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The effects of positive
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rehabilitation nursing of Chinese
patients with schizophrenia:
a systematic review and
meta-analysis of randomized
controlled trials
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Jing Hu1, Wenfei Tan1, Jinying Deng2 and Xintian Wang1*

1School of Health and Nursing, Guangzhou Huali College, Guangzhou, China, 2Department of
Nursing, Guangzhou Zengcheng Health Vocational School, Guangzhou, China
Background: Schizophrenia is a complex and severe chronic mental disorder

characterized by persistent cognitive dysfunction. Particularly in Chinese families,

the disability of patients with schizophrenia and the burden on their caregivers

are especially heavy, reflecting the profound impact of the disease on both the

patients and their families. Positive psychology is a science that focuses on

human happiness, strengths, and potential. It originated at the end of the 20th

century, advocated by psychologists such as Martin Seligman, aiming to go

beyond the traditional psychology’s focus on diseases and deficiencies and

instead explore how to help people achieve the best mental state and quality

of life. This study aims to conduct a meta-analysis to evaluate the impact of

positive psychology interventions on Chinese patients with schizophrenia.

Objectives: This study aims to explore the impact of positive psychology on the

wellbeing, positive symptoms, negative symptoms, depressive symptoms, social

functioning, social adaptability, and cognitive functions of patients

with schizophrenia.

Methods: Literature was retrieved from 11 databases (CNKI, Wan fang Database,

VIP Database, CBM Database, PubMed, EMBASE, Cochrane Library, Web of

Science, APA PsycINFO, CINAHL, and MEDLINE), with the search period

ranging from the inception date to 1 August 2024. Two researchers

independently conducted literature reviews, data extraction, and bias risk

assessments. The quality of the included studies was assessed using the

Cochrane Risk of Bias tool, and meta-analyses were conducted using RevMan

5.3 and Stata 14.0. The continuous outcomes were analyzed by calculating the

mean difference (MD) or standardized mean difference (SMD) with 95%

confidence intervals (CI) according to whether combining outcomes measured

on different scales or not, depending on whether the results measured by

different scales were combined.
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Results: A total of 54 randomized controlled trials met the criteria for this study. The

results showed that positive psychology can significantly improve the wellbeing of

Chinese patients with schizophrenia (MD = 0.61, 95% CI = 0.56 to 0.66, p < 0.001, I2

= 0%), and long-term andmid-term treatments were significantly better than short-

term treatments (p < 0.001). Positive psychology can significantly improve the

psychological health status of Chinese patients with schizophrenia (MD = 43.50,

95%CI = 40.11 to 46.89, p < 0.001, I2 = 0%), and long-term andmid-term treatments

were significantly better than short-term treatments (p=0.004). Positive psychology

can significantly improve the positive symptoms of Chinese patients with

schizophrenia (SMD = −2.68, 95% CI = −3.53 to −1.84, p <0.001, I2 = 95%), and

long-term and mid-term treatments were significantly better than short-term

treatments (p < 0.001). Positive psychology can significantly improve the negative

symptoms of Chinese patients with schizophrenia (SMD = −2.63, 95% CI = −3.40 to

−1.87, p < 0.001, I2 = 94%), and long-term and mid-term treatments were

significantly better than short-term treatments (p < 0.001). Positive psychology

can significantly improve the social functioning of Chinese patients with

schizophrenia (MD = −2.68, 95% CI = −3.26 to −2.10, p < 0.001, I2 = 94%), and

long-term and mid-term treatments were significantly better than short-term

treatments (p < 0.001). Positive psychology can significantly improve the self-

esteem of Chinese patients with schizophrenia (MD = 7.98, 95% CI = −7.53 to

8.42, p < 0.001, I² = 0%). Positive psychology can significantly improve the social

adaptability of Chinese patients with schizophrenia (MD = −8.72, 95% CI = −9.16 to

−8.27, p < 0.001, I² = 0%). Positive psychology can significantly improve the cognitive

function of Chinese patients with schizophrenia (MD = 2.38, 95% CI = 1.97 to 2.78, p

< 0.001, I2 = 38%).

Conclusion: Positive psychology has significant effects on enhancing the

wellbeing of Chinese patients with schizophrenia. It not only improves the

positive and negative symptoms of the disorder but also strengthens social

adaptability and cognitive functions. Moreover, positive psychology provides

clear benefits in alleviating depressive symptoms among individuals with

schizophrenia. Notably, the long-term adherence to positive psychological

interventions yields much better treatment outcomes than short-term

interventions. Therefore, we recommend the widespread application of

positive psychology in clinical treatment.

Systematic review registration: https://www.crd.york.ac.uk/prospero/,

identifier CRD42024585178.
KEYWORDS

schizophrenia, positive psychology, treatment as usual (TAU), meta-analysis,
randomized controlled trial (RCT)
Introduction

Schizophrenia is a complex and severe chronic mental disorder

characterized by persistent cognitive dysfunction (1, 2). This disease

is marked by high recurrence rates (3), high disability rates (4), and

poor prognosis (5), with a condition that often fluctuates and

lingers, causing significant suffering to patients both physically
02
and mentally, and can lead to varying degrees of mental disability

(6). Schizophrenia typically manifests in young and middle

adulthood, with the peak age of onset around 25 years old (7).

Approximately 29 million adults worldwide are affected by

schizophrenia (8), imposing a heavy burden on public health

systems and adversely affecting the quality of life for those

affected over the long term (9, 10). In China, the lifetime
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prevalence of schizophrenia and other mental disorders is as high as

0.75%, with an estimated 10.5 million patients (11).

Data from the CBD (Global Burden of Disease) study shows

that from 1990 to 2019, the prevalence of schizophrenia worldwide

increased by approximately 66.2% (12). The symptoms of

schizophrenia are complex and diverse, mainly including positive

symptoms and negative symptoms (13). Positive symptoms

encompass hallucinations, delusions, disorganized thinking,

abnormal behavior, and disorganized speech, while negative

symptoms include emotional blunting, avolition, social

withdrawal, poverty of speech, and anhedonia, which severely

affect patients’ treatment compliance (14) and social functioning

(15). Although antipsychotic medications are currently the

mainstream method for treating schizophrenia, the potential side

effects they may bring cannot be ignored (16, 17). At the same time,

the options for non-pharmacological treatment of schizophrenia

are relatively limited, which poses challenges for treatment plans

and patient care (18, 19). To improve this situation, clinical

treatment is gradually exploring ways to reduce dependence on

traditional antipsychotic medications, focusing more on non-

pharmacological treatment methods, with the expectation of

improving patients’ therapeutic outcomes and quality of life (18).

Positive psychology, proposed by American psychologists

Martin Seligman (20), is a science focused on the positive

qualities and strengths of human beings. It encourages individuals

to discover and cultivate their own advantages and virtues in order

to enhance mental health and wellbeing. In the treatment of

schizophrenia, the application of positive psychology is gaining

attention; it reinforces the positive psychological and social factors

of patients, which not only helps alleviate psychotic symptoms but

also enhances their sense of happiness and treatment compliance

(21). However, despite the potential shown by positive psychology

in the treatment of schizophrenia, there is currently a relative lack of

systematic reviews and meta-analyses in this field, limiting its

application in clinical practice.

