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Abstract

Objective: This study focused on the effect of the cognitive behavioral therapy (CBT)
combined with aripiprazole on cognitive functions and psychological state of schizophrenia
patients.

Method: Seventy-eight schizophrenia patients were divided into two groups. One group
received aripiprazole with conventional nursing treatment for 3 months (control group, n =
39), and the other received aripiprazole with CBT for 3 months (observation group, n = 39)
(1 session per week, each session lasting 60 minutes. In the two groups Mefo.» anc after
treatment, the severity of symptoms was evaluated using the Psychiatric Symiton Rating
Scale (BPRS). Cognitive function was assessed with the Repeatrile Jattery for the
Assessment of Neuropsychological Status (RBANS). The Positive arn.'.Megative Symptom
Scale (PANSS) was utilized to evaluate mental status, while the Gereralized Self-Efficacy
Scale (GSES) measured psychological state. Additionallv. tri> auality of life was assessed
using the General Quality of Life Inventory-74 (<OOL.i-74). In the final analysis,
post-treatment efficacy and complications for the two gi 2ups were counted.

Results: Both groups showed significant impraveri.ants: BPRS and PANSS scores decreased,
while RBANS, GSES, and GQOLI-74 scores ncreased. The observation group showed
greater improvements than the contror roup. The total improvement rate was 89.74% (35/39)
in the observation group, higher “*har the 71.79% (28/39) in the control group. The
complication rate was 33.23% “13/%9) in the observation group and 38.46% (15/39) in the
control group.

Conclusion: The treatri ant’ of CBT combined with aripiprazole for schizophrenia has a

significantly positiie ef.ect.on the cognitive functions and psychological state of patients.

Keyworas: Srhizophrenia; Cognitive behavioral therapy; Aripiprazole; Cognitive function;

PsycCri .2vical state

Significant Outcomes:
CBT & aripiprazole alleviates the severity of symptoms in schizophrenia patients.
CBT & aripiprazole improves cognitive function in schizophrenia patients.

3. CBT & aripiprazole improves the mental state of schizophrenia patients.
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Limitations:

It is worth noting that the study is based on limited clinical data, which is a major limitation.
Larger-scale studies with longer follow-up periods are needed to confirm the findings and
explore the long-term effects of CBT combined with aripiprazole in schizophrenic patients.
Additional potential mechanisms for improved cognitive and psychological outcomes were

not addressed in this study.

Introduction

Schizophrenia is a genetically influenced, multifaceted syndrome charac’-rized oy diverse
psychotic, negative, cognitive, mood, and motor symptoms. The' condiuon follows a
fluctuating course, with varying levels of recovery among affected ind*«auals, most of whom
experience substantial social and functional limitations (Tancon * ar. 2024). The prevalence
of schizophrenia-spectrum disorders with onset before *ii ages of 14, 18, and 25 is 3%,
12.3%, and 47.8%, respectively, peaking at around 22.5 ye2rs of age and with a median onset
age of 25 years (Solmi et al. 2023). Schizophren a typically emerges in young adults,
characterized by disturbances in perception, vagntdon, emotions, and behavior, including
positive symptoms, negative symptams, anu cognitive impairment (Xu and Zhang 2023).
These impairments are a central @asp.ct of schizophrenia, contributing substantially to
functional disability and are resistanc to current treatments (McCutcheon et al. 2023).
Consequently, understandir.c .anu addressing cognitive dysfunction in schizophrenia remains
a significant challenge '(Lu et al. 2023). Additionally, schizophrenia is characterized by
positive symptoms/iine de. 'sions, hallucinations, and disorganized thought processes, as well
as negative svinptons such as reduced speech, social isolation, and decreased emotional
expressior. The wroad range of cognitive and neurophysiological impairments associated
with schizelirenia has a profound impact on quality of life and social functioning (Singh et
al. 2024).

Antiusychotic medications are among the most effective treatments for schizophrenia
spectrum disorders (Li et al. 2024). Aripiprazole, a third-generation antipsychotic approved
by the US Food and Drug Administration (FDA), is used for treating schizophrenia and is
available in both oral and long-acting injectable (LAI) formulations (Preda and Shapiro 2020).
Aripiprazole is a third-generation antipsychotic that is typically well-tolerated, with a low
incidence of motor side effects and metabolic issues commonly seen with other antipsychotic
medications (Preda and Shapiro 2020). Aripiprazole, a "dopamine system stabilizer,"
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partially agonizes dopamine D2 and serotonin-5-HT1a receptors while antagonizing
serotonin-5-HT,a receptors. It demonstrates strong clinical efficacy with a favorable safety
and tolerability profile in schizophrenia patients (Qian et al. 2021). The choice of aripiprazole
was driven by its clinical relevance, efficacy, and favorable safety profile. Aripiprazole is
commonly prescribed either alone or in combination with other second-generation
antipsychotics. However, this can increase the risk of clinically significant drug interactions
(Jiang et al. 2021). Despite its effectiveness, over 80% of patients taking oral antipsychotics
experience relapses, often due to non-adherence, which highlights the need for ~iditichal
treatment strategies beyond medication alone (Lhaglham et al. 2024). Cognitive . =havioral
therapy (CBT) is a well-established treatment for various psychological dizorders, including
anxiety, depression, and schizophrenia (Hassan Kariri and Almubacddel 2624). Extensive
research has shown that CBT is effective in numerous outcome studie=.for conditions such as
depression, anxiety disorders, eating disorders, substance abuse, ¢nd personality disorders. It
has also been proven effective as an adjunct to medicatior. for serious mental illnesses like
bipolar disorder and schizophrenia (Chand et al. 2224). &nthony P Morrison et al. have
supported that CBT is well-received, leading t2 madest but meaningful improvements in
psychiatric symptoms at the end of treatmen? (0. moiiths) and sustained progress in self-rated
recovery (21 months), with minimal evider. 2 of adverse effects (Morrison et al. 2018).
Meanwhile, CBT has shown promise (s an effective adjunct treatment, improving social
adaptation, quality of life, and reaucing symptoms of mental illness and associated distress in
schizophrenia (Abdel-Baki «2d N.cole 2001).

