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Abstract 

Background Cognitive impairment is a recognized fundamental deficit in individuals diagnosed with schizophrenia 
(SZ), bipolar II disorder (BD II), and major depressive disorder (MDD), among other psychiatric disorders. However, 
limited research has compared cognitive function among first-episode drug-naïve individuals with SZ, BD II, or MDD.

Methods This study aimed to address this gap by assessing the cognitive performance of 235 participants (40 
healthy controls, 58 SZ patients, 72 BD II patients, and 65 MDD patients) using the Repeatable Battery for the Assess-
ment of Neuropsychological Status (RBANS) before and after 12 weeks of treatment in SZ, BD II, and MDD patients. 
To clarify, the healthy controls only underwent RBANS testing at baseline, whereas the patient groups were assessed 
before and after treatment. The severity of symptoms in SZ patients was measured using the Positive and Negative 
Syndrome Scale (PANSS), and depression in BD II and MDD patients was assessed using the Hamilton Depression 
Scale-24 items (HAMD-24 items).

Results Two hundred participants completed the 12-week treatment period, with 35 participants dropping out due 
to various reasons. This group included 49 SZ patients, 58 BD II patients, and 53 MDD patients. Among SZ patients, 
significant improvements in immediate and delayed memory were observed after 12 weeks of treatment compared 
to their initial scores. Similarly, BD II patients showed significant improvement in immediate and delayed memory 
following treatment. However, there were no significant differences in RBANS scores for MDD patients after 12 weeks 
of treatment.

Conclusions In conclusion, the findings of this study suggest that individuals with BD II and SZ may share similar 
deficits in cognitive domains. It is important to note that standardized clinical treatment may have varying degrees 
of effectiveness in improving cognitive function in patients with BD II and SZ, which could potentially alleviate cogni-
tive dysfunction.
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Introduction
Psychiatric disorders are a significant public health chal-
lenge, impacting almost 450 million people worldwide 
[1]. These disorders include schizophrenia (SZ), bipolar 
disorder (BD), major depressive disorder (MDD), and 
anxiety disorders, among others, which affect emotion, 
behavior, and cognition [2, 3]. Moreover, individuals 
with psychiatric disorders face a higher risk of prema-
ture mortality compared to the general population [4]. 
This underscores the substantial difficulties society faces 
in addressing the healthcare, emotional, and economic 
implications tied to premature mortality among those 
with psychiatric disorders.

SZ, BD, and MDD are severe psychiatric disorders with 
complex etiologies and pathophysiologies, often charac-
terized by overlapping clinical symptoms. While current 
treatments successfully target symptoms like anxiety, 
delusions, or insomnia, uncovering the underlying causes 
and providing long-term relief remain significant chal-
lenges [5]. Unfortunately, the treatment of cognitive 
dysfunction, a core deficit in psychiatric disorders, has 
shown little to no improvement over time, and may have 
even worsened [6]. SZ patients commonly exhibit cogni-
tive deficits in attention, processing speed, spatial mem-
ory, and executive function [7]. BD is a complex mental 
health condition characterized by episodes of extreme 
mood swings ranging from mania to depression [8]. BD is 
divided into two main types based on the types of mood 
episodes experienced: Bipolar I Disorder (BD-I), charac-
terized by recurrent episodes of mania and depression.; 
Bipolar II Disorder (BD-II), characterized by episodes 
of major depression and hypomania, but not full-blown 
mania [9]. BD II and MDD patients may also experience 
cognitive dysfunction in attention, processing speed, ver-
bal learning/memory, and executive function domains 
[10, 11]. Therefore, cognitive function can serve as a 
valuable intermediate endophenotype in identifying the 
underlying pathogenesis associated with shared symp-
toms among psychiatric patients [12].

Comparing cognitive functions across different psychi-
atric disorders can enhance our understanding of their 
distinct characteristics and cognitive profiles. While 
some studies have investigated cognitive functions in 
psychiatric disorders, others have focused on specific 
disorders [13, 14]. Study specifically comparing cogni-
tive function among SZ, BD II, and MDD, particularly in 
first-episode drug-naïve patients with psychosis, remains 
scarce. However, methodological discrepancies and vari-
ations in assessment tools used across studies may limit 
the comparability and generalizability of findings regard-
ing cognitive dysfunctions in psychiatric disorders.

Cognitive heterogeneity refers to the wide range 
of cognitive abilities and deficits observed among 

individuals with SZ or BD, even within the same diag-
nostic category. This variability can be particularly 
pronounced along the SZ-BD spectrum, where individ-
uals may exhibit symptoms of both disorders or char-
acteristics of related conditions [15]. Both SZ and BD 
are associated with cognitive deficits that can include 
impairments in attention, memory, executive function-
ing, and processing speed. However, the specific nature 
and severity of these deficits can vary widely among 
individuals [16]. Within SZ and BD, there are subtypes 
that may be associated with different cognitive pro-
files [17]. SZ is characterized by positive symptoms 
(e.g., delusions, speech disorders), negative symptoms 
(e.g., diminished emotional expression), and persis-
tent cognitive dysfunction throughout the course of 
the illness [18, 19]. Considering its close association 
with functional outcomes, cognitive dysfunction holds 
paramount importance. Cognition encompasses atten-
tion, cognitive control, problem-solving, processing 
speed, social cognition, visual learning, verbal learning, 
and working memory [20]. Impairments in memory, 
attention, problem-solving, and processing speed are 
especially pronounced in SZ [21]. BD II is linked to cog-
nitive impairment across multiple functional domains, 
persisting even after clinical rehabilitation [22, 23]. 
The most affected domains include attention, language 
learning and memory, and executive function, while 
premorbid intelligence remains preserved [24, 25]. 
Although cognitive dysfunctions are present through-
out all illness phases, they are more pronounced during 
acute episodes in euthymic BD II patients [8]. Further-
more, cognitive impairment in BD II patients has been 
reported to be similar to, albeit less severe than, that 
observed in SZ patients [26].