The disability of patients with schizophrenia and the burden on

their caregivers are particularly significant in Chinese families (10),

reflecting the profound impact of the disease on patients and their

families. The chronic and unpredictable nature of schizophrenia,

along with its associated social dysfunction, brings immense

psychological and economic pressure to patients and their

families (22). In the field of research on positive psychology

interventions for schizophrenia, inconsistent findings have

emerged. Some studies have demonstrated that positive

psychology significantly enhances patients’ wellbeing and

improves depressive symptoms (23, 24). However, other literature

indicates that positive psychology does not significantly improve

patients’ wellbeing, positive symptoms, negative symptoms, and

quality of life (25–27). Thus, there is still a need for comprehensive

research to determine its efficacy.

Therefore, this review and meta-analysis aim to systematically

evaluate the effectiveness of positive psychology compared to

treatment as usual (TAU) on various outcomes such as wellbeing,

mental health, positive symptoms, negative symptoms, and social
Frontiers in Psychiatry 03
functioning in individuals with schizophrenia across different

treatment durations.
Methods

The original review protocol has been registered and published

on PROSPERO (CRD42024585178). To establish the evidence base,

this meta-analysis adheres to the Preferred Reporting Items for

Systematic Reviews and Meta-analyses (PRISMA) statement (28).

Given that all data used in this study are from data sources, ethical

approval and informed consent are deemed unnecessary.
Search strategy

Literature was retrieved from 11 databases (CNKI, Wan fang

Database, VIP Database, CBM Database, PubMed, EMBASE,

Cochrane Library, Web of Science, APA PsycINFO, CINAHL,

and MEDLINE), with the search period ranging from the

inception date to 1 August 2024. In addition, we utilized internet

search functions, such as www.google.com. We employed the

following MeSH terms and keywords: (schizophrenia or dementia

praecox or schizophrenic disorder) and (positive psychology or

psychology or positive or positive psychology theory) and

(randomized controlled trials) and (China or Chinese or

Mainland China). Furthermore, we manually checked the

reference lists and related commentaries to identify and retrieve

other relevant studies. The search strategies for each database are

detailed in Supplementary Appendix S1.
Inclusion and exclusion criteria

We followed the PICOS criteria outlined in the “Cochrane

Handbook for Systematic Reviews of Interventions” to determine

the scope of studies to be included (29). (1) Population: Including

Chinese patients aged 18 years and above, diagnosed with

schizophrenia, with no gender restrictions. Patients with a history

of alcohol or drug dependence or intellectual disabilities are

excluded. All participants are from Mainland China, while Hong

Kong, Taiwan, and Macau are not included in the scope of this

study due to their long-term influence from foreign cultures. (2)

Intervention: The experimental group receives treatment based on

positive psychology theory, focusing on establishing a positive

mindset and cultivating positive psychological qualities in

patients. The intervention style can be implemented through face-

to-face interviews, relevant lectures, or other means without

considering the frequency and duration of the intervention. (3)

Comparison: The control group receives no treatment, minimal

intervention (such as education, pamphlets), and routine care,

without involving positive psychological interventions. (4)

Outcome: Wellbeing, mental health, positive symptoms of

schizophrenia, negative symptoms of schizophrenia, social
frontiersin.org
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function, self-esteem, social adaptability, and cognitive functions.

(5) Study design: Inclusion criteria: Only randomized controlled

trials (RCTs) were included; patients diagnosed with schizophrenia.

Exclusion criteria: Non-RCT research; incorrect population,

irrelevant to the results, and failure to report data used for analysis.
Data extractions

In accordance with the research requirements, we have

established a standardized data extraction scheme. Two reviewers

(YH and YJH) independently extracted and entered various data in

a double-blind manner, and a third reviewer (JHJ) conducted cross-

checking. Any discrepancies encountered during this step were

resolved through discussion with another reviewer (QHL) to make

the final decision. The extracted data include the following: the first

author of the literature, publication year, sample size of the

experimental and control groups, participants’ age, content of the

intervention, intervention plan (duration, frequency, and cycle),

outcome indicators, and other relevant data. We determine the

effect size by assessing the differences in means between two

independent samples. In cases where the standard deviation (SD)

is not provided, we estimate it using the standard error (SE),

confidence interval (CI), t-value, or p-value. We make efforts to

procure missing data by reaching out to the authors via email (30).

Should the authors fail to include the data in the study but offer

charts that contain the relevant information, we utilize GetData

Digitizer version 2.20 software to extract the required data from

these charts. When both unadjusted and adjusted data are presented

in a paper, we prioritize the use of adjusted data for our

research analysis.
Quality assessment

According to the guidelines of evidence-based medicine, the

risk of bias assessment tool from the Cochrane Systematic Reviews

is used (31), where two reviewers (YH and YJH) evaluate the quality

of included studies based on seven criteria: random sequence

generation, allocation concealment, blinding of participants and

personnel, blinding of outcome assessment, incomplete outcome

data, selective reporting, and other bias. Any discrepancies are

resolved through discussion with a third reviewer (JHJ). In the

statistical process, the quality assessment is categorized as follows:

studies with six or more criteria are considered to have a low risk of

bias; those with three to four criteria have a moderate risk of bias;

and those with fewer than three criteria have a high risk of bias.
Quality of evidence

The assessment of the certainty of evidence is conducted by two

rev iewers (YH and YJH) based on the Grad ing of

Recommendations Assessment, Development, and Evaluation

(GRADE) approach, which evaluates the risk of bias, consistency,
Frontiers in Psychiatry 04
indirectness, imprecision, and publication bias. The certainty of the

evidence is categorized into four levels (high, moderate, low, and

very low) (32, 33).
Statistical analyses

All analyses were conducted using Review Manager (version

5.3.5; The Cochrane Collaboration, Copenhagen, Denmark) and

Stata software (version 14; Stata Corp, Texas, USA). Researchers

combined data by summing the mean values and calculating the

standard deviations to derive the post-intervention outcomes. For

continuous data, we calculated the mean difference (MD) and

standardized mean difference (SMD) along with their

corresponding 95% CIs, depending on whether the outcomes

were measured by the same tool. Researchers will perform

statistical tests for heterogeneity (Cochran’s Q and I2), where the

I2 statistic is used to assess the degree of heterogeneity. If I² ≤ 50%

and P > 0.1, a fixed-effects model will be used to pool the data;

conversely, if I² > 50% and p < 0.1, a random-effects model will be

used (34). Sensitivity analysis by excluding trials one by one and

subgroup analysis will be conducted to explore the sources of

heterogeneity. We have defined short-term treatment (2–4

weeks), medium-term treatment (6–8 weeks), and long-term

treatment (10–12 weeks) groups to explore the effect of

intervention duration on outcomes. Finally, we will use the Egger

test to assess publication bias and draw a funnel plot using Stata

14.0 software (35).
Results

Description of included studies

We conducted a comprehensive search of the database and

identified 9602 studies that potentially met the criteria. After

reviewing for duplicate articles, 8664 articles remained, and then

2354 articles were excluded after carefully reading the titles and

abstracts. Based on the inclusion and exclusion criteria, we selected

54 articles for this systematic review and meta-analysis by reading

the full text (Figure 1).
Characteristics of the included studies

This meta-analysis includes 54 journal articles published from

2013 to 2024. These studies involve a total of 4,108 research

subjects. The average age of the subjects in the experimental

group is 40.7 ± 5.78 years, while that of the subjects in the

control group is 40.48 ± 5.74 years. The intervention duration

ranges from 2 to 24 weeks. All 54 RCTs compared positive

psychology with TAU (such as routine care and education).

