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Objective: This study aims to identify the functional heterogeneity in fully or partially remitted patients with bipolar disorder and explore the correlations between psychosocial functioning and sociodemographic, clinical, neurocognitive and biochemical variables.

Methods: One hundred and forty fully or partially remitted patients with bipolar disorder (BD) and seventy healthy controls were recruited. The patients were grouped into different profiles based on the Functioning Assessment Short Test (FAST) domain scores by hierarchical cluster analysis. The characteristics of subgroups and the correlations between psychosocial functioning and sociodemographic, clinical, neurocognitive and biochemical variables in each cluster were then analyzed.

Results: There were three subgroups in fully or partially remitted patients with BD: the lower functioning group (LF), performed global functioning impairments; the moderate functioning group (MF), presented selective impairments in functional domains; and the good functioning subgroup (GF), performed almost intact functioning. Among the three subgroups, there were differences in FAST domains, sociodemographic variables, clinical variables, some neurocognitive domains and several biochemical indexes.

Conclusions: The study successfully identified three functional subgroups. The characteristics of discrete subgroups and the specific clinical factors, neurocognitive domains and biochemical indexes that are correlated with functional subgroups will allow for making tailored interventions to promote functional recovery and improve the quality of life.
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Introduction

Bipolar disorder (BD) is a common severe and lifelong mental disease characterized by alternating emotional symptoms (1, 2) which cause severe impairment in psychosocial functioning (3). Around 30%-60% patients with BD suffer from psychosocial functioning impairment that seriously affects functional recovery. Psychosocial dysfunction, such as occupational functioning, learning functioning, etc., could reduce occupational competitiveness and quality of life in bipolar disorder (4–7). Psychosocial functioning impairment can be present across different phases in patients with BD, even during remitted phase (8). A 2-year follow-up study showed that although 64% of patients with BD can achieve clinical remission, only 34% of patients achieved functional recovery (9). In recent years, the treatment of patients with BD has begun to pay more attention to functional recovery and prognosis (10), suggesting that functional recovery is as equal important as clinical remission.

Heterogeneity of neurocognition has been reported in schizophrenia at earlier but only a few studies could be found in bipolar disorder (11). Burdick et al. provided empirical evidence on significant heterogeneity of neurocognition in patients with BD, and three different neurocognitive subgroups were found, meanwhile, the demographic and clinical characteristics were different among these subgroups (12), which was consistent with the other study (13). And evidence suggests that heterogeneity of psychosocial functioning in BD might exist, which was based on the same or even better neurocognitive performance as the general population (4, 14). In addition, Sole et al. first confirmed that in euthymic patients with BD also existed three different functional subgroups based on the Functioning Assessment Short Test (FAST) domain scores, and three groups have been reported as low functioning group (LF), intermediate functioning group (MF) and good functioning group (GF) (15). Although the above-mentioned studies demonstrated the functional heterogeneity in patients with bipolar disorder, comparatively little is known about it. Moreover, the FAST scale was extensively used to assess the psychosocial functioning of patients with BD, which can comprehensively cover almost all areas of psychosocial functioning (16).

Several sociodemographic, clinical and neurocognitive factors such as age, gender, subthreshold symptoms, age of onset, number of depressive or hypo/manic episodes, psychotic symptoms, chronicity, comorbidities and cognitive reserve have been suggested to influence psychosocial functioning in patients with BD (10, 15, 17–20). Neurocognitive impairment has been demonstrated to be a key predictor of poor functional outcomes (21, 22), which is highly related to functional deficits in patients with BD (23). Especially, the executive function, verbal memory and attention were considered as predictors of good psychosocial functioning (14). In addition, our previous research and other studies have revealed that cognitive reserve plays an important role between neurocognitive functioning and psychosocial functioning (8, 24). Furthermore, the number of episodes, especially more depressive episodes was significantly related to lower functioning (3). In addition, the suicidal ideations and psychotic symptoms in lately episode were correlated with poor quality of life in BD patients (17, 25). And the relationship between suicidal ideations and poor quality of life seems to be related to individuals' life satisfaction (26). Patients in a depressive mood state are more likely to be dissatisfied with their life, and they seems more easily to have suicidal ideations which linked to poor health related outcomes (17, 27). Notably, the researchers pointed out that biomarkers were correlated with a decline in the functioning of patients with BD (28). Levels of albumin, triglyceride and apolipoprotein have been pointed to predict psychosocial functioning but there are still insufficient investigations (29). Much more studies are necessary.