It is crucial for the continuous spectrum of illness in SZ 
and BD. It has been confirmed that cognitive deficits may 
not be discrete entities but rather part of a continuum 
that spans across different psychiatric disorders [27]. 
Additionally, it has found overlapping cognitive profiles 
between these two disorders, particularly in domains 
such as working memory, processing speed, and execu-
tive functions [28]. Discussing cognitive dysfunction in 
the context of a continuous spectrum of illness can pro-
vide valuable insights into the shared pathophysiological 
mechanisms that may contribute to cognitive impair-
ments in schizophrenia and bipolar illness. Research-
ers and clinicians may be better equipped to develop 
more effective cognitive-based interventions that target 
common deficits across SZ, BD, and MDD by acknowl-
edging the overlap in cognitive profiles. This could lead 
to improved outcomes for individuals with these condi-
tions, as well as those with other psychiatric disorders 
that share similar cognitive impairments.
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There is a number of studies available that compares 
cognitive performance after treatment [29, 30], it is a 
crucial aspect of understanding the effectiveness of the 
treatment. Comparing pre- and post-treatment cogni-
tive performance allows us to assess the impact of the 
treatment on cognitive function and gain insights into its 
potential benefits. While individual studies may focus on 
the specific effects of treatment on cognitive performance 
[31], a comprehensive understanding of the changes in 
cognitive abilities before and after treatment is essential. 
Therefore, in this study, we aim to fill this gap by com-
paring cognitive performance before and after treatment 
to provide valuable insights into the effectiveness of the 
treatment on cognitive function.

This study was conducted to assess the extent of cogni-
tive dysfunction in first-episode drug-naïve patients with 
SZ, BD II, and MDD after 12  weeks of follow-up treat-
ment. Initially, we evaluated the Positive and Negative 
Syndrome Scale (PANSS), Hamilton Depression Scale-24 
items (HAMD-24 items), and Repeatable Battery for the 
Assessment of Neuropsychological Status (RBANS) as 
baseline predictors. Subsequently, we compared RBANS 
scores and examined the differences in cognitive func-
tions among SZ, BD II, and MDD during the 12-week 
post-treatment follow-up.

Method
Participants
Participants with psychosis were recruited from the 
Third People’s Hospital of Foshan, China. The patients’ 
diagnoses were administered by a trained professional 
who is qualified in neuropsychological assessments and 
were confirmed according to the Diagnostic and Statis-
tical Manual of Mental Disorders-5 (DSM-5). Relevant 
clinical information was obtained through the Structured 
Clinical Interview Version of the DSM-5(R) Clinical Edi-
tion (SCID-5-CV). Healthy control (HC) participants 
were recruited from the local community in Foshan 
through advertisements. HC participants were required 
to have no familial history of psychosis.

Procedure
This study obtained approval from the Medical Eth-
ics Committee of the Third People’s Hospital of Foshan, 
and all participants provided informed written consent. 
The PANSS is a widely used rating scale for assessing the 
severity of symptoms in patients diagnosed with SZ. It is 
designed to measure positive symptoms, negative symp-
toms, and general psychopathology [32]. The RBANS is 
a neuropsychological assessment tool used to evaluate 
cognitive function across various domains, including 
attention, memory, language, and executive functioning 

[33]. It was administered to individuals who is qualified 
in neuropsychological assessments.

Our approach to treatment involves pharmacotherapy, 
focusing exclusively on medication-based interventions 
tailored to address the patient’s mental health needs. 
We prioritize a personalized approach to psychiatric 
treatment, excluding non-pharmacological methods 
such as psychotherapy, transcranial magnetic stimula-
tion (TMS), and psychedelic therapy. The participants 
underwent a baseline assessment battery, with follow-up 
assessments conducted at 12 weeks. RBANS scores were 
assessed at baseline and at the 12-week mark for all par-
ticipants. Additionally, PANSS scores were evaluated for 
SZ patients, and HAMD scores were evaluated for BD II 
and MDD patients. The treatment choices were tailored 
to each individual’s specific condition.

Inclusion and exclusion criteria
The inclusion criteria comprised of (1) recent first-epi-
sode drug-naïve psychotic illness, (2) patients without a 
familial history or underlying diseases, and (3) a diagno-
sis of SZ, BD II, or MDD according to the DSM-5. Exclu-
sion criteria included other mental disorders, a familial 
history of mental disorders, brain organic diseases, physi-
cal diseases, substance abuse (drugs, alcohol), traumatic 
brain injuries, neurological diseases, excessive use of 
sleep drugs.

Outcome
To clarify, the HCs only underwent RBANS testing at 
baseline, whereas the patient groups were assessed before 
and after treatment. HAMD is a questionnaire utilized to 
assess depression severity and remission. Scores between 
8 and 20 indicate mild depression, scores between 20 
and 35 indicate moderate depression, and scores above 
35 indicate severe depression. Scores below 8 indicate 
full remission. PANSS scores were used to evaluate the 
remission and severity of SZ (positive and negative symp-
toms). RBANS scores were measured at baseline and at 
the end of the study to assess the cognitive function of 
the patients.