Details are shown in Table 1.

A total of 21 articles used the Health Education Impact

Questionnaire (HEIQ) to assess wellbeing (36–56), 24 articles
frontiersin.org
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FIGURE 1

PRISMA follow diagram of the study selection process.
TABLE 1 Characteristics of the included studies.

Study
Country/
area

Design
Sample
(IG/CG)

Mean age (IG/CG) Experimental group
Control
group

Duration/
assessment
time

Outcome measures

Zunqing Li
(2013) (56)

China/
Shandong

RCT
84

(41/43)
IG: 34.7 ± 12.3; CG:
33.8 ± 11.9

Positive psychology theory TAU
10 weeks
Once a day for
45–60 min

HEIQ, SRHMS

Feng Lin
(2015) (37)

China/
Jiangsu

RCT
90

(45/45)
IG: 37.53 ± 5.34;
CG: 37.42 ± 5.31

Positive psychology theory TAU 10 weeks HEIQ, SRHMS

Liangjing Shu
(2015) (40)

China/
Jiangxi

RCT
72

(36/36)
IG: 33.72 ± 11.87;
CG: 34.68 ± 12.21

Positive psychology theory TAU 10 weeks HEIQ, SRHMS

Ling Chen
(2015) (41)

China/
Guangdong

RCT
80

(40/40)
IG: 35.35 ± 9.28;
CG: 35.13 ± 9.75

Positive psychology theory TAU
10 weeks
Once a day for
45–60 min

HEIQ

Aixia Jiao
(2015) (36)

China/
Shandong

RCT
98

(49/49)
IG: 39.27 ± 4.63;
CG: 38.69 ± 4.52

Positive psychology theory TAU 12 weeks HEIQ

Chunqing Wu
(2015) (76)

China/
Shanghai

RCT
98

(49/49)
Total: 38.1 ± 5.1 Positive psychology theory TAU 6 months SDSS

Xiying Liu
(2016) (49)

China/
Sichuan

RCT
90

(45/45)
Total: 32.8 ± 9.8 Positive psychology theory TAU 10 weeks HEIQ, SRHMS

Yahan Wu
(2016) (50)

China/
Neimenggu

RCT
76

(38/38)
IG: 30.03 ± 3.26;
CG: 30.51 ± 2.86

Positive psychology theory TAU 10 weeks HEIQ

(Continued)
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TABLE 1 Continued

Study
Country/
area

Design
Sample
(IG/CG)

Mean age (IG/CG) Experimental group
Control
group

Duration/
assessment
time

Outcome measures

Yu Fan
(2016) (77)

China/
Sichuan

RCT
74

(37/37)
IG: 35.09 ± 8.43;
CG: 34.28 ± 7.51

Positive psychology theory TAU NR SDSS, SES

Wanxia Zhao
(2016) (61)

China/
Shandong

RCT
82

(41/41)
IG: 37.63 ± 7.18;
CG: 36.94 ± 7.06

Positive psychology theory TAU 9 weeks SRHMS

Junfeng Chen
(2016) (85)

China/
Jiangsu

RCT
98

(49/49)
IG: 36.68 ± 3.66;
CG: 48.17 ± 3.59

Positive psychology theory TAU 8 weeks SAFE

Nina Cao
(2017) (43)

China/
Shanxi

RCT
100

(52/48)
IG: 43.45 ± 2.01;
CG: 43.23 ± 2.33

Positive psychology theory TAU 3 months HEIQ, SRHMS, SDSS

Xuebo Wang
(2017) (63)

China/
Chongqing

RCT
48

(24/24)
IG: 42.3 ± 3.2; CG:
42.7 ± 3.3

Positive psychology theory TAU 10 weeks SRHMS

Yuanyuan Xu
(2018) (53)

China/
Jiangsu

RCT
60

(30/30)
IG: 36.16 ± 7.41;
CG: 34.73 ± 7.18

Positive psychology theory TAU 12 weeks HEIQ, SRHMS

Yongmei Shen
(2018) (52)

China/
Fujian

RCT
94

(47/47)
IG: 40.32 ± 7.51;
CG: 39.53 ± 6.79

Positive psychology theory TAU 12 weeks HEIQ, SRHMS

Jing Xu
(2018) (86)

China/
Beijing

RCT
98

(49/49)
IG: 37.57 ± 2.55;
CG: 47.06 ± 2.48

Positive psychology theory TAU 9 weeks SAFE, Mo-Ca

Juan Liu
(2018) (58)

China/
Liaoning

RCT
104

(40/40)
IG: 41.4 ± 5.8; CG:
40.3 ± 5.6

Positive psychology theory TAU 10 weeks SRHMS

Jian Ni
(2019) (38)

China/
Shanghai

RCT
80

(40/40)
IG: 35.8 ± 11.3; CG:
34.7 ± 10.3

Positive psychology theory TAU 10 weeks HEIQ, SDSS, SES

Yue Feng
(2019) (54)

China/
Zhejiang

RCT
60

(30/30)
IG: 29.0 ± 2.8; CG:
28.9 ± 2.9

Positive psychology theory TAU
10 weeks
Once a day for
45–60 min

HEIQ, SRHMS

Xiaoxue Hu
(2019) (46)

China/
Jiangsu

RCT
68

(34/34)
IG: 42.18 ± 4.46;
CG: 41.69 ± 4.17

Positive psychology theory TAU 20 days HEIQ, SRHMS

Xueling Liang
(2019) (64)

China/
Guangdong

RCT
96

(48/48)
IG: 41.32 ± 5.37;
CG: 41.43 ± 5.41

Positive psychology theory TAU
10 weeks
Once a day for
45–60 min

SRHMS

Tingting Tao
(2019) (60)

China/
Henan

RCT
106

(53/53)
IG: 40.8 ± 5.7; CG:
42.5 ± 6.4

Positive psychology theory TAU NR SRHMS

Guangjing Bai
(2019) (78)

China/
Tianjin

RCT
88

(44/44)
NR Positive psychology theory TAU NR SDSS

Jinyun Lu
(2019) (79)

China/
Guangdong

RCT
120

(60/60)
IG: 37.94 ± 7.06;
CG: 37.61 ± 6.85

Positive psychology theory TAU 8 weeks SDSS, SAFE

Baofen Li
(2019) (68)

China/
Shandong

RCT
74

(37/37)
IG: 36.1 ± 8.1; CG:
35.9 ± 7.8

Positive psychology theory TAU
8 weeks
Once a day for
45–60 min

PANSS

Yu Wang
(2019) (87)

