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Abstract
Introduction: The study aims to examine the disparities in mortality rates attributed to brain cancer
between urban and rural areas over a 22-year period, totaling 315,538 deaths. This investigation serves as a
crucial step in identifying areas within healthcare that require improvement. By pinpointing the variations
in mortality rates between urban and rural settings, healthcare authorities can strategically implement
necessary interventions.

Methodology: A retrospective study was conducted by analyzing the death certificate available on
the Centers for Disease Control and Prevention Wide-Ranging Online Data for Epidemiologic Research (CDC
WONDER) database from 1999 to 2020 to evaluate the mortality rate trends of brain cancer ( International
Classification of Diseases (ICD)-10 C71.0-71.9).The data was grouped based on rural and urban death rates
according to the 2013 urbanization classification and the variables that were used were age, gender and race.
Data was analyzed using Microsoft Excel and R Studio 4.3.1. Significant associations between demographic
variables and mortality rates were identified via Binomial tests.

Results: From 1999 to 2020, urban areas recorded 259,402 deaths attributed to brain cancer, compared to
56,136 deaths in rural areas, indicating a higher mortality rate in urban settings. The mortality rate in both
rural and urban areas exhibited an upward trend, except for a slight drop in 2010. The mortality rates were
significantly higher in rural areas compared to urban areas for age groups 55-64 years and 65-74 years,
males and caucasians.

Conclusions: Our research underscores the differences in death rates from brain cancer between urban and
rural areas, specifically among individuals aged 55-64 and 65-74, males and those of caucasian
ethnicity. Future research must adopt a multifaceted approach, integrating more recent datasets and
embracing a finer granularity of individual-level information. Moreover, there is a pressing need to explore
the interplay of various factors such as access to healthcare, treatment modalities, genetic predispositions,
and socioeconomic determinants on mortality outcomes. 
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Introduction
Brain cancer refers to the abnormal growth of cells in the brain, resulting in a variety of symptoms
depending on the tumor type, size, and degree of spread. The term "brain cancer" encompasses both primary
and secondary tumors involving brain tissue. Primary tumors include a wide range of malignancies
originating from the CNS tissue, with glioblastomas accounting for 50.1% of them [1,2]. Primary
malignancies of the brain have an annual incidence of around 7 per 100,000 persons, resulting in more than
15,000 deaths annually in the United States [3]. A nationwide population-based registry by Quinn et al.
specifically focused on primary brain and other CNS tumors, providing statistical data including age and
gender variability in incidence rates [4].

Patients from the most rural counties had a significantly higher risk of cancer death compared to those from
urban counties [5]. Non-Hispanic (NH) caucasian individuals and males have the highest incidence of
malignant brain tumors in the United States, while for non-malignant brain tumors, NH Black individuals
and females have the highest incidence [6]. Among patients in the younger age group, NH caucasian
individuals had a survival advantage compared to NH Black individuals, NH Asian or Pacific Island
inhabitants, and Hispanics. In contrast, for the older age group (60-79 years), NH Black individuals, NH Asian
or Pacific Island inhabitants, and Hispanics showed a survival advantage compared to NH caucasian
individuals. This reflects the fact that survival disparities with respect to race and ethnicity disappear and
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sometimes even reverse for the older age group, primarily influenced by the poor survival rate among NH
causasian individuals suffering from glioblastoma [7].

Rural residence has a varying effect on survival for patients with brain cancer, which can differ depending
on the type of cancer. Previous studies have shown that incidence and mortality rates have a significant
correlation with the human development index of the country, but the role of the degree of urbanization in
affecting mortality-to-incidence ratios (MIRs) remains unclear. Exploring the disparities between urban and
rural mortality rates is essential for establishing appropriate measures to address risk factors, reduce them,
and customize treatment strategies accordingly [8].

Thus, the present study was undertaken in light of the paucity of research assessing discrepancies and
trends between urban and rural mortality rates across different demographic variables for brain cancer.

Aims and objectives
The aim of this study is to assess the disparities in mortality in urban and rural areas for brain cancer using
the Centers for Disease Control and Prevention Wide-Ranging Online Data for Epidemiologic Research (CDC
WONDER) database, and identify any significant association between demographic variables and the
mortality rates.

Materials And Methods
A retrospective original research study was conducted utilizing the CDC WONDER database, a
comprehensive repository of public health data [9]. The data extraction process was carried out on March 27,
2024. As the study utilized deidentified, publicly available data from CDC WONDER, ethical approval from an
ethics committee was not required.