Statistical Analysis
Descriptive statistics were calculated to characterize the 
sample at baseline. One-way ANOVA was employed to 
compare the four groups. To assess the effectiveness of 
treatment for SZ, BD II, and MDD, two-way ANOVA was 
performed to evaluate the changes in PANSS and HAMD 
scores between baseline and the end of the study. Simi-
larly, two-way ANOVA was utilized to compare RBANS 
scores at baseline and the end of the study. Pearson’s cor-
relation coefficients were calculated to quantify the linear 
relationship between improvements in cognitive function 
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and clinical symptoms. A p-value of < 0.05 was consid-
ered statistically significant, and the data are presented 
as mean ± standard deviation (SD). All statistical analy-
ses were performed using SPSS Statistics version 21.0 for 
Windows (IBM Corporation, Armonk, USA).

Results
Patient Characteristics
A total of 235 participants underwent initial screening, 
including 40 HCs and patients with SZ, BD II, and MDD 
(n = 58, n = 72, and n = 65, respectively). Unfortunately, 
35 participants dropped out of the study for various rea-
sons. Ultimately, 200 participants  (nHC = 40,  nSZ = 49,  nBD 

II = 58,  nMDD = 53) completed the study (Fig. 1).
The demographic and clinical characteristics of the par-

ticipants are presented in Table 1. There were no signifi-
cant differences in age, gender, or education level among 
the groups. The SZ group exhibited significantly higher 
PANSS scores compared to the HC group (P < 0.05). In 
the BD II and MDD groups, baseline HAMD scores were 
significantly higher than those in the HC group (P < 0.05). 
Furthermore, baseline RBANS scores in the SZ group 
were significantly lower than those in the HC group. In 
the BD II group, except for visuospatial construction and 
language, all other cognitive scores were lower compared 

to the HC group. No significant differences in cognitive 
functioning were observed between the MDD and HC 
groups. Additionally, there were no significant differ-
ences in baseline characteristics between participants 
who completed the study and those who dropped out 
(Table 2).

Outcomes
Significant improvements were observed in HAMD 
scores for patients with BD II and MDD at the 12-week 
follow-up after treatment. Similarly, patients with SZ 
showed a significant reduction in PANSS scores (Fig. 2). 
Cognitive function was assessed using RBANS, including 
measures of immediate memory, visuospatial construc-
tion, language, attention, and delayed memory. Results 
indicated that patients with SZ demonstrated substantial 
improvements in both immediate memory (learning and 
story memory) and delayed memory (story recall) after 
12  weeks of treatment compared to their initial scores. 
Similarly, BD II patients showed significant improvement 
in both immediate memory (learning) and delayed mem-
ory (story recall) following treatment. However, no sig-
nificant differences in RBANS scores were observed after 
12 weeks of treatment compared to baseline for patients 
with MDD (Fig. 3).

Fig. 1 Flow diagram illustrating the inclusion and exclusion of patients in the study
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Pearson correlation analysis
Pearson correlation analysis revealed a positive cor-
relation between improvement in PANSS scores and 
immediate memory scores (learning and story memory) 
(r_learning = 0.328, p = 0.021; r_story memory = 0.293, 
p = 0.040). Similarly, improvement in HAMD scores posi-
tively correlated with immediate memory scores (learn-
ing) (r = 0.302, p = 0.021) and delayed memory scores 
(story recall) (r = 0.260, p = 0.049) (Fig. 4).

Discussion
The SZ group displayed significantly higher PANSS 
scores compared to the HC group, indicating greater 
symptom severity. Additionally, the BD II and MDD 
groups had significantly higher HAMD scores at base-
line compared to the HC group, suggesting higher lev-
els of depressive symptoms. Moreover, baseline scores 

on the RBANS were significantly lower in the SZ group 
compared to the HC group, indicating reduced cogni-
tive function. In the BD II group, except for visuospatial 
construction and language, lower cognitive scores were 
observed in various domains compared to the HC group. 
The treatment outcomes revealed significant improve-
ments in HAMD scores for patients with BD II and MDD 
after the 12-week follow-up, suggesting the effectiveness 
of the treatment in reducing depressive symptoms in 
these groups. Similarly, patients with SZ showed a signifi-
cant reduction in PANSS scores, indicating a reduction 
in overall symptom severity for this group. These find-
ings confirm the therapeutic effects of the interventions 
on clinical symptoms in patients with BD II, MDD, and 
SZ. Furthermore, the assessment of cognitive function 
using RBANS demonstrated promising results. Patients 
with SZ exhibited substantial improvements in both 

Table 1 Baseline characteristics of the participants

BD II Bipolar II disorder, MDD Major depression disorder, HAMD Hamilton depression scale, HAMA Hamilton anxiety scale, RBANS Repeatable battery for the assessment 
of neuropsychological status. *P < 0.05 compared with healthy control group respectively; values are expressed as mean ± standard deviation

Healthy controls Schizophrenia
(P-Value)

BD II
(P-Value)

MDD F/t P value

Participants 40 49 58 53

Age (years) 37.35 ± 13.13 39 ± 8.86 36.64 ± 10.08 36.6 ± 9.96 0.137 P = 0.365

Gender (M/F) 16/24 21/28 24/34 20/33 51.790 P = 0.769

Education

 Less than 9 years, n (%) 14 (35%) 17 (34.7%) 18 (31%) 13 (25.2%) 0.154 P = 0.564

 9 years, n (%) 6 (15%) 9 (18.4%) 11 (19.0%) 12 (22.6%)

 10–12 years, n (%) 6 (15%) 5 (10.2%) 9 (15.5%) 8 (15.1%)

