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THE INTERRELATIONSHIP BETWEEN DEPRESSION, OBESITY, AND BRAIN TUMOUR: SYSTEMATIC REVIEW
Abstract
Background:
Depression, obesity, and brain tumours represent significant public health challenges individually, but recent evidence says these conditions may share overlapping biological/ physiological pathways, which could cause compounding disease burden and complicating clinical management. Obesity has been associated with chronic systemic inflammation, hormonal imbalances, and neurobiological changes that increase vulnerability to mood disorders and certain cancers, including brain tumours. Depression is highly prevalent among patients with brain tumours and affects their quality of life, treatment adherence, and survival outcomes. However, the bidirectional interactions among obesity, depression, and brain tumours remain poorly understood.
Objective:
This systematic review aimed to synthesize the existing evidence on the interrelationship between depression, obesity, and brain tumours, exploring their shared pathophysiological mechanisms, epidemiological links, and clinical implications.
Methods:
A systematic search of the PubMed, Scopus, Web of Science, Science Direct, and PsycINFO databases was conducted for studies published between 2000 and 2025. Eligible studies included observational, experimental, and review articles that examined the association between depression, obesity, and brain tumours in adult populations. Quality assessment was performed using the Critical Appraisal Skills Program (CASP) checklist for observational studies, and the Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA) guidelines were followed.
Results and Discussion:
A total of 37 studies met the inclusion criteria. Evidence suggests that obesity-related inflammatory markers, such as IL-6, TNF-α, and CRP, may contribute to the neuroinflammation implicated in both depressive symptoms and tumour progression. Furthermore, depression is both a psychological consequence of brain tumours and a potential prognostic factor for worse clinical outcomes. Few studies have explicitly explored the tripartite relationship, indicating a significant research gap. Addressing obesity, screening for depression, and understanding shared biological pathways can improve prevention, early intervention, and treatment outcomes for depression, obesity, and brain tumours.
Conclusion:
The available literature supports the interconnections among depression, obesity, and brain tumours, primarily through inflammatory and neuroendocrine pathways. However, integrated studies examining these three conditions concurrently are limited. Future research should prioritize longitudinal studies to clarify these relationships and inform multidisciplinary preventive and treatment strategies.
Keywords: Depression, Obesity, Brain Tumour, Inflammation, Psychoneuroimmunology, Psychosocial, Cancer