China/
Jiangxi

RCT
88

(44/44)
IG: 38.75 ± 3.66;
CG: 40.17 ± 3.59

Positive psychology theory TAU 10 weeks Mo-CA

Juanhui He
(2020) (39)

China/
Hunan

RCT
122

(61/61)
IG: 44.02 ± 5.03;
CG: 43.89 ± 4.93

Positive psychology theory TAU NR HEIQ, SRHMS

Suli Yuan
(2020) (45)

China/
Zhejiang

RCT
70

(35/35)
IG: 42.42 ± 11.76;
CG: 42.73 ± 12.46

Positive psychology theory TAU 3 months HEIQ, SDSS

Once a day for
30–45 min

Jing Zhou
(2020) (80)

China/
Jiangxi

RCT
60

(30/30)
IG: 35.56 ± 5.24;
CG: 35.97 ± 5.03

Positive psychology theory TAU 2 months SDSS, SES

Ning Tang
(2020) (81)

China/
Jiangxi

RCT
92

(46/46)
IG: 72.57 ± 5.75;
CG: 72.85 ± 5.84

Positive psychology theory TAU 8 weeks SDSS, SAFE

Yaling Yu
(2020) (65)

China/
Shanxi

RCT
100

(50/50)
IG: 38.46 ± 5.36;
CG: 37.41 ± 5.21

Positive psychology theory TAU 10 weeks SRHMS

Xiuhua Gu
(2021) (48)

China/
Jiangsu

RCT
58

(29/29)
IG: 35.66 ± 2.65;
CG: 35.59 ± 2.59

Positive psychology theory TAU 8 weeks HEIQ, SDSS, SES

(Continued)
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TABLE 1 Continued

Study
Country/
area

Design
Sample
(IG/CG)

Mean age (IG/CG) Experimental group
Control
group

Duration/
assessment
time

Outcome measures

Shugai Cao
(2021) (44)

China/
Henan

RCT
56

(28/28)
IG: 49.45 ± 8.28;
CG: 49.03 ± 8.41

Positive psychology theory TAU 10 weeks HEIQ

Zongfeng Liu
(2021) (67)

China/
Shandong

RCT
88

(44/44)
IG: 44.35 ± 5.16;
CG: 44.32 ± 5.13

Positive psychology theory TAU 10 weeks SRHMS, SDSS, SES

Junrui Gu
(2021) (82)

China/
Henan

RCT
88

(44/44)
IG: 36.33 ± 10.40;
CG: 36.94 ± 10.78

Positive psychology theory TAU 10 weeks SDSS, SES

Jiqun Xie
(2021) (57)

China/
Guangdong

RCT
90

(45/45)
IG: 46.5 ± 0.2; CG:
44.5 ± 0.1

Positive psychology theory TAU 10 weeks SRHMS

Yanling Zhu
(2021) (66)

China/
Guangdong

RCT
96

(48/48)
IG: 43.22 ± 1.12;
CG: 43.21 ± 1.11

Positive psychology theory TAU 3 months SRHMS

Xiaoqin Wu
(2021) (69)

China/
Fujian

RCT
94

(47/47)
IG: 44.07 ± 4.21;
CG: 44.68 ± 4.03

Positive psychology theory TAU
6 months
Once a week for
30 min

PANSS

Lihong Yu
(2021) (88)

China/
Jiangsu

RCT
98

(49/49)
IG: 49.83 ± 4.62;
CG: 38.74 ± 4.62

Positive psychology theory TAU 6 months Mo-CA

Zhengyuan Li
(2021) (84)

China/
Jiangsu

RCT
60

(30/30)
IG: 42.73 ± 2.25;
CG: 43.68 ± 2.03

Positive psychology theory TAU 10 weeks SES

Yanfang Fang
(2022) (51)

China/
Guangdong

RCT
60

(30/30)
IG: 39.64 ± 5.52;
CG: 39.78 ± 5.65

Positive psychology theory TAU 8 weeks HEIQ, SRHMS

Manhong Cai
(2022) (42)

China/
Guangdong

RCT
84

(42/42)
IG: 39.86 ± 4.25;
CG: 39.83 ± 4.28

Positive psychology theory TAU 2 months
HEIQ, SRHMS,
SDSS, PANSS

Xiaoyan Li
(2022) (47)

China/
Guangdong

RCT
60

(30/30)
IG: 38.87 ± 4.16;
CG: 39.04 ± 4.16

Positive psychology theory TAU 2 months HEIQ, SDSS

Xiaoyu Liu
(2022) (62)

China/
Neimenggu

RCT
120

(60/60)
IG: 38.2 ± 14.1; CG:
38.5 ± 14.7

Positive psychology theory TAU NR SRHMS, SDSS, PANSS

Mengbing Fu
(2022) (70)

China/
Guangxi

RCT
56

(28/28)
IG: 45.31 ± 7.48;
CG: 45.27 ± 7.50

Positive psychology theory TAU 3 months PANSS

Jinping Wang
(2022) (71)

China/
Jiangsu

RCT
60

(30/30)
IG: 41.96 ± 3.86;
CG: 41.36 ± 3.67

Positive psychology theory TAU 3 months PANSS

Cuilu Shi
(2022) (89)

China/
Hebei

RCT
80

(40/40)
IG: 38.69 ± 3.64;
CG: 38.68 ± 3.65

Positive psychology theory TAU 8 weeks Mo-CA

Yuwen Zhang
(2023) (55)

China/
Jiangsu

RCT
92

(46/46)
IG: 45.02 ± 1.15;
CG: 44.15 ± 1.10

Positive psychology theory TAU
8 weeks
Once every
2 weeks

HEIQ, SRHMS

Xuemei Li
(2023) (72)

China/
Fujian

RCT
74

(37/37)
IG: 38.27 ± 9.37;
CG: 38.07 ± 10.22

Positive psychology theory TAU 3 months PANSS

Lingli Xu
(2023) (73)

China/
Jiangsu

RCT
78

(39/39)
IG: 48.37 ± 3.54;
CG: 48.41 ± 3.62

Positive psychology theory TAU NR PANSS

Huijuan Xing
(2023) (74)

China/
Neimenggu

RCT
62

(31/31)
IG: 35.95 ± 5.54;
CG: 35.32 ± 5.12

Positive psychology theory TAU 3 months PANSS

Mengzhi Ma
(2023) (59)

China/
Xinjiang

RCT
90

(45/45)
IG: 48.97 ± 3.58;
CG: 49.18 ± 3.64

Positive psychology theory TAU 3 months SRHMS

Yanlan Wu
(2024) (83)

China/
Jiangxi

RCT
92

(46/46)
IG: 39.63 ± 3.30;
CG: 39.58 ± 3.24

Positive psychology theory TAU
3 months
45 min twice
a week

SDSS

Yanyan Fang
(2024) (75)