 13–17 years, n (%) 14 (35%) 18 (36.7%) 20 (34.5%) 19 (35.8%)

Baseline HAMD score 2.88 ± 4.36 16.75 ± 8.41* 24.89 ± 7.64* 105.3 P < 0.001

Baseline PANSS score 30.05 ± 0.32 65 ± 19.48*

(P = 0.015)
15.33 P < 0.001

RBANS 176.50 ± 36.50 130.65 ± 33.37*

(P < 0.001)
160.29 ± 31.05*

(P = 0.020)
174.57 ± 32.05 284.4 P < 0.001

Immediate memory (Learning) 28.15 ± 7.09 18.37 ± 6.58*

(P < 0.001)
22.17 ± 5.91*

(P < 0.001)
26.04 ± 6.46 20.76 P < 0.001

Immediate memory
(Story Memory)

14.63 ± 5.82 6.45 ± 4.71*

(P < 0.001)
9.69 ± 4.46*

(P < 0.001)
13.36 ± 5.63 24.48 P < 0.001

Visuospatial Construction 17.68 ± 2.53 17.16 ± 2.62 17.43 ± 3.17 17.72 ± 3.18 21.76 P < 0.001

Language 18.8 ± 4.34 12.35 ± 4.80*

(P < 0.001)
17.19 ± 4.44 17.58 ± 4.39 18.87 P < 0.001

Attention (Digit span) 14.23 ± 2.21 11.12 ± 2.49*

(P < 0.001)
13.03 ± 2.44*

(P = 0.015)
13.53 ± 2.74 13.30 P < 0.001

Attention (Coding) 48.95 ± 14.93 30.78 ± 11.98*

(P < 0.001)
41.26 ± 12.96*

(P = 0.008)
46.60 ± 13.20 17.67 P < 0.001

Delayed memory
(List Recall)

6.55 ± 3.19 3.35 ± 2.60*

(P < 0.001)
4.67 ± 2.38*

(P = 0.001)
5.75 ± 2.96 11.59 P < 0.001

Delayed memory
(List Recognition)

20.20 ± 4.96 17.63 ± 2.67*

(P = 0.003)
18.84 ± 1.66*

(P = 0.045)
19.40 ± 1.15 6.849 P < 0.001

Delayed memory
(Story Recall)

7.33 ± 3.87 3.14 ± 2.82*

(P < 0.001)
4.74 ± 2.66*

(P < 0.001)
7.09 ± 3.77 17.85 P < 0.001

Delayed memory
(Figure Recall)

14.10 ± 4.71 10.20 ± 5.59*

(P < 0.001)
11.26 ± 4.67*

(P = 0.004)
13.57 ± 4.13 7.174 P < 0.001
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immediate and delayed memory after 12 weeks of treat-
ment compared to their initial scores. Similarly, BD II 
patients showed significant improvement in both imme-
diate and delayed memory following treatment. These 
findings suggest that the interventions had a positive 
impact on cognitive function in patients with SZ and BD 
II. However, no significant differences in RBANS scores 
were observed for patients with MDD after 12 weeks of 
treatment compared to baseline.

It has been consistently observed that both SZ and BD 
II characterized by cognitive dysfunction [34]. In our 
study, we found that both SZ and BD II patient groups 
consistently exhibited inferior performance compared 
to the HC group on cognitive tests at baseline and 
after 12 weeks of treatment. At the end of the study, SZ 
patients demonstrated significant differences in learn-
ing, story memory, and story recall. Similarly, the BD 
II patient group showed notable differences in learn-
ing and story recall. While the SZ and BD II groups dis-
played improved performance in delayed memory tasks 
(list recall, figure recall), these results did not reach sta-
tistical significance. It is worth noting that there were 
no significant improvements observed in visuospatial 

construction, language, or attention in any of the patient 
groups. Temporal processing deficits have been reported 
in individuals with SZ and BD II, and it is believed that 
these functional impairments underlie the observed defi-
cits in aspects related to planning and decision-making 
[35, 36]. Thus, substantial improvements were observed 
in learning and memory, where significant impairment 
was present initially, after the treatment. The absence of 
significant differences in visuospatial construction, lan-
guage, and attention may be attributed to task difficulty 
and the psychometric properties of the cognitive tests.

In our study, we observed that SZ patients exhibited 
lower RBANS scores at baseline compared to the HC 
group, consistent with previous findings regarding cog-
nitive changes in SZ patients at the time of diagnosis 
[37]. Effective cognitive interventions have the potential 
to alleviate the limitations imposed by cognitive impair-
ment, enabling patients to fully utilize their community 
functioning abilities, which are currently underutilized 
[38]. Our study focused on comparing the cognitive func-
tion of recently diagnosed drug-naïve SZ patients at the 
12-week mark of psychiatric treatment, assessing per-
formance at baseline and the end of the study. Notably, 

Table 2 Baseline characteristics of the completed and dropped out of treatment

BD II Bipolar II disorder, MDD Major depression disorder, HAMD Hamilton depression scale, HAMA Hamilton anxiety scale, RBANS Repeatable battery for the assessment 
of neuropsychological status

Schizophrenia BD II MDD

completed dropped out completed dropped out completed dropped out

Participants 49 9 58 13 53 12

Age (years) 39 ± 8.86 35.33 ± 5.64 36.64 ± 10.08 36.46 ± 7.32 36.6 ± 9.96 36.33 ± 7.37

Gender (M/F) 21/28 4/5 24/34 5/8 20/33 5/7

Education

 Below 9 years, n (%) 17 (34.7%) 3(33.3%) 18 (31%) 5(38.5%) 13 (25.2%) 4(33.3%)

