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WHAT ARE BRAIN AND NERVOUS SYSTEM CANCERS?

▪ Brain and nervous system cancers are abnormal, often aggressive growths of cells called 
tumors that start in the brain, spinal cord, or surrounding tissues of the central nervous 
system. These tumors may affect brain function, movement, memory, or sensation and 
often require specialized treatment.

▪ Brain tumors can be malignant (cancerous) or benign (noncancerous) and can affect 
children and adults.

Primary tumors originate in the 
brain or spinal cord. Most are 

gliomas, which form in glial cells.

Secondary (metastatic) tumors 
start in another part of the body 

and spread to the nervous system.



TYPES OF BRAIN AND NERVOUS SYSTEM TUMORS

There are more than 150 different types of tumors that can develop in the brain, 
depending on what tissue they arise from.

All brain cancers are tumors, but not all brain tumors are 
cancerous.

▪ Brain tumors can be cancerous (malignant), meaning 
they grow aggressively and can invade surrounding 
brain tissue.

▪ Brain tumors can be noncancerous (benign), meaning 
they tend to grow more slowly and usually remain 
localized



U.S. BRAIN AND NERVOUS SYSTEM CANCER STATISTICS

~25,000 / Year 

18,000+ / Year 

33.0% 5-Year  

4,900 / Year

Diagnosed with some form of brain and nervous system 
cancers - making up about 1.2% of all new cancer cases

Mortality due to cancerous brain tumors such as glioblastoma

The overall 5-year relative survival rate from 2015-2021

Brain and nervous system tumors diagnosed in children each 
year



DIFFERENT TYPES OF CANCEROUS BRAIN TUMORS

1. Astrocytoma: Most common type of glioma, develop in 
your central nervous system and grow from star-shaped 
astrocyte cells.

2. Ependymomas: Often occur near the ventricles in the 
brain,  develop from ependymal cells (called radial glial 
cells)

3. Glioblastoma (GBM): Fastest growing malignant tumors 
make up about 50% of all malignant brain tumor cases.

4. Oligodendroglioma: Uncommon tumors begin in cells 
that create myelin (a layer of insulation around nerves in 
your brain) and often grow more slowly than other brain 
tumors.

Approximately 78% of cancerous primary brain tumors are gliomas. These tumors develop 
in glial cells, which surround and assist nerve cells. Some main types of gliomas include:



DIAGNOSIS OF BRAIN TUMORS

Brain tumor diagnosis requires a combination of 
neurological exams and diagnostic imaging technology such 
as MRI or CT scans.

Access to healthcare can determine the availability of 
imaging technology for effective diagnosis and treatment. 

Grades of Brain Tumors:

▪ Grade I: Tumor grows slowly and rarely spreads

▪ Grade II: Tumor grows slowly, but may spread into nearby 
tissue

▪ Grade III: Tumor grows quickly, is likely to spread into 
nearby tissue

▪ Grade IV: Tumor grows very quickly, will spread into 
nearby tissue



BRAIN AND NERVOUS SYSTEM CANCER SYMPTOMS
Different parts of the brain control different functions; therefore, 
brain tumor symptoms vary depending on the tumor’s location.

Symptoms Include:

▪ Headaches 

▪ Seizures or convulsions 

▪ Difficulty thinking, speaking or finding words

▪ Personality or behavior changes 

▪ Weakness, numbness or paralysis in one part or one side of 
the body 

▪ Loss of balance, dizziness or unsteadiness 

▪ Loss of hearing 

▪ Vision changes 

▪ Confusion and disorientation 

▪ Memory loss



BRAIN AND NERVOUS SYSTEM CANCER TREATMENT
▪ The treatment of malignant train tumors are determined by various factors, including tumor 

type, size, anatomical location, and more. A multidisciplinary approach is often required 
using some of the below treatments.

▪ Surgery: The primary treatment for most brain tumors because it aims to remove the tumor 
while preserving neurological function

▪ Radiation Therapy: A treatment using high-energy beams to kill cancer cells or damage 
their DNA, causing tumors to shrink or die

▪ Chemotherapy: A treatment using powerful drugs to kill rapidly dividing or the stop the 
growth and spread of cancer cells 

These treatments often require specialized care in advanced medical centers, such as neuro-
oncology departments, with access to cutting-edge technology. 

Availability and quality of care can lead to significant differences in survival rates. 



