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Abstract

Cancer is a complex disease that affects people of different ages, ethnicities, sexes, and
races differently. To address the disparities in cancer outcomes among different
populations, there is a need for a better understanding of the factors that contribute to
these disparities. This study analyzed data from the CDC's National Program of Cancer
Registries (NPCR) from 1999 to 2014 to examine how cancer affects different races and
sexes. Our dataset included 961,776 cancer cases across 14 columns.

Our findings suggest that there are significant differences in cancer incidence and
mortality rates among different racial and ethnic groups. For instance, African
Americans have higher cancer incidence and mortality rates than any other racial or
ethnic group in the US. Additionally, we found that there are differences in cancer
incidence and mortality rates among different sexes. For example, men have higher
incidence rates of cancer than women, but women have a slightly higher mortality rate
from cancer. Our study underscores the need for targeted interventions to reduce the
burden of cancer in high-risk populations. By identifying the factors that contribute to
disparities in cancer outcomes, we can develop effective strategies to reduce cancer
morbidity and mortality in all populations.
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The aim of the cancer analysis study was to examine comparatively the cancer trends in
the United States between 1999 and 2014. To do this, we gathered cancer registry data
from two primary sources, the Center for Disease Control and Protection (CDC) and the
National Cancer Institute (NCI), as well as cancer mortality data from the CDC's National
Center for Health Statistics. These sources provided comprehensive information on new
cancer cases and cancer deaths for the entire U.S. population.

Since we are interested in national trends rather than regional ones, we filtered out any
data that was specific to regions. This subset of data allowed the research to focus
analysis on cancer trends at a national level, and to identify any patterns or changes in
cancer rates across the United States during the study period. Gathering data from
reliable sources is a crucial component of any research study and is especially important
in cancer research. The CDC and NCI are highly respected organizations in the field of
cancer research, and their cancer registry data is widely used in studies investigating
cancer trends and outcomes. Similarly, the CDC's National Center for Health Statistics is
a reputable source of mortality data in the United States. By using data from these
sources, we can draw on high-quality, reliable information to inform the analysis of
cancer trends in the United States.

Introduction

Cancer is a major public health issue in the United States, with billions of dollars being
spent on prevention, prophylactic, and therapeutic measures to control the disease.
Despite these efforts, cancer continues to affect people of different ages, ethnicities,
sexes, and races, but not equally. Genetic, hormonal, and environmental factors can
lead to differences in cancer risk among ethnic groups. Understanding these differences
is crucial for developing targeted interventions to reduce cancer incidence and
mortality. In this paper, we aim to project how cancer affects different races and sexes
using data from the Centre for Disease Control and Prevention (CDC) from 1999 to 2014.

According to [1], the most diagnosed cancers in the United States include breast, lung,
prostate, colorectal, and melanoma. These cancers account for a substantial portion of
cancer cases in the country. There are variations and disparities in cancer mortality rates
across different demographic groups and geographical regions in the United States.
Factors such as socioeconomic status, access to healthcare, and disparities in cancer
screening and treatment contribute to these variations [2].

The incidence rates of certain cancers have been changing over time. For example, lung
cancer incidence has been decreasing in recent years due to a decline in smoking rates,
while the incidence of some cancers, such as liver and thyroid cancer, has been
increasing [3]. However, Black Americans have a higher incidence of cancer than White
Americans for most cancer types, including breast, lung, and colorectal cancer. Hispanic
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Americans also have a higher incidence of cancer than White Americans for some cancer types,
such as cervical cancer [4, 17].

Overall cancer mortality rates in the United States have been declining over the past few
decades. This decline can be attributed to advancements in cancer treatment, increased
screening efforts, and reductions in tobacco use [5]. Black Americans have a higher
mortality rate from cancer than White Americans for most cancer types. Hispanic Americans
also have a higher mortality rate from cancer than White Americans for some cancer types, such
as cervical cancer [6, 16].