 Up to 9 years, n (%) 9 (18.4%) 2(22.2%) 11 (19.0%) 2(15.4%) 12 (22.6%) 2(11.1%)

 10–12 years, n (%) 5 (10.2%) 1(11.1%) 9 (15.5%) 2(15.4%) 8 (15.1%) 2(11.1%)

 13–17 years, n (%) 18 (36.7%) 3(33.3%) 20 (34.5%) 4(30.8%) 19 (35.8%) 4(33.3%)

 Baseline HAMD score 16.75 ± 8.41 14.31 ± 4.63 24.89 ± 7.64 26.25 ± 5.59

 Baseline PANSS score 65 ± 19.48 67.33 ± 20.13

RBANS

130.65 ± 33.37 129.3 ± 20.41 160.29 ± 31.05 155.3 ± 16.68 174.57 ± 32.05 166.8 ± 18.01

 Immediate memory (Learning) 18.37 ± 6.58 18.67 ± 3.90 22.17 ± 5.91 23.38 ± 4.11 26.04 ± 6.46 26.33 ± 3.31

 Immediate memory (Story Memory) 6.45 ± 4.71 5.44 ± 3.24 9.69 ± 4.46 8.85 ± 3.02 13.36 ± 5.63 14.46 ± 3.60

 Visuospatial Construction 17.16 ± 2.62 17.89 ± 1.27 17.43 ± 3.17 17.23 ± 1.48 17.72 ± 3.18 18.58 ± 1.44

 Language 12.35 ± 4.80 10.89 ± 1.54 17.19 ± 4.44 18.08 ± 2.72 17.58 ± 4.39 16.83 ± 3.26

 Attention (Digit span) 11.12 ± 2.49 11.44 ± 1.33 13.03 ± 2.44 12.23 ± 1.54 13.53 ± 2.74 13.75 ± 2.00

 Attention (Coding) 30.78 ± 11.98 32.0 ± 4.09 41.26 ± 12.96 38.12 ± 5.00 46.60 ± 13.20 45.23 ± 5.54

 Delayed memory (List Recall) 3.35 ± 2.60 3.22 ± 1.39 4.67 ± 2.38 4.69 ± 1.93 5.75 ± 2.96 6.67 ± 1.76

 Delayed memory (List Recognition) 17.63 ± 2.67 16.67 ± 1.50 18.84 ± 1.66 17.62 ± 1.61 19.40 ± 1.15 18.17 ± 1.03

 Delayed memory (Story Recall) 3.14 ± 2.82 4.02 ± 1.64 4.74 ± 2.66 4.16 ± 1.73 7.09 ± 3.77 7.17 ± 2.69

 Delayed memory (Figure Recall) 10.20 ± 5.59 11.33 ± 5.07 11.26 ± 4.67 11.46 ± 3.46 13.57 ± 4.13 14.33 ± 3.26
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we observed significant improvements in learning, story 
memory, and story recall for SZ patients after 12 weeks 
of treatment. To ensure the comparability of cognitive 
dysfunction, we specifically selected recently diagnosed 
drug-naïve SZ patients to exclude the influence of con-
founding factors.

BD II is characterized by cognitive impairment across 
various functional domains, which often persists even 
after clinical rehabilitation [22, 23]. The most affected 
domains include attention, language learning and mem-
ory, and executive function, while premorbid intelligence 
appears to be preserved [24, 25]. Although cognitive 
dysfunction is present throughout all phases of BD II, it 

tends to be more pronounced during acute episodes [8]. 
Previous studies have reported that cognitive impairment 
in BD II is similar to, albeit less severe than, that observed 
in SZ patients [26]. In our study, we observed cognitive 
decline in recently diagnosed drug-naïve BD II patients 
compared to HCs. Moreover, the cognitive ability of BD 
II patients was found to be superior to that of SZ patients. 
Similar to the treatment approach for SZ, many studies 
assessing pharmacological therapy for cognitive dysfunc-
tion often overlook illness severity, past treatments, and 
comorbid symptoms. It remains unclear to what extent 
the observed cognitive dysfunctions in BD II are attrib-
uted to subsyndromal symptoms rather than the disor-
der itself or its treatment [39, 40]. Our findings indicate 
that recently diagnosed drug-naïve BD II patients showed 
improvements in cognitive functions, including learning 
and story recall, after 12 weeks of treatment. As for MDD 
patients, their baseline RBANS scores were lower com-
pared to HCs, consistent with previous research30. Cog-
nitive functions also improved in the MDD group after 
the 12-week treatment, similar to the other psychiatric 
disorders examined in our study.

Previous studies have consistently demonstrated sig-
nificant impairments in immediate and delayed memory 
in both SZ and BD II [41–44]. In this study, we con-
ducted a correlation analysis between RBANS immediate 
and delayed memory scores and clinical improvements 
(PANSS scores for SZ and HAMD scores for BD II). The 
results revealed a significant positive correlation between 
immediate memory (learning and story memory) scores 
and PANSS scores for SZ, as well as between imme-
diate memory (learning) and delayed memory (story 
recall) scores and HAMD scores for BD II. Impairments 
in immediate and delayed memory have been shown to 
impact the prognosis of SZ and BD II patients [45] and 
may contribute to the poor prognosis often observed in 
these disorders.