SIGNIFICANCE OF BRAIN AND NERVOUS SYSTEM CANCER

▪ Brain tumors associated with cancer directly destroy healthy brain tissue, affecting 
personality, motor skills, memory, and senses.

▪ Tumors affecting the brain and nervous system are among the deadliest forms of 
cancer, often leading to severe neurological damage and reduced survival rates.

Why this topic matters:

Public Health Impact:

▪ Though less common than many cancers, they account for a high proportion of cancer-
related deaths, especially in children and young adults.

▪ Brain tumors are the leading cause of cancer death in children.

Research for the Future:

▪ Everyone deserves a fair opportunity for healthcare access no matter their location.
▪ Removing barriers to quality of care is essential and future research must continue to 

address the root causes of health care disparities and inequities.



PROJECT FOCUS AND INTERPRETATION

Objectives: Analyze patterns in diagnosis stage and treatment access to determine whether 
certain communities experience higher risk and worse outcomes.

Compare incidence and mortality rates of brain and nervous system cancers 
between urban and rural populations in Washington State.

Identify healthcare access factors (hospital proximity and availability of specialists) 
that may contribute to disparities.

Goals: Improve understanding of access to healthcare disparities in brain and nervous 
system cancer outcomes.

Bring attention to disparities in access to specialized neurological and oncological 
care.

Inform strategies that could help reduce incidence and mortality to improve 
patient safety across different communities.



METHODOLOGY

DATA COLLECTION DATA ANALYSIS INTERPRETATION/RESULTS 

- Washington Tracking Network 
(WTN)

- Washington State Department of 
Health (WA-DOH)

- County Level Data
- Supplemental Sources

- WA County Comparisons
- Classified Counties: Rural vs. 

Urban Classification
- Trend Analysis – Incidence vs 

Mortality Rates
- Geographic Correlations 

- Geographic Disparities 
- Healthcare Access Gaps
- Rural vs. Urban Mortality 

Assessment
- Administrative and Policy 

Solutions



UNITED STATES:

DATA COLLECTION AND 

ANALYSIS 



HOW COMMON IS BRAIN CANCER?
The following statistics and facts provide a snapshot of the burden primary brain tumors cause to Americans of all walks of life.

Estimates of 90,000 brain tumors are 
diagnosed in the U.S. each year, and 
approximately 28% will be considered 
malignant, or cancerous.



BRAIN AND NERVOUS SYSTEM CANCER INCIDENCE IN 

THE UNITED STATES
Year 2000 Incidence 

Rate ~7.00/100,000

Year 2023 Incidence 

Rate ~6.10/100,000

The general trend is a 
gradual decline in 
incidence for brain and 
nervous system cancer



BRAIN AND NERVOUS SYSTEM CANCER MORTALITY IN 

THE UNITED STATES



PREVALENCE OF BRAIN AND NERVOUS SYSTEM CANCER 

IN AGE GROUPS
• About 9 out of 10 brain and spinal cord tumors are diagnosed in adults. The average age at 

the time of diagnosis is 61 years. 

• Approximately 3.4% of all brain tumors cases diagnosed occur in children ages 0-14 years. 



THE RURAL-URBAN BRAIN CANCER MORTALITY GAP

Trends in urban versus rural mortality due to brain cancer 
calculated in crude rate per 100,000 population over the 
past 22 years, from 1999 - 2020

▪ The mortality rate in rural 
areas has consistently been 
higher than in urban areas 
for brain cancer

 
▪ 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 AVAILABILITY AND ACCESS TO CLINICAL ONCOLOGY

▪ Only 11.6% oncologists practice in rural areas, 
which is significantly lower than in urban areas

 
▪ 66% of rural counties in the United States have 

no practicing oncologist

▪ 32 million Americans live in counties without an 
oncologist; therefore, brain cancer diagnosis 
and treatment is very limited

▪ While any oncologist can treat brain cancer, 
there are just 200 neuro-oncologists in the U.S. 
who have completed additional training



SUMMARY OF BRAIN AND NERVOUS SYSTEM CANCER 

INCIDENCE, MORTALITY AND GEOGRAPHIC DISPARITIES IN 

THE UNITED STATES

Unlike the incidence rate, which has dropped in the last 23 years, the mortality rate has 
remained relatively flat 

The mortality rate in rural areas has consistently been higher than in urban areas for brain 
cancer because of access to healthcare disparities

Improving mortality rates is required for reducing the overall deaths in the United States 
from brain and nervous system cancer 

The mortality rate tends to be between 4.2 and 4.6 per 100,000 for brain and nervous 
system cancer



WASHINGTON STATE: 

DATA COLLECTION AND 

ANALYSIS 



ANALYSIS OF INCIDENCE REPORT IN WASHINGTON STATE

 In 2022, an estimated 2,830 people in 
Washington were diagnosed with a primary 
brain or other central nervous system tumor. 