Racial and Ethnic Disparities in Cancer Mortality have also been well-researched. For
instance, African Americans have higher lung cancer mortality rates compared to other
racial and ethnic groups, partly due to a higher prevalence of smoking and disparities in
access to healthcare and early detection [7]. African American men have higher prostate
cancer incidence and mortality rates compared to white men. These disparities may be
influenced by genetic factors, socioeconomic factors, and differences in healthcare
access [8].

Racial and ethnic disparities in cancer incidence and mortality in the United States
highlight the need for targeted interventions to reduce these inequities. Efforts should
focus on improving access to healthcare services, promoting cancer screening and early
detection, and addressing socioeconomic and cultural factors that contribute to
disparities. By implementing comprehensive strategies, we can work towards achieving
health equity in cancer care for all populations.

Literature Review

Cancer is a major public health concern in the United States, with significant
implications for morbidity and mortality. Understanding the incidence and mortality
rates, as well as the trends associated with different cancer types, is crucial for effective
cancer control strategies and healthcare resource allocation. This literature review aims
to consolidate existing knowledge on cancer incidence, mortality, and trends in the
United States, shedding light on the current state of the cancer burden.

Cancer Incidence:

Several population-based cancer registries provide valuable data on cancer incidence
rates. The Surveillance, Epidemiology, and End Results (SEER) program conducted by the
National Cancer Institute (NCI) is one of the primary sources of cancer incidence data in
the United States. Analysis of SEER data reveals variations in cancer incidence rates
across different regions and demographic groups. Studies have shown increased
incidence rates for certain cancers, such as breast, lung, prostate, and colorectal cancer.
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Environmental factors, lifestyle choices, and genetic predisposition contribute to these
variations [9].

Cancer Mortality:

Examining cancer mortality rates provides insights into the impact of cancer on the
population's health. The National Vital Statistics System and the Centers for Disease
Control and Prevention (CDC) serve as essential sources for mortality data. Over the
years, advancements in early detection and treatment have contributed to a decline in
overall cancer mortality rates. However, disparities persist among different cancer types
and demographic groups. Lung cancer remains the leading cause of cancer-related
deaths, followed by colorectal, breast, and prostate cancers. Disparities in mortality
rates can be attributed to factors such as late-stage diagnosis, limited access to quality
healthcare, and variations in treatment effectiveness [10].

Cancer Trends:

Analyzing cancer trends is crucial for identifying shifts in the cancer burden and
evaluating the impact of prevention and control measures. The examination of long-
term trends has revealed significant changes in the incidence and mortality rates of
specific cancers. For instance, declines in lung cancer incidence and mortality rates are
observed due to anti-smoking campaigns and improved treatment options. Conversely,
certain cancers, such as liver and melanoma, have shown increasing incidence rates,
emphasizing the need for targeted prevention and early detection strategies [11].

This literature review provides an overview of cancer incidence, mortality, and trends in
the United States. The synthesis of available data highlights the significance of ongoing
efforts in cancer prevention, early detection, and treatment. Understanding the evolving
landscape of cancer burden is crucial for implementing effective interventions, reducing
disparities, and improving outcomes for individuals affected by cancer.

Method

Data Aggregation and Cleaning:

In this study, Python programming language was employed for data aggregation, data
cleaning, and subsequent analysis. The data used in this research was obtained from a
comprehensive database consisting of cancer patient records. The Python libraries,
Numpy and Scipy, were utilized for efficient data manipulation and statistical
calculations. The data aggregation process involved extracting relevant information such
as patient demographics, cancer type, and clinical outcomes.

Data Analysis:
After the data aggregation and cleaning steps, the dataset was subjected to exploratory
data analysis to gain insights into the variables and identify any patterns or trends.
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Descriptive statistics, such as mean, median, standard deviation, and frequency
distributions, were computed using Numpy and Scipy. These statistical analyses
provided a comprehensive overview of the dataset, allowing for a better understanding
of the characteristics of the cancer cases under investigation.