Thus, the study aimed to: (i) identify discrete functional subgroups in patients with BD based on the FAST domain scores; (ii) compare different subgroups with respect to sociodemographic, clinical, biochemical and neurocognitive variables; (iii) explore potential factors affecting the psychosocial functioning. We hypothesized that: (i) there may be three functional subgroups in fully or partially euthymic patients with BD; (ii) these different functional subgroups will perform differently on some sociodemographic, clinical, biochemical and neurocognitive variables; (iii) the age of first onset, suicidal ideation, degree of depression, number of episodes and biomarker levels may correlate with functional outcomes.



Materials and methods


Participants

A total of 140 fully or partially remitted patients with BD aged from 16 to 60 years participated in the cross-sectional study between April 2019 and October 2020 from the wards of the psychiatric department and outpatient department of Xiamen Xianyue Hospital, the Affiliated Brain Hospital of Guangzhou Medical University and the Third Affiliated Hospital of Sun Yat-Sen University, Guangzhou and Xiamen, China. And the diagnosis of BD was done by one psychiatrist who did not involve in the neuropsychological assessments. All patients met the following inclusion criteria: (i) confirmed diagnosis of BD according to DSM-IV (Diagnostic and statistical manual of mental disorders—IV); (ii) be in fully or partially remitted state for at least 3 months, which was defined as a score ≤ 14 on the Hamilton Depression Rating Scale-17 (HAMD) (30) and of ≤ 14 on the Young Mania Rating Scale (YMRS) (31); (iii) satisfy the basic communicated skills, with voluntary participation in the study. The exclusion criteria were: (i) intelligence quotient (IQ) ≤ 70 on Wechsler Adult Intelligence Scale (WAIS-CR); (ii) with any other comorbidities or psychiatric disease affecting neuropsychological performance; (iii) accompanied by other serious physical diseases, such as severe organ failures, malignant tumors, etc.; (iv) history of head trauma; (v) substance use disorders; (vi) color blindness or weakness, or with hearing problems; (vii) received electroconvulsive therapy (ECT) over the past year; (viii) pregnancy or breastfeeding. All patients maintained previous pharmacological treatment because of the ethical principles. In addition, 70 healthy individuals were recruited from two communities in Guangzhou city as the healthy controls (HCs) without any psychiatric disease and there was no family psychiatric history. All participants gave written informed consent prior to their participation in the study. This study obtained approval from the research ethics committee of the Sun Yat-sen University.



Assessments
 
Sociodemographic and clinical assessment

All the following data were collected by a clinical interview based on the Structured Clinical Interview for DSM-V (SCID). The sociodemographic data included age, gender, only-child status, marital status, residence, employment and education level. Clinical data include BMI (kg/m2), psychotic symptoms, family psychiatric history, past psychiatric history, age at first onset, age of first treatment, chronicity, the number of hospitalizations and medications. Current psychotic symptoms were measured by one psychiatrist who did not involve in the neuropsychological assessments. The YMRS and HAMD scales were used to determine the degree of mania and depression by clinical specialists in psychiatry.



Psychosocial functioning assessment

The FAST was used to measure psychosocial functioning in the study, which is an interviewer-administered instrument developed to assess the main difficulties in daily life (32). The FAST contains six specific domains of functional areas, including autonomy, occupational functioning, cognitive functioning, financial issues, interpersonal relationships and leisure time. There are 24 items, and each item is rated using a four-point scale, 0 indicates no difficulty, 1 indicates mild difficulty, 2 indicates moderate difficulty and 3 indicates severe difficulty. The total score is ranging from 0 to 72, and the higher the score, the poorer the functional outcomes. The FAST scale has been widely used in Chinese patients with BD with good reliability and validity (16).



Neurocognitive functioning assessment

The neuropsychological battery tests were used to evaluate four different cognitive domains: (i): Attention and processing speed was evaluated with the Digit Symbol Coding and Digital Span Forward subtest and the Trail Making Test Part A (TMT-A) (33). (ii): Working memory consisted of the Digital Span Backward subtest of the WAIS-RC and Trail Making Test Part B (TMT-B) (34); (iii): Visual memory was tested by the Visual Reproduction subtest and the Visual Recognition subtest of the Wechsler Memory Scale-Revised (WMS-R) (35); (iv): Executive function was evaluated by the Stroop Color and Word Test (SCWT) (36).



