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Abstract  
 
Objective: Schizophrenia seems to have a complex association with various types of cancer, exerting a protective effect 

against some cancers while being a risk factor against some others. Therefore, we intended to conduct an updated 
systematic review and meta-analysis in order to examine the relationship between schizophrenia and the risk of breast 
cancer incidence. 
Method: We did a systematic search of databases, namely Web of Science, Scopus, Embase, PubMed, and PsycINFO 

up to August 15, 2024. Screening and data extraction were performed independently. Data was analyzed using Stata16 
software. We used the random effect model to pool the results, while the heterogeneity between studies was calculated 
using Cochran's Q test and (I2) index. 
Results: We found 15 studies, among which 12 were included in this meta-analysis. The results indicated that the risk of 

breast cancer development is significantly increased in women with schizophrenia (SIR: 1.43, 95% CI: 1.08-1.85, P < 
0.01; IRR: 1.19, 95% CI: 1.13-1.26, P < 0.01). Subgroup analysis revealed significant differences in the incidence of 
breast cancer rates among women with schizophrenia based on geographic location and duration of follow-up. 
Conclusion: The results indicate that schizophrenia increases the risk of developing breast cancer. Therefore, taking 

preventive measures concerning breast cancer among women with schizophrenia is crucial. Additionally, regular 
screening programs should be implemented to ensure early diagnosis and treatment in case breast cancer is detected. 
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Schizophrenia, which is a severe, complex and chronic 

psychiatric disorder, affects about 24,000,000 

individuals all over the world. It is observed in all 

human societies as well as at different socio-economic 

levels, and it is different with respect to prognosis and 

clinical symptoms (1, 2). Schizophrenia is considered an 

important health issue due to its high burden given the 

large number of affected people, the difficulties that 

arise for patients and their families along with high 

expenses imposed on health care systems and society (3-

5). The main goal of treatment is to control the negative 

and positive symptoms for enabling patients to function 

normally as much as possible (6).  

Despite regular arrangement with psychiatric services, 

the physical health of those with schizophrenia has been 

neglected by health care providers or the patients per se 

(7). Schizophrenia patients are at greater risk for some 

diseases compared to the general population, including 

diabetes (8), Parkinson's disease (9) and epilepsy (9). 

Conversely, these patients might be more resistant to 

some other diseases, such as liver (10) and prostate 

cancer (11, 12); however, there are many inconsistent 

reports in this regard. As an example, there are 

contradictory reports about the incidence of 

cardiovascular diseases (9, 13) and colorectal cancer (7, 

14). This might be explained by genetic differences, 

environmental factors such as life style, and the 

interaction between these two factors. Another important 

issue is missed diagnosis. Results of a cohort study 

conducted in Sweden revealed that patients with 

schizophrenia had remarkably higher premature 

mortality rates along with underdiagnosed cancer and 

heart diseases as the main causes (15). This underlines 

the importance of identifying the diseases that should be 

screened in these patients. 

Comorbidity of breast cancer with schizophrenia is an 

issue of ongoing debate. The use of antipsychotic 

medications as the main treatment for these patients 

make this research question more interesting. The 

studies conducted so far have reached different results 

(16). In other words, a number of studies have reported 

that schizophrenia could be a protective factor against 

breast cancer, and some others reported the opposite (16-

18). However, the most important report to date is 

perhaps a meta-analysis of cohort studies until August 

2017, which reported that women afflicted with 

schizophrenia are at an increased risk of breast cancer 

(19). Considering the shortcomings of this valuable 

study (that will be discussed later), we decided to 

conduct an updated systematic review and meta-analysis 

to assess the possible relationship between schizophrenia 

with the risk of breast cancer incidence. The results of 

this research can be worthwhile in planning to improve 

the quality of life as well as life expectancy of people 

with schizophrenia. 

 

 

Materials and Methods 
 

Study Design 

We developed and presented a systematic review and 

meta-analysis in agreement with the Preferred Reporting 

Items for Systematic Reviews and Meta-Analyses 

(PRISMA) guideline (20) for the study design, 

screening, search strategy, data extraction and reporting. 

The protocol of this study was registered with 

International Registration of Systematic reviews under 

the following registration number: CRD42022347014 . 
 

Strategy of Search for Detecting Related Studies 

We performed both manual and electronic searching. A 

systematic search of international databases like 

PsycINFO, PubMed, Embase, Web of Science, and 

Scopus was done until August 15, 2024. We also used 

Google Scholar (search engine) to distinguish grey 

literature in this field. The search strategy encompassed 

the following MeSH terms and keywords: [(Breast OR 

Mammary) AND (Cancer* OR Neoplasm* OR Tumor* 

OR Malignancy* OR Carcinoma* OR Gland*) AND 

(“Dementia Praecox” OR “Schizophre*” OR 

“psychos*”)]. 

