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Abstract
Cancer is a major public health problem in the United States and around the world. The
condition is reported to be among the leading causes of death and has a significant
impact on quality of life. The purpose of this study was to explore the association of
smoking, education, and income level with cancer in the Mexican migrant population at
U.S./Mexico border while controlling for age and gender. This quantitative,
retrospective, cross-sectional study with a sample size of 988 used secondary data from
the Mexican Migrant Project to explore the potential association between smoking,
education and income level with cancer in the population of interest. The health belief
model was selected as the theoretical framework for the study. Binomial logistic
regression was used to analyze the data. Multiple imputation techniques were used for
the replacement of missing data with imputed values. Five models were created with
variables subsequently recoded. From these models a pooled category was created from
which the findings of the study are reported. It was found that smoking, age, education,
and sex were not statistically significant and therefore have no association with cancer in
the Mexican migrant population at the U.S./Mexico border. However, regarding income
level, people earning 1-25,000 pesos annually were 34.12 times more likely to
experience cancer compared to people earning greater than 50,000 pesos annually (p =
0.001; 95% CI1[5.34, 217.73]). This finding suggests that low income has a strong
association with cancer in the Mexican migrant population at the U.S./Mexico border.
Targeted education to Mexican migrants earning low wages could help with decreasing

risk for cancer and improving socioeconomic conditions.



The Association of Smoking, Education, and Income Level with Cancer in Mexican
Migrants at the U.S./Mexico Border
by

Carlo Opont

BA, Rutgers University, 1989
MD, Autonomous Metropolitan University, 1998 MPH,
New York University (NYU), 2001

BS, City University of New York (CUNY), 2007

Doctoral Study Submitted in Partial Fulfillment of
the Requirements for the Degree of

Doctor of Public Health

Walden University

August 2025



Dedication

I dedicate my study to my Mom and Dad, Justine Opont and Roldor Leon. My
Dad had a primary school education; he was perhaps the most educated man in the
country town where I was born on the island nation of Haiti. That perhaps explains why
he was the sherif and considered as the first citizen of the community. Very early in life,
as I started developing enough sense to appreciate my surroundings, I watched my Dad
read and write and that motivated me to build an inquiry about those skills.

My mother, who was my rock, the source of my inspiration, did not know how to
read and write. She normally would make a cross when her signature was required for a
legal document. She gave birth to ten kids, six of us survived in a country where
malnutrition, childhood diseases and evil spirits may have been the reasons why the
other four kids did not have a real chance to experience life. My Mom always told us
that she probably would not have any fortune to leave for us as an inheritance, but she
would make sure that we are all highly educated. And she delivered.

I will always love and cherish you, Mom.



Acknowledgements

First and foremost, I thank God for giving me a nourished soul, a fortified body
and an enriched spirit. I have come this far because of the Lord that I serve; he has been
so very good to me.

Next, I acknowledge that the completion of this investigation would not have
been possible without the support of my immediate family members. I am grateful to my
wife, Oznite, my kids, Carl, Justin, and Benjamin. My baby Ben has been really
instrumental in my getting this doctoral degree. Thank you, Ben!

I also extend my deepest gratitude to my Chair and Mentor, Dr. Claire Robb, and
my Committee Member and Professor Dr. Christine Dorley for their unwavering support
and insightful critiques throughout my research journey.

Finally, I am grateful for the immeasurable contribution of my friend and Walden
graduate, Dr. Sharon Antone-Mills, the powerful prayers of my congregants, friends and
supporters at my church, Bethel International Missionary, the Mexican migrants at the
US/Mexico border and the tandem Princeton University/Universidad Autonoma de

Guadalajara/Brown University, for providing the secondary data for my study.



Table of Contents

LSt OF TADIES ...eveiieeeie ettt ettt et v
LISt OF FIGUIES ...eeiiieiieeieeiee ettt ettt ettt e et eesbe e saeenseesaneenseessneensees v
Section 1: Foundation of the Study and Literature RevView ............cccoecvvveiieniieciieniieeiieein, 1
Problem Statement ..........couiiiiiiiiiiieceeee e 2
Purpose of the StUAY .......ooueiiiiiii e 4
Research Questions and Hypotheses ..........coveviiiiieiiiiniiieiieiecieeeeee e 4
Theoretical Framework ...........cooiiiiiiiiiiii e 5
Limitations 0f HBM ....c..cooiiiiiiiiiieiieeeeseeee ettt 6
Nature 0f the StUAY .....veeeeiiiiii et e 7
Literature Search StrateZy.........ccoeeiiriiriiiiiniineeeetceeest e 8
LIterature REVIEW .......coiuiiiiiiiieiitee et s 9
Scope and Delimitations ..........c.eeeuieriieiiieiieeiiee ettt 14
GeNeTaliZabIlity.....cccviiiiiii e e e 17
LAMIEALIONS ...ttt ettt ettt ettt e et e et e e s e sabeesaeeenbeessaeenbeenneaans 17

A SSUIMPLIONS ...eetteeiiieeeiieeeiteeeiteeetteesteeesteeesseeessseeessseeansseeansseeanssesansseenssaeesssnesnsseenns 18
Significance of StUAY ......c.ooiiiiiiiiie e 19
Implications for Positive Social Change.............cccceeviiiiiieniieiiiie e 20



Section 2: Research Design and Data Collection............coceevveeiiieniieniienieeiienee e 23
Research Design and Rationale .............ccceeeciiiiiieiiiiiiiiieiecceee e 24

A (51 1 e (0] (o ey SRS USSR 26
POPULALION ...ttt ettt be e enrees 26
Sampling ProCedUurIes ........c..oieuiiiiiiiiecie et e 26
Ensuring Validity and Reliability .........cccccoiiiiiiiniiiiniiiiceceeee 27
POWET ANALYSIS...c.uiiiiieiiieiieiie ettt ettt ettt ettt e e aeesaaeesbeessbeebeesasessseensseenseensseans 28
Instrumentation and Operationalization of CONnStructs ...........ccceveeeriieerieeiieenieeieeeiae 30
Operationalization of Variables ..........c.ccccveeviieiiiiiiieiiecieeeece e 31

Data ANalysis PLan .........oooiiiiiiiiiee e 32
Research Questions and Hypotheses ..........ccueevciieriiiieiiieiiiieeecceeee e 32
StAtISTICAL TEST..ecuuieeiiieiiieiieee ettt ettt ettt e et seee et eeaeeens 33

Threat to ValIdity .....c.ooveriiiiiiiiiee et 34
Ethical ProCEAUIES .........cooiiiiiiiiiiiiiicete et 35
SUMMATY <.ttt e ettt e et e e bt e e ettt e sabeeesabteesabeeesabeeenanes 35
Section 3: Presentation of the Results and FIndings ..........cccccvveviieiiiiieiiieiiieeieeeeeee 36
Accessing the Data for Secondary ANalysis ........cccveeeviieeriiieerieeeiee e 37
Data COLLECTION ..ottt e 37

il



Discrepancies Of Dataset.........ccccueeeeiiieiiieiiiieeccie et 37

Using Imputation to Generate Missing Data Within the Dataset and Satisfy the

Assumptions of Binomial Logistic REZression ..........cccceccveeevveeeciieeeieieescieeereeeene 39
Results and INterPretation ..........c.eeeueeeiierieeiiieeieeieeriee et ete et ete et eebeesaneenbeesnee e 41
Assumptions of Binomial Logistic REZression ..........cccceevveeeiiiieiieeeiieecieeeieeens 41
RESUILS <.ttt st 42
01000 10 USSR 44
Section 4: Application to Professional Practice and Implications for Social Change......... 45
Summary of Key Findings and Interpretation ..........c..cccceceveenericnienenicneenieeeeneenn 46
Potential Contribution to Knowledge EXtension ...........ccceeceeeevieriieiieeniieniienieeieeeeens 47
Interpretation of Findings in the Context of the HBM .........ccccooiiininiiiiniiniiines 50
Limitations 0f the StUAY.......ccciviiiiiiiiiiecce et 53
Recommendations for Future Research .............coocooiiiiiiioiiiiiiiceeee e, 55
Implications for Social Change..........ccccveiiiiieriieiiiieeee e 56
CONCIUSION ..ttt ettt st et et sb ettt sbe et eatesaeenbeeatesaeens 60
RETETEICES ...ttt ettt sttt s 62
Appendix: Field-Based Products...........cccccoeeiiriiniiiinieieciecceceee e 77

il



List of Tables

Table 1. Missing Values .........cccceeveeveieeecieeeereenne,

Table 2. Categorical Variables ............ccccceeveernenne.