Logistic Regression Model:

To predict the possibility of a specific cancer type leading to mortality over an extended
period, a logistic regression model was employed. This predictive model, implemented
using Scipy, aimed to determine whether a given cancer type would cause death or not.
The logistic regression algorithm is well-suited for binary classification tasks, such as
predicting mortality outcomes. The input variables for the model included cancer type,
patient age, gender, and other relevant clinical parameters available in the dataset.

Model Training and Evaluation:

The logistic regression model was trained using a subset of the dataset, with
appropriate features and corresponding mortality outcomes. The dataset was randomly
split into training and testing sets, ensuring that the model was trained on a sufficiently
diverse range of cases. The training set was used to fit the logistic regression model,
optimizing the model parameters to minimize the prediction errors. The performance of
the trained model was then evaluated using the testing set, employing relevant
evaluation metrics such as accuracy, precision, recall, and area under the receiver
operating characteristic curve (AUC-ROC).

Statistical Significance

To assess the statistical significance of the logistic regression model and the predictive
power of the included variables, appropriate statistical tests, such as chi-square tests or
t-tests, were conducted using Scipy. These tests determined the significance of the
relationships between the input variables and the mortality outcomes, thus providing
insights into the predictive capabilities of the logistic regression model.

In summary, this study utilized Python programming language, along with Numpy and
Scipy libraries, for data aggregation, data cleaning, and subsequent analysis. A logistic
regression model was implemented using Scipy to predict the possibility of a cancer
type leading to mortality over a long period. The model was trained, evaluated, and
statistically analyzed to assess its predictive capabilities and the significance of the
included variables.

Several questions related to cancer incidence, trends, and mortality are intended to be
answered through this analysis. Some of the most germane questions are:

(1) What are the most prevalent cancer types in the United States of America?

In the United States of America, determining the most prevalent cancer types is of great
importance for public health planning and resource allocation. Understanding the
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specific types of cancer that affect the population at a higher frequency can aid in
targeting prevention strategies, improving early detection efforts, and developing
effective treatment protocols. By identifying the most prevalent cancer types,
healthcare systems can allocate resources, research funding, and public awareness
campaigns more efficiently.

(2) What are the deadliest cancer types across races and gender?

Understanding the cancer mortality rate in the United States is crucial for assessing the
impact of cancer on the population's health and guiding public health interventions. The
cancer mortality rate represents the number of deaths attributed to cancer per unit of
the population over a specific period. By quantifying the burden of cancer-related
deaths, healthcare systems can allocate resources, implement preventive measures, and
improve treatment strategies to reduce mortality and improve overall survival rates.

To determine the cancer mortality rate in the United States, comprehensive data from
national vital statistics systems, cancer registries, and population-based studies are
utilized. These sources provide information on the number of cancer-related deaths, as
well as demographic characteristics such as age, gender, and race/ethnicity. The data
are often analyzed in conjunction with population estimates to calculate mortality rates
per 100,000 individuals.

(3) What is the cancer distribution by race in the United States of America?

Understanding the distribution of cancer by race in the United States of America is
essential for identifying disparities, addressing healthcare inequities, and tailoring
interventions to specific populations. Cancer incidence and mortality rates can vary
among different racial and ethnic groups, highlighting the importance of analyzing the
burden of cancer on a racial basis.

To assess the distribution of cancer by race in the United States, data from various
sources, including cancer registries, national surveys, and research studies, are analyzed.
These sources provide information on cancer diagnoses and deaths, as well as
demographic characteristics such as race and ethnicity. The data are often stratified by
race to determine the specific cancer burden within each racial group.

(4) What is the cancer incidence and mortality trend in the United States?

Understanding the cancer incidence and mortality trends in the United States is
essential for assessing the overall burden of cancer, tracking progress in cancer
prevention and treatment, and identifying areas for targeted interventions. Examining
these trends over time provides valuable insights into the changing patterns of cancer
occurrence and the effectiveness of public health efforts.

