group UGS group Sham group
t P t P
Self-comparison between 12 months and baseline
Compliance scores, Mean (SD) 8.402 .000 —2.009 .000
Social cognition scores, Mean (SD) 11.570 .000 -1.586 .012
Quality of life scores 15.235 .000 —2.498 .025

UGS, unstructured group support.

Previous studies reported that the orbitofrontal cortex
plays a pivotal role in the interplay of self-monitoring
and emotional processing which underlie the generation
of emotions that guide social behavior and social
emotion.?>3 Simultaneously, the prefrontal lobe has been
shown to exert a key role in the social cognitive processes,
which could account for the prominence of temporal and
social terms in the associated pattern of thought.>”38 It has
been further noted that the anterior parietal lobe, with
an important role in the default mode network, may also
participate in social cognition processing.3** Collectively,
these previous studies have demonstrated that the
orbitofrontal cortex, prefrontal lobe, and anterior parietal
lobe are the pivotal components of the circuits involved in
social cognition processing. In this pilot study, we observed
that gFCD was altered in the orbitofrontal cortex, and
this finding converged with previous studies in support
of the orbitofrontal lobe as an important component in
modulating social cognition.

In this study, the UGS group showed an increase in gFCD
in these regions, suggesting that UGS intervention can
improve the social cognition in patients with BP. The
social cognition assessment also demonstrated that social
cognition was improved after 6 months of follow-up and
after 26 weekly sessions of UGS intervention, and this can
be maintained for up to 24 months of follow-up time. The
results of social cognition assessment were consistent with
the improvement in brain functional activity, and were
in support of the theory that UGS can improve the social
cognition of patients with BP. Many previous studies also
reported that among the patients with BP, schizophrenia,
even major depression disorder, the social cognitive and
neurocognitive impairments all related to the circuit which
is mainly comprised of the orbitofrontal cortex, prefrontal
lobe, and anterior parietal lobe.** Our findings converged
with previous reports to support the hypothesis that
normalization of the brain circuit functional activity can
improve the patient’s social cognitive impairments, and
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Table 4. Comparison of Compliance to Pharmacological Treatment, Social Cognition, and Quality of Life Between the

Two Groups During the Second Year of Follow-Up
Variable

UGS group

Sham group

18 month-follow-up time point
Age, years, Mean (SD) 36.9 (2.6) 36.3 (3.9) 0.578 .426
Educational level, years, Mean (SD) 14.5 (4.3) 14.0 (5.0) 0.705 .250
Illness duration, years, Mean (SD) 3.7 (1.0) 3.9 (1.0) 0.996 .079
HAMD, Mean (SD) 5.0 (2.0) 5.5 (2.5) 0.908 .069
HAMA, Mean (SD) 4.0 (2.0) 4.5 (2.5) 1.203 .049
HMRS, Mean (SD) 5.0 (1.0) 10.0 (1.5) -2.188 .007
Compliance scores, Mean (SD) 100% 60% 6.588 .000
Social cognition scores, Mean (SD) 16.5 (2.0) 10.0 (3.0) 5.377 .000
Quality of life Scores 70.0 (8.5) 50.0 (10.5) 6.520 .000
Group UGS group Sham group
T P T P
Self-comparison between 18 months and baseline
Compliance scores, Mean (SD) 14.225 .000 —6.253 .000
Social cognition scores, Mean (SD) 15.677 .000 —1.505 .047
Quality of life scores 14.200 .000 -3.250 .028
Variable UGS group Sham group t P
24-month follow-up time point
Age, years, Mean (SD) 37.4 (2.6) 36.8 (3.9) 0.999 .050
Educational level, years, Mean (SD) 14.5 (4.3) 14.0 (5.0) 0.566 475
Illness duration, years, Mean (SD) 4.2 (1.0) 4.4 (1.0) 0.755 211
HAMD, Mean (SD) 5.5 (2.0) 5.0 (2.5) 0.650 317
HAMA, Mean (SD) 6.0 (2.0) 6.5 (2.0) 0.652 .359
HMRS, Mean (SD) 6.0 (2.0) 14.0 (2.5) —-9.342 .000
Compliance scores, Mean (SD) 100% 40% 10.22 .000
Social cognition scores, Mean (SD) 16.0 (2.0) 12.0 (3.0) 1.235 .019
Quality of life scores 72.0 (8.0) 48.0 (12.0) 14.111 .000
Group UGS group Sham group
t P T P
Self-comparison between 24 months and baseline
Compliance scores, Mean (SD) 8.574 .000 -1.258 .045
Social cognition scores, Mean (SD) 9.000 .000 -1.157 .048
Quality of life scores 8.569 .000 —2.505 .032

provide clues for further study to investigate the method
to protect the social cognitive ability of BP patients.
However, the gFCD alterations were not correlated to the
social cognition scores in this study, which was mainly why
the results suggested the group difference between the
unstructured group (USG) and sham group.