Table 3. Variables in the Equation (Pooled Model)

v



List of Figures

Figure 1. G*Power for Binomial Regression Model ...........cccceeviiiiiiiiiniiieccieecieeee,

Figure 2. Overall Summary of Missing Values ..........ccccceeviiiiiiiiiniieeciee e

Figure 3. Missing Value Pattern



Section 1: Foundation of the Study and Literature Review
Cancer is a disease in which some of the body’s cells grow

uncontrollably and spread to other parts of the body (American Institute of Cancer
Research [AICR], 2022). According to the National Cancer Institute (NCI, 2021), cancer
can start almost anywhere in the human body, which is made up of trillions of cells.
Normally, human cells grow and multiply through a process called cell division to form
new cells as the body needs them. When cells grow old or become damaged, they die,
and new cells take their place (NCI, 2021). Sometimes this orderly process breaks down,
and abnormal or damaged cells grow and multiply when they should not; these cells may
form tumors (lumps of tissue), which can be cancerous or not cancerous (AICR, 2022).
According to the Centers for Disease Control (CDC, 2023), cancerous tumors spread into,
or invade, nearby tissues and can travel to distant places in the body to form new tumors
(a process called metastasis). Benign tumors do not spread into or invade nearby tissues,
and when removed, benign tumors usually do not grow back. However, benign tumors
can sometimes be quite large and cause serious symptoms or be life threatening, such as
benign tumors in the brain. As per CDC, generally, cancerous tumors may also be called
malignant tumors; many cancers form solid tumors, but cancers of the blood, such as
leukemias, generally do not.

The latest report from CDC on cancer data and statistics shows that in the United
States in 2021, 1,777,566 new cancer cases were reported, and that in 2022, 608,366
people died of cancer (CDC, 2023). The latest year for which cancer incidence data are

available is 2021; 2022 is the latest year for which cancer death data are available.



Many cancers have been associated with lifestyle and various socioeconomic
conditions (Sharman et al., 2024). Numerous other articles discussing cancer as a public
health issue often focus on its global prevalence, the significant impact of preventable
risk factors like smoking and diet, disparities in access to healthcare and treatment based
on socioeconomic status, the importance of early detection through screening programs,
and the need for targeted prevention strategies across different cancer types, particularly
in low- and middle-income countries (NCI, 2024). After having provided the background
information on the subject of my study, in the next section, I will discuss the problem
statement, research question (RQs), and hypotheses. I will also discuss the theoretical
framework, nature of the study, and definitions of terms used. Finally, I will shed light on
the study’s assumptions, scope, delimitations, limitations, significance and the
implications for positive social change. I will close the section with a summary of the
different elements of information that make up the content of that section.

Problem Statement

The situation or issue that prompted me to search the literature is the public health
crisis at the U.S.-Mexico border where individuals escape from various hazardous living
conditions in their home country to seek asylum. However, they become vulnerable to
chronic health problems, infectious diseases, criminal activity, and mental health risks
(Diamond et al., 2020). These migrants reside in shelters, and there is a great need for
essential services (Diamond et al., 2020). There are findings that cancer has become a
threat to the Mexican migrant population on the Northern Mexican border (Pinheiro et

al.,



2017). Studies show higher rates of certain cancers like stomach, liver, and cervical
cancer compared to the general U.S. population, particularly among Mexican-born
residents; this is likely due to factors like lifestyles, dietary differences, access to
healthcare, and potential exposure to carcinogens in their home countries or early
migration periods (Pinheiro et al., 2017). The CDC (2024) noted that cancer is recognized
as the leading cause of death of Hispanic/Latino individuals living in the United States.
Hispanics die from some form of cancer more than any other race and ethnicity living in
the United States, with Hispanics having a high rate of cervical cancer, the second highest
rate of succumbing to liver cancer, and being diagnosed with stomach cancer (CDC,
2024).

Although researchers have investigated this issue, the association of smoking,
educational level, and income level with cancer in Mexican migrants at the U.S.-Mexico
border has not been fully explored. An exhaustive search of literature yielded no
empirical studies on the topic, and the association between smoking, education, income,
and cancer is not adequately explored in this population. However, many migrants
experience elevated risks of some neoplasms. A significant number of migrants enter the
U.S. borders from countries where programs that screen for cancer and offer prevention
or early detection information are limited (Perez de Celis, 2024). Findings from
Martinez-Donate et al. (2023) noting that Mexican migrant health deteriorates the longer
they live in the United States, with a 60% likely deterioration within 1-2 years of

migration.



Purpose of the Study
The purpose of this quantitative study was to examine the association of smoking,
education and income level on the occurrence of cancer in Mexican migrants at the
U.S.Mexico border. The study findings will inform public health workers at the
U.S.Mexico border whether smoking is a risk factor for cancer and whether education
and higher income level can lower that risk factor in the study population. Findings can
be used to develop educational programs for Mexican migrants at the U.S.-Mexico
border and other border states.
Research Questions and Hypotheses

The research questions for this study are:

* RQ 1: What is the association of smoking with cancer in Mexican migrants at the
U.S./Mexico border while controlling for age and gender?
o Hol: There is no association of smoking with cancer in Mexican migrants
at the U.S.-Mexico border while controlling for age and gender.
o Hal: There is an association of smoking with cancer in Mexican migrants

at the U.S.-Mexico border while controlling for age and gender.

* RQ 2: What is the association of education with cancer in Mexican migrants at the
U.S./Mexico border while controlling for age and gender?
o Ho2: There is no association of education with cancer in Mexican migrants
at the U.S.-Mexico border while controlling for age and gender.
o H.2: There is an association of education with cancer in Mexican migrants

at the U.S.-Mexico border while controlling for age and gender.
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* RQ 3: What is the association of income level with cancer in Mexican migrants at

the U.S./Mexico border while controlling for age and gender?
o Ho3: There is no association of income level with cancer in Mexican
migrants at the U.S./Mexico border while controlling for age and gender.
o Ha3: There is an association of income level with cancer in Mexican
migrants at the U.S./Mexico border while controlling for age and gender.
Theoretical Framework
Rosenstock’s (1974) health belief model (HBM) promotes health and disease
prevention and predicts health behavior changes among individuals. The HBM is derived
from psychological and behavioral therapy with six constructs: (a) perceived
susceptibility, (b) perceived severity, (¢) perceived benefits, (d) perceived barriers, (e) cue
to action, and (f) self-efficacy (LaMorte, 2022). Perceived susceptibility refers to an
individual’s belief in obtaining a specific illness/condition (Washburn, n.d.). Perceived
severity refers to an individual’s understanding of the severity of the illness/disease
(Washburn, n.d.). Perceived benefit refers to an individual’s understanding that the new
behavior better lowers the risk of illness (Washburn, n.d.). Perceived barriers are
obstacles that will stop the individual from a positive behavior change (Washburn, n.d.).
Cues to action refer to factors that promote behavior change (Washburn, n.d.).
Selfefficacy is an individual’s belief and confidence to promote behavior change
(Washburn, n.d.).
Rosenstock’s (1974) HBM was appropriate for this study when addressing

Mexican migrants’ beliefs about cancer. According to Rosenstock, the decision to

perform healthy behaviors is based on a multidimensional approach to making health



decisions. Pribadi and Devy (2020) noted that HBM can be applicable to foster the
intention to stop smoking behavior aimed at reducing cancer risks. HBM helps to
facilitate an understanding of which condition an individual will engage in health
preventives and treatments (Rosenstock, 1966). When applied to smoking cessation (as it
is associated with cancer), the HBM suggests that a person’s decision to quit smoking is
largely influenced by their perception of their susceptibility to smoking-related illnesses,
the severity of those illnesses, the perceived benefits of quitting, the barriers to quitting,
and their confidence in their ability to successfully stop smoking. Essentially, according
to HBM, the more strongly people believe they are at risk for negative health
consequences from smoking, the more likely they are to attempt to quit and adhere to a
cessation plan (Pribadi & Devy, 2020).

Limitations of HBM

As with any model attempting to understand and influence a process as complex
as human behavior, HBM has several limitations. One of the most notable limitations is
the lack of an individual’s belief in his capacity (Alyafei et al., 2024). This limitation was
addressed earlier by several psychologists but amended by Janz and Becker in the 1980s
by adding self-efficacy to the model (Janz & Becker, 1984). The model fundamentally
focuses on cognitive constructs such as perceived susceptibility, severity, benefits, and
barriers. Thus, it may not capture the emotional and social aspects that affect health
behaviors (Janz & Becker, 1984).

Some have criticized the model for not adequately addressing the impact of social
and cultural factors on health beliefs and behaviors (Russell et al., 2006). The model also
assumes that individuals make rational decisions based on weighing the advantages and
disadvantages of health actions even though emotions, habits, and other external

pressures can complicate decisions (Harrison et al., 1992). HBM has also been criticized



for its static nature, which does not account for changes in beliefs, attitudes, and
behaviors over time or in response to interventions. Furthermore, it can, at times,
overemphasize individual responsibility for health, neglecting broader environmental and
structural factors that influence health behaviors (Rosentock et al., 1988).
Nature of the Study

To address the research questions in this quantitative, cross-sectional study, the
specific research design included secondary data from the Mexican Migrant Project
(MMP), a collaborative study at Princeton University and the University of Guadalajara
(MMP, 2021) to understand the association between smoking, education, income level,
and cancer in Mexican migrants at the U.S.-Mexico border. Secondary data consisted of
surveys. The independent variables are smoking, educational status, income level, and the
dependent variable is cancer. The control variables are age and gender. The Statistical
Package for Science Software (SPSS) Version 28 was used to run a binomial logistic
regression to answer the research questions aimed at examining the association of
smoking, education, income level and cancer in Mexican migrants at the U.S.-Mexico
border. One reference entry for the work on which this research design is based on the

Codebook attached in Appendix A.
The cross-sectional survey data aided in answering the research questions:

»  What is the association of smoking with cancer in Mexican migrants at the

U.S.-Mexico border adjusted for age, and gender?