Suicidal ideation

The suicidal ideation was evaluated by the Beck scale for suicide ideation scale (BSI) (37), which contains 19 items and includes two dimensions: suicidal ideation and suicidal behavior, with adopting 3-point Likert scale ranging from 0 to 2. The first five items were used to test the suicidal ideation in the present study, and the patients answered only the first five questions. If the answers to item 4 and item 5 were “No”, it was considered that there was no suicidal ideation. The BSI scale-Chinese version was demonstrated to be a reliable instrument for individuals with BD (38).



Biochemical index assessment

In the study, a total of 9 biomarkers were collected based on previous investigations (18, 29, 39), including total protein, TP; albumin, ALB; lipid metabolism (triglycerides, TG; low-density lipoprotein cholesterol, LDL; high-density lipoprotein cholesterol, HDL); serum thyroxine (free triiodothyronine, FT3; total triiodothyronine, TT3; free thyroxine, FT4; serum total thyroxine, TT4). All individuals were taken fasting blood samples about 5ml at 7:00 am and then placed in a blood collection tube with special measuring instruments by professionals from three hospitals. Specific analyses, such as blood centrifugation and serum extraction of these biomarkers, were performed by relevant laboratories.




Statistical analysis

The IBM SPSS Statistics 21.0 was used for data analysis. The means and standard deviations (SD) were used to describe continuous variables, or the number (N) and percentage (%) were used for categorical variables. To compare the baseline data between patients with BD and HCs, a t-test was evaluated for continuous variables and the χ2 test was used for categorical variables. The neurocognitive tests scores and the FAST scores were switched into the standard values via z-scores based on the healthy controls' performance by using the following formula: z-score = (patients test score—HC test M)/HC test SD. Higher scores of the FAST domains meant lower functioning. On the contrary, the z-scores were reversed, and higher scores indicated better functional performance. Likewise, higher scores of the TMT-A and TMT-B implied worse cognitive performances, which were also inversed that lower scores indicated poorer performance aligned with the other neurocognitive measures.

Then, hierarchical cluster analysis was used to identify functional subgroups in remitted patients with BD. Ward's linkage was chosen as the agglomeration procedure, in addition, counting similarities between samples by squared Euclidean distance. The inspection of the dendrogram (Supplementary material 1) was used to determine the number of clusters and then a discriminant functional analysis (DFA) was adopted to validate the clusters. One-way analysis of variance (ANOVA) was carried out to analyze differences on six FAST domains among the three resulting groups (lower functioning, LF; moderate functioning, MF; good functioning, GF) and the HC group. When the ANOVA showed significant differences then LSD post hoc comparisons were used to examine pairwise differences. The Kruskal Wallis test and ANOVA were applied as appropriate to determine differences in sociodemographic, clinical, neurocognitive and biochemical variables among the three subgroups. Ultimately, the associations between FAST domains and sociodemographic, neurocognitive and biochemical variables were evaluated by Pearson partial correlations controlling for the HAMD and age as covariates. The Pearson correlations were used to determine the associations between FAST domains and clinical variables. All P-values were two-tailed, and statistical significance was set to P < 0.05.




Results


Characteristics of patients with bipolar disorder and healthy controls

Table 1 displays the sociodemographic and clinical characteristics of participants in the study. There were no significant differences between patients with BD (n = 140) and HCs (n = 70) groups on age, BMI and gender. Moreover, there were significantly different between the two groups on some variables, see details in Table 1. Moreover, antipsychotics [117(83.6%)], lithium [55 (39.3%)], valproate [77 (55.0%)] and benzodiazepines [40 (28.6%)] were commonly used medications in patients with BD. As we expected, the total FAST score of patients with BD (13.35 ± 11.69) was significantly higher than those in the HC group (P < 0.001), which indicating a better psychosocial functioning for HCs. In addition, other domains of the FAST in the HC group, except for autonomy and leisure time, performed better than those in the BD group.


TABLE 1 Descriptive summary between patients with bipolar disorder and healthy controls.
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Clustering in the FAST in patients with bipolar disorder

Based on the hierarchical cluster analysis, Figure 1. shows that there existed three significantly different functional subgroups in patients with BD. And the three clusters contained 35 patients (25%), 72 patients (51.4%) and 33 patients (23.6%), respectively. The DFA was introduced to check the validity of the three clusters, which revealed the presence of two discriminant functions explaining 88.1% and 11.9% of the variance (Wilks' λ = 0.140, χ2 = 264.164, P < 0.001; Wilks' λ = 0.665, χ2 = 54.924, P < 0.001, respectively). Importantly, both financial and occupational domains contributed more than other FAST domains to classify these individuals into different functional clusters. The correlation coefficients for function 1: financial = 0.574, occupational = 0.525; and for function 2: financial = −0.687, occupational = 0.553. According to the DFA, approximately 94.3% of the original samples were grouped into correct functional clusters, which suggests the good validity of hierarchical clusters.