At present, there are fevs st lies to explore the effect of CBT combined with aripiprazole on
cognitive function and, p.i«chological state for schizophrenia patients. While aripiprazole
addresses the mndrmacological aspects of schizophrenia, CBT targets cognitive and negative
symptoms; «mp.oving coping strategies and social functioning. This combination offers
pctential s, =Crgistic effects, enhancing treatment adherence and long-term outcomes. Based
on :his, tiie present paper aims to explore the effect of CBT combined with aripiprazole on
cogn.tive function and psychological state of schizophrenia patients by the random number

table method and scale evaluation.

Materials and methods
Ethical statement
This study was ratified by the ethics committee of The Second People’s Hospital of Guizhou

Province (approval number: 2020018). Informed consent was signed by the families of all
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participating patients. This study was conducted in Guizhou, China.

General demographic characteristics

From September 2020 to October 2021, 78 schizophrenia patients admitted to The Second
People’s Hospital of Guizhou Province were divided by the random number table method
into a control group and an observation group with 39 cases each. The discrepancies of
general demographic characteristics between the two groups were not significantly great (P >
0.05), which was comparable (Table 1).

Inclusion criteria

(1) Well-defined diagnostic criteria for schizophrenia (Dilling and Dittmann 2990,: (2) Age
ranging from 18 to 40 years old; (3) First episode, confirmed no issues 2 ith antipsychotic
drug tolerance; (4) Stable basic vital signs of the patient, with no impediments in verbal
expression and basic limb activities; (5) Assessed to have nc_s~ware suicidal ideation,
aggressive behavior, or acute mental symptoms; (6) The patient >imself/herself or the legal
guardian agreed to participate in the study and able t¢" cooperate with the treatment and
assessment process of the study; (7) Approved by hosgital thics.

Exclusion criteria

(1) Concurrent with other mental disorders, such as bipolar disorder, depression, anxiety
disorder, mental retardation, or ©wg depeidence, etc.; (2) Complicated with severe
neurological diseases, such as epilej'sy, « >rebral infarction, Parkinson’s disease, Alzheimer’s
disease, and other neurological diseases that might significantly affect cognitive function; (3)
Pregnancy or lactation periou:.(4) Poor adherence to medical advice or recent receipt of other
psychological treatme:ss; () Assessed to have severe cognitive deficits or inability to
understand the treatment content and scale tests normally; (6) Presence of alcoholism, drug
abuse, or psychotrapic drug misuse; (7) Concurrent participation in other intervention studies
or withdrawal due to various factors.

M ihads

(1) Zontrol group: Oral administration of aripiprazole (Shanghai Shangyao Chinese-Western
Pharmaceutical Co., Ltd.; No. H20041506; Specifications: 5 mg). The initial dose was taken
once daily, 5-10 mg each time. The dosage could be adjusted according to the patient’s
condition, and the increased dosage should not exceed 30 mg/d. This treatment lasted for 3
months. Conventional interventions during the treatment period included: enhancing
communication with the patients after admission, providing understanding, support, and

attention with a warm and empathetic attitude; increasing awareness of schizophrenia and
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helping patients normalize their individual situations, ensuring they fully understand and
correctly recognize the psychotic symptoms they are experiencing, thereby reducing the
impact on related functions and psychological well-being; encouraging family members to
provide more understanding, care, and companionship to the patients, and assisting in
improving the intimacy between the patients and their family members to boost their
confidence in life.