 It is estimated that 680 of those cases were 
malignant.

 Approximately 414 people from Washington 
die annually due to a brain or other central 
nervous system tumor.



BRAIN AND NERVOUS SYSTEM CANCER INCIDENCE IN 

WASHINGTON STATE (SINGLE YEAR)

Year 2000 Incidence 

Rate ~7.50/100,000

Year 2020 Incidence 

Rate ~6.52/100,000



BRAIN AND NERVOUS SYSTEM CANCER INCIDENCE IN 

WASHINGTON STATE BY COUNTY (5-YEAR INTERVALS)

Washington Tracking Network, Washington Department of Health. Web. 
"Cancer: Brain and Other Nervous System". Data obtained from the 
Department of Health Center for Health Statistics, Community Health 
Assessment Tool (CHAT). Published September 2024.



BRAIN AND NERVOUS SYSTEM CANCER INCIDENCE IN 

WASHINGTON STATE BY COUNTY (3-YEAR INTERVALS)

Washington Tracking Network, Washington Department of Health. Web. 
"Cancer: Brain and Other Nervous System". Data obtained from the 
Department of Health Center for Health Statistics, Community Health 
Assessment Tool (CHAT). Published September 2024.



SUMMARY OF WASHINGTON STATE INCIDENCE FOR 

BRAIN AND NERVOUS SYSTEM CANCER BY COUNTY

Highest Incidence Counties:

 Asotin, Island, Skagit, Clallam, Okanogan, San Juan

Lowest Incidence Counties:

 Franklin, Benton, Yakima, Greys Harbor, Kitsap

Middle Incidence Counties:

 Snohomish, King, Pierce, Thurston, Lewis, Cowlitz, Clark, Spokane, Whitman, Grant, Adams, 
Walla Walla, Yakima, Grant

Overall, the state average for incidence is 7.0 per 100,000 
people, which is higher than the national average rate of 
6.3 per 100,000 people



BRAIN AND NERVOUS SYSTEM CANCER MORTALITY IN 

WASHINGTON STATE BY COUNTY (5-YEAR AVERAGE)



BRAIN AND NERVOUS SYSTEM CANCER MORTALITY IN 

WASHINGTON STATE BY COUNTY (CL*RANK AND RATE)



SUMMARY OF WASHINGTON STATE MORTALITY FOR 

BRAIN AND NERVOUS SYSTEM CANCER BY COUNTY

Highest Mortality Counties:

 Okanogan, Island, Chelan, Mason

Lowest Mortality Counties:

 Kitsap, Stevens, Whatcom, Jefferson, Pierce, Thurston, Lewis

Middle Mortality Counties:

 Snohomish, King, Pierce, Thurston, Lewis, Cowlitz, Clark, Spokane, Whitman, Grant, Adams, 
Walla Walla, Yakima, Grant

Overall, the state average for mortality is 4.9 per 100,000 
people, which is higher than the national average rate of 
4.4 per 100,000 people



ANALYZING INCIDENCE, MORTALITY, AND SURVIVAL 

TRENDS FOR BRAIN AND NERVOUS SYSTEM CANCER



WHY GEOGRAPHIC REGIONS (URBAN VS. RURAL) IN 

ACCESS TO HEALTHCARE?

 Urban areas have a high population density (>100 people/square mile) and often offer 
more comprehensive healthcare and specialized services

 Rural areas have a low population density (<100 people/square mile) and often present 
challenges with healthcare access and increased provider shortages

 Rural-urban disparities often represent a widening gap in healthcare, and tie directly 
into the various access to healthcare disparities present in the United States

 Urban vs. Rural disparities are geographic health disparities dictate access to healthcare 
and long-term health outcomes

 Understanding this correlation will help target resources, policies, and healthcare to 
places with higher incidence and mortality of brain and nervous system cancers to meet 
the needs of the community

 



Washington State Office of Financial Management (OFM)