China/
Shandong

RCT
84

(42/42)
IG: 50.02 ± 10.43;
CG: 50.23 ± 10.25

Positive psychology theory TAU

2 months
Three hours
three times
a week

PANSS
F
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RCT, randomized controlled trial; IG, intervention groups; CG, control group; NR, not reported; TAU, treatment as usual; SRHMS, Self-rated Health Measurement Scale; HEIQ, Health
Education Impact Questionnaire; PANSS, Positive and Negative Syndrome Scale; SDSS, Social Disability Screening Schedule; SES, Self-Esteem Scale; SAFE, Social Adaptability Scale; Mo-CA,
Montreal Cognitive Assessment.
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used the Self-rated Health Measurement Scale (SRHMS) to assess

mental health (37, 39, 40, 42, 43, 46, 49, 51–67), 10 articles used the

Positive and Negative Syndrome Scale (PANSS) to assess positive

and negative symptoms of schizophrenia (42, 62, 68–75), 16 articles

used the Social Disability Screening Schedule (SDSS) scale to assess

social function (38, 42, 43, 45, 47, 48, 62, 67, 76–83), 7 articles used

the Self-Esteem Scale (SES) scale to assess self-esteem (38, 48, 67, 77,

80, 82, 84), 4 articles used the Social Adaptability Scale (SAFE) scale

to assess social adaptability (79, 81, 85, 86), and 4 articles used the

Montreal Cognitive Assessment (Mo-CA) scale to assess cognitive

function (86–89).
Risk of bias in the included studies

The quality of the included literature was assessed; 7 articles were

classified as having a low risk of bias, 1 article scored 7 points, and the

remaining 47 articles were all categorized as having a moderate risk of

bias (Figure 2). A graph of the proportion of bias risk in the included

studies is presented (Figure 3). Themost significant risks of the included

literature are the lack of randomization details and insufficient blinding

methods. Specifically, 96.3% of the literature lack randomization details,

and 87.1% have insufficient blinding methods.
Effect on mental health

A total of 23 articles reported on the impact of positive

psychology theory on the mental health of patients with

schizophrenia, including a total of 2,090 patients, with 1,047 in

the experimental group and 1,043 in the control group. The results

show that intervention with positive psychology theory can

significantly improve the mental health of patients with

schizophrenia, and it is markedly superior to the control group

(MD = 43.50, 95% CI = 40.11 to 46.89, p < 0.001, I2 = 0%)

(Figure 4). Eleven studies reported the impact of short-term

positive psychology theory intervention on the mental health of

patients with schizophrenia, showing a significant increase in

mental health (MD = 30.62, 95% CI = 24.59 to 36.64, p < 0.001).

Twelve studies reported the impact of medium-term positive

psychology theory intervention on the mental health of patients

with schizophrenia, showing a significant increase in mental health

(MD = 42.81, 95% CI = 37.59 to 48.03, p < 0.001). Eighteen studies

reported the impact of long-term positive psychology theory

intervention on the mental health of patients with schizophrenia,

showing a significant increase in mental health (MD = 42.48, 95%

CI = 37.34 to 47.63, p < 0.001). The differences among the three

groups were statistically significant (p = 0.004), indicating that long-

term and medium-term interventions with positive psychology

theory are significantly better than short-term interventions for

the mental health. However, there was no statistical significance

between the long-term and medium-term treatment groups (p =

0.93 > 0.05) (Figure 5). According to the GRADE evidence grading

assessment, the certainty level of mental health was rated as low

quality, with downgrades due to the presence of bias risk and

inconsistency. Details are found in Supplementary Material S2.
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Effect on wellbeing

Twenty-one articles reported on the impact of positive

psychology theory on the wellbeing of patients with

schizophrenia, including a total of 1,650 patients, with 827 in the

experimental group and 823 in the control group. The results show

that the intervention of positive psychology theory can significantly
FIGURE 2

Summary of risk of bias for included studies.
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improve the wellbeing of patients with schizophrenia, and it is

obviously better than the control group (MD = 0.61, 95% CI = 0.56

to 0.66, p < 0.001, I2 = 0%) (Figure 6). Twelve studies reported the

impact of short-term positive psychology theory intervention on the

wellbeing of patients with schizophrenia, showing a significant
Frontiers in Psychiatry 09
increase in scores (MD = 0.34, 95% CI = 0.27 to 0.41, p < 0.001).

Twelve studies reported the impact of medium-term positive

psychology theory intervention on the wellbeing of patients with

schizophrenia, showing a significant increase in scores (MD = 0.61,

95% CI = 0.53 to 0.68, p < 0.001). Twelve studies reported the
FIGURE 3

Bias risk proportion graph for included studies.
FIGURE 4

Forest plot of the effects of positive psychology on mental health.
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impact of long-term positive psychology theory intervention on the

wellbeing of patients with schizophrenia, showing a significant

increase in scores (MD = 0.63, 95% CI = 0.57 to 0.69, p < 0.001).

The differences among the three groups were statistically significant

(p < 0.001), indicating that long-term and medium-term

interventions with positive psychology theory are significantly

better than short-term intervention for the wellbeing of patients

with schizophrenia. However, there was no statistical significance

between the long-term and medium-term treatment groups (p =

0.78 > 0.05) (Figure 7). According to the GRADE evidence grading

assessment, the certainty level of wellbeing was rated as moderate
Frontiers in Psychiatry 10
quality, with downgrades due to the presence of bias risk. Details are

found in Supplementary Material S2.
Effect on positive symptom

Ten research studies have reported the impact of positive

psychology theory on the recovery of positive symptoms in

schizophrenia. The results show that positive psychology theory

can significantly improve the positive symptoms of schizophrenia

and is superior to TAU (SMD = −2.68, 95% CI = −3.53 to −1.84, p <
FIGURE 5

Forest plot of mental health in subgroup analyses.
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0.001, I2 = 95%) (Figure 8). The results of sensitivity analysis

showed values of SMDs ranging from −2.68 (95% CI = −3.53 to

−1.84) to −3.19 (95% CI = −3.70 to −2.98), with I² ranging from

95% to 77% (Supplementary Material S4). The results of the

sensitivity analysis were stable. One study reported the impact of

short-term positive psychology theory intervention on the positive

symptoms of schizophrenia, with results showing no significant

effect (SMD = −0.15, 95% CI = −0.62 to 0.32, p > 0.05). Two studies

reported the impact of medium-term positive psychology theory

intervention on the positive symptoms of schizophrenia, showing a

significant improvement in the positive symptoms of schizophrenia

(SMD = −2.97, 95% CI = −3.42 to −2.53, p < 0.001). Six studies

reported the impact of long-term positive psychology theory

intervention on the positive symptoms of schizophrenia, showing

a significant improvement in the positive symptoms of

schizophrenia (SMD = −2.77, 95% CI = −4.27 to −1.27, p <

0.001). The differences among the three groups were statistically

significant (p < 0.001), indicating that long-term and medium-term

interventions with positive psychology theory are significantly

better than short-term interventions for the positive symptoms of

schizophrenia. However, there was no statistical significance

between the long-term and medium-term treatment groups (p =

0.80 > 0.05) (Figure 9). According to the GRADE evidence grading
Frontiers in Psychiatry 11
assessment, the certainty level of the positive symptom was rated as

low quality, with the downgrade due to the presence of bias risk and

publication bias. Details are found in Supplementary Material S2.
Effect on negative symptom