Cancer incidence refers to the number of new cases of cancer diagnosed within a given
population over a specific period. Monitoring cancer incidence trends helps identify
shifts in the prevalence of different cancer types and can indicate changes in risk factors,
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screening practices, and environmental exposures. What's the possibility of a cancer type
resulting in death?

The possibility of a cancer type leading to death depends on various factors, including
the specific cancer type, stage of cancer, treatment options, and individual patient
characteristics. Cancer encompasses a diverse group of diseases, each with its own
prognosis and potential for mortality.

Some cancer types have higher mortality rates due to their aggressive nature, limited
treatment options, or late-stage diagnosis. For example, cancers such as pancreatic,
liver, and lung cancer often have lower survival rates and a higher likelihood of leading
to death. These cancers tend to be more challenging to detect early and may exhibit
rapid progression.

On the other hand, certain cancer types, especially those detected at an early stage, can
have better prognoses and higher chances of long-term survival. Cancers like breast,
prostate, and skin cancer, when detected early and treated appropriately, often have
higher survival rates and a lower likelihood of leading to death.

Advancements in cancer research and treatment options have contributed to improved
outcomes and increased survival rates for many cancer types. Personalized medicine
approaches, targeted therapies, immunotherapy, and advances in surgical techniques
have helped extend life expectancy and improve the quality of life for patients with
cancer.

It is important to note that survival rates and the possibility of death can also vary
within cancer types based on individual patient characteristics, such as age, overall
health, genetic factors, and response to treatment. Therefore, it is essential for
individuals diagnosed with cancer to work closely with their healthcare team to
understand their specific prognosis, treatment options, and potential outcomes.
While statistical data and survival rates provide general insights, they should be
interpreted with caution and personalized medical advice sought for a comprehensive
understanding of the possibility of a specific cancer type leading to death in an
individual case.

Result

Our analysis showed that Lung and Bronchus, Female Breast and Prostate Cancer types are the
most common in the United States, while Testis, Mesothelioma, and Kaposi Sarcoma are the
least prevalent among the 26 types of cancer analyzed. However, recent studies, suggest that
with new cases rising in the United States in 2023, breast cancer, and prostate cancer are
leading lung cancer due to higher incidences of these two cancer types. Also, several research
into the lifesaving potentials of lung cancer screening, which can detect the disease at an earlier
stage when it's more curable, and advanced lung cancer research might have contributed to a
decline in lung cancer incidence rate [13]. It is recorded that the rate of new lung cancer cases
has decreased by 11% nationally [19].
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Cancer Mortality from 2009 to 2014

Our analysis shows Lungand Bronchus cancer killed the most within the years examined. This is
followed by Colon and Rectum and Female Breast Cancers. This analysis supports the report
published by the Centre for Disease Prevention and Control (CDC), which shows that in the year
2020, lung cancer is still the cancer type that has the highest mortality rates, followed by colon
and rectum, pancreas, and female breast cancer. [18] ]

167 Cancer Mortality Rate

Mortality Counts.

Cancer Mortality Rate Between 2009 to 2014
GSJ© 2023

www.globalscientificjournal.com



GSJ: Volume 11, Issue 9, September 2023
ISSN 2320-9186 1952

Cancer Distribution Across Sex

Our analysis suggests that irrespective of Race, Female breast cancer is the leading cause of
female cancer incidence. This is followed by Lung and Bronchus Cancer. This suggests that
irrespective of race, color, or ethnicity, Breast Cancer is of serious public health concern among
females.
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Cancer Distribution Across Female Gender by Race.

Among males of any race and ethnicity, Prostate, Lung and Bronchus cancer are the types that
have the highest mortality rates.
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Cancer Trend

Our study revealed that from 2010 to 2014, the cumulative cancer incidence trend in the United
States decreased slightly. This agrees with the current National Cancer Institute report
suggesting a stable cancer incidence rate.