[bookmark: _Hlk209973311]1. Introduction
Background
Global burden of brain tumours (incidence, survival, functional impact)
Brain and central nervous system (CNS) tumours are relatively uncommon compared to many other cancers but result in high morbidity and significant mortality, particularly for high-grade types (e.g., glioblastoma). The incidence varies by subtype, age, sex (meningioma is more common in females), and region, and the quality of registries affects the reported rates. Reliable sources typically include population cancer registries (e.g., CBTRUS for the U.S.) and Global Burden of Disease analyses for global estimates.
Depression, obesity, and brain tumours are three distinct yet interrelated health conditions that pose significant challenges to individuals, healthcare systems, and society. Depression is a common mental health disorder characterized by persistent sadness, loss of interest, and functional impairment, affecting an estimated 280 million people worldwide [1]. Obesity, defined as excessive or abnormal fat accumulation with a body mass index (BMI) of 30 kg/m² or higher, affected approximately 16% of adults aged 18 years and older worldwide in 2022. The worldwide prevalence of obesity more than doubled between 1990 and 2022. [2]. Although brain tumours are less prevalent, they have severe clinical implications due to their high morbidity, potential malignancy, and impact on neurological function [3]. While these conditions have traditionally been studied independently, emerging evidence suggests that they may be linked through shared biological, psychological, and social pathways
Depression as a common comorbidity in cancer and neurological disorders.
Cohort studies have consistently revealed that individuals with brain tumours experience significantly higher rates of depressive symptoms than the general population [4]. These rates typically fall between 20% and 40%, depending on factors such as the method of assessment (whether a screening tool or a diagnostic interview is used), tumour type, and evaluation timing (before, during, or after treatment) [5].
Drivers: Contributing factors include direct tumour effects (particularly in the frontal/temporal regions), neuroinflammation, steroid treatment, sequelae of surgery/radiotherapy, and psychological reactions to diagnosis and prognosis.
Clinical Impact: Depression in this cohort is correlated with a diminished quality of life, reduced adherence to therapeutic regimens, increased symptom burden, and heightened caregiver strain [6, 7].
Practical Screening Approach: Utilization of PHQ-9 or HADS at baseline, with subsequent assessments at treatment milestones (post-operative, during radiotherapy, survivorship) and established referral pathways to psycho-oncology or psychiatry.
Obesity as a risk factor for cancer and potential influence on brain tumour biology
The most consistent evidence demonstrates a positive association between a higher BMI (overweight/obesity) and the risk of meningioma [8]. Although the effect sizes are modest, they have been consistently observed across cohort and case-control studies [34]. Plausible mechanisms include hormone (estrogen/progesterone) signaling, adipokines, and chronic inflammation. Glioma (including high-grade gliomas): The evidence is inconsistent, with many studies showing no clear association, whereas some report null or mixed findings. The timing of BMI measurement (early versus late life) and reverse causation (preclinical weight loss) are significant methodological concerns. Bias/Confounding to Consider: Detection bias (individuals with obesity may have increased health contact/imaging), reverse causation, and residual confounding (e.g., physical activity, comorbidities, and hormone therapy).
Emerging evidence suggests a triangular relationship between depression, obesity, and brain tumours. Recent research has highlighted overlapping mechanisms that may explain the co-occurrence of depression, obesity, and brain tumours. Biological pathways, such as chronic low-grade inflammation, hypothalamic–pituitary–adrenal (HPA) axis dysregulation, insulin resistance, oxidative stress, and altered neurotransmitter function, have been implicated in all three conditions [9, 10]. For instance, obesity can induce a state of systemic inflammation that not only contributes to metabolic dysfunction but also affects brain structure and function, potentially increasing the vulnerability to depression and even certain types of brain tumours [11, 12]. Similarly, depression is associated with elevated inflammatory markers and hormonal imbalances, which may influence tumour growth and metabolic regulation.
These conditions are significant public health concerns with complex individual burdens; however, their interrelationships remain unexplored.  Understanding these links is crucial for improving prevention strategies, refining diagnostic approaches and enhancing patient outcomes. This systematic review aims to synthesize the current evidence on shared mechanisms, epidemiological patterns, and clinical implications, thereby guiding integrated multidisciplinary interventions that address both mental and physical health in affected populations [3].
Rationale
Depression and obesity may act as risk factors, prognostic indicators, and treatment modifiers in patients with brain tumours. Historically, these conditions have been studied separately. However, a growing body of evidence suggests that they may be linked through shared biological, behavioral, and psychosocial mechanisms, warranting an integrated examination.