(2) Observation group: Treatment of CBT combined with aripiprazole. CBT: A CET team
was established, consisting of 1 clinical doctor, 1 psychological counselor, and 3 s.criarzed
nurses. All team members possessed relevant qualifications in psychologica' the-acy, had
received professional training, and passed the assessments. The team parti-ipatew in-weekly
case supervision sessions. The team members provided CBT to the vatients. (1) Symptom
education: Patients were guided to understand the characteristi®s..=/mptom types of the
disease and its impact on life. For example, the biological ai.i_psychological causes of
schizophrenia were explained to the patients; patients weic mauc aware that symptoms such
as hallucinations and delusions were pathological rath=r ti.an realistic events; the patient was
empowered to better understand and feel less ashamed apout the disease. (2) Early symptom
identification: Patients and their family memoers were guided to identify early signs of
disease recurrence. For example, by recalling -the medical history, patients were guided to
discover early symptoms (such as depission, sleep disorders, or decreased attention). (3)
Medication compliance intervenuon. Patients were educated to know better about the
importance of medication a., ' act w1 accordance with doctors. For example, patients were told
about the possible positive ad side effects of drugs to eliminate misunderstandings or fears;
patient's medication xvas rc-orded, difficulties in the treatment were discussed, and problems
were solved with jonit efforts; a reasonable medication plan was formulated and reminder
mechanisris (sucii as pill boxes or mobile phone alarms) were set up. (4) Intervention for
ha''ucinatic..s: Patients were helped to re-evaluate the source and meaning of the heard
voices cr other hallucinations. For example, patients were taught to use the “voice
discrimination” technique (distinguishing hallucinations from real sounds); patients were
guided to record the frequency, time and triggers of hallucinations so as to identify their
regularity; patients were guided to view hallucinations as “bystanders” to reduce emotional
responses. (5) Intervention for delusions: Patients were helped to challenge and correct the
unreasonable belief system (such as persecution delusions and grandiosity delusions). For
example, patients were guided to discuss the specific content of their delusions and explore
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whether these beliefs were logical through questioning; patients were asked to list the
evidence supporting and refuting the delusions to help them understand their cognitive biases
through the evidence comparison method; patients were encouraged to use alternative
explanations (such as thinking of “maybe a coincidence” instead of “being monitored”). (6)
Emotional regulation: Patients were helped to regulate adverse emotional states. For example,
relaxation training, such as deep breathing, muscle relaxation, and mindfulness meditation,
was conducted; skills of identifying and expressing emotions to avoid excessive supfrzssion
or intensification of emotions were taught; patients’ overly negative interprei.ioncof
setbacks or failures were corrected through cognitive restructuring. (7) Stress response:
Patients were helped to improve their ability to cope with stressors and ¢ “ficulues in daily
life. For example, they were taught to develop problem-solving skills (e.¢. ‘oreaking down
and prioritizing problems); coping strategies and emergency plans we=> made to help patients
remain calm in high-pressure environments; training in social .“ilis (e.g. interacting with
others and asking for help) was provided. Cognitive revanstiuction: Patients were helped
to change negative thinking patterns and enhance-c=If-vficacy, such as identifying their
negative automated thoughts (such as “I have =0 vibie”); patients were guided to correct
these cognitive errors by showing the evidence :hout what proved oneself worthless; patients
were assisted to replace negative thinking wiJ~ positive and realistic beliefs. (9) Behavioral
activation: Patients were guided to/imp:ove their passive or isolated living conditions and
become more enthusiastic about I:re, For example, patients were encouraged to participate in
meaningful activities (suc.as piacticing hobbies and volunteer services); specific and
achievable small goals' wei2 set to increase patients’ sense of accomplishment; a daily
schedule was established 2 _increase the regularity and efficiency of activities. Social
functional training: 1ne patient’s social interaction ability and social adaptation ability were
improved Dy Suci training as conducting scenario simulation training and teaching basic
communicaaun skills (such as how to start and end conversations); patients were guided to
practice skills in handling interpersonal conflicts in a safe environment; simulation training of
work scenarios was offered to help patients gradually adapt to employment. 11) Family
interventions: Family members’ ability was enhanced to support patients and reduce the risk
of relapse, such as teaching family members the skills of effective communication and
emotional expression, and reducing conflicts; disease education was supplied to help family
members understand patients’ symptoms and behaviors; a family support plan was put

forward to assist patients in establishing a stable, safe living environment. 12) Relapse
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prevention and long-term planning: The risk of relapse was reduced. The patient’s long-term
recovery was supported by teaching both the patient and his or her family to develop a
relapse response plan (such as how to deal with early signs); regular return visits were paid to
evaluate the patient’s psychological state and social function; patients were encouraged to
participate in community rehabilitation programs or support groups to maintain therapeutic
outcomes. Each treatment session lasted 60 minutes, with a frequency of 1 session per
week.This treatment with CBT lasted for 3 months. The usage and dosage of aripinrazole
were the same as above. During the intervention period, the team members = ma.ed
unchanged, and all patients successfully completed the treatment with no dropo:its.
Observation indicators
(1) Brief Psychiatric Rating Scale (BPRS): Before and after treatment/in the two groups, the
BPRS was used to assess the symptom severity of patients. This scala.generally consisted of
five symptom factors, namely, anxiety and depression (4 gu>stions), lack of vigor (4
questions), thought disorder (4 questions), activation/ 7 questions), and hostility and
suspiciousness (3 questions), with a score of 1-7 points fo. each query, and a total of 18-126
points. It stipulated that the higher total score mear's being associated with the worse the
symptom (Morlan and Tan 1998).
(2) Repeatable Battery for the Assezsment 0. Neuropsychological Status (RBANS): Before
and after treatment in the two groups, the RBANS was adopted to evaluate the cognitive
function of patients. This scaie gencrally included five cognitive dimensions, namely
immediate memory, Visua. “bauw: competence, language, attention, and delayed memory.
The scores of each dimensi n were converted from the original scores to the standardized
scores, with a meari or 10 points and a standard deviation of 15 points. The higher the total
score, the bettei wne cugnitive function (Novitski et al. 2012).
(3) Positive anu ‘vegative Syndrome Scale (PANSS): Before and after treatment in the two
graups, PGS was utilized to assess the mental state of patients. This scale generally
inciuged (hree sub-scales, namely negative symptoms (7 questions), positive symptoms (7
ques.ions) and general pathological symptoms (16 questions). Each question was scored 1 to
7 points, totaling 30 to 210 points. The higher the total score, the worse the mental state (Kay
et al. 1987).