MAP OF URBAN AND RURAL POPULATION IN 
WASHINGTON STATE

https://ofm.wa.gov/data-research/population-demographics/estimates/population-density/land-area-

criteria-rural-area-assistance/



CORRELATION BETWEEN GEOGRAPHIC REGIONS AND 
MORTALITY FOR BRAIN AND NERVOUS SYSTEM CANCER 

Washington State Office of Financial Management (OFM)



SUMMARY OF GEOGRAPHIC REGIONS AND MORTALITY 
FOR BRAIN AND NERVOUS SYSTEM CANCER 

Rural counties (Rural: Frontier 1, Rural: Frontier 2, Rural) in Washington State experienced 
the highest mortality rates for brain and nervous system cancer (4.9 to 7.2 deaths per 
100,000)

These counties include:

 Okanogan, Chelan, Skagit, Island, Mason, Yakima, Walla Walla, Clallam

Urban counties (Not Rural) in Washington State experienced the lowest mortality rates for 
brain and nervous system cancer (3.4 to 4.9 deaths per 100,000)

These counties include:

 King, Pierce, Kitsap, Thurston, Whatcom

The Urban vs. Rural correlation between mortality suggest that access to healthcare plays 
a role in the treatment of for brain and nervous system cancers 



ACCESS TO HEALTHCARE IN WASHINGTON STATE – 

HOSPITALS AND MEDICAL CENTERS
In 2022, there were 92 total 
registered hospitals in Washington*

 Hospital density is highest in 
populous counties like King, 
Pierce, and Spokane

 Hospital density is lowest in rural 
counties, where there is often 
only one or no dedicated hospital

*Data obtained through the Washington 
State Department of Health (WA-DOH) 
Directory of Washington Hospitals



ACCESS TO PARTIAL HEALTHCARE FACILITIES IN 

WASHINGTON STATE BY COUNTY (RURAL)
Partial/Regional Access - Regional hospitals - general oncology or radiation only; no neuro-oncology subspecialty

Chelan County

Confluence Health - oncology/hematology, radiation 
oncology (Mares Campus)

No neurosurgery or neuro-oncology subspecialty on site

Telehealth link to UW Medicine for brain tumor consults

Grant / Adams County

Confluence Health Moses Lake Radiation Oncology 
(opened Oct 2023)
No neurosurgery or neuro-oncology subspecialty on site

Yakima County

Virginia Mason Memorial (Yakima) - oncology, limited 
radiation
Kadlec Regional / Tri-Cities Cancer Center (Richland) -  
radiation
PeaceHealth Southwest (Vancouver) - oncology, no neuro-
oncology unit

Okanogan County

Confluence Health Omak - general medicine only

No neurosurgery or neuro-oncology subspecialty on site

▪ 7 Counties with no neurosurgery or neuro-oncology subspecialty on site
▪ Predominantly rural regions in Washington State have the partial access of 

rural healthcare facilities 

No Oncology facility on site

Benton County

Clark County

Virginia Mason Memorial (Yakima) -  oncology, 
limited radiation
Kadlec Regional / Tri-Cities Cancer Center 
(Richland) - radiation
PeaceHealth Southwest (Vancouver) - oncology, no 
neuro-oncology unit

Virginia Mason Memorial (Yakima) - oncology, limited 
radiation
Kadlec Regional / Tri-Cities Cancer Center (Richland) - 
radiation
PeaceHealth Southwest (Vancouver) - oncology, no 
neuro-oncology unit



ACCESS TO NO HEALTHCARE FACILITIES IN 

WASHINGTON STATE BY COUNTY (RURAL)
No Specialized Brain Cancer Facilities - Clinical Access hospitals Only - no oncologist, no neurosurgeon, no radiation therapy

Eastern WA Rural Counties

Ferry County - no oncology 
Pend Oreille County - no oncology
Lincoln County - no oncology
Garfield County - no oncology 
Columbia County - no oncology

▪ Eastern WA nearest brain center: nearest brain cancer facility greater than 60 
miles at Spokane 

▪ Western WA nearest brain center: nearest brain cancer facility greater than 
30 miles up to 150 miles depending on the location

▪ Rural counties face travel burden for healthcare

Western WA Rural Counties

San Juan County - no oncology on island
Wahkiakum County - no oncology 
Pacific County - no oncology
Skamania County - no oncology
Clallam / Jefferson Counties - Jefferson Healthcare (Port 
Townsend), very limited