» What is the association of education with cancer in Mexican migrants at the

U.S.-Mexico border adjusted for age and gender?



* What is the association of income level with cancer in Mexican migrants at
the U.S.-Mexico border adjusted for age and gender?

A binomial logistic regression model was utilized to examine the association of smoking,
income level, and education with cancer. This model helped to describe the existence and
strength of an association, if any, between the independent and dependent variables.

From the secondary sources, I used the following data points to answer the
research questions: smoking, education, and income level ,and cancer. The independent
variable (IV) smoking was measured as health and is a categorical variable with 1 = Yes
and 2 = No. Education, the second I'V, was measured in years of education completed and
is a continuous variable. Income level, the third independent variable, was measured as
wages and is a continuous variable. Cancer, the dependent variable (DV), was measured
as health: has/had cancer or malignant tumor and is a categorical variable with 1 = Yes, 2
= No. Control variables were age and gender. Age was measured in years and is a
continuous variable. Gender was coded 1 = Male or 2 = Female.

Literature Search Strategy

For this study, I conducted an extensive literature search; I used the following
online search engines and a dataset from the Mexican Migrant Project: American Journal
of Public Health, BMC Public Health, Cochrane Library, Google Scholar, and PubMed. 1
also used websites like the Center for Disease Control (CDC), World Health Organization
(WHO), NCI, AICR, American Cancer Society Cancer Action Network (ACSCAN), and
the Mayo Clinic. The keywords searched included Smoking, educational status, income
level, migrants, US/Mexico border, and Mexican migrants used either individually or in

combination. Updated information in a research study is crucial because it ensures the
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research is relevant to current knowledge, identifies gaps in existing research, allows for

informed decision-making based on the latest findings, and ultimately contributes to the
advancement of the field by building upon previous discoveries rather than relying on
outdated information (Garner et al., 2016). That explains why for my literature research, I
focused mostly on studies conducted and published within the last 5 years to base my
findings on the most updated research in circulation.
Literature Review

There is a growing public health emergency at the northern Mexico border, where
migrants live in shelters, and a demand for essential services exists (Diamond et al.,
2020). There is insufficient health care access and basic sanitation among migrants on the
Northern Mexican border, putting this population at risk for poor health outcomes
(Diamond et al., 2020). Since the outbreak of COVID-19, health care services on the
Northern Mexican border have been reduced, reducing resources for the high-risk
population (Diamond et al., 2020). Noncommunicable diseases are overlooked due to the
lack of health screenings (Diamond et al., 2020). It is estimated that 25% of the migrants
have an underlying health condition, and these conditions are left undiagnosed and
untreated due to the lack of health screenings, language barriers, and the fear of diagnosis
(Diamond et al., 2020).

The high prevalence of non-communicable diseases is a health issue that has been
a reality among Mexican immigrants crossing the Northern border of Mexico (Bonfiglio
et al., 2020). Migrants are at a higher risk for non-communicable diseases by developing
certain conditions at an earlier age compared to the host population (Agyemang & van

den Born, 2019). Migrants face many health disparities, from obstacles to receiving
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quality health care and education to income gaps (CDC, 2021). Migration and border

health have become a public health focus to improve the border health system,
understand the migratory population (migrants), and prevent the spread of infectious
disease threats (CDC, 2022). The Mexican migrant population is understudied and
vulnerable (Quandt et al., 2018).

Uneducated Mexican migrants are challenged with obstacles in managing their
chronic diseases (Martinez-Cardoso et al., 2020), supporting the importance of addressing
Mexican migrants’ educational status and its association with cancer risks in that
population. Previous findings have also demonstrated inadequate levels of health literacy
among the migrant populations (Medina et al., 2022). Other barriers to participating in
healthy behaviors include poor understanding of cancer, unhealthy lifestyles,
inappropriate nutrition, and obtaining health information from unreliable sources
(Miranda et al., 2021). Unhealthy lifestyles such as smoking, lower educational levels
leading to lower levels of health literacy, and lower income levels are identified as
barriers to achieving standard health status as it is outlined by the National Health Plan
2012-2016 (Medina et al., 2022). This indicates that educational status may play a
significant role in Mexican migrants managing their predisposition to becoming cancer
victims and should be considered when addressing the prevalence, incidence, and
response to that health condition. The goal of this study was to focus on whether there is
an association of smoking, education, and income level with cancer in Mexican migrants
at the U.S.-Mexico border. Some studies have been done regarding the Northern border

Mexican migrants, but very few of those studies have looked into the impact of health
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literacy on health status in that community. This study will be useful in decreasing the

gap in knowledge on this topic.

Research indicates that Mexican migrants at the US-Mexico border often have a
higher smoking rate compared to the general Mexican population, potentially due to the
stressful conditions of migration and the social environments they encounter in border
towns, where drug trafficking and violence are prevalent; this can lead to increased
tobacco use as a coping mechanism (Medina et al., 2020). Studies have shown that
Mexican migrants preparing to cross the border into the US tend to smoke more than the
average Mexican citizen (Tong et al., 2012). The stressful process of migration, including
potential dangers and uncertainties, can contribute to increased tobacco use as a way to
manage anxiety. Furthermore, the social contexts of border towns, often characterized by
drug trafficking and violence, can further exacerbate smoking habits among migrants
(Tong et al., 2012).

Some of the potential risks of high smoking rates among Northern border
Mexican migrants may be increased risk of respiratory diseases, cardiovascular issues,
and cancer associated with tobacco use (Tong et al., 2012). Beyond cancer, high smoking
rates within migrant communities can have broader health implications for the
population. The hope is that this study will provide evidence that smoking is a serious
health hazard, and that the findings will underscore the importance of developing
approaches to prevention and cessation that target the distinctive biological, cultural, and
behavioral characteristics of these smokers (Shane et al., 2010).

Some studies have put emphasis on biochemical markers (such as cotinine), as

they may serve as screening tools to supplement a patient’s smoking history and to help
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healthcare providers to identify not only light smokers but also heavier smokers and

passive smokers (Shane et al., 2010). Once identified, clinicians can work aggressively to
encourage these patients to quit smoking completely and lower their cancer risks.

Low income is linked to higher cancer mortality rates, and people with low
incomes are more likely to die from cancer earlier; this is due to a number of factors,
including lack of access to health care, food insecurity, and unhealthy behaviors (Clegg et
al., 2009). The Mexican migrants on the Northern border are not an exception to the rule.
Socioeconomic patterns in incidence varied for specific cancers, while such patterns for
stage are generally consistent across cancers, with late-stage diagnoses being associated
with lower SES (Clegg et al., 2009). These findings illustrate the potential for analyzing
disparities in cancer outcomes according to a variety of individual-level socioeconomic,
demographic, and health care characteristics of different populations (Clegg et al., 2009).

Most people in the world have had to leave the place where they were born or grew up.
Some people move as far as the next town or city. Other people will need to leave for

more pressing reasons— sometimes for a short time, but sometimes permanently.
According to (CDC, 2023), age is one of the most significant risk factors for
developing cancer, with the incidence rates rising steadily as individuals age, especially
after 50, and peaking around 80-84 years. CDC supports that age is the primary risk
factor for cancer, with the majority of cancer cases diagnosed in people aged 65 and

older. The CDC provides three explanations for the increased risk of cancer with age:

* Accumulation of Cell Damage: Over time, there is more opportunity for cell

damage to accumulate, increasing the risk of cancer development.
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*  Mutations: The older we are, the higher the proportion of cells with mutations,

which can create populations at high risk for cancer initiation.

* Exposure to Harmful Substances: We accumulate exposure to harmful things
like UV radiation, chemicals (including those in tobacco smoke), and viruses
over time, which can contribute to cancer risk.

(White et al., 2014) further supports the association of advanced age with cancer.

The researchers explain that midlife is a period of life when the prevalence of multiple
cancer risk factors is high, and incidence rates begin to increase for many types of cancer.
The study shows, however, that current evidence suggests that for most adults, cancer
does not have to be an inevitable consequence of growing older. White et al. (2014)
explains that interventions that support healthy environments, help people manage
chronic conditions, and promote healthy behaviors may help people make a healthier
transition from midlife to older age and reduce the likelihood of developing cancer.

While both men and women are susceptible to cancer, there are notable

genderspecific differences in cancer risk, incidence, and mortality, influenced by factors
like hormones, genetics, lifestyle, and environmental exposures. As per (CD,2021), the
cancer incidence rate for females was 82% higher than for males (CDC, 2023). Those
increases were primarily due to increasing trends of breast cancer and thyroid cancer in
women, although thyroid cancer has been decreasing in recent years. Yeh & Chen (2010)
explains that the gender difference in cancer susceptibility is one of the most consistent
findings in cancer epidemiology. The researchers suggest that hematologic malignancies
are generally more common in males, and this can be generalized to most other cancers.

Zahm & Fraumeni (1995) finds that there are many common diseases that are more
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common in males or females; in cancer, susceptibility is generally higher in males

although some cancers are more common in women.