(4) Generalized Self-efficacy Scale (GSES): Before and after treatment in both groups, the
GSES was used to assess the psychological state of patients. This scale included 10 questions,

each with a score of 1 to 4 points and a total score of 10 to 40 points. The higher the total
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score, the better the psychological state (Luszczynska et al. 2005).

(5) Generic Quality of Life Inventory 74 (GQOLI-74): Before and after treatment in the two
groups, the GQOLI-74 was implemented to assess the quality of life of patients. This scale
generally included four dimensions, material life, physical function, psychological function
and social relationship. The total score of each dimension was 0 ~ 100 points. The higher the
total score, the better the quality of life (Hou et al. 2021).

(6) Efficacy: After treatment, the clinical efficacy of the two groups of patients was evialuated
by the reduction rate of score reduction of the PANSS (Kay et al. 1987). A reductiorinte oi'>
50% denoted significant improvement and a reduction rate of 25%~49% Indica.xdpartial
improvement, while a reduction rate < 25% suggested no improvement. 7he rewuction rate
was calculated as (total score before treatment - total score after treatrrent)/toial score before
treatment x 100%, and the overall improvement rate was determina as (number of cases
showing significant improvement + number of cases showing nartial improvement)/total
number of cases x 100%.

(7) Complications: Statistical analysis of complications we.> made during treatment in the two
groups, including those common complications re¢lated to the central nervous system,
gastrointestinal tract, endocrine and metalu.ic systems, extrapyramidal symptoms and
cardiovascular system.

Statistical methods

Statistical analysis was carriec” cut vy SPSS 26.0 (Loffing 2022). Qualitative data were

described by [n (%)] for y*ats. vormally distributed quantitative data were described by x
+ s for independent sa'ple or paired t tests and skewed quantitative data were described by
M (p25,p75) for Mann:Witney U tests. When a difference equaling to P < 0.05 occurred, it

was considere statistically significant.

Re ults

Syn ptom severity

Before treatment, the scores for each aspect of the BPRS showed no notable variance
between the two groups (P>0.05). After treatment, there was a reduction in the scores for
each aspect of the BPRS in both groups, with the observation group's scores falling below
those in the control group (P < 0.05; Table 2).

Cognitive function

Before treatment, the RBANS scores showed no notable variance between the two groups (P >
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0.05). After treatment, there was a rise in the RBANS scores across both groups, with the
observation group outperforming the control group (P < 0.05; Table 3).

Mental state

Before treatment, the PANSS scores showed no notable variance between the two groups (P >
0.05). After treatment, there was a reduction in the PANSS scores across both groups, with
the observation group's scores falling below those in the control group (P < 0.05; Table 4).
Psychological state

Before treatment, the GSES scores of both groups showed no notable variance (77> 0.25).
After treatment, the GSES scores rose in both groups, with the observation Aarou's/scores
surpassing those of the control group (P < 0.05; (Table 5).

Quality of life

Before treatment, the scores for each aspect of the GQOLI-74 stiovd no notable variance
between the two groups (P > 0.05). After treatment, there was a 1:ze in the GQOLI-74 scores
across both groups, with the observation group outperfiiring the control group (P<0.05;
Table 6).

Efficacy

After treatment, the observation group’s overa.' enliancement rate stood at 89.74% (35/39),
surpassing the control group’s 71.79% (28/39, rate (P < 0.05; Table 7).

Complications

Throughout the course of the trear.nen, complication rates were 33.33% (13 out of 39) in the

observation group and 38.41'4 (Lo out of 39) in the control group (P > 0.05; Table 8).

Discussion

Individuals diaynoseu with schizophrenia experience significant impairments in overall
cognitive jurfoiiance, with average scores typically falling two standard deviations below
thase of hertiny controls (Keefe et al. 2011). Despite consistent scientific evidence linking
sch.zophtenia to histories of traumatic life events and adversities, psychological therapies are
ofter. not offered to these patients (Magliano et al. 2016). Consequently, this study was aimed
at analyzing the effect of the CBT combined with aripiprazole on cognitive function and
psychological state of schizophrenia patients.