Depression and obesity have a well-documented bidirectional relationship. Individuals with obesity are at an increased risk of developing depression due to factors such as systemic inflammation, insulin resistance, hypothalamic–pituitary–adrenal (HPA) axis dysregulation, and weight-related stigma [13]. Conversely, depression can lead to lifestyle behaviors such as reduced physical activity, unhealthy dietary patterns, and poor sleep, which promote weight gain and obesity [14].
The co-occurrence of depression, obesity, and brain tumours represents a complex clinical and public health challenge that cuts across psychiatry, neuro-oncology, and metabolic medicine. Each condition imposes a considerable burden; depression is a leading cause of disability [1], obesity is a driver of cardiometabolic disease [15, 16], and brain tumours are life-threatening disorders with high morbidity [17]. When these conditions intersect, they may amplify one another’s risks and outcomes through biological, psychological, and social pathways [37]. Despite the growing body of research on each dyad (depression–obesity, obesity–brain tumours, and depression–brain tumours), a comprehensive synthesis of how all three domains interact remains limited.
The interrelationship between depression, obesity, and brain tumours can be conceptualized using a biopsychosocial and bidirectional pathway model. The model integrates epidemiological, neurobiological, and behavioral evidence to explain how these three conditions may be related. This is demonstrated in Figures 1 and 2.
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Figure 2- Triangular Interrelationship Between Depression, Obesity and Brain Tumour
Brain tumours, particularly those affecting regions involved in mood regulation and metabolism, may amplify this interconnection. Neurological changes due to tumour growth, surgical intervention, radiotherapy, or chemotherapy can directly affect the brain circuits regulating appetite, emotional processing, and energy balance [18]. Furthermore, treatments for brain tumours often contribute to weight fluctuations, metabolic disorders, and mood disturbances, creating a complex clinical picture [6].
Inflammation appears to be a common denominator in all three conditions. Elevated inflammatory markers, such as C-reactive protein, interleukin-6, and tumour necrosis factor-alpha, have been implicated in the pathophysiology of depression and obesity [19], and chronic inflammation is also recognized as a risk factor for tumour progression and recurrence [20]. Similarly, neuroendocrine dysfunction and oxidative stress have been observed in all three conditions in literatures reviewed; suggesting overlapping pathogenic pathways.
From a psychosocial perspective, the emotional burden of a brain tumour diagnosis often precipitates or exacerbates depressive symptoms, while physical limitations and treatment side effects can lead to reduced mobility and unhealthy weight changes [6, 21]. These factors may affect treatment adherence, recovery and long-term survival. The coexistence of depression and obesity in patients with brain tumours can further complicate clinical management, as each condition can negatively influence the course and prognosis of the other.
Despite these plausible links, the literature remains fragmented. Most studies focus on dyadic relationships; such as depression and obesity, or depression and brain tumours; rather than exploring the triangular interrelationship among all three. This gap hinders a comprehensive understanding of how these conditions interact and how interventions might target the shared pathways for improved patient outcomes.
Given the rising prevalence of obesity, global burden of depression, and devastating impact of brain tumours, this knowledge gap is a significant concern. Addressing this issue could have substantial positive clinical implications. Integrated care strategies that simultaneously address mental health, metabolic health, and neuro-oncology can improve the quality of life, reduce symptom severity, and potentially influence disease trajectories. Understanding their interrelationships can improve screening, treatment, and supportive care.
Review Question
What is the interrelationship between depression, obesity, and brain tumours in terms of risk, clinical outcomes, and patient well-being?
Aim and Objectives
This systematic review aimed to synthesize the existing evidence on the interrelationship between depression, obesity, and brain tumours.
· Shared pathophysiological mechanisms: Investigate biological pathways linking depression, obesity, and brain tumours, including inflammation and neuroendocrine disruption
· Epidemiological links: Analyze population-based evidence on associations, prevalence, and risks of depression, obesity, and brain tumours.
· Clinical implications: Assess impacts of comorbidity on diagnosis, treatment, and prognosis in affected patients
This model aligns with the biopsychosocial framework, which recognizes that genetic susceptibility, environmental exposure, and lifestyle factors all contribute to the observed associations (Engel, 1977), as shown by Figures 3 and 4.
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   Figure 4. Showing Conceptual Model Diagram 