To date, antipsychotics have shown limited efficacy 
in improving cognition, and other pharmacological 
approaches for treating cognitive deficits have not shown 
strong effectiveness [30, 46]. The severity of psychiat-
ric disorders may exacerbate cognitive symptoms [10]. 
Furthermore, cognitive symptoms are closely related to 
functional outcomes and contribute to the burden of the 
illness. Therefore, it is reasonable to believe that treat-
ment for recently diagnosed drug-naïve psychiatric disor-
ders can greatly enhance cognitive function.

However, several limitations should be acknowl-
edged in our study. Firstly, this study was observational 
in nature, and the treatment approach was tailored to 
each patient’s condition, which may introduce the influ-
ence of drug-related factors on the results. Secondly, our 
study only included BD II, as BD I pose a higher risk of 

Fig. 2 Comparison of PANSS and HAMD scores between baseline 
and the 12th week of treatment. PANSS, Positive and Negative 
Syndrome Scale; HAMD, Hamilton Depression Scale



Page 8 of 10Tang et al. BMC Psychiatry          (2024) 24:434 

impulsivity and often exhibits lower cooperation rates, 
resulting in a high dropout rate. Therefore, the cognitive 
evaluation results may not be generalizable to BD I.

Finally, we did not assess depression scores for the SZ 
group, and depressive symptoms in SZ have been shown 
to be related to cognition and functioning.

Conclusion
In conclusion, our study provides evidence that patients 
with BD II and SZ share similar patterns of cognitive def-
icits across different domains. Standardized clinical treat-
ment plays a crucial role in improving cognitive function, 

specifically immediate and delayed memory, in patients 
with BD II and SZ. However, further research is needed 
to investigate cognitive function differences among BD II, 
SZ, and MDD patients during periods of remission, uti-
lizing larger sample sizes, highly consistent methodolo-
gies, and long-term follow-up.

Acknowledgements
Not applicable.

Authors’ contributions
JQ. L conceived and designed the study; CH. T, W. H, YK. T, YL. L, GG. Z, B. L, WS. 
C, Y. Y, GH. X, XL. L, CX. X, and GJ. X performed the experiments; CH. T, W. H, and 
JQ. L did statistical analyses; all the authors analyzed and interpreted the data. 
CH. T and W. H drafted the manuscript with critical revisions from JQ. L.

Fig. 3 Comparison of RBANS scores between baseline and the 12th week of treatment for SZ, BD II, and MDD patients. SZ, schizophrenia; BD II, 
bipolar II disorder; MDD, major depressive disorder; RBANS, Repeatable Battery for the Assessment of Neuropsychological Status

Fig. 4 Pearson correlation analyses of A improvement values of the PANSS with the immediate memory (learning and story memory), delayed 
memory (list recall and story recall) score; and B the improvement values of HAMD with immediate memory (learning and story memory) score 
and delayed memory (story recall) score. PANSS, Positive and Negative Syndrome Scale; HAMD, Hamilton Depression Scale



Page 9 of 10Tang et al. BMC Psychiatry          (2024) 24:434  

Funding
This research was supported by the project of Foshan Science and Technol-
ogy Bureau (2220001004736, 2220001004473) and the High-Level Hospital 
Development Program for Foshan “Climbing” Project (DF-04–02-002).

Availability of data and materials
Data is provided within the manuscript.

Declarations

Ethics approval and consent to participate
We obtained written informed consent from patients or their legal guardians 
prior to conducting this study. Furthermore, ethical approval for this research 
was granted by the ethics committee of the Third People’s Hospital of Foshan, 
China. The experimental adhered to the principles in the Declaration of 
Helsinki.

Consent for publication
Not applicable.

Competing interests
The authors declare no competing interests.

Author details
1 Department of Psychiatry, The Third People’s Hospital of Foshan, Guangdong, 
People’s Republic of China. 2 Key Laboratory of Ethnomedicine of Ministry 
of Education, Center On Translational Neuroscience, School of Pharmacy, 
Minzu University of China, Beijing, China. 

Received: 9 April 2024   Accepted: 6 June 2024

References
 1. Semahegn A, Torpey K, Manu A, Assefa N, Tesfaye G, Ankomah A. Psy-

chotropic medication non-adherence and its associated factors among 
patients with major psychiatric disorders: a systematic review and meta-
analysis. Syst Rev. 2020;9(1):17.

 2. Manderscheid RW, Ryff CD, Freeman EJ, McKnight-Eily LR, Dhingra 
S, Strine TW. Evolving definitions of mental illness and wellness. Prev 
Chronic Dis. 2010;7(1):A19.

 3. Manger S. Lifestyle interventions for mental health. Aust J Gen Pract. 
2019;48(10):670–3.

 4. Chesney E, Goodwin GM, Fazel S. Risks of all-cause and suicide mortality 
in mental disorders: a meta-review. World psychiatry : official journal of 
the World Psychiatric Association (WPA). 2014;13(2):153–60.

 5. Shi J, Guo H, Liu S, Xue W, Fan F, Li H, Fan H, An H, Wang Z, Tan S, et al. 
Subcortical brain volumes relate to neurocognition in first-episode 
schizophrenia, bipolar disorder, major depression disorder, and healthy 
controls. Front Psych. 2021;12:747386.

 6. García RR, Aliste F, Soto G. Social cognition in schizophrenia: cogni-
tive and neurobiological aspects. Revi Colomb Psiquiatr (English ed). 
2018;47(3):170–6.

 7. Bortolato B, Miskowiak KW, Köhler CA, Vieta E, Carvalho AF. Cognitive 
dysfunction in bipolar disorder and schizophrenia: a systematic review of 
meta-analyses. Neuropsychiatr Dis Treat. 2015;11:3111–25.