ACCESS TO FULL HEALTHCARE FACILITIES IN 

WASHINGTON STATE BY COUNTY (URBAN)

King County 

Fred Hutchinson Cancer Center — NCI Comprehensive 
Cancer Center
UW Medicine Alvord Brain Tumor Center (Montlake) — 
primary WA brain tumor center
All others such as Swedish, Virginia Mason Medical 
Center and Seattle Cancer Care Alliance offer clinical 
trial access or radio surgery or neurosurgery or neuro-
oncology subspecialty on site

Spokane County 

Cancer Care Northwest — oncology, radiation, clinical trials
Providence Regional Cancer Center — full oncology, 
radiation therapy
Deaconess Medical Center — neurology, limited neuro-
oncology
MultiCare Deaconess — neurosurgery consults available

▪ Only 5 Counties have full access to extensive healthcare facilities related to 
brain cancer diagnosis and treatment 

▪ 11+ rural counties in Washington State rely on these health facilities to 
provide care. Geographic concentration of neuro-oncology and radiation 
services in urban hubs leaves rural counties severely underserved

Pierce / Snohomish / Whatcom Counties

MultiCare Tacoma General — neurosurgery, 
radiation oncology
St. Joseph Medical Center (Tacoma) — brain 
tumor program
PeaceHealth St. Joseph (Bellingham) — cancer 
center, radiation

Extensive Access - NCI centers, neurosurgery, neuro-oncology & radiation therapy



FEDERALLY DESIGNATED HEALTH PROFESSIONAL 

SHORTAGE AREAS FOR PRIMARY HEALTH CARE
 Yellow areas represent Primary Health 

Care Geographic Shortage Areas (Total 
Population), meaning that the entire 
population has limited access 

 Blue areas represent Primary Health 
Care Low-Income Population Shortage, 
meaning that the low-income residents 
have limited access

 White areas represent no designated 
Health Professional Shortage Areas 
(HPSA) in Washington State



ANALYSIS OF FEDERALLY DESIGNATED HEALTH 

PROFESSIONAL SHORTAGE AREAS FOR PRIMARY CARE
▪ Most counties in Washington State face health professional shortages for primary care, 

except for parts of Snohomish, King, Pierce, Clark and San Juan counties

▪ Most counties that are under designated health professional shortage areas experience 
higher death rates in Washington State for brain and nervous system cancer



URBAN VS. RURAL DISTRIBUTION OF WASHINGTON 

PHYSICIANS



MEDICALLY UNDERSERVED AREAS AND MEDICALLY 

UNDERSERVED POPULATION
 Yellow areas represent the Medically 

Underserved Area (MUA), or 
geographic regions that don’t have 
enough healthcare resources

 Blue areas represent the Medically 
Underserved Area (MUP), or people 
that face barriers to healthcare

 White areas represent no MUA/MUP, 
meaning people in these regions 
generally have reasonable access to 
healthcare



ANALYSIS OF MEDICALLY UNDERSERVED AREAS AND 

MEDICALLY UNDERSERVED POPULATION
 Lots of counties have medically underserved areas and medically underserved populations 

in Washington State

 Counties that face MUAs and MUPs generally have higher death rates in Washington State 
from brain and nervous system cancer



NEURO-ONCOLOGY CENTERS IN WASHINGTON STATE
The main neuro-oncology centers in Washington State include:

 Alvord Brain Tumor Center (UW Medicine): Located at UW Medical Center-Montlake 
(Seattle), specializing in primary and metastatic brain/spine tumors.

 Ben and Catherine Ivy Center (Swedish Cherry Hill): A major Seattle-based center for 
advanced brain tumor treatment, with additional locations in Edmonds and Issaquah.

 Fred Hutchinson Cancer Center: Offers comprehensive care for brain and spinal cord tumors, 
including specialized care at their Proton Therapy facility and various locations.

 Seattle Children's Hospital: Specialized, comprehensive neuro-oncology for children and 
young adults in partnership with Fred Hutch and UW Medicine.

 UW Medicine Neurosciences Institute: Includes Harborview Medical Center and UW 
Medical Center for neurology, neurosurgery, and neuro-oncology care.