CDC WONDER provides access to a wide range of health data, including mortality records dating back to
1999. Data collection for our study occurred on a single day from the CDC WONDER website, ensuring
consistency and reliability of the dataset. The mortality analysis focused on the "1999-2020: Underlying
Cause of Death by Bridged-Race Categories" category, allowing for comprehensive examination of mortality
trends over a 22-year period.

To further refine our analysis, we selected the International Classification of Diseases (ICD) code for
pulmonary embolism (I26) as the primary focus of investigation. Additionally, we categorized the data based
on the Metropolitan 2013 classification, which divides geographical regions into Urban Metropolitan
(including Large Central Metropolitan, Large Fringe Metropolitan, Medium Metropolitan, Small
Metropolitan) and Rural/Non-metropolitan (including Micropolitan, Non-core) categories [10]. This
classification was utilized in order to provide a nuanced understanding of mortality patterns across different
urbanization levels.

Demographic factors included groupings by age (10-year age range), gender (male or female), and race
(caucasian, Black/African-American, Asian/Pacific Islander and Alaskan Native/American Indian). The data
was meticulously organized and exported to a Microsoft Excel sheet for further processing and analysis.

R Studio 4.3.1. was used for data and statistical analysis, with binomial tests employed to identify significant
trends and associations within the dataset. p<0.05 was considered to be statistically significant.

Results
Table 1 presents the absolute number of reported mortalities in urban and rural areas due to brain cancer
from 1999 to 2020 according to the 2013 urbanization classification. The total number of deaths in the urban
area, which includes Large Central Metropolitan, Large Fringe Metropolitan, Medium Metropolitan, and
Small Metropolitan areas, is 259,402 over the 22-year period from the CDC WONDER site. The highest
number of deaths was observed in the Large Central Metropolitan area (n=81,943; 31.6%), while the
minimum number of deaths occurred in the Small Metropolitan area (n=31,899; 12.3%). The total number of
deaths in rural areas, including Micropolitan and Non-core areas, was found to be 56,136. Among rural
areas, the highest number of deaths occurs in the Micropolitan area (n=31,861; 56.8%), while the minimum
number of deaths occurs in the Non-core area (n=24,275; 43.2%).
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Type N (%)

Urban (Metropolitan area) 2,59,402

Large Central Metropolitan 81,943 (31.6%)

Large Fringe Metropolitan 77,841 (30%)

Medium Metropolitan 67,719 (26.1%)

Small Metropolitan 31,899 (12.3%)

Rural (Non-metropolitan Area) 56,136

Micropolitan 31,861 (56.8%)

Non-core 24,275 (43.2%)

TABLE 1: Absolute number of reported mortalities in urban and rural areas due to brain cancer
from 1999 to 2020 as per 2013 urbanization classification

Figure 1 displays the trends in urban versus rural mortality due to brain cancer along with the calculated
crude rate per 100,000 population. The mortality rate in rural areas has consistently been higher than in
urban areas for brain cancer over the past 22 years, from 1999 to 2020. The crude death rate in rural areas is
5.3 versus 4.3 in urban areas for the year 1999. The crude death rate in rural versus urban areas for the year
2020 is 6.4 versus 5.2. The mortality trend in urban areas shows a rising/decreasing pattern until the year
2006, followed by a sharp increase in mortality until 2009, then it follows a rising/decreasing pattern until
2020. The mortality trends in rural areas also show a rising/decreasing pattern until 2006, followed by a rise
until 2009, then again following a rising/decreasing pattern until 2020. Throughout these 22 years, the
mortality rate is higher in rural areas for brain cancer compared to urban areas.

FIGURE 1: Line diagram showing trends in urban versus rural mortality
due to brain cancer calculated in crude rate per 100,000 population

Table 2 presents mortality due to brain cancer based on age, gender, and race. Based on the 10-year age
group, mortality is higher in people above 85 years of age and lower in children less than one year of age.
There is no statistically significant difference in the number of deaths between urban and rural populations
for age groups less than 1 year, 1-4 years, 5-14 years, 75-84 years, and more than 84 years, with a p-value of
more than 0.005. For all other age groups, the number of deaths in rural areas is higher than in urban areas,
with a statistically significant p-value of less than 0.001.
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Variables

Urban
Mortality Rate (per
100,000)

Rural
Mortality Rate (per
100,000)