The results revealed a significant reduction in symptom severity, as measured by the BPRS,
in both the control and observation groups after treatment. However, the observation group,
which received CBT in addition to aripiprazole, showed a more substantial decrease in BPRS
scores compared to the control group. This finding suggests that CBT may augment the
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efficacy of aripiprazole in alleviating the symptoms of schizophrenia. A previous study has
shown that CBT can reduce relapse and hospitalization rates and increase well-being in
individuals diagnosed with schizophrenia (Can and Budak 2024). In terms of cognitive
function, assessed using the RBANS, both groups exhibited improvements post-treatment.
Notably, the observation group exhibited significantly higher RBANS scores than the control
group, indicating better cognitive function. This outcome underscores the potential of CBT to
enhance cognitive recovery in schizophrenic patients when used adjunctiveli~ with
aripiprazole. Research has demonstrated that CBT is effective in treating various rc;chiciic
disorders, including depression, anxiety, PTSD, and borderline personality disoru>r.“and is
frequently utilized in conjunction with medication (Saxena and Sahai 2024)

Mental state, evaluated by the PANSS, also improved in both groups after treatment.
However, the observation group demonstrated a more pronouricec.reduction in PANSS
scores, indicating a greater improvement in mental status. This .nding aligns with previous
research indicating the beneficial effects of CBT on menta “eaiur outcomes in schizophrenic
patients (Xu and Zhang 2023). Furthermore, our stur:* fov 24 improvements in psychological
state and quality of life, as measured by the GSES ‘ara the GQOLI-74, respectively. Both
groups showed increases in GSES and GQOI.i-74 scores after treatment, with the observation
group scoring significantly higher than the crntrol group. This outcome is consistent with
previous research showing that gpec.fic psychological treatments, such as CBT and
Interpersonal Therapy, are effecuve anwu linked to lasting benefits following treatment (Grilo
and Juarascio 2023). Adc.ionany, CBT, which is well-established as a psychological
treatment for chronic niin, ‘nvolves teaching individuals to challenge and restructure their
maladaptive thinking pairns, enhance self-efficacy and coping strategies, and increase
participation i 1ife activities (Mikocka-Walus et al. 2021). We propose that there is a
bidirectiora. re..aonship between cognitive skills and self-efficacy, where both constructs
influence co2ii other. On one hand, better cognitive skills, as measured by the RBANS, may
enharice ‘an individual’s ability to cope with challenges, which in turn can improve
self-Crficacy (as assessed by the GSES). On the other hand, increased self-efficacy can lead to
more positive attitudes and greater motivation to engage in cognitive tasks, potentially
leading to improvements in cognitive functioning over time. Therefore, we hypothesize that
these constructs interact and mutually reinforce each other, contributing to overall recovery
and improved quality of life.

Regarding efficacy, the observation group showed a higher overall improvement rate
compared to the control group, based on the reduction rate of PANSS scores. This finding
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further supports the superiority of the combined treatment approach in managing
schizophrenia and aligns with previous research proposing CBT as a beneficial adjunctive
therapy to medication for individuals with schizophrenia (Guaiana et al. 2022). In terms of
complications, the rates were comparable between the two groups, indicating that the addition
of CBT to aripiprazole did not increase the risk of adverse events. This is an important
consideration for clinicians when recommending treatment options for schizophrenic patients.
A review has found that combining individual counseling with CBT and motivational
interviewing techniques effectively improved and sustained medication adherence cuar ine
(Inwanna et al. 2022). In addition, CBT has been found to improve medicationadhc-ence and
reduce aggression in individuals with schizophrenia. It is recommende'' that psychiatric
nurses incorporate CBT-based psychoeducation into their practices tO enhaiice medication
adherence and decrease aggression (Can and Budak 2024). These.nsychosocial pathways
could potentially enhance the effectiveness of aripiprazole bv auressing both the cognitive
and emotional challenges associated with schizophrenia.

In summary, this study contributes to the existing !*era.:te by providing evidence for the
efficacy of CBT combined with aripiprazo!e in _mproving cognitive function and
psychological state in schizophrenic patients. 't lays a foundation to explore the relation
between the aripiprazole only and CRT combi.>ed with aripiprazole for schizophrenia patients
and proves the latter has a significai.'!'v positive effect on the cognitive functions and
psychological state of patients/ 1. auuition, these findings have important implications for
clinical practice, as they sug est u.at a comprehensive treatment approach, incorporating both
pharmacological and rsyci ological interventions, may be more effective in managing
schizophrenia. While our ~tudy highlights the short-term benefits of CBT combined with
aripiprazole, future swdies should consider a longer follow-up period (6 to 12 months) to
better asseso the sustained impact of this treatment approach. Additionally, future research
cctld expicc how continuous CBT or booster sessions might further enhance the durability
of wreatment effects. Such studies would provide valuable insights into the lasting benefits
and ‘optimal treatment strategies for schizophrenia. Furthermore, future research should
investigate the potential mechanisms underlying the observed improvements in cognitive and

psychological outcomes.

https://doi.org/10.1017/neu.2025.14 Published online by Cambridge University Press


https://doi.org/10.1017/neu.2025.14

Declaration

Funding

No funds, grants, or other support was received.