NEURO-ONCOLOGY CENTERS IN WASHINGTON STATE
 Neuro-oncology centers are mostly concentrated in only urban areas such as Seattle and 

Bellevue in Washington State

 There are little to no neurology centers dedicated to treating brain and nervous system 
cancer in rural areas

 Increased healthcare services for people diagnosed with brain and nervous system cancer 
in rural regions can help reduce the disparities in access to healthcare present in 
Washington State



CURRENT INITIATIVES IN WASHINGTON STATE

 Washington State Department of Health (DOH)

 Washington State Cancer Registry (WSCR)

 Health Equity Study

 Washington Health Equity’s Zone Initiative (HEZ)

 Fred Hutchinson Cancer Center

 The Health Outcomes Program (HOP)

 Public Health Research Programs – Cancer Prevention Research

 Washington State University (WSU)

 The Institute For Research And Education To Advance Community 
Health (IREACH) for Health Equity Study

 Washington Health Equity Governor’s Interagency Council on Health 
Disparities



WHAT CAN YOU DO TO HELP?

Raise Awareness Support Research Policy Advocacy Volunteer 

▪ Share information and 
statistics on brain and 
nervous system cancers 
on social media or at 
school

▪ Participate in campaigns 
such as Brain Tumor 
Awareness Month in May

▪ Donate to organizations 
funding research for 
treatment and prevention

▪ Participate in fundraising 
events that help support 
cancer research

▪ Reach out to local or 
state officials that can 
help support policies and 
events that improve 
access to healthcare in 
underserved areas of 
Washington State

▪ Volunteer at clinics, 
hospitals, or organizations 
to provide care for patients 
with brain and other 
nervous system cancers

▪ Educate your community 
on the impact of 
neurological cancers and 
what they can do to 
support community efforts



ADMINISTRATIVE AND POLICY RECOMMENDATIONS
▪ Invest in Rural Healthcare Infrastructure
Fund telehealth neuro-oncology consultations and mobile cancer 
screening programs for rural communities to reduce access to 
healthcare disparities.

▪ Fund Community Navigation Programs
Support patient navigators in underserved communities to guide 
patients through diagnosis, treatment, and clinical trial enrollment.

▪ Fund Brain Cancer Early Screening Programs
Currently no screenings are performed for brain cancer detection 
until symptoms ae seen. Performing early screenings would be 
beneficial for early detection and treatment

▪ Diversify Clinical Trial Enrollment
Establish WA-specific brain tumor clinical trial outreach programs 
targeting rural communities, removing financial, and logistical 
participation barriers.



CONCLUSION
Brain and nervous system cancers are characterized by malignant tumors of the brain 
or spinal cord, especially for rapidly growing cancers such as glioblastoma

When evaluating incidence and mortality of brain and nervous system cancers, it was 
found that mortality was higher in mostly rural regions in Washington State

Hospitals and healthcare facilities were mostly concentrated in urban over rural areas 
when analyzing access to healthcare disparities

Many Washington State counties, particularly rural ones, face federally designated 
health professional shortages and are categorized as medically underserved areas for 
primary health care 

Neuro-oncology centers for brain and nervous system cancer treatment are mostly 
located in urban areas like Seattle, making access to healthcare difficult in rural areas

Expanding access to healthcare in rural counties can bridge the gap between health 
equity disparities present in Washington State and gaining adequate treatment for 
brain and nervous system cancers



REFLECTION
▪ In 2025, I volunteered at Catherine Mahaffey East Whatcom Wellness Fair by greeting patients and helping 

clinical staff, witnessing the importance of providing healthcare to families firsthand. Hearing that the nearest 
hospital was over 20 miles away, and many households didn’t have transportation, inspired me to investigate 
the access to healthcare disparities present in Washington State. This year, I am proud to be volunteering again 
at the 2026 Whatcom County Health Fair to provide healthcare support and preventive care for underserved 
communities.

▪ Additionally, my summer shadowing at a Bellevue spine clinic revealed that families from across Washington 
State travel to Seattle and Bellevue for specialized sports medicine and nervous system evaluations. This 
experience also inspired me to investigate the disparities in healthcare access that exist across the state.

▪ These experiences, combined with my passion for neuroscience, which is reflected through my research work 
on treating Parkinson’s Disease, where 1st place at the Washington State Science and Engineering Fair (WSSEF), 
sparked my commitment to researching brain and nervous system cancers.

▪ As an aspiring doctor, I hope to provide care to patients and communities where it can make the greatest 
difference and where it’s needed the most.

▪ One of the challenges I overcame throughout this project was identifying the correlation between brain and 
nervous cancer mortality and geographic regions in Washington State.