2. Methods
This review was conducted according to the PRISMA guidelines to ensure transparency and rigor in reporting [22].
Search and screening strategy
A comprehensive literature search was conducted in the following electronic 	databases: PubMed, Embase, PsycINFO, Web of Science, Scopus, Cochrane Library.
Search terms: “brain tumour,” “glioma,” “meningioma,” “depression,” “obesity,” “BMI,” “quality of life,” “survival.”
Grey literature: trial registries, dissertations, conference abstracts.
Study Selection
Two independent reviewers screen titles/abstracts to full texts. Full-text articles were subsequently assessed based on inclusion and exclusion criteria. Discrepancies were resolved through discussion or consultation with a Third reviewer.
Eligibility Criteria (PICO format)
· Population: Patients with primary brain tumours, specifically adults.
· Exposure/Factors: Depression (diagnosed or measured via validated tools) and obesity (BMI, waist circumference, metabolic indicators).
· Comparators: Non-depressed vs depressed, obese vs non-obese, or combined.
· Outcomes: Brain tumour incidence, progression, survival, treatment response, quality of life, cognitive function.
· Study Types: Observational (cohort, case-control, cross-sectional), longitudinal, and interventional.
· Exclusions: Case reports, animal studies, studies without full text access, studies not published in English.
The study selection process is illustrated in the flowchart Figure 5.
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Figure 5: The study selection process (PRISMA Flowchart)
Data extraction and synthesis
Data Extraction
Standardized form: The Cochraines data extraction form was adopted to collect the following information from each included study: author(s), year of publication, study design, population, measures of depression/obesity, tumour type, outcomes, effect sizes.
Data Synthesis
Narrative synthesis for heterogeneous data and Meta-analysis if data allow (with subgroup analysis by tumour type, age, sex).
Data Analysis
In total, 40 studies were included in this review. 35 studies were peer-reviewed, comprising 13 cohort studies, 2 meta-analysis, 1 scoping review, 12 narrative reviews, 3 cross-sectional studies, 1 longitudinal study, 1 comparative study, 1 cohort+meta-analysis, 1 PRISMA checklist study, while 5 studies were from grey literature. The Studies were conducted across various regions, including North America, Europe, Asia, the Middle East, and multinational populations. The sample sizes ranged from 148 to over 500,000 participants, with ages predominantly between 18 and 75 years old. Both male and female were included, with some studies stratifying the results by sex.
Brain Tumour Types Reported: Gliomas (6 studies); Meningiomas (8 studies)
Other primary brain tumours (2 studies)
Obesity Measures: Body Mass Index (BMI) (4 studies)
Waist circumference and body composition (3 studies)
3. Results
Based on the objectives of this study, the following findings were extracted.
Association between obesity and brain tumours
10 studies reported a positive association between obesity and brain tumour risk, particularly for meningiomas. Rajaraman et al. (2012) [40] reported that BMI is a strong suspect in the development of meningioma. Understanding the mechanisms underlying the relationship between BMI and meningioma could provide important clues regarding the etiology of this disease. Krishnan Bhaskaran  et al. (2014) [25] demonstrated that individuals with BMI ≥30 kg/m² had a 1.48-fold increased risk of meningioma (95% CI: 1.32–1.66). For mental, behavioral, neurological, and accidental (non-transport-related) causes, BMI was inversely associated with mortality up to 24-27 kg/m2, with little association at higher BMIs. An inverse linear association was observed for deaths due to self-harm or interpersonal violence. The associations between BMI and mortality were stronger at younger ages than at older ages, and the BMI associated with the lowest mortality risk was higher in older individuals than in younger individuals. Compared with individuals of healthy weight (BMI 18·5-24·9 kg/m2), life expectancy from age 40 years was 4·2 years shorter in obese (BMI ≥30·0 kg/m2) men and 3·5 years shorter in obese women, and 4·3 years shorter in underweight (BMI <18·5 kg/m2) men and 4·5 years shorter in underweight women. When smokers were included in the analyses, the results for most causes of death were broadly similar, although marginally stronger associations were observed among individuals with a lower BMI, suggesting slight residual confounding by smoking. Martin et al. (2013) [26] found a similar association but with weaker evidence for gliomas. 
Obesity and Depression Linkage
Across the 4 studies, a higher BMI was consistently associated with increased odds of depression. Milaneschi et al. (2019) [30] highlighted that inflammatory markers like IL-6 and CRP mediated this relationship, supporting the "inflammatory hypothesis" of depression.  Fu  et al. (2023) [39] corroborated the shared biological mechanisms that links such immune inflammatory Hypothesis of obesity and depression. Richardson et al. (2003) [38] also corroborated that obesity, a major global health concern, is rising rapidly despite awareness of contributing factors. Its prevalence, especially among youth, demands preventive strategies. Research increasingly links depression as a significant risk factor for obesity development in adults, highlighting the need for deeper understanding of their shared causes and prevention approaches.
Depression in Brain Tumour Patients
Twelve studies reported depression prevalence rates ranging from 20% to 60% among patients with brain tumours. Ownsworth and Nash (2015) [33] noted that depression was more common in patients with high-grade gliomas and was associated with a poorer quality of life. Van der Meer et al. (2023) [5] noted that both depressive and anxiety symptoms occur frequently in glioma patients, which may impact health-related quality of life and even overall survival time. 
Tripartite Relationship Evidence
Only four studies directly explored all three conditions concurrently.
These studies suggest that obesity-related inflammation and hormonal changes may increase vulnerability to both depression and brain tumour development, although the causal pathways remain unclear. Elevated CRP and IL-6 levels are common biomarkers for these conditions [23].