Ten research studies have reported the impact of positive

psychology theory on the recovery of negative symptoms in

schizophrenia. The results show that positive psychology theory

can significantly improve the negative symptoms of schizophrenia

and is superior to TAU (SMD = −2.63, 95% CI = −3.40 to −1.87, p <

0.001, I2 = 94%) (Figure 10). The results of sensitivity analysis

showed values of SMDs ranging from −2.63 (95% CI = −3.40 to

−1.87) to −3.06 (95% CI = −3.56 to −2.56), with I² ranging from

94% to 78% (Supplementary Material S5). The results of the

sensitivity analysis were stable. One study reported the impact of

short-term positive psychology theory intervention on the negative

symptoms of schizophrenia, with results showing no significant

effect (SMD = −0.15, 95% CI = −0.62 to 0.32). Two studies reported

the impact of medium-term positive psychology theory

intervention on the negative symptoms of schizophrenia, showing

a significant improvement in the negative symptoms of
FIGURE 6

Forest plot of the effects of positive psychology on wellbeing.
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schizophrenia (SMD = −3.64, 95% CI = −4.37 to −2.92, p < 0.001).

Five studies reported the impact of long-term positive psychology

theory intervention on the negative symptoms of schizophrenia,

showing a significant improvement in the negative symptoms of

schizophrenia (SMD = −2.63, 95% CI = −4.04 to −1.22, p < 0.003).

The differences among the three groups were statistically significant

(p < 0.001), indicating that long-term and medium-term

interventions with positive psychology theory are significantly

better than short-term interventions for the negative symptoms of

schizophrenia. However, there was no statistical significance

between the long-term and medium-term treatment groups (p =

0.21 > 0.05) (Figure 11). According to the GRADE evidence grading

assessment, the certainty level of the negative symptom was rated as
Frontiers in Psychiatry 12
low quality, with the downgrade due to the presence of bias risk and

publication bias. Details are found in Supplementary Material S2.
Effect on PANSS-total

Seven research studies have reported on the improvement of

schizophrenia symptoms through positive psychology theory. The

results show that positive psychology theory can significantly

reduce PANSS-Total, and is superior to TAU (SMD = −1.99, 95%

CI = −2.20 to −1.78, p < 0.001, I² = 42%) (Figure 12). According to

the GRADE evidence grading assessment, the certainty level of

PANSS-Total was rated as low quality, with the downgrade due to
FIGURE 7

Forest plot of wellbeing in subgroup analyses.
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FIGURE 8

Forest plot of the effects of positive psychology on positive symptom.
FIGURE 9

Forest plot of positive symptom in subgroup analyses.
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FIGURE 10

Forest plot of the effects of positive psychology on negative symptom.
FIGURE 11

Forest plot of negative symptom in subgroup analyses.
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FIGURE 12

Forest plot of the effects of positive psychology on PANSS-Total.
FIGURE 13

Forest plot of the effects of positive psychology on social function.
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the presence of bias and imprecision risks. Details are found in

Supplementary Material S2.
Effect on social function

Sixteen research studies have reported on the impact of positive

psychology theory on the recovery of social function in patients

with schizophrenia. The results indicate that positive psychology

theory can significantly improve the social function of patients with

schizophrenia and is superior to TAU (MD = −2.68, 95% CI = −3.26

to −2.10, p < 0.001, I2 = 94%) (Figure 13). The results of sensitivity

analysis showed values of SMDs ranging from −2.68 (95% CI =

−3.26 to −2.10) to −2.63 (95% CI = −3.19 to −2.08), with I² ranging

from 94% to 92% (Supplementary Material S6). The results of the

sensitivity analysis were stable. Two studies reported the impact of

short-term positive psychology theory intervention on social

function, showing a significant improvement in the social

function of patients with schizophrenia (SMD = −0.95, 95% CI =

−1.53 to 0.36, p = 0.002). Six studies reported the impact of

medium-term positive psychology theory intervention on social

functioning, showing a significant improvement in the social

function of patients with schizophrenia (SMD = −3.09, 95% CI =

−4.32 to −1.85, p < 0.001). Six studies reported the impact of long-

term positive psychology theory intervention on social function,

showing a significant improvement in the social function of patients
Frontiers in Psychiatry 16
with schizophrenia (SMD = −2.15, 95% CI = −2.80 to −1.51, p <

0.001). The differences among the three groups were statistically

significant (p < 0.001), indicating that long-term and medium-term

interventions with positive psychology theory are significantly

better than short-term intervention for the social function of

patients with schizophrenia. However, there was no statistical

significance between the long-term and medium-term treatment

groups (p = 0.19 > 0.05) (Figure 14). According to the GRADE

evidence grading assessment, the certainty level of the social

function was rated as low quality, with the downgrade due to the

presence of bias risk, inconsistency, and publication bias. Details

can be found in Supplementary Material S2.
Effect on self-esteem

Seven research studies have reported on the impact of positive

psychology theory on the self-esteem of patients with

schizophrenia. The results show that positive psychology theory

can significantly improve the self-esteem of patients with

schizophrenia and is superior to TAU (MD = 7.98, 95% CI =

−7.53 to 8.42, p < 0.001, I² = 0%) (Figure 15). According to the

GRADE evidence grading assessment, the certainty level of the self-

esteem was rated as low quality, with the downgrade due to the

presence of bias and imprecision risks. Details are found in

Supplementary Material S2.
FIGURE 14

Forest plot of social function in subgroup analyses.
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Effect on social adaptability

Four research studies have reported on the impact of positive

psychology theory on the social adaptability of patients with

schizophrenia. The results show that positive psychology theory

can significantly improve the social adaptability of patients with

schizophrenia and is superior to TAU (MD = −8.72, 95% CI = −9.16

to −8.27, p < 0.001, I2 = 0%) (Figure 16). According to the GRADE

evidence grading assessment, the certainty level of the social
Frontiers in Psychiatry 17
adaptability was rated as low quality, with the downgrade due to

the presence of bias and imprecision risks. Details are found in

Supplementary Material S2.
Effect on cognitive function

Four research studies have reported on the impact of positive

psychology theory on the cognitive function of patients with
FIGURE 16

Forest plot of the effects of positive psychology on social adaptability.
FIGURE 15