▪ Finally, I would like to thank the Washington Tracking Network (WTN) and the Washington State Department of 
Health (WA-DOH) for giving me the opportunity to share this project.



REFERENCES
 Washington State Department of Health. (n.d.). https://doh.wa.gov/ 

 Network--4300, E.-W.-W. T. (n.d.). WTN Youth science contest. Washington State Department of Health. https://doh.wa.gov/data-and-statistical-
reports/washington-tracking-network-wtn/youth-science-contest 

 Brain tumor: Symptoms, signs & causes. Cleveland Clinic. (2025, December 2). https://my.clevelandclinic.org/health/diseases/6149-brain-cancer-
brain-tumor 

 Brain tumor facts. National Brain Tumor Society. (2026, March 6). https://braintumor.org/brain-tumors/about-brain-tumors/brain-tumor-facts/ 

 Mayo Foundation for Medical Education and Research. (2025, October 15). Brain Tumor. Mayo Clinic. https://www.mayoclinic.org/diseases-
conditions/brain-tumor/symptoms-causes/syc-20350084 

 Key statistics for brain tumors in children. American Cancer Society. (2026, February 9). https://www.cancer.org/cancer/types/brain-spinal-cord-
tumors-children/key-statistics.html 

 Cancer facts & figures 2025. (n.d.). https://www.cancer.org/content/dam/cancer-org/research/cancer-facts-and-statistics/annual-cancer-facts-
and-figures/2025/2025-cancer-facts-and-figures-acs.pdf 

 Brain tumor types, glioblastoma, meningioma & more. , Glioblastoma, Meningioma & More. (2020, January 21). 
https://miamineurosciencecenter.com/en/conditions/brain-tumors/types/ 

 Advances in brain and spinal cord tumor research. NCI. (n.d.). https://www.cancer.gov/types/brain/research 

 Brain tumors. Princeton Brain, Spine & Orthopedics. (2024, July 10). https://www.princetonbrainandspine.com/conditions/brain/brain-tumors/ 

 Signs & symptoms. National Brain Tumor Society. (2025, November 13). https://braintumor.org/brain-tumors/diagnosis-treatment/signs-
symptoms/ 

 Directory of washington hospitals name. (n.d.-b). 
https://doh.wa.gov/sites/default/files/legacy/Documents/2300/HospPatientData/HospDirPrint.pdf 



REFERENCES (CONTINUED)
 Washington Tracking Network (WTN). (n.d.). https://fortress.wa.gov/doh/wtn/WTNPortal/ 

 State Cancer Profiles. State Cancer Profiles > Incidence Rates Table. (n.d.). https://www.statecancerprofiles.cancer.gov/incidencerates/ 

 Population density and land area criteria used for rural area assistance and other programs. Office of Financial Management. (2025, September 18). 
https://ofm.wa.gov/data-research/population-demographics/estimates/population-density/land-area-criteria-rural-area-assistance/ 

 Adams a s o t i n benton chelan clallam clark Columbia Cowlitz Douglas Ferry. (n.d.-a). https://www.wsha.org/webfoo/wp-
content/uploads/WSHA_MemberHospitalsMap_Feb2025.pdf 

 Rural Health for Washington Overview - Rural Health Information Hub. Rural health for Washington Overview - Rural Health Information Hub. (n.d.). 
https://www.ruralhealthinfo.org/states/washington 

 Federally Designated Health Professional Shortage Areas for Primary Health Care, April 25, 2025. Washington State Department of Health. (n.d.). 
https://fortress.wa.gov/doh/base/gis/primary.pdf 

 Washington state’s physician workforce in 2021. (n.d.-e). https://familymedicine.uw.edu/chws/wp-
content/uploads/sites/5/2022/08/Washington_Physicians_FR_2022-JULY.pdf 

 WA. (n.d.-e). https://fortress.wa.gov/doh/base/gis/mua_p.pdf 

 Cancer of the brain and other nervous system - cancer stat facts. SEER. (n.d.). https://seer.cancer.gov/statfacts/html/brain.html 

 Seer*Explorer. SEER*Explorer Application. (n.d.). https://seer.cancer.gov/statistics-
network/explorer/application.html?site=1&data_type=1&graph_type=15&compareBy=site&series=9&rucc=3&sex=1&race=1&hdn_age_range=1&advopt_
precision=1&advopt_show_ci=on&advopt_show_count=on#resultsRegion0 