Conflict of interest

The authors declare that they have no conflicts of interest.

Ethical statement

This study was ratified by the ethics committee of The Second People’s Hospital of Cuizhou
Province. Informed consent was signed by the families of all participating patients.

Authors’ contributions

Jun Yan finished the study design. Kunjie Li finished the experimental /*udies. Qiang He
finished the data analysis. Jie Xiong finished the manuscript editing. Al authois also read and
approved the final manuscript.

References

1. Abdel-Baki, A. and Nicole, L. 2001. [Sckizop:renia and cognitive behavioral
psychotherapy]. Can J Psychiatry, 46(6), 511-521

2. Can, S. Y. and Budak, F. K. 2024. The =i ~ct uf Cognitive Behavioural Therapy-Based
Psychoeducation on Medicatior. Adherei.~2 and Aggression in Individuals Diagnosed
With Schizophrenia: An Experimenw! Study. J Psychiatr Ment Health Nurs.

3. Chand, S. P., Kuckel, D. F. ana 1uecker, M. R., 2024. Cognitive Behavior Therapy.
StatPearls. Treasure I.'ana L) ineligible companies. Disclosure: Daniel Kuckel
declares no relevant finacial relationships with ineligible companies. Disclosure: Martin
Huecker declargs. e re 2vant financial relationships with ineligible companies.

4. Dilling, H/and, uwtmann, V. 1990. [Psychiatric diagnosis following the 10th revision of
the Internatic.al Classification of Diseases (ICD-10)]. Nervenarzt, 61(5), 259-270.

5...Grilo, Z+"M. and Juarascio, A. 2023. Binge-Eating Disorder Interventions: Review,
Cdrrent Status, and Implications. Curr Obes Rep, 12(3), 406-416.

6. Cuaiana, G., et al. 2022. Cognitive behavioural therapy (group) for schizophrenia.
Cochrane Database Syst Rev, 7(7), CD009608.

7. Hassan Kariri, H. D. and Almubaddel, A. 2024. From theory to practice: Revealing the
real-world impact of cognitive behavioral therapy in psychological disorders through a
dynamic bibliometric and survey study. Heliyon, 10(18), e37763.

8. Hou, X. Y., etal. 2021. [Analysis on application value of Fu's subcutaneous needling for
intercostal pain after surgery of osteoporotic thoracic vertebral compression fracture].

https://doi.org/10.1017/neu.2025.14 Published online by Cambridge University Press


https://doi.org/10.1017/neu.2025.14

10.

11.

12.

13.

14.

15.

16.

17.

18.

20.

21.

Zhen Ci Yan Jiu, 46(4), 326-329.

Inwanna, S., Duangchan, C. and Matthews, A. K. 2022. Effectiveness of Interventions to
Promote Medication Adherence in Schizophrenic Populations in Thailand: A Systematic
Review. Int J Environ Res Public Health, 19(5).

Jiang, P., et al. 2021. Effects of the combination of second-generation antipsychotics on
serum concentrations of aripiprazole and dehydroaripiprazole in Chinese patients with
schizophrenia. Gen Psychiatr, 34(2), e100423.

Kay, S. R., Fiszbein, A. and Opler, L. A. 1987. The positive and negative syndr_.2e scale
(PANSS) for schizophrenia. Schizophr Bull, 13(2), 261-276.

Keefe, R. S., et al. 2011. Characteristics of the MATRICS Consensus‘“ogni.ve dattery
in a 29-site antipsychotic schizophrenia clinical trial. Schizophr Res. 125(2-3), 161-168.
Lhaglham, P., et al. 2024. The development of paliperidone nanoc*:sstals for the treatment
of schizophrenia. Prog Biomed Eng (Bristol), 7(1).

Li, Q., et al. 2024. Effects of aripiprazole on p:ioiactii levels and differences in
effectiveness in patients with schizophrenia: a peat-ho. analysis of the real-world data of
a multicenter study. Front Psychiatry, 15, 1323173.

Loffing, F. 2022. Raw Data Visualizatior: 1.* Common Factorial Designs Using SPSS: A
Syntax Collection and Tutorial. Front Psychol, 13, 808469.

Lu, C., et al. 2023. Aripiprazole co. *bined with nerve growth factor improves cognitive
function in mice with schizepr.remia model. Neurosci Lett, 812, 137410.

Luszczynska, A., Scho... U."und Schwarzer, R. 2005. The general self-efficacy scale:
multicultural validat'on <tudies. J Psychol, 139(5), 439-457.

Magliano, L., ¢ al., zo16. Improving psychology students' attitudes toward people with
schizophreina: .~ quasi-randomized controlled study. Am J Orthopsychiatry, 86(3),
253-2€4.

McCuwcoon, R. A, Keefe, R. S. E. and McGuire, P. K. 2023. Cognitive impairment in
scnizophrenia: aetiology, pathophysiology, and treatment. Mol Psychiatry, 28(5),
1302-1918.

Mikocka-Walus, A., et al. 2021. Yoga, cognitive-behavioural therapy versus education to
improve quality of life and reduce healthcare costs in people with endometriosis: a
randomised controlled trial. BMJ Open, 11(8), e046603.