More often than we know, millions of people make one of the most difficult
decisions in their lives: to leave their homes and loved ones looking for a better life, to
seek a new job, higher wages or seek better education (Alarcon, 2022). Unfortunately,
many people are forced to flee their country to escape persecution or human rights
violations such as torture. Other people are forced to leave their hometowns because they
no longer feel safe, for being targeted because who they are, personal choices, or different
beliefs (ethnicity, religion, sexuality and/or political opinions, etc.) (Alarcon, 2022).

However, these journeys in hope for a better life are not always safe, and can be
full of traumatizing experiences, danger and fear; some people risk falling prey to some
form of exploitation, such as human and drug trafficking (Alarcon, 2022). The Mexican
migrants on the Northern Mexico border fit the profile that has just been discussed
perfectly. Unfortunately, the socioeconomic reality that is discussed above has direct
implications on health status. That is why it is critical that we provide culturally sensitive
health care which will help bring about positive health outcomes for diverse migrant
populations. It can help narrow the gap in health care outcomes and promote health
equity, which must remain as the ultimate goal of our effort as public health
professionals. We must always remember that dignity and quality of health care are rights
of all and not the privileges of a few (Alarcon, 2022).

Scope and Delimitations
For the scope of our study, the inclusion and exclusion criteria, I refer to the

boundaries and parameters within which the research project is conducted, essentially
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defining what aspects are investigated and what others are excluded, thus outlining the

breadth and depth of the research area that I explored; the scope clarifies the focus of this
study by specifying the target population, geographical location, time period, variables
considered, and the methodologies used (AJE, 2022). I focused on Mexican migrants at
the US/Mexico border over the past two decades. I looked at the smoking habits in our
target population, their educational level, their income level, and we investigated the
association of the above variables with the occurrence of cancer using age and gender as
control variables. In terms of methodology, I analyzed secondary data in this quantitative
cross-sectional study using Princeton University and the University of Guadalajara’s

February 2021 MMP (MMP, 2021). MMP is an ongoing study that has been collecting
data since 1982. For the purpose of this study, the most recent data was used, from

February 2021.

The scope of the study is based on the secondary data survey from the Mexican
migrant project to understand the association between smoking, education, income level
and cancer in Mexican migrants at the US-Mexico border. The data examined 1s
dependent on the researchers who collected the primary data, thus only variables
available in the dataset were used.

For the delimitations of our study, I predetermined the boundaries or restrictions
that were intentionally set for the study, defining what aspects will be included and
excluded, essentially narrowing the focus to make the research more manageable and
relevant to the specific research question at hand (AJE, 2022). I focused on Mexican
migrants, not Hispanic migrants. The independent variables (the factors that I

manipulated) are smoking, education and income; the dependent variable (the outcome
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measured) is cancer. I used demographic variables like age and gender for control. I

delimited the study by excluding environmental factors, behavioral variables,
physiological measures, and even categorical variables like treatment groups.

Inclusion Criteria: These are the characteristics that define the target population
for a study. In this case, the following inclusion criteria were established:

- Demographic characteristics: Age, sex, race, ethnicity.

+ Clinical characteristics: Specific disease, cancer.

« Timeframe: Study limited to a specific period, last 10 years.

- Language: (English, Spanish).
Exclusion Criteria: These are the characteristics that disqualify potential

participants or data from a study, even if they meet the inclusion criteria. In this case,
there are:
« Ethical considerations: Being a minor, being unable to provide informed
consent.
« Practical considerations: Inability to read, lack of access to necessary
resources.
« Potential confounders: Conditions that might interfere with the study's
outcome.
« Sample size limitations: Excluding individuals if the sample size is already
met.
« Presence of other conditions: Excluding individuals with specific

comorbidities or conditions that could interfere with the study.



17
Generalizability

Generalizability in research refers to the extent to which the findings of my study
can be applied to a broader population or context beyond the specific participants or
setting of the study. It's a crucial aspect of research because it determines how useful the
results are for informing decisions or understanding phenomena in other situations. Some
of the followings are important for generalizability. A key factor in generalizability is
how well the study sample represents the larger population or context to which the
findings are being generalized. My study was contained to Mexican Migrants. Several
factors will affect the generalizability of my findings, including sample size, low diversity
of the sample, study methodology, and the specific context of the study.

Limitations

Some key limitations of using secondary data for this study include potential for
outdated information, lack of specific details relevant to our research questions, possible
inconsistency in data collection methods, possible bias from the original data source, and
difficulty verifying the accuracy of the data; essentially, the secondary data may not
perfectly align with our research needs and could be unreliable if not carefully evaluated.
Educational status, an independent variable, may yield inaccurate data since participants
may inaccurately provide their academic achievement. The same accuracy concern stands
for age as one of the control variables. Finally, as our study is using secondary data, key
ethical concerns may include potential harm to participants due to privacy breaches if
identifying information is present, lack of informed consent from original participants,
potential for misinterpretation of data due to not fully understanding the original context,

not adequately acknowledging the original data source, and the risk of re-identifying
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individuals through data combination, especially when dealing with sensitive

information. Tripathy (2023) explains that when using secondary data, confidentiality
issues arise because researchers may not have direct access to the original participants'
consent, potentially exposing sensitive personal information even if the data appears
anonymized, leading to a risk of re-identification if not handled properly, especially when
combining data from multiple sources or using advanced analysis techniques; this can
result in potential harm to individuals represented in the data.
Assumptions

This research assumed that the Mexican Migrant Project records were collected
from Mexican migrants at the US/Mexico border. From this assumption, I analyzed
secondary data in this quantitative cross-sectional study using Princeton University (PU)
and the University of Guadalajara’s February 2021 MMP (MMP, 2021). MMP is an
ongoing study that has been collecting data since 1982. For the purpose of this study, the
most recent data was used, from February 2021. Princeton University and University of
Guadalajara use a complex, multistage probability sampling design to ensure that the
sample is representative of the Mexican migrant population. Both Princeton University
and University of Guadalajara employ rigorous quality control measures, but data
collection and processing errors can still occur. Both Institutions have undergone changes
in survey methods over the years, including changes in the sampling design, assessment
tools, and laboratory procedures, including taking measures to protect the confidentiality
of participants (PU, 2025). The remainder of the assumptions of this study include the
following: The participants told the truth when they participated in the primary research

from which this secondary data study will be conducted; the data entry was conducted
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ethically, efficiently and effectively with minimal errors; the missing data will be assessed

to ensure the study is not biased by them. Finally, it is assumed that the secondary data is
accurate due to its consistent use in several previous studies with scientifically proven
outcome.

Significance of Study

This study is significant in that after an extensive search of Walden's library and
Google Scholar little to no information is found on the association between smoking,
education, income level and cancer in the Mexican migrant population at the US-Mexico
border. A lack of empirical information on this topic highlights an existing gap in
literature. Moreover, the tobacco epidemic is a public health menace and is accountable
for approximately 9 million deaths per year (Ravi et al., 2021). Data shows that
approximately one in three Hispanic men and women will receive a cancer diagnosis
during their lifetime. However, mortality occurs in one in five men and one in seven
women (American Cancer Society Cancer Action Network [ACSCAN], 2022). Hispanic
men and women are also more likely than non-Hispanic whites to receive a cancer
diagnosis related to infectious agents, including liver, stomach, and cervical cancers
(ACSCAN, 2022).

The American Institute for Cancer Research (AICR, 2022), notes that smoking is
the leading cause of cancer worldwide and it is associated with the esophagus, lungs,
larynx, mouth, throat, kidney, bladder, liver, pancreas, stomach, cervix, colon, and
rectum, and acute myeloid leukemia cancer. Therefore, determining the association
between smoking, education, income level and cancer in the Mexican migrant population

at the US-Mexico border is significant since a study by Sanchez et al. (2021) showed that
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31% of Latinx immigrants smoked in their country of origin, while 26% represented

current US smokers. Moreover, LaPelusa et al. (2023), noted that the needs of cancer
patients at the Mexican Northern border are unmet.

The findings of this study may be significant at many levels. At an individual
level they can substantially improve personal health. At a family level, the findings can
protect family members from the harmful effects of secondhand smoking. Implementing
the findings of this study at an organizational level can fuel initiatives can lead to
noticeable improvements in employee health and increased productivity. The findings of
this study will be of great significance because they can greatly reduce the prevalence of
smoking-related diseases such as cancer, the dependent variable which is the reason for
our investigation. This study can be a catalyst for the engineering of socioeconomic
measures that are cancer protective, as lower SES is consistently associated with a higher
incidence of certain cancers, poorer prognosis, and reduced access to screening and
treatment (Heidary et al., 2013; Anon, 2003; Ruan et al., 2024). Last, but not least, this
study may have the potential for deep implications for policy making conducive to
smoking cessation, raising awareness about health education/health literacy and creating
more parity in income levels across our communities.

Implications for Positive Social Change

The findings of the study can lead to positive social change by promoting
smoking cessation leading to the decrease of cancer risks in Mexican migrants on the US/
Mexico border at multiple levels. The study's findings will contribute to positive social
change to the extent that they can highlight the public health need for increased cancer

awareness programs for Mexican migrants at the US- Mexico border and in all other
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populations where smoking, lack of education and sub-par income level pose a threat to

public health. Those findings will be very useful to better understand the underlying
causes of increased cancer risks in similar populations and to develop strategies to
mitigate SES disparities in such communities. Socioeconomic status is considered a key
social determinant of health, meaning it significantly influences health outcomes beyond
individual factors like genetics. (Bakarat et al., 2023) shows that there is a strong
correlation between lower SES and poorer health, including higher rates of chronic
diseases like heart disease, diabetes, and cancer, as well as increased risk of mental health
issues. From all rudimentary evidence, social mobility appears to impact health. In
general, evidence suggests that individuals who experience consistently high SES and
those who experience upward social mobility have better health outcomes throughout life
and in adulthood than those who experience consistently low SES and downward social
mobility (Bakarat et al., 2023).