Strong epidemiological evidence supports the association between obesity and brain tumour risk (especially meningiomas) and between obesity and depression. Depression is highly prevalent among patients with brain tumours and negatively impacts clinical outcomes. Limited research has directly addressed the interplay between depression, obesity, and brain tumours, indicating a significant research gap.
4. Discussion
This systematic review aimed to synthesize the current evidence on the associations between depression, obesity, and brain tumours, focusing on shared biological mechanisms and clinical implications. Our findings suggest that while significant research exists independently linking obesity with both brain tumours and depression, studies explicitly exploring the interplay among all three conditions remain limited.
Association Between Obesity and Brain Tumours
Consistent with previous large-scale epidemiological studies [24-27], these reviews found that obesity, particularly elevated body mass index (BMI), is associated with an increased risk of certain brain tumours, especially meningiomas. Hormonal factors, such as increased estrogen levels in obese individuals and chronic low-grade inflammation, have been proposed as key contributors to this association [28, 29]. However, the relationship between obesity and gliomas remains inconclusive, with some studies reporting weak or nonsignificant associations, suggesting potential tumour-specific differences in their pathogenesis.
Obesity and Depression: The Inflammatory Bridge
Our review corroborates existing evidence that obesity is a risk factor for depression, mediated through biological pathways, including inflammation, dysregulation of the hypothalamic-pituitary-adrenal (HPA) axis, and altered brain structure and function [30]. Pro-inflammatory cytokines, such as interleukin-6 (IL-6) and tumour necrosis factor-alpha (TNF-α), play dual roles in promoting depressive symptoms and facilitating tumour development [23]. This inflammatory overlap may represent a critical mechanistic link between obesity, depression, and brain tumours; however, it remains underexplored in empirical research.
Depression in Brain Tumour Patients
Our review of the studies shows that depression is highly prevalent among individuals with brain tumours, with reported rates ranging from 20% to 40%, depending on the tumour type, grade, and assessment methods [31-33]. It also shows that, beyond being a psychological response to cancer diagnosis and treatment, depression in patients with brain tumours is associated with neurobiological factors, including tumour location, mass effect, and treatment-induced neurotoxicity [32, 35]. Notably, depression has been identified as an independent predictor of poor survival and reduced quality of life in patients with brain tumours [36].
Tripartite Interaction: A Knowledge Gap
Despite clear bilateral associations (obesity-depression, obesity-brain tumours, depression-brain tumours), only a limited number of studies (n=7) have explicitly investigated the concurrent relationships among all three conditions. These studies suggest that obesity-induced inflammation and neuroendocrine alterations may predispose individuals to both depression and brain tumours, potentially creating a vicious cycle of metabolic, psychological, and oncological burden. However, the evidence is preliminary, with most studies being cross-sectional and lacking mechanistic exploration.
Clinical and Public Health Implications
The potential convergence of depression, obesity, and brain tumours has important implications for their prevention and management. First, addressing obesity through lifestyle interventions can reduce the risk of depression and certain brain tumours. Second, routine screening for depressive symptoms in obese individuals and patients with brain tumours may facilitate early psychological support and improve outcomes. Finally, understanding the shared biological pathways could inform novel therapeutic strategies targeting inflammation and hormonal dysregulation across these conditions.
Strengths and Limitations of This Review
This review adhered to PRISMA guidelines, utilized a comprehensive search strategy, and incorporated rigorous quality assessment. However, limitations exist. Heterogeneity in study designs, measurement tools, and populations limited direct comparison across studies. Most included studies were observational, precluding causal inference. Additionally, language restrictions to English may have excluded relevant research published in other languages from our analysis.
Conclusion
This systematic review provides evidence of the complex and overlapping associations between depression, obesity, and brain tumours. While strong links exist between obesity and depression and between obesity and specific brain tumours (notably meningiomas), research directly addressing the triad of conditions remains limited. Inflammation, hormonal dysregulation, and neurobiological changes appear to be shared pathophysiological mechanisms, but causal pathways are yet to be clearly defined.
The findings underscore the need for integrated research efforts that consider the interplay of metabolic, psychological, and oncological factors. Screening for depression in patients with obesity and brain tumours and addressing modifiable risk factors such as obesity may have significant implications for improving patient outcomes. Future research should adopt longitudinal, multidisciplinary approaches to unravel these associations and develop targeted interventions.
Future directions
Future studies should prioritize longitudinal designs to clarify temporal relationships among depression, obesity, and brain tumours; mechanistic research exploring inflammatory, hormonal, and neurobiological pathways linking these conditions; interventional studies evaluating integrated approaches targeting metabolic, psychological, and oncological health; consideration of sex differences, given hormonal variations may differentially affect these associations.
A summary of the studies included in this review is shown in Table 1.
Table 1: Summary of included studies
	Author
	Year
	Study Design
	Population
	Depression
	Obesity
	Brain Tumor