We searched each database without restrictions 

regarding the year of publication or region. Given the 

limitations in resources and linguistic competence of the 

authors, only articles published in the English language 

were included in this study. Reference lists of some 

similar studies was manually searched to detect other 

appropriate studies that might have been excluded from 

the initial search of literature. 
 

Risk of Bias (Quality) Assessment 

The quality of included studies was independently 

assessed by two authors using Newcastle-Ottawa Scale 

(NOS) checklist. NOS range spans from 1 (lowest 

quality) to 10 (highest quality) stars, which evaluates 

studies in terms of group selection, comparability of 

groups, and determination of the desired outcome. The 

discrepancies were solved through consensus . 
 

Inclusion Criteria  
The following studies were included: (1) All types of 

cohort studies; (2) Studies in the form of full-length 

articles published in peer-reviewed English journals; (3) 

Studies that involved adult women and men; (4) Studies 

that used a general population without the diagnosis of 

schizophrenia as a control group; (5) Studies that 

documented the prevalence of breast cancer on follow-

up; and (6) Studies that reported the standardized 

incidence ratios (SIRs) or incidence rate ratios (IRRs). 
 

Exclusion Criteria 

Studies with the following criteria were excluded: (1) 

Clinical trials, comments, abstracts of conferences, case 

series, any type of reviews, case controls letters, animal 

studies, case reports, in vitro and cross-sectional studies; 

(2) Duplicate publications; (3) Qualitative studies; and 

(4) Studies that reported breast cancer–related mortality 

instead of its incidence. 
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If the studies had overlapping participants, reports with 

longer follow-up duration and larger sample size were 

included in this study. 
 

Screening and Data Extraction  
Two reviewers independently selected the papers. Then, 

these two reviewers extracted the data independently. In 

each stage, differences between the two reviewers were 

solved by consensus. In addition, the inconsistencies 

were resolved by a third author if needed. Data 

extraction checklist included the publication year, name 

of the first author, number of patients afflicted with 

schizophrenia, the region of study, mean age, number 

and gender of patients with breast cancer, type of 

sampling, response rate, control population (general or 

other), patient characteristics, follow-up duration, SIR 

(95% CI), and confirmation of cancer cases . 
 

Strategy for Data Synthesis 

In this research, standardized incidence ratios (SIRs) and 

incidence rate ratios (IRRs) were extracted with a 95% 

confidence interval. The heterogeneity between the 

studies was measured by Cochran's Q test and (I2) index. 

If I2 index indicated the heterogeneity of studies (I2 > 

0.50, P < 0.05), we did use the random effect model, 

otherwise the effect of the fixed model was used. 

Subgroup analysis and sensitivity analysis were our 

solutions for dealing with heterogeneity between studies. 

We used a funnel plot along with Begg and Egger tests 

in order to check possible publication bias. Data was 

analyzed using Stata16 software. 

 

Results 
 

Literature Search 

After searching different databases and removing the 

duplicates, 2,496 articles were identified. Two reviewers 

checked the abstracts and titles of the included studies 

independently. The reviewer identified 150 articles for a 

full-text review. After the full texts were separately 

checked by the two reviewers, 136 articles were 

excluded because of not meeting the inclusion criteria.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Figure 1. PRISMA Flowchart for the Study Selection Process to Review the Relationship between 

Schizophrenia and the Risk of Breast Cancer Incidence 
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Finally, 14 articles were included in qualitative 

synthesis. One of the articles contained data from two 

cohort studies, so we extracted the information of 15 

studies. 12 studies were included in the meta-analysis. 

The searching and removing process of studies not 

meeting the inclusion criteria are shown in Figure 1. 
 

Study Characteristics  

Finally, 14 articles (18, 21-33) were included in the 

study. One of the articles had information coming from 

two cohort studies (18); therefore, we extracted 

information from 15 cohort studies. Among them, three 

studies mentioned IRRs (21, 23, 32) and the other 

mentioned SIRs. Our analysis explored a total of 

502,161 individuals with schizophrenia, comprising of 

237,645 men and 155,483 women. The gender of 

109,033 individuals was not specified in the articles. 

Moreover, studies were conducted in different countries 

from the three continents of Europe, America, and Asia. 

In addition, in this research, we examined cases of male 

and female breast cancer separately (Table 1). 
 