This study will have implications for social changes in the Mexican migrant
population at the US/Mexico border by coming up the findings that will contribute to
strides in smoking cessation, raising awareness about the importance of health education
and literacy, consistent and diverse measures of SES changes and health outcomes. The
relationship between SES and health is one of the most important and complicated issues
in social policy. Poorer SES, whether measured by education, income, occupation, race
and ethnicity, or locality, has been associated with a variety of negative health outcomes
including cancer and a shorter life expectancy (Donahoe & McGuire, 2020). The findings

of this study, if put into application, will be an immense contribution to positive social
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change in migrant populations at the northern Mexican border and all other communities

marked by that vexing relationship between SES and Health.
Summary

Section One of this paper is marked by an extensive literature review, which will
be helpful in understanding how Mexican migrants at the US-Mexico border who often
exhibit a higher rate of smoking compared to the general Mexican population have an
elevated risk of falling prey to cancer. It is reported that the higher rate of smoking in
Mexican Migrants at the border can vary depending on the stage of their migration
journey, with some studies showing a potential decrease in smoking once they arrive at
the border; this trend is often attributed to factors like stress related to the migration
process and limited access to healthcare during transit. Several studies have shown that a
significant percentage of Mexican migrants at the US/Mexico border report cancer
producing smoking habits, with the rate sometimes exceeding the national average in
Mexico. Stressful conditions of migration, including uncertainty and potential dangers,
can lead to increased tobacco use as a coping mechanism. Unfortunately, limited access
to healthcare during migration can hinder efforts to quit smoking or address related health
concerns such as cancer (Soto et al., 2022).

Research studies that might provide solutions for the challenges of Mexican
migrants at the US/Mexico border are scarce. Given the rapidly changing political
rhetoric and policies concerning immigration, the likely impact of this rhetoric on
immigrants' adjustment and health status, it is essential to understand the experiences of

immigrant individuals and families at the northern Mexico border (Soto et al., 2022).
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Researching Mexican migrants presents several challenges, including difficulty accessing

populations due to their often undocumented status, navigating complex social and
political landscapes, language barriers, cultural sensitivity concerns, stigma associated
with migration, and the need to consider diverse migration patterns like circular
migration and return migration, all while ensuring ethical research practices in a sensitive
topic area (Soto et al., 2022). Given the rapidly changing political rhetoric and policies
concerning immigration, and the likely impact of this rhetoric on immigrants' adjustment,
it is essential to understand the experiences of recently arrived immigrant individuals and
families (Soto et al., 2022).

The next section presents the research procedures that will be used in our study.
That section will be discussing the specific steps that will be taken to collect data and
conduct our study, outlining the methods, processes, and activities involved in gathering
information to answer our research questions, ensuring the reliability and validity of the
findings; essentially, the next section will be a detailed plan of how our research will be
carried out, including participant recruitment, data collection techniques, and data

analysis methods.

Section 2: Research Design and Data Collection
According the Policy Migration Institute (2024), Mexicans are the largest group
of immigrants in the United States, accounting for about 23% of all 47.8 million
foreignborn residents as of 2023; the population shrank by more than 1 million people
from its peak of 11.7 million in 2010 to 10.7 million in 2022 but has started growing

again. As of
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2023, 10.9 million U.S. residents were immigrants from Mexico (Policy Migration

Institute, 2024). The United States remains by far the most popular destination for
Mexican migrants worldwide (Policy Migration Institute , 2024). The purpose of this
quantitative cross-sectional study was to examine the role of smoking, educational level,
and income level on cancer among Mexican migrants using age and gender as control
variables. In Section 2, I discuss the research design, rationale, and methodology,
including the target population, sampling procedures, instrumentation and
operationalization of constructs, and data analysis plan. Threats to validity, ethical
guidelines, and a summary are also included.
Research Design and Rationale
In this quantitative cross-sectional study, I examined the association of smoking,
low educational level, and low income level on cancer in the Mexican migrant population
at the U.S./Mexico border, using age and gender as control variables. The research design
included using secondary data from the MMP (Princeton University, n.d.). The secondary
data consisted of cross-sectional survey data that were instrumental in answering the
three research questions and hypotheses:
* RQ 1: What is the association of smoking with cancer in Mexican migrants at the
US/Mexico border while controlling for age and gender?
o Hol: There is no association of smoking with cancer in Mexican migrants
at the U.S.-Mexico border while controlling for age and gender.
o Hal: There is an association of smoking with cancer in Mexican migrants

at the U.S.-Mexico border while controlling for age and gender.
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* RQ 2: What is the association of education with cancer in Mexican migrants at the

U.S./Mexico border while controlling for age and gender?
o Ho2: There is no association of education with cancer in Mexican migrants
at the U.S.-Mexico border while controlling for age and gender.
o H,2: There is an association of education with cancer in Mexican migrants

at the U.S.-Mexico border while controlling for age and gender.

* RQ 3: What is the association of income level with cancer in Mexican migrants at
the U.S./Mexico border while controlling for age and gender?
o Ho3: There is no association of income level with cancer in Mexican
migrants at the US/Mexico border while controlling for age and gender. o
H,3: There is an association of income level with cancer in Mexican
migrants at the US/Mexico border while controlling for age and gender.
Using SPSS, I first conductd a descriptive analysis, including measures of
central tendency (i.e., mean, median, and mode). This is important because
it summarizes the samples and measures of the data set with frequencies
and percentages (Cooksey, 2020;
Mishra et al., 2019). A binomial logistic regression model is most appropriate to examine
the relationship between the independent variables (smoking, education and income) and
the dependent variable (cancer; Castro & Ferreira, 2023). I used a stacked bar chart
(segmented bar chart), as it is the most appropriate to demonstrate the association between
my independent and dependent variables (Pennsylvania State University, n.d.). The stacked

bar chart extends the standard bar chart from looking at numeric values across one
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categorical variable to two. Each bar in a standard bar chart is divided into a number of

subbars stacked end to end, each one corresponding to a level of the second categorical

variable.

Secondary data in this quantitative cross-sectional study cam from Princeton
University and the University of Guadalajara’s February 2021 MMP. MMP is an ongoing
study that has been collecting data since 1982. For this study, the most recent data were
used, from February 2021. The February 2021 MMP data set was referred to as MMP174.
MMP174 is a reputable and the best source for my study because it contains high-quality
data on documented and undocumented Mexican migrants (MMP, 2021). MMP174 is
available for public viewing and downloading along with the codebook for research and
educational purposes online, and it contains data regarding the characteristics and
behaviors of Mexican migrants (MMP, 2021).

Methodology
Population

The data set includes social and economic information regarding Mexican-U.S.
migration (MMP, 2021). MMP174 — PERS file contains 179,321 observations and 132
variables. PERS is a person-level file that provides general sociodemographic
information and domestic, U.S., and Canadian migration. The target population for this
quantitative cross-sectional study was Mexican migrants who were at the Northern
Mexican border and had a history of different types of cancers.

Sampling Procedures
Researchers gathered the MMP174 data set using both anthropological and

sociological methods (MMP, 2021). Anthropological research is both objective and
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subjective, documenting data for replication (University of Toronto, 2003). Sociological

methods include surveys, experiments, field research, and secondary data analysis (Little,
2014). The MMP174 data set employed an ethnosurvey, blending qualitative and
quantitative data to study migration's social, economic, and cultural processes (MMP,
2021). An ethnosurvey is a research method that combines survey and ethnographic
techniques to study migration. It is a way to understand the social, economic, and cultural
processes that drive migration. This method combines ethnographic fieldwork with
representative survey sampling, offering greater validity than using either approach alone
(Kaczmarczyk & Massey, 2019; MMP, 2021).

The survey interviews were conducted in three phases. The first phase collected
demographic data from each household member, identifying all members and their
relationship to the head of the household, as well as any migration experience in the
United States or Mexico (MMP, 2021). The second phase gathered life histories,
including occupational mobility, health status, migration history, and family formation
(MMP, 2021). The third phase dealt with the experiences during the most recent trip to
the U.S. border crossing. That phase provided all details regarding the number of relatives
who accompanied the trip, the number of relatives residing there, and social ties with the
United States, such as English language proficiency, job characteristics, and use of U.S.
social services (MMP, 2021).