Binomial
Test

Mortality
Total
population

Mortality
Total
population

P value

Age Groups

< 1 year 258 74,818,291 0.345 44 12,095,361 0.364 0.698

1-4 years 1,758 299,561,638 0.59 282 49,008,275 0.58 0.768

5-14 years 5841 770,126,283 0.76 975 131,095,742 0.74 0.557

15-24 years 4,051 799,755,615 0.51 800 136,038,105 0.588 <0.001*

25-34 years 7,193 803,054,375 0.9 1,418 117,033,859 1.22 <0.001*

35-44 years 16,084 803,916,304 2.0 3,120 127369780 2.45 <0.001*

45-54 years 34,952 788,609,639 4.43 6,962 138,965,498 5.0 <0.001*

55-64 years 58,772 639,136,856 9.2 12,738 127,286,485 10.0 <0.001*

65-74 years 63,533 417,988,177 15.2 15,031 92,469,123 16.26 <0.001*

75-84 years 48,735 244,183,949 19.96 11,007 54,320,144 20.26 0.112

85+ years 18,221 98,324,522 18.5 3,758 21,189,280 17.75 0.007*

Gender

Male 145,230 2,815,055,490 5.159045728 31,611 502,292,400 6.293 <0.001*

Female 114,172 2,924,420,159 3.904090171 24,525 504,579,252 4.86 <0.001*

Race

American Indian or Alaska
Native

681 62,750,775 1.085245561 514 25,610,416 2.0 <0.001*

Asian or Pacific Islander 6,486 359,973,366 1.80179997 177 11,940,089 1.48 0.009*

Black or African-American 17,709 830,766,851 2.131644995 2210 88,267,994 2.50 <0.001*

Caucasian 234,526 4,485,984,657 5.227971514 53235 881,053,153 6.04 <0.001*

TABLE 2: Mortality due to brain cancer in urban and rural area based on age, gender and race
*p value < 0.05; statistically significant 

Based on gender, mortality due to brain cancer is higher in males than in females in both urban and rural
areas. Mortality due to brain cancer is higher in rural areas for males compared to urban areas, with a
statistically significant p-value of less than 0.001. For females, mortality is higher in rural areas than in
urban areas, with a p-value of less than 0.001.

Based on race, the number of deaths is lower in the American Indian or Alaska Native population compared
to other races in both urban and rural areas. The number of deaths due to brain cancer is higher in the
caucasians in both urban and rural areas. There is no statistically significant difference in mortality between
urban and rural areas for the Asian or Pacific Islander population, with a p-value of 0.009. For all other
races, including American Indian or Alaska Native, Black or African-American, and caucasian, mortality is
higher in rural areas than in urban areas, with a statistically significant p-value of less than 0.001.

Discussion
The mortality rate in rural areas has consistently been higher than in urban areas for brain cancer over the
past 22 years, from 1999 to 2020. Based on demographic characteristics, the crude mortality rates were
observed to be higher in people above 85 years of age, males, and in the caucasians in both urban and rural
areas. One possible explanation for the higher rates of mortality could be the improved accuracy and
sensitivity of diagnostic tests, leading to the identification of cases that may have been previously "missed"
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or undiagnosed [11].

Our research reveals a notable shift in malignant brain tumor mortality rates over the years, characterized by
a decline from 1999 to 2006 followed by an upward trend from 2006 to 2020. The initial decrease in mortality
aligns with findings from Gittleman et al., who reported a consistent annual decrease of 0.9% in brain tumor
mortality from 1991 to 2012 [11]. Conversely, the subsequent rise in mortality rates is corroborated by Miller
et al., whose study indicates a yearly increase of 0.4% in mortality rates from 2009 to 2018 [12].

Furthermore, our analysis highlights a higher age-adjusted mortality rate (AAMR) in males, a trend
consistent with the research of Ostrom and Thierheimer et al. [13,14]. This observation is likely linked to the
elevated incidence of malignant brain tumors in males, particularly in cases of glioblastoma, which are
reported to be 1.6 times more prevalent in males than in females. Sex-related disparities in genetic factors
may contribute to the observed mortality trends. Sun et al. elucidated that at the molecular level, male
glioblastoma cells exhibit a more pronounced inactivation of the tumor suppressor protein RB compared to
their female counterparts [15]. This novel insight suggests that male astrocytes may inherently possess a
greater susceptibility to malignant transformation, potentially impacting treatment response.