[image: Figure 1]
FIGURE 1
 Graphical agglomeration of functional subgroups in patients with BD. Scatter-plot and centroids of the discriminant values vie the discriminant functional analysis (DFA) based on the functional subgroups established from the hierarchical cluster analysis. The centroids are the mean score of three different clusters. Cluster 1 is the moderate functioning group (1 = MF), cluster 2 is the good functioning subgroup (2 = GF) and cluster 3 is the lower functioning group (3 = LF).




Comparisons on the FAST domains between three functional clusters and HCs

One-way ANOVA displayed significant differences between three clusters and HCs with all P < 0.001. Based on the level of functional impairment, the following showed how BD clusters are labeled (Table 2; Figure 2): Cluster 1, the moderate functioning group (MF), showed selective impairment compared with HCs for cognitive, occupational, interpersonal and leisure time domains (all P < 0.05). Otherwise, all FAST domain scores were higher than those of the LF group with all P < 0.001 except for the leisure time, and lower than those of the GF group except for the financial domain. Cluster 2, the good functioning group (GF), which performed comparably to HCs in all domains, except for both autonomy and leisure time (P = 0.036, P = 0.003, respectively). The GF group displayed significantly superior performance than the LF and MF groups in all domains with all P < 0.05, except for the financial domain between the GF and MF groups. Cluster 3, the lower functioning group (LF), performed a global functioning impairment in all FAST domains, with significantly inferior performance in comparison with HCs and GF groups with all P < 0.001, and presented inferior performance than the MF group on most FAST domains (all P < 0.05), except for the leisure time.


TABLE 2 Comparisons between FAST domains according to three functional clusters and HCs (Z-score).
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FIGURE 2
 The Z-scores of the FAST comparing BD clusters with HCs. The Y-axis depicts z-scores with a Mean of 0 and SD of 1. HC = healthy controls; cluster 1 = moderate functioning; cluster 2 = good functioning; cluster 3 = lower functioning.




Comparisons on sociodemographic, clinical, neurocognitive and biochemical variables among the three functional subgroups

As shown in Table 3, ANOVA displayed significant differences among the three groups on age (P = 0.046), then the pairwise comparisons revealed that patients in the GF group were significantly older than patients in the LF group (P = 0.023). Regarding clinical variables, three subgroups did differ on the HAMD scores (P = 0.011), with the LF group presenting more depressive symptoms than the GF group (P = 0.004). There were significant differences among the three groups on the age of first onset (P = 0.043), where the age of first onset of patients in the LF group appeared to be younger than those of patients in the GF group (P = 0.016). Notably, the patients performed differently in terms of suicidal ideation regarding P = 0.045, with post hoc tests revealing that the prevalence of patients who had suicidal ideation in the MF group was higher than those in the GF group (P = 0.023). Concerning neurocognitive variables, there were no differences on most of neurocognitive domains, except for the visual reproduction test between the GF and MF groups (P = 0.042) (see Table 4).


TABLE 3 Comparisons in sociodemographic, clinical and biochemical variables between the three functional clusters.
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TABLE 4 Comparisons between three functional clusters on neurocognitive variables (z-score).
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Specifically, concerning biochemical variables, there were statistically significant differences among the three groups in ALB and TG levels (P = 0.046, P = 0.049). The pairwise comparisons indicated that the ALB level in the MF group was higher than those in the GF group (P = 0.016) and the TG level in the LF group was lower than those in the GF group (P = 0.023). In addition, compared with the MF group, the levels of TT4 and HDL in the LF group were significantly higher (all P = 0.023). Otherwise, there showed no differences on other variables among the three subgroups with all P values >0.05.