Ensuring Validity and Reliability

To ensure validity and reliability in their dataset, Durand and Massey(data)

focused on establishing clear data collection processes, using reliable instruments,

conducting pilot tests, and implementing robust data quality checks. They did regular
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audits, data cleaning, and offered proper documentation that is crucial for maintaining

data integrity and reproducibility. They have identified their reliable sources of
information and consider the potential biases associated with each. They developed
consistent procedures for data collection to minimize variation and ensure consistency.
They selected validated tools and instruments that have been tested for reliability and
validity. They report having conducted pilot tests on a small, representative group to
identify potential issues with data collection instruments and processes. The surveyors
verified the authenticity and accuracy of data through data validation checks. They
clearly defined the types of data that will be collected and the formats in which they will
be stored. They have ensured an adequate and representative sample size to minimize the
impact of random errors. Durand and Massey (1984) employed statistical tests to assess
reliability and identify potential issues. They have declared their awareness of potential
sources of bias and have taken steps to minimize their impact. They have provided
detailed documentation on all data collection and processing steps to ensure
reproducibility.
Power Analysis

It is essential to conduct a power analysis to determine whether the results
obtained from a data set are significant (Kemal, 2020). A small sample size can lead to
effective/inaccurate results, while a large sample size might show significance with
unnecessary data and subjects (Kemal, 2020). The MMP174 data set included a sample
size of 9,052 observations (MMP, 2021).

The alpha level determines whether to reject or fail to reject the null hypothesis

(Serdar et al., 2021). The most common alpha level is 0.05, which means there is a 5%
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chance of the null hypothesis not being true. For my study, the alpha level will be kept at

0.05. This meant the remaining 95% would be the confidence level. A 0.95 (95%)
confidence level means that if the test is run multiple times, one would be confident to get
values that are close to this sample estimate (see O’Brien & Yi, 2016). It is also essential
to look at the probability value (p-value), which is the probability of incorrectly accepting
the alternative hypothesis (Serdar et al., 2021). The alternative hypothesis is accepted if
the p-value is equal to or lower than the alpha level. If the p-value is higher than the alpha
level, the null hypothesis fails to be rejected (Serdar et al., 2021). This was considered for
each of the hypotheses being tested for the MMP study.

In this study, I used G*Power for analysis. It is a free online source to calculate
statistical power and sample size for a sample study (Serdar et al., 2021). G*Power
3.1.9.6 will be used to calculate my study’s minimum sample size to run a binomial
logistic regression. A G*Power graph for binomial logistic regression will visually
display the relationship between sample size, statistical power, and effect size (typically
represented as an odds ratio) in a logistic regression analysis; allowing researchers to see
how changing one parameter impacts the others and helping to determine the necessary
sample size to achieve a desired level of power for the study. By using binomial logistic
regression for our study, I will be able to determine the optimal place to put our threshold
and thus help to reduce uncertainty and make more informed decisions.

Using G*Power, the sample size for our study is calculated as shown below:
[5] -- Saturday, March 01, 2025 -- 18:06:31 z

tests — Binomial Logistic Regression

Options: Large sample z-Test, Demidenko (2007) with var corr
Analysis: A priori: Compute required sample size
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Input: Tail(s) = One

Odds ratio = 1.3 Pr(Y=1|X=1)

HO0=0.2 aerr prob=0.05

Power (1-B err prob) = 0.95
R?other X = 0
X distribution = Normal
X parm p = 0
X parm ¢ = 1
Output:Critical z = 1.6448536
Total sample size = 988
Actual power = 0.9501283

Using G*Power for central and non-central distribution, the graph below is
plotted based on the binomial regression model (see figure #2).
Figure 1

G*Power for Binomial Regression Model

critical 2= 1.64485
0.44 A=

034 / y

\
02 / \

Instrumentation and Operationalization of Constructs
The MMP, initiated in 1982 by Professors Jorge Durand and Douglas

Massey, aims to understand Mexican migration to the U.S. (MMP, 2021). This secondary
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data set was ideal for my study as it includes social and economic characteristics of

migrants (MMP, 2021). The MMP data is reliable, valid, and covers both documented and
undocumented migrants, illustrating the nature of migration (MMP, 2021). The data has
been widely used in various publications (MMP, 2021). The MMP data set is reliable and
valid because it gathers and maintains high-quality data (MMP, 2021). The data set
contains both documented and undocumented Mexican migrants to the United States and
the nature of migration (MMP, 2021). The MMP data sets have been used in different
books, articles, and dissertations (MMP, 2021).
Operationalization of Variables
The MMP study collected data using ethnosurveys. The enthosurveys collected
age, sex, marital status, income, education level etc. In my study the independent
variables are smoking, educational level, and income level. The dependent variable is
cancer, while the control variables are age and gender. The variables were operationalized
in the following manner:
* Smoking, the first IV is measured as Health. It is a categorical variable. Response
1=Yes, 2 = No
* Education, the second IV is measured in years of education completed and is a
continuous variable
* Income level, the third IV is measured as wages and is a continuous variable.
* Cancer the DV is measured as Health: Has/had cancer or malignant tumor? It is a

categorical variable. Response 1 = Yes, 2 = No

» Control Variables: age, and gender. Age was measured in years and is a

continuous variable.
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e QGender is coded male or female with male = 1 and female = 2.

Data Analysis Plan
My study will use a quantitative cross-sectional design. It is based on the
MMP174 data set that I downloaded from the MMP website. I will analyze this data set
using SPSS version 28). SPSS (Statistical Package for the Social Sciences), also known
as IBM SPSS Statistics since 2009, is a user-friendly software package used for the
analysis of statistical data and to make data-driven decisions. To assess any missing data,
I will first conduct a missing value analysis. Missing value analysis is a statistical
procedure that examines patterns and characteristics of missing data within a dataset,
identifying where missing values occur, how frequently they appear, and whether there
are any discernible patterns in which variables are missing together, allowing researchers
to choose the most appropriate method to handle the missing data in their analysis. This
data cleaning exercise will be vital to reduce any errors that could possibly impact the
results of my study (see Van den Broeck et al., 2005).
Research Questions and Hypotheses
This quantitative study was designed for the examination of the association of
smoking, education and income level with cancer in Mexican migrants at the US/Mexico
border (Mexican Northen Border). The goal is that the findings will provide the answers
to the following research questions and hypotheses:
* RQ 1: What is the association of smoking with cancer in Mexican migrants at the
US/Mexico border while controlling for age and gender?
o Hol: There is no association of smoking with cancer in Mexican migrants

at the U.S.-Mexico border while controlling for age and gender.
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o Hal: There is an association of smoking with cancer in Mexican migrants

at the U.S.-Mexico border while controlling for age and gender.

* RQ 2: What is the association of education with cancer in Mexican migrants at the
U.S./Mexico border while controlling for age and gender?
o Ho2: There is no association of education with cancer in Mexican migrants
at the U.S.-Mexico border while controlling for age and gender.
o H.2: There is an association of education with cancer in Mexican migrants

at the U.S.-Mexico border while controlling for age and gender.

* RQ 3: What is the association of income level with cancer in Mexican migrants at
the U.S./Mexico border while controlling for age and gender?
o Ho3: There is no association of income level with cancer in Mexican
migrants at the US/Mexico border while controlling for age and gender. o
H,3: There is an association of income level with cancer in Mexican
migrants at the US/Mexico border while controlling for age and gender.
Statistical Test
Cooksey (2020) recommended that a descriptive analysis and measures of central
tendency be conducted with the dataset to summarize it. In a binomial logistic regression
model, the primary statistical test used to assess the significance of individual
independent variables is the Wald test, which examines the z-score of each coefficient,
essentially determining if the coefficient is significantly different from zero; the overall
model fit is typically evaluated using the likelihood ratio test (chi-square test), comparing
the model's deviance to a null model, and the Hosmer-Lemeshow goodness-of-fit test to

check how well the predicted probabilities align with the observed data. For our research
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questions, a binomial logistic regression will be performed to examine the relationship

between two categorical outcome variables: (a) smoking and (b) cancer. A stacked bar
chart will demonstrate the association between educational status, income level and
cancer. The alternative hypotheses (there is a relationship between smoking, educational
status, income level and cancer in Mexican migrants at the northern Mexican border
adjusted for age, gender) would be accepted with a p <0.05,. If the p value is > 0.05, I
would fail to reject the null hypothesis (there is no relationship between smoking,
educational status, income level and cancer in Mexican migrants at the northern Mexican
border adjusted for age, gender).
Threat to Validity

Threats to research validity include selection bias, maturation, history, testing
effects, instrumentation error, experimental mortality (attrition), social interaction,
regression to the mean, and confounding variables, which can all undermine the
confidence in the results of a study by introducing alternative explanations for observed
outcomes. One of the external threats to the validity of my study was the use of
selfreported cross-sectional surveys. Responses to the survey could have been
misreported, which could have caused the data to be an inaccurate representation of the
population (see Andrade, 2018). Threats to internal validity in my study, such as missing
data, improper randomization, and selection bias, could have resulted in inaccurate results
(see Andrade, 2018). Improving external validity was paramount for this study, therefore
I used a broad inclusion criterium to resemble real-life patients/population. To enhance
internal validity, I made sure of adequate quality control regarding data collection,

analysis, and sample size (Patino & Ferreira, 2018).
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Ethical Procedures

For this study, I obtained secondary data from the MMP website. MMP has been
conducting surveys among Mexican migrants since 1982. Many data sets are available
through the MMP website, and I used the most recent data set, which was from February
2021 and was named MMP174. These data sets consist of extensive ethnosurveys
administered yearly in Mexico and the United States to gather social and economic
information regarding Mexican-U.S. migration. The MMP data are available for public
use and are free of charge for research and educational purposes. I inquired about
obtaining proper consent from the original data collectors, ensuring data is de-identified,
not re-identifying participants through analysis, respecting privacy concerns, clearly
citing the data source, and being mindful of potential biases or limitations within the
existing data; essentially, treating the data with the same ethical considerations as if [ had
collected it myself, even if it's publicly available. I made sure that participants in the
surveys were protected confidentially. Gaining access to MMP174 was trouble free, and I
have no conflict of interest as I conduct the investigation.