Moreover, the highest mortality rates were observed among NH caucasian individuals, while the lowest rates
were seen in Asian or Pacific Islanders. One plausible explanation lies in the racial distribution of tumor
histopathology. Studies indicate a higher proportion of high-grade gliomas (such as glioblastoma,
astrocytomas, and nerve sheath tumors) in caucasian individuals, while Black individuals tend to have a
higher proportion of lower-grade tumors [12,16]. These disparities may stem from variations in
tumorigenesis among different racial groups [17].

Presently, there exists no research directly comparing mortality rates for brain tumors between rural and
urban areas. However, numerous studies have illustrated a connection between socioeconomic status (SES)
and survival rates [18, 19]. Cote et al. unveiled that disparities in survival were attributable to SES rather
than the rural-urban divide [18]. This contrast may be attributed to an individual's insurance status, which
serves as a proxy for SES. Individuals with higher SES often have the means to afford private insurance,
granting them better access to quality medical facilities and advanced treatment options, such as novel
chemotherapies in clinical trials and radiotherapy [19]. Conversely, those with Medicaid or lacking insurance
typically belong to lower SES groups, facing limited access to screening tools and being less likely to undergo
surgical resection or biopsy. Consequently, they may present late with a larger tumor burden [19].

Research also shows that rural populations often face higher mortality rates and poorer health outcomes
due to limited access to healthcare. For instance, a study by Baljepally and Wilson found higher
cardiovascular disease rates in rural areas, while another by Borkowski and Borkowska highlighted
challenges in HIV treatment access for rural residents [20,21]. These examples underscore the need for
targeted interventions to address urban-rural health disparities across various diseases.

Limitations
The most recent data from 2021 to 2023 has not been incorporated into the analysis. The study lacks
individual-level data, such as comorbidity burden, disease duration, histopathological types, medical
treatments, or prior interventions, all of which can impact mortality rates and serve as confounding factors.

Furthermore, brain cancer was not categorized based on sub-categories, and causes of death specific to the
disease were not investigated as the data was sourced from CDC WONDER, which does not provide such
detailed information. Similarly, socioeconomic factors and access to healthcare could not be examined.

Conclusions
In conclusion, our retrospective study utilizing CDC WONDER data revealed a concerning trend of
increasing mortality rates in rural areas over the past 22 years, particularly evident in the 85+ age group,
males, and caucasian individuals. While SES appears to play a crucial role in survival outcomes, the lack of
individual-level data and categorization by subtypes limits our understanding of the underlying factors
contributing to these disparities.

Future research must adopt a multifaceted approach, integrating more recent datasets and embracing a finer
granularity of individual-level information. Moreover, there is a pressing need to explore the interplay of
various factors such as access to healthcare, treatment modalities, genetic predispositions, and
socioeconomic determinants on mortality outcomes. It is imperative for a deeper understanding of brain
cancer mortality trends and the development of targeted interventions to address disparities.

Additional Information
Author Contributions
All authors have reviewed the final version to be published and agreed to be accountable for all aspects of the

2024 Maganti et al. Cureus 16(5): e60636. DOI 10.7759/cureus.60636 5 of 7

javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)


work.

Concept and design:  Sonika Suraparaju, Ram Kiran Maganti, Vivek Kumar Patel, Anubama
Rajaravichandran, Zuhaa Zahid

Acquisition, analysis, or interpretation of data:  Sonika Suraparaju, Ram Kiran Maganti, Vivek Kumar
Patel, Anubama Rajaravichandran, Zuhaa Zahid

Drafting of the manuscript:  Sonika Suraparaju, Ram Kiran Maganti, Vivek Kumar Patel, Anubama
Rajaravichandran, Zuhaa Zahid

Critical review of the manuscript for important intellectual content:  Sonika Suraparaju, Ram Kiran
Maganti, Vivek Kumar Patel, Anubama Rajaravichandran, Zuhaa Zahid

Disclosures
Human subjects: All authors have confirmed that this study did not involve human participants or tissue.
Animal subjects: All authors have confirmed that this study did not involve animal subjects or tissue.
Conflicts of interest: In compliance with the ICMJE uniform disclosure form, all authors declare the
following: Payment/services info: All authors have declared that no financial support was received from
any organization for the submitted work. Financial relationships: All authors have declared that they have
no financial relationships at present or within the previous three years with any organizations that might
have an interest in the submitted work. Other relationships: All authors have declared that there are no
other relationships or activities that could appear to have influenced the submitted work.

Acknowledgements
The authors acknowledge The Good Research Project for the successful completion of the research.