 8. Solé B, Jiménez E, Torrent C, Reinares M, Bonnin CDM, Torres I, Varo C, 
Grande I, Valls E, Salagre E, et al. Cognitive impairment in bipolar disorder: 
treatment and prevention strategies. Int J Neuropsychopharmacol. 
2017;20(8):670–80.

 9. Bobo WV. The diagnosis and management of bipolar I and II disorders: 
clinical practice update. Mayo Clin Proc. 2017;92(10):1532–51.

 10. Carbon M, Correll CU. Thinking and acting beyond the positive: the role 
of the cognitive and negative symptoms in schizophrenia. CNS Spectr. 
2014;19 Suppl 1:8–52; quiz 35-37, 53.

 11. Liu T, Zhong S, Wang B, Liao X, Lai S, Jia Y. Similar profiles of cognitive 
domain deficits between medication-naïve patients with bipolar II 

depression and those with major depressive disorder. J Affect Disord. 
2019;243:55–61.

 12. Huang YC, Lee Y, Lee CY, Lin PY, Hung CF, Lee SY, Wang LJ. Defining cogni-
tive and functional profiles in schizophrenia and affective disorders. BMC 
Psychiatry. 2020;20(1):39.

 13. Kuswanto C, Chin R, Sum MY, Sengupta S, Fagiolini A, McIntyre RS, Vieta 
E, Sim K. Shared and divergent neurocognitive impairments in adult 
patients with schizophrenia and bipolar disorder: whither the evidence? 
Neurosci Biobehav Rev. 2016;61:66–89.

 14. Zhu Y, Womer FY, Leng H, Chang M, Yin Z, Wei Y, Zhou Q, Fu S, Deng X, Lv 
J, et al. The relationship between cognitive dysfunction and symptom 
dimensions across schizophrenia, bipolar disorder, and major depressive 
disorder. Front Psych. 2019;10:253.

 15. Van Rheenen TE, Lewandowski KE, Tan EJ, Ospina LH, Ongur D, Neill 
E, Gurvich C, Pantelis C, Malhotra AK, Rossell SL, et al. Characterizing 
cognitive heterogeneity on the schizophrenia-bipolar disorder spectrum. 
Psychol Med. 2017;47(10):1848–64.

 16. Li W, Zhou FC, Zhang L, Ng CH, Ungvari GS, Li J, Xiang YT. Comparison 
of cognitive dysfunction between schizophrenia and bipolar disor-
der patients: a meta-analysis of comparative studies. J Affect Disord. 
2020;274:652–61.

 17. Ancín I, Cabranes JA, Santos JL, Sánchez-Morla E, Barabash A. Executive 
deficits: a continuum schizophrenia-bipolar disorder or specific to schizo-
phrenia? J Psychiatr Res. 2013;47(11):1564–71.

 18. Rund BR, Barder HE, Evensen J, Haahr U, ten Velden HW, Joa I, Johannes-
sen JO, Langeveld J, Larsen TK, Melle I, et al. Neurocognition and duration 
of psychosis: a 10-year follow-up of first-episode patients. Schizophr Bull. 
2016;42(1):87–95.

 19. Sheffield JM, Karcher NR, Barch DM. Cognitive deficits in psychotic disor-
ders: a lifespan perspective. Neuropsychol Rev. 2018;28(4):509–33.

 20. Kimoto S, Makinodan M, Kishimoto T. Neurobiology and treatment of 
social cognition in schizophrenia: bridging the bed-bench gap. Neurobiol 
Dis. 2019;131:104315.

 21. Wood SJ, Pantelis C, Velakoulis D, Yücel M, Fornito A, McGorry PD. Pro-
gressive changes in the development toward schizophrenia: studies in 
subjects at increased symptomatic risk. Schizophr Bull. 2008;34(2):322–9.

 22. Baune BT, Malhi GS. A review on the impact of cognitive dysfunction on 
social, occupational, and general functional outcomes in bipolar disorder. 
Bipolar Disord. 2015;17(Suppl 2):41–55.

 23. Lima IMM, Peckham AD, Johnson SL. Cognitive deficits in bipolar disor-
ders: implications for emotion. Clin Psychol Rev. 2018;59:126–36.

 24. Bourne C, Aydemir Ö, Balanzá-Martínez V, Bora E, Brissos S, Cavanagh JT, 
Clark L, Cubukcuoglu Z, Dias VV, Dittmann S, et al. Neuropsychological 
testing of cognitive impairment in euthymic bipolar disorder: an individ-
ual patient data meta-analysis. Acta Psychiatr Scand. 2013;128(3):149–62.

 25. Dickinson T, Becerra R, Coombes J. Executive functioning deficits among 
adults with bipolar disorder (types I and II): a systematic review and meta-
analysis. J Affect Disord. 2017;218:407–27.

 26. Daban C, Martinez-Aran A, Torrent C, Tabarés-Seisdedos R, Balanzá-
Martínez V, Salazar-Fraile J, Selva-Vera G, Vieta E. Specificity of cognitive 
deficits in bipolar disorder versus schizophrenia. A systematic review. 
Psychother Psychosom. 2006;75(2):72–84.

 27. Yamada Y, Matsumoto M, Iijima K, Sumiyoshi T. Specificity and continuity 
of schizophrenia and bipolar disorder: relation to biomarkers. Curr Pharm 
Des. 2020;26(2):191–200.

 28. Smucny J, Lesh TA, Iosif AM, Niendam TA, Tully LM, Carter CS. Longitudinal 
stability of cognitive control in early psychosis: nondegenerative deficits 
across diagnoses. J Abnorm Psychol. 2018;127(8):781–8.