 Maganti, R. K., Rajaravichandran, A., Patel, V. K., Suraparaju, S., & Zahid, Z. (2024, May 19). A retrospective study to evaluate discrepancies in urban versus 
rural mortality due to brain cancer in the United States. Cureus. https://pmc.ncbi.nlm.nih.gov/articles/PMC11187437/ 

 Q&A: Specialist says neuro-oncology needs more awareness, funding, research. (2021, August 24). Healio.com. 
https://www.healio.com/news/neurology/20210824/qa-specialist-says-neurooncology-needs-more-awareness-funding-research

 Braintumor. (n.d.-a). https://braintumor.org/wp-content/uploads/2022/06/WA-NBTS_State.Factsheet.2022-final.pdf 


	Slide 1: Access to Healthcare Disparities in Incidence and Mortality of Brain and Nervous System Cancers: Are certain geographic REGIONS More Affected in Washington State?
	Slide 2: Presentation overview
	Slide 3: What are Brain and Nervous System Cancers?
	Slide 4: Types of Brain and Nervous System Tumors
	Slide 5: U.S. Brain and Nervous System Cancer statistics
	Slide 6: Different Types of Cancerous Brain Tumors
	Slide 7: Diagnosis of Brain Tumors
	Slide 8: Brain and Nervous System Cancer Symptoms
	Slide 9: Brain and Nervous System Cancer Treatment
	Slide 10: Significance of Brain and Nervous System Cancer
	Slide 11: Project Focus and Interpretation
	Slide 12: Methodology
	Slide 13: United States: Data Collection AND ANALYSIS 
	Slide 14: How Common is BRAIN Cancer?
	Slide 15: Brain and Nervous System Cancer Incidence in the United States
	Slide 16: Brain and Nervous System Cancer Mortality in the United States
	Slide 17: Prevalence of Brain and Nervous System Cancer in Age Groups
	Slide 18: The rural-urban brain cancer mortality gap
	Slide 19: The Availability and access to Clinical oncology
	Slide 20: Summary of Brain and Nervous System Cancer INCIDENCE, mortality and geographic disparities in the United States
	Slide 21: WASHINGTON STATE: Data Collection AND ANALYSIS 
	Slide 22: Analysis of Incidence Report in Washington State
	Slide 23: Brain and Nervous System Cancer Incidence in Washington State (Single Year)
	Slide 24: Brain and Nervous System Cancer Incidence in Washington State by County (5-year intervals)
	Slide 25: Brain and Nervous System Cancer Incidence in Washington State by County (3-year intervals)
	Slide 26: summary of Washington State Incidence for Brain and Nervous System Cancer By county
	Slide 27: Brain and Nervous System Cancer Mortality in Washington State by County (5-year average)
	Slide 28: Brain and Nervous System Cancer Mortality in Washington State by County (Cl*Rank and Rate)
	Slide 29: summary of Washington State MORTALITY for Brain and Nervous System Cancer BY county
	Slide 30: Analyzing Incidence, Mortality, and Survival Trends for Brain and Nervous System Cancer
	Slide 31: Why geographic regions (Urban vs. Rural) in Access to Healthcare?
	Slide 32
	Slide 33
	Slide 34
	Slide 35: Access to Healthcare in Washington State – Hospitals and Medical Centers
	Slide 36: Access to Partial Healthcare FACILITIES in Washington State BY COUNTY (RURAL)
	Slide 37: Access to NO Healthcare FACILITIES in Washington State BY COUNTY (RURAL)
	Slide 38: Access to full Healthcare FACILITIES in Washington State BY COUNTY (URBAN)
	Slide 39: Federally Designated Health Professional Shortage Areas for Primary Health Care
	Slide 40: Analysis of Federally Designated Health Professional Shortage Areas for Primary Care
	Slide 41: Urban vs. Rural Distribution of Washington Physicians
	Slide 42: Medically Underserved Areas and Medically Underserved Population
	Slide 43: Analysis of Medically Underserved Areas and Medically Underserved Population
	Slide 44: Neuro-Oncology Centers in Washington State
	Slide 45: Neuro-Oncology Centers in Washington State
	Slide 46: Current INITIATIVES in WASHINGTON STATE
	Slide 47: What Can YOU Do To Help?
	Slide 48: Administrative and policy Recommendations
	Slide 49: Conclusion
	Slide 50: Reflection
	Slide 51: References
	Slide 52: References (Continued)