Associations between FAST domains and sociodemographic, clinical, neurocognitive and biochemical variables within each functional subgroup

The HAMD scores and age were controlled based on previous studies which confirmed depressive symptoms could affect psychosocial functioning (15, 40). In the GF group, the TMT-A was positively correlated with the cognitive domain (r = 0.703, P = 0.035). Furthermore, the FT4 and Stroop A were correlated with the financial domain (r = −0.693, P = 0.039; r = 0.750, P = 0.020). Concerning the MF group, the TMT-B and working memory were positively correlated with the leisure time domain (r = 0.623, P = 0.023; r = 0.587, P = 0.035). The visual recognition test and visual memory were positively correlated with the autonomy (r = 0.556, P = 0.048; r = 0.576, P = 0.040). The interpersonal domain was positively correlated with the Digital span forward subtest (r = 0.600, P = 0.030) and negatively correlated with ALB and TP (r = −0.773, P = 0.002; r = −0.640, P = 0.018). The TT4 and FT4 were correlated with the financial domain (r = 0.809, P = 0.001; r = −0.616, P = 0.025). Finally, in the LF group, the working memory was positively correlated with the autonomy (r = 0.794, P = 0.011). The Visual reproduction test, TT3 and TT4 were correlated with the leisure time domain (r = −0.736, P = 0.024; r = 0.736, P = 0.024; r = 0.669, P = 0.049). Moreover, the Stroop B, executive function and LDL were positively correlated with the occupational domain (r ranging from 0.745 to 0.806, P from 0.009 to 0.028).

The associations between clinical variables and FAST domains. Concerning the GF group, the age of first onset was negatively associated with the financial domain (r ranging from −0.624 to −0.321). With regard to the MF group, hospitalizations were positively correlated with both autonomy and leisure time domains (r = 0.455, P = 0.006); the age of first treatment negatively correlated with both occupational and leisure time domains (r = −0.359, P = 0.034; r = −0.342, P = 0.044, respectively); the number of mixed episodes were positively associated with the cognitive domain (r = 0.516, P = 0.024); the age of first treatment was positively correlated with the leisure time (r = 0.396, P = 0.019). In the LF group, the number of manic/depressed/mixed episodes was moderately correlated with the interpersonal domain (r ranging from 0.603 to 0.668). The correlations were not found in any other rest clinical variables in the three subgroups.




Discussion

In the present study, we confirmed that there were three functional subgroups, ranging from the good functioning group, moderate functioning group to lower functioning group (GF, MF and LF), according to their functional performances compared with HCs, which were aligned with previous studies (15, 41). Additionally, approximately 48.6% of patients with BD performed functional impairments which was consistent with previous studies (42–44). As expected, several variables presented differently among the three subgroups (LF, MF and GF), such as the employment status, age, HAMD scores, age of first onset, suicidal ideation, several neurocognitive variables and biochemical indexes (TT3, LDL, FT4, TT4, TP and ALB) in patients with BD.

Notably, around 80.7% of patients with BD were absent from work in the present study, which was significantly different from HCs, only 20.0% of whom were unemployed. The higher unemployment rate in patients with BD might be influenced by lower psychosocial functioning that would affect the patients' working capacities and interpersonal communications, increasing the risks of hiring and quitting jobs. Patients with BD can barely control situations that worsen their life satisfaction (6, 45), thus, helping patients to obtain a better working experience might alleviate the aggravation of functional impairments.

The financial and occupational domain of the FAST contributed more to classify functional subgroups. Although the contribution of the financial domain did not align with previous research, the role of the occupational domain was entirely consistent with an earlier study (15). Importantly, we found that executive function was positively correlated with the occupational domain within the LF group, revealing that the executive functional impairment affects the patients' occupational function. Executive function is a commonly and mainly influenced domain of cognitive function which is significantly related to our daily life (46, 47). Furthermore, the executive function could significantly predict the employment status in patients with BD (48). Therefore, occupational dysfunction should be emphasized in functional outcomes of patients with BD (49). The results also revealed that the number of episodes moderately influenced the cognitive and interpersonal function in the LF and MF groups, which were also similar to Sole et al. (15).