Morlan, K. K. and Tan, S. Y. 1998. Comparison of the Brief Psychiatric Rating Scale and
the Brief Symptom Inventory. J Clin Psychol, 54(7), 885-894.

https://doi.org/10.1017/neu.2025.14 Published online by Cambridge University Press


https://doi.org/10.1017/neu.2025.14

22. Morrison, A. P., et al. 2018. Cognitive behavioural therapy in clozapine-resistant
schizophrenia (FOCUS): an assessor-blinded, randomised controlled trial. Lancet
Psychiatry, 5(8), 633-643.

23. Novitski, J., et al. 2012. The Repeatable Battery for the Assessment of
Neuropsychological Status effort scale. Arch Clin Neuropsychol, 27(2), 190-195.

24. Preda, A. and Shapiro, B. B. 2020. A safety evaluation of aripiprazole in the treatment of
schizophrenia. Expert Opin Drug Saf, 19(12), 1529-1538.

25. Qian, L., et al. 2021. Dose-Dependent Efficacy of Aripiprazole in Treating Pat’Ci*s v.ith
Schizophrenia or Schizoaffective Disorder: A Systematic Review and Meta-~alysis of
Randomized Controlled Trials. Front Psychiatry, 12, 717715.

26. Saxena, K. and Sahai, A. 2024. Understanding the Effectiveness  of Cognitive
Behavioural Therapy: A Study on Offenders. Ann Neurosci, 097275312412886009.

27.Singh, R., et al. 2024. Deep Multimodal Representaticns and Classification of
First-Episode Psychosis via Live Face Processing. bio™.v.

28. Solmi, M., et al. 2023. Incidence, prevalence, an<.glo. 2! burden of schizophrenia - data,
with critical appraisal, from the Global Burdan o Disease (GBD) 2019. Mol Psychiatry,
28(12), 5319-5327.

29. Tandon, R., et al. 2024. The schizophrei iz syndrome, circa 2024: What we know and
how that informs its nature. Schizopi.~ Res, 264, 1-28.

30. Xu, F. and Zhang, H. 2023. » ne application of cognitive behavioral therapy in patients
with schizophrenia: A r. siew. wviedicine (Baltimore), 102(32), e34827.

https://doi.org/10.1017/neu.2025.14 Published online by Cambridge University Press


https://doi.org/10.1017/neu.2025.14

Table 1 Comparison of general demographic characteristics between the two groups

Indicator Observation Control group 7/ p
group (n=139)
(n=39)
Age (years) 22.00 23.00 (19.00, -0.080 0.936
(20.00,25.00) 26.00)
Gender (n) 0.212 (545
Male 22 (56.41) 24 (61.54) -
Female 17 (43.59) 15 (38.46) -
Years of education (n) 24717 0479
<9 years 16 (41.03) 19 (48.72) -
10 ~ 12 years 20 (51.28) 15 (38.46) - -
> 13 years 3(7.69) 5(12.22) - -
Marital status 0.075 0.784
Married 9 (23.08) 8 (251) - -
Unmarried/Divorced/Widowed 30 (76.92) 21 (79.49) - -
Residence 0.241 0.624
Rural areas 17.(33.33) 11 (28.21) - -
Urban areas 20y (6L.37) 28 (71.79) - -
Professional character 2.151  0.828
Intellectual workers 12 (30.77) 9 (23.08) - -
Manual workers 8 (20.51) 10 (25.64) - -
Worker in service irdustri s 6 (15.38) 5(12.82) - -
Freelancers 4 (10.26) 2 (5.13) - -
The unerapioyeu 6 (15.38) 9 (23.08) - -
Students 3(7.69) 4 (10.26) - -
Smoking history 0.482  0.488
Yes 25(64.10) 22(56.41)
No 14(35.90) 17(43.59)
Drinking history 0.466  0.495
Yes 20(51.28) 23(58.97)
No 19(48.72) 16(41.03)
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Table 2 Comparison of symptom severity between the two groups (points)

Time Observation  group Control group Z p
(n=39) (n=39)

Before treatment

Anxiety 15.00 (12.00, 17.00)  15.00 (12.00, 17.00) -0.407 0.684

Inactivity 13.00 (11.00, 15.00)  13.00 (10.00, 14.00) -0.689 0.491

Thought disorder 14.00 (12.00, 15.00)  14.00 (12.00, 15.00) -0.736 0.471

Activation 12.00 (10.00, 13.00)  12.00 (9.00, 13.00)  -0.121 .24

Hostility and 13.00 (12.00, 16.00) 14.00 (12.00, 16.00) -0.081 L 236

suspiciousness

After treatment

Anxiety 9.00 (7.00, 10.00) 11.00 (9.00, 12.00}%.+2.851 0.004

Inactivity 8.00 (6.00, 9.00) 9.00 (8.00, 1°.00) -3.357 0.001

Thought disorder 10.00 (8.00, 11.00)*  12.00 (10.0v;13.00)* -2.532 0.011

Activation 9.00 (6.00, 10.00) 11.05/8.012.00)* -2.858 0.004

Hostility and 10.00 (8.00, 10.00)*  2£.00C.00, 13.00)*  -3.054 0.002

suspiciousness

Note: *P < 0.05 vs the same group b fore treat.nent.
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Table 3 Comparison of cognitive function between the two groups (points)