Forest plot of the effects of positive psychology on self-esteem.
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schizophrenia. The results show that positive psychology theory can

significantly improve the cognitive function of patients with

schizophrenia and is superior to TAU (MD = 2.38, 95% CI = 1.97

to 2.78, p < 0.001, I2 = 38%) (Figure 17). According to the GRADE

evidence grading assessment, the certainty level of the cognitive

function was rated as low quality, with the downgrade due to the

presence of bias risk and imprecision. Details are found in

Supplementary Material S2.
Publication bias

This study included 54 articles and conducted a publication bias

test on various outcome indicators (90). The funnel plots of mental

health and wellbeing were symmetrical (Supplementary Material

S10), and the Egger’s test was conducted with p > 0.05. The funnel

plots of positive symptoms, negative symptoms, and social function

showed asymmetry, and the Egger’s test was conducted with p <

0.05 (Supplementary Material S10). The results of the trim-and-fill

method were consistent with the original results (35). Details can be

found in Supplementary Materials S7, S8, and S9.
Discussion

Schizophrenia is a long-term and multifaceted mental disorder,

with core symptoms including disorganized thinking, hallucinations,

delusions, affective flattening, social withdrawal, and cognitive

impairments (13). Patients may experience auditory or visual

illusions of things that do not exist, hold beliefs that are not in line

with reality, and face challenges in expressing emotions and forming
Frontiers in Psychiatry 18
social connections (91). These difficulties can significantly disrupt

daily life and place stress on families (92–94). With the trend in

contemporary healthcare, positive psychology has gradually attracted

widespread attention due to its safety, efficacy, few side effects, and

patient acceptance, and it is being increasingly applied in the clinical

treatment of various mental disorders (21, 95). In this meta-analysis,

we have conducted a comprehensive review of the application and

efficacy of positive psychology in the treatment of patients with

schizophrenia in China. To our knowledge, this is the first and most

extensive meta-analysis of intervention effects based on positive

psychology theory for patients with schizophrenia in China. The

analysis shows that positive psychology can effectively enhance the

wellbeing, mental health, self-esteem, cognitive function, social

function, and social adaptability of patients with schizophrenia and

can significantly improve their positive and negative symptoms, as

well as depressive symptoms. Although psychological intervention

research for patients with schizophrenia is quite common (96, 97),

comprehensive meta-analyses conducted by foreign researchers often

exclude Chinese studies because they are published in non-English

languages. In addition, previous meta-analyses published abroad have

been unclear due to high heterogeneity and inconsistent use of

measurement scales with small sample sizes, and the conclusions

on enhancing the wellbeing of patients with schizophrenia are not

clear, and the efficacy on positive symptoms is not significant (28).

The intervention measures included in the studies were not

completely uniform, and the intervention time was also short. Since

positive psychology intervention aims to change the way individuals

face life challenges, a longer intervention time is needed to further

clarify its clinical significance. In this study, we expanded the sample

size, unified the intervention methods, and conducted subgroup

analyses on four indicators: wellbeing, mental health, positive and
FIGURE 17

Forest plot of the effects of positive psychology on cognitive function.
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negative symptoms of schizophrenia, and social function at different

time periods. The analysis results show that the effects of long-term

and medium-term positive psychology interventions are significantly

better than those of short-term interventions, but there is no

significant difference between medium-term and long-term

interventions. This may be due to the particularity of schizophrenia

and the inconsistency in the measurement scales and researcher

scoring standards used. In the analysis of social function, positive and

negative symptoms of schizophrenia, the SDSS, and the PANSS were

used. We adopted strict inclusion criteria, a random-effects model,

and moderator analyses (including meta-regression and subgroup

analyses) to control and reduce heterogeneity. However, despite these

measures, the moderator analysis still failed to reduce the I² value to

75% or lower. The heterogeneity remained relatively high. We

attempted to explore the sources of heterogeneity by reviewing the

literature and communicating with the authors. We found that

individual differences among patients with schizophrenia, different

therapist intervention methods, the limited number of studies

included in this indicator, and the inconsistency of years and

regions led to specific modifications of the questionnaires used. For

example, in some studies measuring the negative symptoms of

schizophrenia using the SDSS and PANSS, the effect sizes were

significantly smaller (45, 69). Considering these factors, although

our analysis indicates that positive psychological interventions have a

certain impact on the social function and the positive and negative

symptoms of patients with schizophrenia, the high heterogeneity

should be taken into account when interpreting the conclusions. The

same caution should be applied when applying these research

findings to clinical practice or further studies, fully considering

this uncertainty.

In this study, we conducted a rigorous assessment of publication

bias. Through visual analysis of funnel plots and Egger’s test, we

initially determined the presence of publication bias. Subsequently,

we further analyzed using the trim-and-fill method, and the results

showed that the research outcomes of social functioning, positive

symptoms, and negative symptoms exhibited significant publication

bias (p < 0.05). In the field of psychiatric clinical trials, the

phenomenon of conflicts of interest due to economic gains is

relatively common, which is often associated with trial results that

are highly favorable to the intervention measures (98). We suspect

that researchers, owing to conflicts of interest, may be more inclined

to publish positive results, thereby leading to publication bias. To

minimize the impact of publication bias on the study results as

much as possible, we made every effort to retrieve literature in

various ways to reduce publication bias. For example, in addition to

searching common academic databases (such as PubMed and Web

of Science), we also searched clinical trial registration platforms

(such as ClinicalTrials.gov), gray literature databases, and

conference proceedings, and contacted study authors to obtain

unpublished data. Although these measures greatly expanded the

sources of literature and successfully included more studies that

were originally unpublished or difficult to obtain, publication bias

could not be completely eliminated. When contacting some

authors, they refused to provide data for various reasons, which,

to some extent, limited our control over publication bias and also
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suggests that more effective methods need to be further explored in

future studies to deal with such challenges.

In the bias risk assessment of this study, we found significant

issues that the majority of the included studies failed to address:

adequately describing the randomization process and implementing

blinding. This finding has important implications for the

interpretation and application of our research results.

Randomization is a key step in reducing selection bias, ensuring

that the probability of subjects being assigned to different

intervention groups is equal, thereby enhancing the internal

validity of the study results (99). However, among the studies

included in this review, 52 studies did not provide a detailed

description of the randomization method. This omission makes it

difficult for us to assess the scientific and rigorous nature of the

randomization process in these studies. For example, some studies

simply mentioned “random assignment” without specifying the

exact randomization technique (such as using random number

tables or computer random number generators). This vague

description not only affects our judgment of the study quality but

also increases the risk of the results being influenced by

selection bias.

Blinding is an important means of reducing subjective bias

(100), which includes the blinding of subjects, researchers, and

outcome assessors. In the studies included in this review, 47 studies

did not implement any form of blinding. We analyzed the reasons

for this from three aspects. On the one hand, it is the particularity of

the schizophrenia patient population. The symptom characteristics

and cognitive impairments of patients with schizophrenia may

interfere with the implementation of blinding (101). For example,

patients’ hallucinations, delusions, and other symptoms may affect

their objective perception and judgment of the intervention process;

cognitive impairments may lead to difficulties for patients in

understanding research requirements and following blinding

instructions, thereby reducing the success rate of blinding. On the

other hand, it is the role and influence of the therapist (102).

Psychotherapy emphasizes the establishment of a good therapeutic

relationship between the therapist and the patient. The process of

establishing this relationship may itself reveal the nature of the

intervention. During the treatment process, therapists need to

communicate and interact deeply with patients to understand

their inner world (103). This close relationship may make

patients more likely to perceive the therapist’s intentions and the

purpose of the intervention, thereby breaking the blinding. The

third aspect is the difficulty in practical operation. In actual research

operations, strictly implementing blinding requires a large number

of resources and effort, including designing complex intervention

plans, training therapists and research teams, and monitoring the

research process (104). For some research teams with limited

resources, this may be an insurmountable obstacle.