	Chambers SK et al.
	2015
	Cohort
	256,000
	Assessed
	Not Assessed
	Assessed

	Otto-Meyer S. et al.
	2019
	Narrative Review
	Cancer Patients
	Assessed
	Not Assessed
	Assessed

	Łapińska L. et al.
	2024
	Cohort and Meta-Analysis
	265
	Assessed
	Assessed
	Assessed

	Sergentanis TN et al.
	2015
	Meta-analysis
	Adults with Obesity and Brain Tumor
	Not Assessed
	Assessed
	Assessed

	Rushmin Khazanchi et al.
	2024
	Cohort
	76,714
	Not Assessed
	Assessed
	Assessed

	Khanna D & Khanna S et al
	2022
	Narrative Review
	Adults with Obesity
	Assessed
	Assessed
	Not Assessed

	Sameer Hassamal
	2023
	Cohort
	Patient with chronic exposure to stress
	Assessed
	Assessed
	Assessed

	Mazza E, Troiano E
	2024
	Comparative
	Obessed women and their diet
	 Assessed
	Assessed
	Not Assessed

	Wiedmann M. et al.
	2013
	Cohort
	Obesity And risk of meningioma 
	Assessed
	Assessed
	Assessed

	Oracz AJ. et al.
	2025
	Narrative Review
	Obesity and Depression
	Assessed
	Assessed
	Not Assessed

	Jakubowska P. et al. 
	2024
	Narrative Review
	Depression and Obesity
	Assessed
	Assessed
	Not Assessed

	Samman RR et al. 
	2024
	Narrative Review
	Brain Tumor and Depression
	Assessed
	Not Assessed
	Assessed

	Gambarin M. et al. 
	2024
	 Meta- Analysis
	Surgical and non- surgical patients with Brain Tumor
	Assessed
	Not assessed
	Assessed

	Milano W. et al.
	2020
	Narrative Review
	Common bio makers of Depression and Obesity
	Assessed
	Assessed
	Assessed

	Zhao H.  et al.
	2021
	Narrative Review
	Inflammation and Tumor Progressed Patients
	Assessed
	Assessed
	Assessed

	Milaneschi Y. et al.
	2019
	Narrative Review
	Obessed Patients linked with Depression
	Assessed
	Assessed
	Not Assessed

	Xin Jin et al. 
	2023
	Narrative Review
	Obesity and other diseases
	Not Assessed
	Assessed
	Assessed

	Wu J. et al.
	2023
	Cohort
	400 Obessed Adult Patients in Shenzhen China
	
	Assessed
	x

	Fu X, Wang Y et al
	2023
	Narrative Review
	Population of people living with Obesity
	Assessed
	 Assessed
	Not Assessed

	Finze A. et al.
	2025
	Cohort
	333
	Assessed
	Assessed
	Assessed

	van der Meer PB et al.
	2023
	Narrative Review
	Glioma patients with Depression and Anxiety
	Assessed
	Not Assessed
	Assessed

	Pranckeviciene A, Bunevicius A
	2015
	Cohort
	Depression in Patients with Brain Tumor
	Assessed
	Not Assessed
	Assessed

	Troschel FM et al.
	2021
	Cohort observational Study
	Quality of Life, between Patients and Relatives of Brain Tumor
	Assessed
	Not Assessed
	Assessed

	Litofsky NS et al. 
	2004
	Cohort
	598 Patients
	Assessed
	Not Assessed
	Assessed

	Martin Michaud MD et al. 
	2013
	Scoping Review
	Pro-inflamatory cytokines aging and related disease
	Not Assessed
	Assessed
	Assessed

	Anic GM. et al. 
	2014
	Cohort
	Brain Tumor Patients 18 and above
	Not Assessed
	Assessed
	Assessed

	Krishnan Bhaskaran  et al.
	2014
	Cohort
	5.24M UK Adults
	Not Assessed
	Assessed
	Assessed

	Ownsworth & Nash 
	2015
	Narrative Review
	Patients with Primary Brain tumour
	Assessed
	Not Assessed
	Assessed

	Ferreira LDNM et al.
	2024
	Cross Sectional Study
	residents of permanent private households in the urban area of São Paulo city
	Assessed
	Assessed
	Not Assessed

	Takahiro Ogawa et al. 
	2020
	Cohort
	102,925
	Not Assessed
	Assessed
	Assessed

	Brian S. Appleby et al. 
	2008
	Cohort
	301 Patients with Brain Tumor
	Assessed
	Not Assessed
	Assessed

	Pidani  A. S. et al. 
	2020
	Cross Sectional Study
	Patients with Brain Tumor
	Assessed
	Not Assessed
	Assessed

	 Richardson LP. et al.
	2003
	Longitudinal Studies
	children born between April 1, 1972, and March 31, 1973, in Dunedin, New Zealand (N = 1037)
	Assessed
	Assessed
	Not Assessed

	Rajaraman et al.
	2012
	Cross-sectional
	People with malignant tumours
	Not assessed
	Assessed
	Not Assessed
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