Time

Observation group
(n=39)

Control group
(n=39)

Before treatment

Immediate memory

Visual-spatial competence

Language
Attention
Delayed memory
After treatment

Immediate memory

Visual-spatial competence

Language
Attention

Delayed memory

64.00 (48.00, 70.00)
83.00 (67.00, 89.00)
86.00 (81.00, 92.00)
81.00 (65.00, 87.00)
70.00 (54.00, 76.00)

74.00 (63.00,80.00)%
92.00 (81.00,96.00)%
95.00 (93.00,98.00)%
89.00 (81.00,95.00)%
81.00 (67.00,86.00)%

63.00 (49.00, 69.00)
78.00 (68.00, 87.00)
88.00 (83.00, 93.00)
79.00 (64.00, 85.00)
64.00 (54.00, 72.00)

69.00 (55.00,75.(0)%
88.00 (74.00(02:29)
93.00 (27.00:25.00)%
83.00{73.00, 89.00)*
73.00/(61.00,79.00)%

-0.115
-0.300
-0.580
-0.440

0.660

-2.270
-2.201
-2.756
-2.421
-2.020

0.908
0.764
0.562
0.v00
0.493

0.023
0.028
0.006
0.015
0.043

Note: *P < 0.05 vs the same group before treatmat.
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Table 4 Comparison of mental state between the two groups (points)

Time Observation group ~ Control group Z p
(n=39) (n=39)

Before treatment

Negative symptoms 25.00 (21.00, 24.00 (20.00, -0.577 0.564
26.00) 26.00)

Positive symptom 29.00 (24.00, 28.00 (24.00, -0.582 “.561
30.00) 30.00)

General pathological 38.00 (34.00, 38.00 (34.00, -°82: -0.408

symptoms 41.00) 40.00)

After treatment

Negative symptoms 17.00 (14.00, 19.00 27.00, -3.991 <0.001
17.00) 20.00

Positive symptom 18.00 (14.00, 1€.0¢ (17.00, -2.285 0.022
20.00)* 22.09)%

General pathological 26.00 (22:20,"..27.00 (25.00, -2.093 0.036

symptoms 28.00)* 29.00)%

Note: *P < 0.05 vs the same group b fore treat.nent.
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Table 5 Comparison of psychological state between the two groups (points)

Time Observation group (n=39)  Control group(n=39) Z p
Before treatment  27.00 (22.00, 29.00) 25.00 (23.00, 29.00) -0.065 0.948
After treatment 34.00 (31.00, 37.00)* 29.00 (27.00, 33.00)* -3.951 <0.001

Note: *P < 0.05 vs the same group before treatment.
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Table 6 Comparison of quality of life between the two groups (points)

Time Observation group (n = Control group (n = Z p
39) 39)

Before treatment

Material life 46.00 (41.00, 49.00) 47.00 (42.00, 49.00) -0.145 0.884

Physical function 47.00 (43.00, 49.00) 49.00 (44.00, 50.00) -1.128 0.259

Psychological 39.00 (35.00, 41.00) 41.00 (36.00, 42.00) -1.113/:0.266

function

Social relationship 41.00 (37.00, 43.00) 43.00 (38.00, 44.00) 1.0c2 0.292

After treatment

Material life 50.00 (47.00, 52.00) 49.00 (44.00, 51/00)*) * -2.070 0.038

Physical function 55.00 (50.00, 57.00) 51.00 (47.0C.52.00)*  -2.670 0.008

Psychological 52.00 (47.00, 55.00)* 48.00 (13.0¢.50.00)*  -2.948 0.003

function

Social relationship 52.00 (46.00, 54.00)* 17.00(42.00,49.00)  -3.114 0.002

Note: *P < 0.05 vs the same group before treatmat.
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Table 7 Comparison of efficacy between the two groups [n (%)]

Improvement Observation group (n = Control group (n = »° p
39) 39)

Significant 20 (51.28) 12 (30.77) - -

improvement

Partial improvement 15 (38.46) 16 (41.03) - -

No improvement 4 (10.26) 11 (28.21) - -

Total improvement 35 (89.74) 28 (71.79) 4,04+ 0.u44
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Table 8 Comparison of complications between the two groups [n (%)]

2

Complications Observation group (n = Control group (n = y p
39) 39)

Insomnia 3 (7.69) 5(12.82) - -
Dizziness and headache 2 (5.13) 3(7.69) - -
Extrapyramidal 2 (5.13) 3(7.69) - -
symptoms

Nausea and vomiting 3 (7.69) 2 (5.13) - -
Constipation 2 (5.13) 2 (5.13) - -
Akathisia 2 (5.13) 3(7.69) - -
Weight gain 1(2.57) 0 (0.00) - -
Total 15 (38.46) 18 (46.15) 0.473 0.492
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