 

 

 

Methodological Quality 

In this study, we considered a score ≥ 7 to be of good 

quality. Consequently, any study with a score of ≤ 7 was 

considered to be of fair quality. Among the included 

studies, eight studies were of high quality and five 

studies were of reasonable quality. In this research, we 

did not exclude any study due to quality. The quality 

ratings of each article are shown separately in Table 2.  
 

Schizophrenia and Breast Cancer Incidence Risk  
The present systematic review and meta-analysis 

included 15 studies from 1989 to 2023. We used 12 

studies in the analysis, the results of which indicated that 

the risk of breast cancer is significantly increased in 

women with schizophrenia (SIR: 1.43, 95% CI: 1.08-

1.85, P < 0.01; IRR: 1.19, 95% CI: 1.13-1.26, P < 0.01) 

(Figures 2 and 3). We used subgroup analysis for SIR 

due to the high heterogeneity value (I2: 96.23%). In the 

following, to check the robustness of findings, we 

performed a sensitivity analysis with the leave-one-out 

method, where the final results of the model did not 

show any significant changes. In other words, the 

variation of SIRs ranged from 1.28 to 1.52, all of which 

yielded a P < 0.05.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 2. Incidence of Breast Cancer in Women with Schizophrenia Based on the Standardized 

Incidence Ratio 
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Table 2. Newcastle-Ottawa Scale Quality Assessment of Included Articles in Review of the Relationship 

between Schizophrenia the Risk of Breast Cancer Incidence 
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 Pettersson 
(21) 

2020 * - * * - * * * * 7 Good 

Osborn (23) 2013 * * * * * * * * * 9 Good 

Lin (24) 2013 * - * * - - * * - 6 Fair 

Ji (25) 2013 * * * - * * * * * 8 Good 

McGinty (26) 2012 * - * - * - * * - 5 Fair 

Barak (27) 2008 * - * - * - * * - 5 Fair 

Grinshpoon 
(28) 

2005 * - * * * - * * - 6 Fair 

Goldacre (29) 2005 * - * - * * * * - 6 Fair 

Dalton (30) 2005 * - * * * * * * * 8 Good 

Lichtermann 
(31) 

2001 * - * * * - * * * 7 Good 

Gulbinat (18) 1992 * * * * * * * * - 8 Good 

Mortensen 
(32) 

1989 * - * * * * * * - 7 Good 

Chen (22) 2018 * * * * - * * * - 7 Good 

Cheng (33) 2023 * * * * * - * * * 8 Good 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 3. Incidence of Breast Cancer in Women with Schizophrenia Based on the Incidence Rate Ratio 

 
Results of Subgroup Analysis 

The results of subgroup analysis based on geographic 

location (Figure 4) indicated a significant difference 

between incidence rates of breast cancer among women 

with schizophrenia in three continents (P = 0.02), such 

that SIR was 1.30 (95% CI: 1.08-1.95) in Europe, 1.30 

(95% CI: 0.84-2.03) in Asia, and in America this effect 

size reached an impressive value of 2.61(1.67-4.07). To 

be sure, the difference in the results is likely to be a 

function of the small number of studies conducted in 

America (n = 2).  
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Figure 4. Incidence of Breast Cancer in Women with Schizophrenia Based on Geographic Location 

Subgroup analysis based on the duration of follow-ups 

(less or more than 20 years), as shown in Figure 5, also 

revealed a significant difference in SIR among studies 

having less than 20 years of follow-up compared to 

those with more than 20 years of follow-up (P < 0.01). 

In studies that were followed up for less than 20 years, 

SIR was 1.96 (95% CI: 1.42-272), while in those that 

were followed up for more than 20 years, SIR was 1.10 

(95% CI: 0.85-1.43). 

A subgroup analysis was also performed based on the 

number of women with schizophrenia (Figure 6). This 

analysis showed that SIR was 1.69 (95% CI: 0.76-3.78) 

in studies in which the population of women with 

schizophrenia was < 10,000. However, in studies in 

which the population of women with schizophrenia was 

> 10,000, SIR was 1.33 (95% CI: 1.16-1.52). There was 

no significant difference in SIR between the two groups 

(P = 0.56). 
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Figure 5. Incidence of Breast Cancer in Women with Schizophrenia Based on the Follow-up Duration

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 
Figure 6. Incidence of Breast Cancer in Women with Schizophrenia Based on the Number of Patients 
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Publication Bias 

The funnel plot was symmetrical in checking for 

publication bias, which proved the absence of 

publication bias and was supported by Egger regression 

test and Begg's non-parametric test (P = 0.224 and P = 

0.720, respectively) (Figure 7). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 7. Funnel Plot for the Meta-Analysis of the Incidence of Beast Cancer in Women with 