References
1. Akter F, Simon B, de Boer NL, Redjal N, Wakimoto H, Shah K: Pre-clinical tumor models of primary brain

tumors: Challenges and opportunities. Biochim Biophys Acta Rev Cancer. 2021, 1875:188458.
10.1016/j.bbcan.2020.188458

2. Ostrom QT, Price M, Neff C, Cioffi G, Waite KA, Kruchko C, Barnholtz-Sloan JS: CBTRUS statistical report:
primary brain and other central nervous system tumors diagnosed in the United States in 2015-2019. Neuro
Oncol. 2022, 24:v1-v95. 10.1093/neuonc/noac202

3. Schaff LR, Mellinghoff IK: Glioblastoma and other primary brain malignancies in adults: a review . JAMA.
2023, 329:574-87. 10.1001/jama.2023.0023

4. Ostrom QT, Cioffi G, Waite K, Kruchko C, Barnholtz-Sloan JS: CBTRUS statistical report: primary brain and
other central nervous system tumors diagnosed in the United States in 2014-2018. Neuro Oncol. 2021,
23:iii1-iii105. 10.1093/neuonc/noab200

5. Delavar A, Al Jammal OM, Maguire KR, Wali AR, Pham MH: The impact of rural residence on adult brain
cancer survival in the United States. J Neurooncol. 2019, 144:535-43. 10.1007/s11060-019-03254-4

6. Price M, Ryan K, Shoaf ML, et al.: Childhood, adolescent, and adult primary brain and central nervous
system tumor statistics for practicing healthcare providers in neuro-oncology, CBTRUS 2015-2019.
Neurooncol Pract. 2024, 11:5-25. 10.1093/nop/npad061

7. Delavar A, Wali AR, Santiago-Dieppa DR, Al Jammal OM, Kidwell RL, Khalessi AA: Racial and ethnic
disparities in brain tumour survival by age group and tumour type. Br J Neurosurg. 2022, 36:705-11.
10.1080/02688697.2022.2090507

8. Khazaei Z, Goodarzi E, Borhaninejad V, et al.: The association between incidence and mortality of brain
cancer and human development index (HDI): an ecological study. BMC Public Health. 2020, 20:1696.
10.1186/s12889-020-09838-4

9. Tan JY, Thong JY, Yeo YH, Mbenga K, Saleh S: Gender, racial, and geographical disparities in malignant
brain tumor mortality in the United States. Oncology. 2024, 10.1159/000536486

10. Matthews KA, Croft JB, Liu Y, et al.: Health-related behaviors by urban-rural county classification—United
States, 2013. MMWR Surveill Summ. 2017, 66:1-8. 10.15585/mmwr.ss6605a1

11. Gittleman H, Kromer C, Ostrom QT, Blanda R, Russell J, Kruchko C, Barnholtz-Sloan JS: Is mortality due to
primary malignant brain and other central nervous system tumors decreasing?. J Neurooncol. 2017,
133:265-75. 10.1007/s11060-017-2449-1

12. Miller KD, Ostrom QT, Kruchko C, et al.: Brain and other central nervous system tumor statistics, 2021. CA
Cancer J Clin. 2021, 71:381-406. 10.3322/caac.21693

13. Ostrom QT, Gittleman H, Fulop J, et al.: CBTRUS statistical report: primary brain and central nervous
system tumors diagnosed in the United States in 2008-2012. Neuro Oncol. 2015, 17 Suppl 4:iv1-iv62.
10.1093/neuonc/nov189

14. Thierheimer M, Cioffi G, Waite KA, Kruchko C, Ostrom QT, Barnholtz-Sloan JS: Mortality trends in primary
malignant brain and central nervous system tumors vary by histopathology, age, race, and sex. J
Neurooncol. 2023, 162:167-77. 10.1007/s11060-023-04279-6

15. Sun T, Warrington NM, Luo J, et al.: Sexually dimorphic RB inactivation underlies mesenchymal
glioblastoma prevalence in males. J Clin Invest. 2014, 124:4123-33. 10.1172/JCI71048

16. Low JT, Ostrom QT, Cioffi G, Neff C, Waite KA, Kruchko C, Barnholtz-Sloan JS: Primary brain and other
central nervous system tumors in the United States (2014-2018): a summary of the CBTRUS statistical