 29. Senner F, Hiendl L, Bengesser S, Adorjan K, Anghelescu IG, Baune BT, 
Budde M, Dannlowski U, Dietrich DE, Falkai P, et al. Medication adherence 
and cognitive performance in schizophrenia-spectrum and bipolar disor-
der: results from the PsyCourse study. Transl Psychiatry. 2023;13(1):99.

 30. Sciortino D, Pigoni A, Delvecchio G, Maggioni E, Schiena G, Brambilla P. 
Role of rTMS in the treatment of cognitive impairments in bipolar disor-
der and schizophrenia: a review of randomized controlled trials. J Affect 
Disord. 2021;280(Pt A):148–55.

 31. Martins DS, Hasse-Sousa M, Reckziegel RFX, Lapa CO, Petry-Perin C, Britto 
MJ, Remus IB, Gama CS, Czepielewski LS. A five-year follow-up of the 
verbal memory performance of individuals with bipolar disorder and 
schizophrenia: evidence of unchanging deficits under treatment. Cogn 
Neuropsychiatry. 2023;28(1):19–35.



Page 10 of 10Tang et al. BMC Psychiatry          (2024) 24:434 

 32. Lim K, Peh OH, Yang Z, Rekhi G, Rapisarda A, See YM, Rashid NAA, Ang MS, 
Lee SA, Sim K, et al. Large-scale evaluation of the Positive and Negative 
Syndrome Scale (PANSS) symptom architecture in schizophrenia. Asian J 
Psychiatr. 2021;62:102732.

 33. Raudeberg R, Karr JE, Iverson GL, Hammar Å. Examining the repeatable 
battery for the assessment of neuropsychological status validity indices 
in people with schizophrenia spectrum disorders. Clin Neuropsychol. 
2023;37(1):101–18.

 34. Lewandowski KE, Cohen BM, Keshavan MS, Ongür D. Relationship of 
neurocognitive deficits to diagnosis and symptoms across affective and 
non-affective psychoses. Schizophr Res. 2011;133(1–3):212–7.

 35. Davalos DB, Rojas DC, Tregellas JR. Temporal processing in schizophre-
nia: effects of task-difficulty on behavioral discrimination and neuronal 
responses. Schizophr Res. 2011;127(1–3):123–30.

 36. Gong J, Chen G, Jia Y, Zhong S, Zhao L, Luo X, Qiu S, Lai S, Qi Z, Huang L, 
et al. Disrupted functional connectivity within the default mode network 
and salience network in unmedicated bipolar II disorder. Prog Neuropsy-
chopharmacol Biol Psychiatry. 2019;88:11–8.

 37. Zheng W, Jiang WL, Zhang X, Cai DB, Sun JW, Yin F, Ren PC, Zhao M, Wu 
HW, Xiang YQ, et al. Use of the RBANS to evaluate cognition in patients 
with schizophrenia and metabolic syndrome: a meta-analysis of case-
control studies. Psychiatry Q. 2022;93(1):137–49.

 38. Kahn RS, Sommer IE. The neurobiology and treatment of first-episode 
schizophrenia. Mol Psychiatry. 2015;20(1):84–97.

 39. Xu N, Huggon B, Saunders KEA. Cognitive impairment in patients with 
bipolar disorder: impact of pharmacological treatment. CNS Drugs. 
2020;34(1):29–46.

 40. Broome MR, Saunders KE, Harrison PJ, Marwaha S. Mood instability: sig-
nificance, definition and measurement. The British journal of psychiatry : 
the journal of mental science. 2015;207(4):283–5.

 41. Zhang G, Ye X, Wang X, Lin Y, Zhu C, Pan J, Yin X, Ye M, Lv W, Tang W, 
et al. Serum total cholesterol levels associated with immediate memory 
performance in patients with chronic schizophrenia. Schizophr Res. 
2023;255:256–60.

 42. Yaple ZA, Tolomeo S, Yu R. Mapping working memory-specific dysfunc-
tion using a transdiagnostic approach. Neuroimage Clin. 2021;31:102747.

 43. Vaccarino SR, Rajji TK, Gildengers AG, Waters SES, Butters MA, Menon M, 
Blumberger DM, Voineskos AN, Miranda D, Mulsant BH. Allostatic load 
but not medical burden predicts memory performance in late-life bipolar 
disorder. Int J Geriatr Psychiatry. 2018;33(3):546–52.

 44. Calev A. Immediate and delayed memory performance in schizo-
phrenia spectrum patients: use of matched tasks. Psychopathology. 
2001;34(2):99–103.

 45. Morra LF, Gold JM, Sullivan SK, Strauss GP. Predictors of neuropsy-
chological effort test performance in schizophrenia. Schizophr Res. 
2015;162(1–3):205–10.

 46. Firth J, Stubbs B, Rosenbaum S, Vancampfort D, Malchow B, Schuch F, 
Elliott R, Nuechterlein KH, Yung AR. Aerobic exercise improves cognitive 
functioning in people with schizophrenia: a systematic review and meta-
analysis. Schizophr Bull. 2017;43(3):546–56.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.


	Comparison of cognitive performance in first-episode drug-naïve schizophrenia, bipolar II disorder, and major depressive disorder patients after treatment
	Abstract 
	Background 
	Methods 
	Results 
	Conclusions 

	Introduction
	Method
	Participants
	Procedure
	Inclusion and exclusion criteria
	Outcome
	Statistical Analysis

	Results
	Patient Characteristics
	Outcomes
	Pearson correlation analysis

	Discussion
	Conclusion
	Acknowledgements
	References