In this study, the quality of evidence for various outcome

indicators showed significant differences, with the quality of

evidence for mental health outcomes being rated as low.

Although the study employed an RCT design, it faced serious

risks of bias and inconsistency. The serious risk of bias is likely

due to the ineffective implementation of randomization and
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blinding during the study execution (105). This leads to an

imbalance between the experimental and control groups, thereby

seriously interfering with the accuracy and reliability of the study

results. The severe inconsistency indicates significant differences in

the results among different studies, which may be rooted in the

diverse characteristics of schizophrenia in the patients included in

each study, as well as the distinct details of the interventions.

The quality of evidence for the wellbeing outcome is at an

intermediate level. The assessment of this outcome indicator is

affected by the flaws in the measurement tools or systematic biases

in sample selection, making it difficult for the study results to

accurately reflect the real situation. However, thanks to the absence

of serious problems in inconsistency, indirectness, and imprecision,

its quality of evidence is relatively higher compared to some

other indicators.

The quality of evidence for social functioning outcomes is rated

as very low. Even with the RCT design, the risks of bias,

inconsistency, and other considerations are all in a serious state.

The serious risk of bias may be attributed to significant flaws in the

research methods, such as the lack of uniformity or accuracy in the

methods used to assess social functioning.

The quality of evidence for social adaptability, positive

symptoms, negative symptoms, PANSS-Total score, cognitive

function, and self-esteem outcomes is also low. These indicators

have problems of bias and imprecision. The serious risk of bias may

be due to defects in the study design or improper data collection

methods; the serious imprecision is probably due to insufficient

sample size, leading to biased estimates of effect sizes.

At the same time, considering the individual differences among

patients with schizophrenia (106, 107), future research should focus

on how to tailor personalized positive psychological intervention

plans according to the individual differences of patients in order to

better meet the specific needs of different patients (97, 108, 109).

Future research should conduct a comprehensive assessment of

patients’ needs, obtaining information on patients’ needs from

multiple dimensions. Based on the assessment results, a

personalized treatment plan should be formulated for each

patient. The treatment plan should include specific intervention

goals, methods, frequency, and duration (110). For example,

patients in the acute phase may require more frequent treatments

and more intensive interventions; for patients in the stable phase,

the treatment frequency can be gradually reduced, focusing on

maintenance treatment and prevention of relapse (111). During the

intervention process, regularly assess the patient’s progress and

changes in needs, and flexibly adjust the intervention plan.

Recording patient progress at multiple time intervals is an

important means of assessing the effectiveness of intervention

measures and adjusting treatment plans (112). Electronic health

record systems can be used to record and manage patient

assessment data. EHR systems provide convenient functions for

data entry, storage, and query, ensuring the security and integrity of

the data (113). A dedicated research database can also be established

to record patient assessment data and follow-up information. The

database can perform data cleaning, statistical analysis, and

visualization, facilitating researchers in data analysis and

reporting (114).
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Since this study only targets the Chinese population, it limits the

generalizability of the research conclusions to a broader non-

Chinese context. In the future, multicenter cross-cultural studies

should be conducted, including patients from different regions and

cultural backgrounds, to compare the effects and implementation

experiences of personalized intervention measures across different

cultural settings. Cross-cultural studies can provide references for

schizophrenia treatment on a global scale, promote exchanges and

cooperation between different cultures, and thereby enhance the

universality and representativeness of the research findings (115).

In resource-limited environments, incorporating positive

psychology interventions into clinical practice requires innovation

and flexibility. Collaborate with community health service centers,

non-governmental organizations (NGOs), volunteer groups, and

other organizations to utilize existing community resources for

intervention activities (116). For example, community health

service centers can provide venues and basic facilities, and

volunteers can assist in organizing and implementing intervention

activities. Develop self-help intervention tools, such as self-help

manuals and workbooks, which patients can use at home. These

tools can provide structured guidance and exercises to help patients

carry out self-interventions without the guidance of professionals.

Utilize the internet and mobile technology to provide online

intervention courses and resources. By developing mobile

applications or online platforms, patients can access positive

psychology intervention content at home. Train non-

professionals, including community health workers, social

workers, and volunteers, to enable them to assist in implementing

some intervention measures. The training content can include basic

mental health knowledge, intervention skills, and patient

communication skills, among others. Train patient family

members to support the patient’s intervention process. Family

members can provide emotional support, supervise patients to

complete intervention tasks, and participate in homework.

Ensure the sustainability of long-term treatment by adopting a

long-term follow-up mechanism. Establish a long-term follow-up

mechanism to regularly assess the patient’s treatment effectiveness

and changes in needs and adjust the treatment plan in time. Follow-

ups can be conducted in various forms, such as telephone, text

messages, and online questionnaires, to improve the efficiency and

coverage of follow-ups (117). Conduct cost-effectiveness analyses to

evaluate the economic benefits of intervention measures. By

optimizing resource allocation, ensure the sustainability of

intervention measures in resource-limited environments (118).

For example, by reducing unnecessary intervention links, the

intervention cost can be reduced, and the efficiency of resource

utilization can be improved.
Challenges and limitations

In this meta-analysis, we have identified certain limitations in

the study design and implementation that may have impacted our

conclusions. Firstly, the large time span included in the study,

coupled with regional differences, may have led to modifications of

the scale. As a result, when using the PANSS for assessment, the
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heterogeneity of the measurement results is relatively high. In

addition, when conducting subgroup analyses on wellbeing,

mental health, positive symptoms, negative symptoms, and social

functioning, we found no significant differences between medium-

term and long-term treatments. This may be due to the different

number of studies included in each group and the relatively small

sample sizes. We also noted that most of the studies included did

not provide detailed descriptions of their randomization methods,

and blinding techniques were not employed, which may have

affected the objectivity and accuracy of the results. Furthermore,

the necessity for personalized treatment to adapt to the patients’

evolving needs and therapeutic responses may have led to

inconsistencies in treatment outcomes, thereby affecting the

stability of the study. The implementation of long-term treatment

also faces challenges such as resource constraints, low patient

engagement, and questions of treatment sustainability.

Regarding the issue of publication bias. For the indicators of

social functioning as well as positive and negative symptoms, the

detected publication bias poses a challenge to the robustness and

generalizability of our research results. The asymmetry presented by

the funnel plot and the results of Egger’s test strongly suggest that

the existing literature may not cover all the studies conducted in this

field. It is highly likely that studies with non-significant or negative

results have not been published, while those with desirable

outcomes are more likely to enter the public eye. This selective

dissemination of research findings can lead to a biased overall

situation, thereby causing an overestimation or underestimation of

the true effect sizes related to improvements in social functioning

and changes in symptoms.
Conclusion

Positive psychology has significant effects on enhancing the

wellbeing of Chinese patients with schizophrenia. It not only

improves the positive and negative symptoms of the disorder but

also strengthens social adaptability and cognitive functions.

Moreover, positive psychology provides clear benefits in

alleviating depressive symptoms among individuals with

schizophrenia. Notably, the long-term adherence to positive

psychological interventions yields much better treatment

outcomes than short-term interventions. Therefore, we

recommend the widespread application of positive psychology in

clinical treatment.
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