Based on our results, three functional subgroups (LF, MF and GF) did differ on age. Patients with BD in the LF group were younger than those in the GF group, indicating the younger patients with BD present poor psychosocial functioning, inconsistent with previous studies (40, 50). The possible explanation is that a relatively large proportion of juveniles ranging from 16–17 years old in the LF group (15.2%) in our study, most of them are unable to adapt to society well, especially present a poor occupational ability. The other explanation is that more depressive symptoms are positively correlated with poor psychosocial functioning in patients with bipolar disorder (27), and the HAMD scores of the LF group were higher than the MF group in our study, which might bring out a poorer functioning. In addition, the age of first onset of patients in the LF group is lower than individuals in the GF group, which has been confirmed negatively correlate with poor functional outcomes (20, 51). Another important point, we found around 20.7% patients with BD reported suicidal ideation in our study, consistent with other clinical research (52). Besides, the suicidal ideation of the MF group performed stronger than that of the GF group, 31.4 and 12.5% respectively, which implied that patients with suicidal ideations seems more easily to arise functioning deficits. We thought it may be related to life satisfaction, because functional impairment hinders patients from returning to normal social life, just like leading to worse interpersonal relationships and worse occupational situations, all of which have already been proven by others (53, 54).

For neurocognitive functioning, Unexpectedly, no significant differences were found in neurocognitive functions among different functional profiles in our study. Maybe it is because the sample of patients in our study was relative young (31.48 ± 12.91 years old), small (n = 140) and short chronicity (8.89 ± 8.75 years), which might affect the inconspicuous neurocognitive decline in patients with bipolar disorder (55, 56). Therefore, a relative big sample and large age span sample of patients with bipolar disorder are needed in further studies. Results from Pearson partial correlation showed that executive function, working and visual memory did moderately correlated with functional domains which is consistent with one previous research (14). However, there still exists controversies about which neurocognitive domains could explain the heterogeneity of functional outcomes (57).

Preliminary as it was, we still found some significant results regarding biochemical indexes. The levels of ALB, TG, TT4 and HDL performed differently among the three groups. Notably, the TG levels of patients with BD in the GF group were higher than the normal range (1.70–2.26 mmol/L), while the ALB levels of patients with BD in the GF group were lower than the normal range (35–51 g/L). The drug-protein interactions revealed olanzapine (OLZ) will reduce ALB abundance for increasing medication effect (58). Hence, the extensive use of olanzapine may be one of the possible reasons for the low ALB levels in the GF group. Another possible explanation for high TG levels and lower ALB levels is medical comorbidities, especially hypertriglyceridemia and hypoalbuminemia, which might cause functional impairment (18). Individuals of the GF were older than others (see Table 3), and more likely to suffer from comorbidities such as hyperlipidemia. In the study, we found that the TT4 levels of the LF group were higher than those of the MF group, which may indicate poor functioning. According to previous studies, thyroid function played a crucial role in the pathogenesis of bipolar disorder, which may refer to hypothalamic-pituitary-thyroid (HPT) (39, 59). As neuroendocrine indices of HPT, the abnormal changes of T3, T4, FT3, FT4 and other related thyroid hormones were often associated with more episodes and severe depressive symptoms (59, 60), both of them have an influence on psychosocial functioning (3, 27). Interestingly, FT4 and TT4 were correlated with the financial domain of subjects in the MF and GF groups, which might link to the mood changes of HPT involvement in BD that performed depressive or hypomanic/manic behaviors corresponding to hyperthyroidism and hypothyroidism (61). The ALB and TP levels were negatively correlated with interpersonal domain, which may be related to unhealthy physical conditions, such as comorbidities. The mechanism between biochemical indexes and functional outcome is still not clear and a little bit complex. The influences of sample sizes, medical comorbidities, type or dosage of medications and antipsychotic side effects still should be considered, further study is necessary.



Limitations and strengths

There are several limitations in the study. Firstly, because it was circumscribed to the cross-sectional design, the causal relationship between functioning, sociodemographic, clinical, neurocognitive and biochemical variables, as well as the stability of functional subgroups cannot be evaluated, which means that more longitudinal researches are needed to verify the stability of these subgroups. In addition, we did not control the pharmacological treatment for ethical considerations, including the types and dosages of medications. Thirdly, the BD subtypes and comorbidity conditions were not measured in our study, which might affect bipolar patients' functioning. Finally, the sample size was relatively small and partially remitted patients with BD were recruited in our study which may influence the reliability of the results. Even though there were some limitations, our study verified different functional clusters in Chinese patients with BD, with different functional clusters that exhibited differences in functional performance.



Conclusions

To sum up, this cross-sectional study successfully identified three specific functional profiles in fully or partially remitted patients with BD based on the FAST scale. Notably, bipolar patients with different functional profiles presented differently in the patterns of several sociodemographic, clinical, neurocognitive and biochemical variables. Thus, psychosocial rehabilitation programs or functional remediation for patients with BD should fully consider this high variability or heterogeneity of psychosocial functioning, as well as the influencing factors in the future.
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