Summary

Section 2 is a discussion of how I used secondary data from MMP174 to examine
the relationship between smoking, educational status, income level and cancer in
Mexican migrants at the northern Mexican border adjusted for age, gender. I discussed
my research questions and hypotheses, identified each variable used in my RQs, and
reviewed the research design for my RQs. I also identified the target population, sampling

procedure, instruments and operationalization of constructs, and data analysis plan. I also
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identified threats to validity and ethical procedures. In the next section of this paper

(Section 3), I will discuss the study results.

Section 3: Presentation of the Results and Findings

The purpose of this quantitative cross-sectional study was to examine
the association of smoking, education, and income level with cancer in Mexican migrants
at the U.S./Mexico border. The results from the analysis can be used to inform public
health officials and health care workers of the association of cancer due to smoking,
educational level and income level among Mexican migrants at the U.S.-Mexico border.
The results can also be used to improve lifestyle and promote better health outcomes
among migrants to reduce cancers associated with smoking, low educational and low
income levels.

The research questions for this study are:

* RQ 1: What is the association of smoking with cancer in Mexican migrants at the
US/Mexico border while controlling for age and gender?
o Hol: There is no association of smoking with cancer in Mexican migrants
at the U.S.-Mexico border while controlling for age and gender.
o Hal: There is an association of smoking with cancer in Mexican migrants
at the U.S.-Mexico border while controlling for age and gender.
* RQ 2: What is the association of education with cancer in Mexican migrants at the
U.S./Mexico border while controlling for age and gender?
o Ho2: There is no association of education with cancer in Mexican migrants

at the U.S.-Mexico border while controlling for age and gender.
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o H.2: There is an association of education with cancer in Mexican migrants

at the U.S.-Mexico border while controlling for age and gender.

* RQ 3: What is the association of income level with cancer in Mexican migrants at
the U.S./Mexico border while controlling for age and gender?
o Ho3: There is no association of income level with cancer in Mexican
migrants at the US/Mexico border while controlling for age and gender. o
H,3: There is an association of income level with cancer in Mexican
migrants at the US/Mexico border while controlling for age and gender.
The discussion in Section 3 covers accessing the secondary data set,
demographic data for the sample, statistical assumptions, and results of the
binary logistic regression analysis.
Accessing the Data for Secondary Analysis
Data Collection
After approval from the Institutional Review Board at Walden University, [
registered with the Office of Population Research and given access to download the most
recent dataset, by the University of Guadalajara. The dataset has 612 variables and 9,052
observations (MMP, 2021). The dataset was analyzed with SPSS version 28.
Discrepancies of Dataset
A major discrepancy in the dataset is the issue of missing values or missing data.
Missing data (or missing values) is defined as the data value that is not stored for a
variable in the observation of interest. The problem of missing data is relatively common
in almost all research and can have a significant effect on the conclusions that can be

drawn from the data (Kang, 2013). Even in a well-designed and controlled study, missing
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data occurs in almost all research. That issue is, however, critical, as missing data can

reduce the statistical power of a study and can produce biased estimates, leading to
invalid conclusions (Kang, 2013). In the MMP dataset, mose of my variables had missing
data (see Figure 2 and Table 1). Frequencies showed that the cancer variable had only
eight responses for the “Yes” category. Also, crosstabs from the original data showed that
there was no representation for women who had cancer. As a remedy for the missing data
dilemma in my study, I resorted to multiple imputation.

Figure 2

Overall Summary of Missing Values

Overall Summary of Missing Values

.Complete Data
Wincomplete Data

17 474
38 61%] 27 786

|61 39%]

Variables Cases Values

Table 1

Missing Values

Variable *P
Summary
Missing
N % Valid N Mean SD

Cancer Smokes? 613 742% 2339
Wage (for last formal job in 6713 .
Mex) 4048 142% 2339

44.7% 5004 5304.6754 10654.59060

a. Maximum number of variables shown: 25
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b. Minimum percentage of missing values for variable to be included: 5.0%

Figure 3

Missing Value Pattern

Missing Value Patterns

Pattern

I
edyrs Idowage smokes

Variable

Using Imputation to Generate Missing Data Within the Dataset and Satisfy the
Assumptions of Binomial Logistic Regression

It is important to note that I used multiple imputation as a rigorous data cleaning
process to identify and correct errors, inconsistencies, and missing values, to ensure a
sound statistical analysis for my study. Imputation is the process of replacing the missing
data with estimated values. Instead of deleting any case that has any missing value, this
approach preserves all cases by replacing the missing data with a probable value
estimated by other available information (Donders et al., 2006). After all missing values
have been replaced by this approach, the data set is analyzed using the standard
techniques for complete data. In regression imputation, the existing variables are used to
make a prediction, and then the predicted value is substituted as if an actual obtained
value. This approach has a number of advantages, because the imputation retains a great
deal of data over the listwise or pairwise deletion and avoids significantly altering the
standard deviation or the shape of the distribution (Allison, 2000). However, as in a mean

substitution, while a regression imputation substitutes a value that is predicted from other
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variables, no novel information is added, while the sample size has been increased and

the standard error is reduced (Yu et al., 2020). Missing data reduces the power of a trial.
Some amount of missing data is expected in virtually all studies; in such cases, the target
sample size is increased to allow for it (Yuan, 2010). In the context of my study,
imputation was the best option, so it was used. Finally, the small values were compressed
with other values into new categories to allow for statistical analysis aiming at achieving
statistical significance.

Sample Characteristics After Imputation Regression and Compressing
The standard practice of multiple imputation allowed me to compensate for the

missing values in the dataset. I applied that practice to overcome the limitations in the
secondary dataset. Imputation created five models and a “pooled” category. After the
dataset was imputed, I transformed my variables (education, age, wage, sex and smoking)
into categorical variables (see Table 2).

Table 2

Categorical Variables

Categorical Variables Coding

Parameter coding

Imputation Number Frequency (1) 2) 4)

Original data 1-6 (Primary) 1271 1.000 .000 .000
7-12 (Secondary) 793 .000 1.000 .000
13-16 (College) 36 .000 .000 .000
all other values 176 .000 .000 1.000

(unknown)




edyrsl  17-28 (Grad 63 .000 .000 .000
school)
21-35 (early 455 adulthood) 000 000 000
17-20 (adolescent) 1
1.000 .000 .000
36-50 (mid-life) 951
.000 1.000 .000
agel
51-80 (mature) 890 .000 .000 .000
81 and greater (late42
adulthood) 000 000 1.000
-25000 25001- 7761
50000 Unknown 5
greater than 50000 65 8 1.000 000
ldowage2 ’ ’
2226
1 113 .000 1.000
2
.000 .000
461 no/unknc
Sex .000 .000
smokel 000
1878 1.000
1.000
.000
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I ran the binomial logistic regression to find the p-value, the confidence interval,

and the odds ratios for each variable. It is important to note that the analysis was run with

all the variables being included in the model. Finally, I drew my conclusions from the

pooled category with statistical significance established a priori as p < 0.05.

Results and Interpretation

Assumptions of Binomial Logistic Regression

When one chooses to analyze data using binomial logistic regression, part of the

process involves checking to make sure that the data can be analyzed using a binomial
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logistic regression. It is only appropriate to use a binomial logistic regression if the data

passes the assumptions that are required for binomial logistic regression to give a valid
result:
o Assumption #1: The dependent variable should be measured on a

dichotomous (two level scale) scale.

* Assumption #2: There must be one or more independent variables, which can
be either continuous (i.e., an interval or ratio variable) or categorical (i.e., an

ordinal or nominal variable).

* Assumption #3: There must be independence of observations, and the
dependent variable should have mutually exclusive and exhaustive categories.

This is reflected in the imputed data set; there was no overlap.
* Assumption #4: There must be a linear relationship between any continuous

independent variables and the logit transformation of the dependent variable.
There was no issue with this assumption, considering that all of the variables
in my study were transformed into categorical variables after reconstruction of
the dataset through imputation.
All assumptions were met for binomial logistic regression.
Results
RQ 1: What is the Association of Smoking with Cancer in Mexican Migrants at the
U.S./Mexico Border While Controlling for Age and Gender?
Smokers were 26,734 times more likely to have cancer than non-smokers even
when controlling age and gender (p =.988). Therefore, the null hypothesis is retained.

Neither age nor gender were statistically significant in the model. There is no association
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between smoking and cancer in Mexican migrants at the U.S./Mexico border while

controlling for age and gender.
RQ 2: What is the Association of Education with Cancer in Mexican Migrants at the
U.S./Mexico Border While Controlling for Age and Gender?