2024 Maganti et al. Cureus 16(5): e60636. DOI 10.7759/cureus.60636 6 of 7

https://dx.doi.org/10.1016/j.bbcan.2020.188458
https://dx.doi.org/10.1016/j.bbcan.2020.188458
https://dx.doi.org/10.1093/neuonc/noac202
https://dx.doi.org/10.1093/neuonc/noac202
https://dx.doi.org/10.1001/jama.2023.0023
https://dx.doi.org/10.1001/jama.2023.0023
https://dx.doi.org/10.1093/neuonc/noab200
https://dx.doi.org/10.1093/neuonc/noab200
https://dx.doi.org/10.1007/s11060-019-03254-4
https://dx.doi.org/10.1007/s11060-019-03254-4
https://dx.doi.org/10.1093/nop/npad061
https://dx.doi.org/10.1093/nop/npad061
https://dx.doi.org/10.1080/02688697.2022.2090507
https://dx.doi.org/10.1080/02688697.2022.2090507
https://dx.doi.org/10.1186/s12889-020-09838-4
https://dx.doi.org/10.1186/s12889-020-09838-4
https://dx.doi.org/10.1159/000536486
https://dx.doi.org/10.1159/000536486
https://dx.doi.org/10.15585/mmwr.ss6605a1
https://dx.doi.org/10.15585/mmwr.ss6605a1
https://dx.doi.org/10.1007/s11060-017-2449-1
https://dx.doi.org/10.1007/s11060-017-2449-1
https://dx.doi.org/10.3322/caac.21693
https://dx.doi.org/10.3322/caac.21693
https://dx.doi.org/10.1093/neuonc/nov189
https://dx.doi.org/10.1093/neuonc/nov189
https://dx.doi.org/10.1007/s11060-023-04279-6
https://dx.doi.org/10.1007/s11060-023-04279-6
https://dx.doi.org/10.1172/JCI71048
https://dx.doi.org/10.1172/JCI71048
https://dx.doi.org/10.1093/nop/npac015


report for clinicians. Neurooncol Pract. 2022, 9:165-82. 10.1093/nop/npac015
17. Patel NP, Lyon KA, Huang JH: The effect of race on the prognosis of the glioblastoma patient: a brief review .

Neurol Res. 2019, 41:967-71. 10.1080/01616412.2019.1638018
18. Cote DJ, Ostrom QT, Gittleman H, et al.: Glioma incidence and survival variations by county-level

socioeconomic measures. Cancer. 2019, 125:3390-400. 10.1002/cncr.32328
19. Curry WT Jr, Carter BS, Barker FG 2nd: Racial, ethnic, and socioeconomic disparities in patient outcomes

after craniotomy for tumor in adult patients in the United States, 1988-2004. Neurosurgery. 2010, 66:427-
37. 10.1227/01.NEU.0000365265.10141.8E

20. Baljepally VS, Wilson DC: Gender-based disparities in rural versus urban patients undergoing cardiac
procedures. Cureus. 2021, 13:e16672. 10.7759/cureus.16672

21. Borkowski P, Borkowska N: The impact of social determinants of health on outcomes among individuals
with HIV and heart failure: a literature review. Cureus. 2024, 16:e55913. 10.7759/cureus.55913

2024 Maganti et al. Cureus 16(5): e60636. DOI 10.7759/cureus.60636 7 of 7

https://dx.doi.org/10.1093/nop/npac015
https://dx.doi.org/10.1080/01616412.2019.1638018
https://dx.doi.org/10.1080/01616412.2019.1638018
https://dx.doi.org/10.1002/cncr.32328
https://dx.doi.org/10.1002/cncr.32328
https://dx.doi.org/10.1227/01.NEU.0000365265.10141.8E
https://dx.doi.org/10.1227/01.NEU.0000365265.10141.8E
https://dx.doi.org/10.7759/cureus.16672
https://dx.doi.org/10.7759/cureus.16672
https://dx.doi.org/10.7759/cureus.55913
https://dx.doi.org/10.7759/cureus.55913

	A Retrospective Study to Evaluate Discrepancies in Urban Versus Rural Mortality Due to Brain Cancer in the United States
	Abstract
	Introduction
	Aims and objectives

	Materials And Methods
	Results
	TABLE 1: Absolute number of reported mortalities in urban and rural areas due to brain cancer from 1999 to 2020 as per 2013 urbanization classification
	FIGURE 1: Line diagram showing trends in urban versus rural mortality due to brain cancer calculated in crude rate per 100,000 population
	TABLE 2: Mortality due to brain cancer in urban and rural area based on age, gender and race

	Discussion
	Limitations

	Conclusions
	Additional Information
	Author Contributions
	Disclosures
	Acknowledgements

	References