Cancer Incidence Per Year In USA
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Cancer cumulative Incidence Trend in the United States between 2009 to 2014.
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Weighted regression lines are calculated using the Joinpoint Trend Analysis Software, Version 4.9
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National Cancer Institute “Cancer Incidence Rates for Both Sexes”
Our analysis also suggested that while new cancer cases are reduced in males, they might be
increasing in females. Our cancer incidence trend suggests a sharp decline in cancer incidence
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but an increase in the female incidence of new cases. The cause of this will be further
investigated in future studies.

Incidence trend in Male
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Our analysis shows that 88% of the cancer types that were considered could potentially lead to
death if not properly treated.
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Discussion

The prevalence of cancer types can vary over time and across different demographic
groups. Factors such as age, gender, race/ethnicity, and geographic location can
influence the distribution of cancer types within a population. Therefore,
comprehensive and up-to-date data sources are crucial for accurate assessments.
Surveillance systems, cancer registries, and large-scale studies play a significant role in
providing valuable information on cancer prevalence trends.

To determine the most prevalent cancer types in the United States, data from various
sources are analyzed, including national cancer registries, population-based surveys, and
research studies. These sources provide detailed information on the incidence and
prevalence of different cancer types across diverse populations. Statistical methods,
such as prevalence rates and standardized rates, are employed to account for variations
in population size and demographics.

Cancer mortality rates can vary by cancer type, age group, gender, and geographic
region. For instance, certain types of cancer, such as lung and colorectal cancer, have
higher mortality rates due to their aggressive nature and challenges in early detection.
Additionally, disparities in cancer mortality rates may exist among different racial and
ethnic groups, with certain populations experiencing higher mortality rates compared to
others.

Monitoring the cancer mortality rate over time allows for identifying trends and
evaluating the effectiveness of cancer control measures. These measures may include
advancements in screening programs, improvements in treatment options, and
increased public awareness of risk factors and early detection methods.
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The distribution of cancer by race in the United States can reveal variations in the
prevalence of specific cancer types among different racial and ethnic populations. For
instance, certain cancers, such as prostate cancer, are more prevalent among African
American men, while breast cancer has higher incidence rates among white women.
Additionally, disparities may exist in cancer outcomes, with some racial and ethnic
groups experiencing higher mortality rates compared to others.

Analyzing the distribution of cancer by race can also shed light on the influence of
socioeconomic factors, access to healthcare, and cultural differences on cancer
incidence and outcomes. It provides insights into disparities in risk factors, screening
rates, treatment options, and overall quality of care.

Efforts to address racial disparities in cancer distribution and outcomes often involve
targeted interventions. These may include increasing awareness and access to cancer
screenings, promoting culturally sensitive healthcare services, improving health
education, and addressing socioeconomic barriers that contribute to disparities.

Some cancer types may show increasing incidence rates due to factors such as
population aging, changes in lifestyle behaviors, or improved diagnostic techniques.
Conversely, declining incidence rates may be observed for certain cancers due to
successful prevention strategies or changes in risk factor prevalence.

Cancer mortality, on the other hand, represents the number of deaths caused by cancer
within a population. Examining trends in cancer mortality rates provides insights into
improvements in early detection, treatment advancements, and changes in risk factor
management. Decreasing mortality rates indicate progress in cancer care, including
better survival outcomes and improved access to screening and treatment services.
Conversely, stable or increasing mortality rates may highlight challenges in addressing
specific cancers or disparities in healthcare access.

Understanding the incidence and mortality trends for specific cancer types is crucial, as
different cancers may exhibit unique patterns. For example, lung cancer incidence and
mortality rates have generally been declining in recent years due to reduced smoking
rates and improved treatment options. However, certain cancers like liver cancer and
melanoma have shown increasing incidence rates, underscoring the need for targeted
prevention and early detection efforts.

Monitoring cancer incidence and mortality trends allows policymakers, researchers, and
healthcare professionals to assess the effectiveness of cancer control strategies, allocate
resources appropriately, and tailor interventions to address the evolving cancer
landscape. It helps inform public health policies, screening guidelines, and treatment
approaches to further reduce the burden of cancer and improve outcomes for
individuals and communities across the United States.
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