Schizophrenia 

Discussion 
By conducting a meta-analysis of 12 cohort studies, we 

found in this systematic review that women with 

schizophrenia were at a greater risk of breast cancer 

(SIR: 1.43, 95% CI: 1.08-1.85, p < 0.01; IRR: 1.19, 95% 

CI: 1.13-1.26, P < 0.01). The result of this research can 

shed some light on the relationship between 

schizophrenia with breast cancer incidence risk. Along 

with previous reports, our findings indicate that 

prevention and screening programs are necessary for 

women with schizophrenia. 

Although our result was previously reported by an 

earlier meta-analysis study (19), all the shortcomings of 

that study were addressed in ours. The previous meta-

analysis (19) searched only two databases; however, in 

addition to those databases, we systematically searched 

three other data bases, including Scopus, PsycINFO and, 

Web of Science. We also intended to correct a number 

of errors in reporting (or calculating) such as the number 

or gender of patients. One of the errors of the previous 

study that we fixed was that it combined IRR and SIR to 

perform meta-analysis; however, it is not correct to 

combine the two for meta-analysis. We also provided a 

full description about the quality of the studies to depict 

a vibrant picture. Thus, we believe that sufficient 

consistency is now provided. 

Cancer evolves during several years, and many factors 

affect the process of cancer. An unhealthy and inactive 

lifestyle (7) and increasing levels of plasma prolactin are 

the main factors considered for the higher prevalence of 

breast cancer among patients with schizophrenia (34). 

Antipsychotic drugs are still the main treatment for 

psychotic disorders and might increase the secretion of 

prolactin, thereby augmenting plasma levels (34). 

Although the relative risk related associated with high 

levels of prolactin remains undefined, the best care 

should include several factors ranging from assessing 

family history of cancer to regular monitoring of 

prolactin level as well as screening for breast cancer. 

The development of new medications with reduced 

effect on prolactin levels will be a valuable contribution. 

One of the main challenges in providing optimal care for 

these patients is the high possibility of underdiagnosing 

breast cancer among people with schizophrenia. 

According to a systematic review and meta-analysis, 

women afflicted with schizophrenia were less likely to 

undergo mammography screening than those without 

schizophrenia, which means they are less likely to be 

diagnosed (pooled OR = 0.50, 95% confidence interval 

= 0.38-0.64, P < 0.001) (35). This might be a function of 

their clinical (mainly negative) symptoms, higher level 

of stigma, or limited access to health care facilities. 

Findings of the current study not only highlight the 

importance of adhering to the guidelines for screening 

breast cancer in these patients, but also suggest that 

further studies should probe for additional steps such as 

a regular measurement of prolactin levels or changing 

medication prescriptions. 

Another finding of this study, revealed by subgroup 

analysis, indicates significantly lower incidence rate of 

breast cancer in women with schizophrenia in Asia and 

Europe compared to that observed in America. This may 

be due to several factors such as mammography 

screening of a larger number of people with 

schizophrenia, resulting in a higher rate of diagnosis). 

Moreover, a shorter duration of untreated psychosis 

could lead to longer consumption of antipsychotic 
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medication, thereby increasing the likelihood of elevated 

prolactin levels.  

In seven studies, the duration of follow-up was more 

than 20 years. We hypothesized that due to the longer 

follow-up period, which causes the prolonged use of 

antipsychotics, the breast cancer incidence is likely to be 

higher than in those with the follow-up period of less 

than 20 years. However, subgroup analysis showed 

exactly the opposite result. As mentioned before, further 

research should evaluate more details concerning the 

likely relationship between prolactin levels and breast 

cancer incidence in these patients. 

 

Limitation 
Along with the strengths of this study mentioned earlier 

in this study, there were also a number of limitations. 

First, we only reviewed English articles, which could 

increase publication bias. However, high-quality 

manuscripts are more probable to be published in 

English-language journals. Second, this study only 

looked at the relationship between schizophrenia with 

the risk of breast cancer incidence. Furthermore, 

experimental studies are necessary to identify the 

mechanism of this relationship.  

 

Conclusion 
This meta-analysis of 12 cohort studies revealed a higher 

incidence of breast cancer among patients with 

schizophrenia. Therefore, implementing preventive 

measures for breast cancer in women who are afflicted 

with schizophrenia is a crucial matter. Additionally, 

regular screening programs should be established to 

facilitate early diagnosis and treatment of breast cancer. 
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