Notably, we found that medicine compliance and quality
of life were also improved, which was associated with
the improvement in social cognition. These findings are
consistent with many previous studies, suggesting that
medicine compliance, quality of life, and social cognition
are reciprocal actions in patients with BP, and that
improving the medicine compliance or improving the social

cognition can be positively reciprocal, jointly improving
the quality of life of these patients.*'*

The present study may have limitations. First, only patients
with BP in the clinical remission state were enrolled.
According to previous studies, the rate of patients with
BP who have acquired clinical remission is very low
(approximately 30%). Hence, sample bias cannot be
avoided. Second, for the 26 weekly sessions for patients with
BP, only female patients were selected in this study, after
considering that the compliance of female patients was
better than that of male patients, as reported previously.
Hence, these present findings may have been weakened by
this sample bias. However, the objective index and brain
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Figure 1a-f. Alterations in the global function connectivity density of the study subjects. Comparison of global function connectivity
density (gFCD) between (a) UGS vs. HCs, and (b) Sham vs. HCs at baseline. When compared to healthy controls, patients in the
UGS group and sham group showed a significant decrease in gFCD in the orbitofrontal cortex, prefrontal cortex, temporal cortex,
and parietal cortex, but a significant decrease in gFCD in the thalamus and cingulate cortex; (c) Comparison of gFCD between the
sham group vs. UGS group; (d) Comparison of gFCD between the sham group and UGS group at the 24-month follow-up. Patients
in the UGS group presented with significantly increased gFCD in the orbitofrontal cortex, prefrontal lobe, and anterior parietal
lobe; (e) Comparison of gFCD between HCs vs. the UGS group. The gFCD was significantly decreased in the orbitofrontal cortex,
prefrontal cortex, temporal cortex, and parietal cortex, but increased in the thalamus, cingulate cortex, and striatum in patients
with UGS intervention; (f) Comparison of gFCD between healthy controls and patients in sham group. The gFCD was significantly
decreased in the orbitofrontal cortex, prefrontal cortex, temporal cortex, and parietal cortex, but was increased in the thalamus,

cingulate cortex, and striatum in the sham group.

function index can strengthen the explanation for these
findings. Third, according to ethics, patients in the sham
group should have been given UGS intervention after the
completion of the study. However, as it is known, treatment
time can influence the compliance of patients with BP.

In conclusion, these present findings demonstrate that UGS
interventioncanimprove the compliance to pharmacological
treatment, quality of life, and social cognition of remitted
BP patients. Notably, these findings have offered the first
objective evidence that UGS intervention enhances the

gFCD of patients with BP. Thus, UGS implementation can
help improve the psychiatric care for BP patients.

Data Availability Statement: The datasets generated and
analyzed during the present study are available from the cor-
responding author on reasonable request.

Ethics Committee Approval: Ethics commitee approval
was received from the Wenzhou Seventh Peoples Hospital
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Baseline: UGS group Baseline: Sham group
Social cognitive scores Social cognitive scores
10.5 (2.5) 10.0 3.5)

| |

The scores of Social cognitive scores of the UGS group : 14.5(2.0)

6 months

The scores of Social cognitive scores of the sham group : 12.0(3.0)
The social cognitive scores significantly increased in UGS group.

12 months

The scores of Social cognitive scores of the UGS group : 16.5(2.5)

The scores of Social cognitive scores of the sham group :12.0(2.5)
The social cognitive scores significantly increased in UGS group.

18 months

The scores of Social cognitive scores of the UGS group : 16.5(2.0)

The scores of Social cognitive scores of the sham group : 10.0(3.0)
The social cognitive scores none significantly changed in UGS group

24 months

The scores of Social cognitive scores of the UGS group : 16.0(2.0)

vs. 12 months

The scores of Social cognitive scores of the sham group : 12.0(3.0)

The social cognitive scores none significantly changed in UG S group

i

UGS improves the social cognition of remitted BP patients.

vs. 18 months

Figure 2. The flowchart of social cognitive alterations according to timeline.
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