Persons with a primary school education were 1.023 times more likely to have
cancer compared to persons with a graduate school education (p = 0.986; 95% CI [0.067,
15.530]. Persons with secondary school education were 1.3 times more likely to have
cancer compared to persons with a graduate school education (p = 0.792; 95% CI [0.181,
9.360]). Persons with a college education were 16.771 times more likely to have cancer
compared to persons with a graduate school education (p =.998). Lastly, persons with
unknown education status are .568 times less likely to have cancer compared to persons
with graduate education (p = 0.656; 95% CI[0.040, 8.026]). Based on these results, there
1s no association between education and cancer in Mexican migrants at the U.S./Mexico
border while controlling for age and gender; therefore, the null hypothesis is retained.
RQ 3: What is the Association of Income Level with Cancer in Mexican Migrants at
the U.S./Mexico Border While Controlling for Age and Gender?

Persons earning 1-25000 pesos annually were 34.12 times more likely to have
cancer compared to persons earning more than 50,000 pesos (p < 0.001; 95% CI[5.35,
217.73]). Persons earning 25,001 to 50,000 pesos annually 444.15 times more likely to
have cancer compared to persons earning more than 50,000 pesos annually (p = 0.996).
Persons with an unknown earning were 870,235 times more likely to have cancer
compared to persons earning more than 50,000 pesos annually (p = 0.996). The null

hypothesis that there is no association between income level and cancer in Mexican
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migrants at the U.S. border is partially rejected. There is a statistically significant

association between low wage levels (1-25,000 pesos annually) and cancer.
Table 3

Variables in the Equation (Pooled Model)

95% confidence

Interval
Variable B S.E. p value Odds ratio Lower Upper
Smoke Yes 10.194 705.096 0.988 267.4.48 0.000
No (ref) - - - - -
Age 17-20 (adolescent) :] 062 1.302 0.148  0.141 .009 2.136
36-50 (mid-life) -279 .557 622 756 237 2.419
51-80 (mature) -453 732 552 .636 121 3.351
81 and greater (late  -693 1.360 .623 .500 .023 10.981
adulthood)
21-35 (early - - - - - -
adulthood) ref
Education 1-6 (Primary) 0.23 1.261 .986 1.023 .067 15.530
7-12 (Secondary) 0.262 0.991 792 1.300 181 9.360
Unknown ) 656 .568 .040 8.026
17-28 (Graduate - - - -
school) ref
Income  1-25000 3.530 929 =001 . 34.123 5348 217730
25001-50000 1195.934 996 % 000
Unknown 13‘677 %Sl =4 6 R o .000
996
>50,000 (ref) = = =
Sex Male .580 826.255 999 1.787
.000
Female (ref) - - - - - -
*Statistically significant
Summary

In Section 3, I examined the association between cancer, smoking, educational
status (School Years C), and income (Last U.S. mig wage) while controlling for age and

gender among the Mexican migrants at the U.S./Mexico border. A binary logistic regression
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was conducted for all three research questions which had a binary dependent variable,

cancer with binary response (Yes/No). After using imputation for the process of replacing
missing data points with substituted values, I ran the analysis and found that for RQ 1, that
is asking if there is an association of smoking with cancer in Mexican migrants at the
U.S./Mexico border while controlling for age and gender, there was no association, leading
to the null hypothesis being accepted. For RQ 2, the null hypothesis was also accepting,
meaning there is no association of education with cancer in Mexican migrants at the U.S.-
Mexico border while controlling for age and gender. For RQ 3, the null hypothesis was
rejected with the analysis showing some association of low income level (Last U.S. mig
wage) with cancer among the Mexican migrants at the U.S./Mexico border while
controlling for age and gender.

In the final section of the study, I will discuss the key findings, the interpretation
of those findings, how the key findings can contribute to knowledge extension, and the
interpretation of the key findings in the context of the HBM. I will also discuss the
limitations of the study, the recommendations for future research, the implications for

social change, and I will make some closing remarks.

Section 4: Application to Professional Practice and Implications for Social Change
The purpose of this quantitative cross-sectional study was to examine the
association of smoking, education and income level with cancer in Mexican migrants at
the U.S./Mexico border. The results from the analysis can be used to inform public health
officials and health care workers of the association of cancer with smoking, low

educational, and low income levels among Mexican migrants at the U.S.-Mexico border.
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The results can be used also to improve lifestyle and promote better health outcomes

among migrants to reduce cancers associated with smoking, low educational, and low
income levels.
Summary of Key Findings and Interpretation

Secondary data were retrieved from the MMP (2021) to examine the association
of smoking, education, and income level with cancer in Mexican migrants at the
U.S./Mexico border. The dependent variable was cancer, and the independent variables
were smoking, education, and income level. For this quantitative cross-sectional study, I
used the latest data set from February 2021 and included 9,052 participants, yet there
were a lot of missing data. That is why I had to include the standard practice of

IMPUTATION for the replacement of missing data point with substituted values.
For RQ 1 inquiring about the association of smoking with cancer in Mexican

migrant population at the U.S./Mexico border, the results from the pooled model showed
no statistical significance. The p-value of the distribution shows .988 which is greater
than the conventional significant level of 0.05 hence we conclude that the addition of
smoking to the model is not statistically significant. Thus, the null hypothesis was
accepted, meaning that there is no association of smoking with cancer in Mexican
migrants at the U.S.-Mexico border while controlling for age and gender.

For RQ 2, The binomial logistic regression performed was to assess the effects of
education (SYC) while controlling for age and gender on the likelihood of the Mexican
migrants at the U.S.-Mexico border of having cancer. Here again, looking at the results
from the pooled model, the most educated or the least educated from the participants in

the study did not show statistical significance in terms of the association of educational



47
levels with cancer. From the pooled model, the p-value for the least educated was .986,

while the p-value for the most educated was .656. Both of those p-values are greater than
the conventional level of significance set at 0.05. Therefore, the null hypothesis was
accepted.

For RQ 3, which was looking into the possible association between wages and
cancer in the Mexican migrant population at the U.S./Mexico border while controlling for
age and gender. After using IMPUTATION and the recoding of the IVs, I divided the
participants into six groups from the lowest incomes to the highest incomes. Due to low
results, groups 4, 5, and 6 were compressed into group 3. In the pooled model showing
Groups 1,2,3 after compression for wages, only the group with the lowest income (group
1) had a p-value (<.001) that was lower than .05 and showing statistical significance.
Therefore, I rejected the null hypothesis of no association between cancer and wages in

Mexican Migrants at the U.S./Mexico border.
Potential Contribution to Knowledge Extension

In this study, I examined the association between cancer, smoking, educational
status (School Years C), and income while controlling for age and gender among the
Mexican migrants at the U.S./Mexico border. A binary logistic regression was conducted
for all three research questions which had a binary dependent variable, cancer with binary
response (Yes/No). In terms of knowledge extension, the findings of the study indicated
that there is no association between cancer and smoking in the Mexican migrant
population at the U.S./Mexico border and no association between cancer and educational

level. However, there was an association between cancer and income level in the Mexican
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migrant population at the U.S./Mexico border, with the lowest group showing a p-value

much less than the conventional statistically significant value of .05.

Different studies support the association of cancer with smoking and low
educational and low income levels. These studies suggest a complex relationship between
educational attainment and cancer incidence, with some types of cancer showing stronger
associations than others. My literature search in Section 1 shows that generally, lower
education is associated with higher cancer-related mortality, and some studies indicate it
may be linked to specific cancer types like lung, stomach, and esophagus cancer. Those
studies have also indicated that the relationship is not always straightforward and can be
influenced by factors like access to healthcare, lifestyle choices, and genetics. Mouw et
al. (2008) found that, for example, men with the least education had increased risks of
developing cancers of the esophagus, head and neck, stomach, colon, rectum, liver, lung,
pleura, bladder, and combined smoking-related cancers, compared to those with the most
education. Liu et al. (2024) found that educational level was a significant prognostic
factor for patients with cancer, independent of other known prognostic factors; they found
that such association was further improved by modifying the nutritional status. Gupta et
al. (2023) found a strong, significant association between participant educational
attainment and cancer mortality in the REGARDS study; they also found that such
association was mediated by the social determinants of health of the participants. The
notions of social determinants of health argue that the following factors can contribute to

cancer disparities (Pinheiro et al., 2022):
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« Limited Access to Healthcare: Individuals in low-income communities may face

barriers to accessing quality healthcare, including lack of health insurance, limited
transportation to appointments, and lack of nearby healthcare facilities.

« Socioeconomic factors: Poverty, lack of education, and unstable housing can
contribute to unhealthy lifestyle choices, such as smoking, poor diet, and limited
physical activity, increasing cancer risk.

« Delayed diagnosis and treatment: Due to limited access to healthcare and
potentially a lack of awareness about cancer symptoms, individuals in lowincome
communities may be diagnosed at later stages of cancer, when treatment is less
effective.

« Comorbidities: Individuals in low-income communities may have other health
conditions, such as obesity or diabetes, which can increase cancer risk and
complicate treatment.

«  Environmental factors: Exposure to environmental hazards, such as pollution or
toxic substances, may be more prevalent in low-income communities, increasing
cancer risk.

« Racial and ethnic disparities: Racial and ethnic minorities, who are
disproportionately represented in lower income brackets, also experience higher
cancer rates and mortality due to systemic factors and historical inequalities
Regardless of the findings of my study, according to the most recent findings from

the CDC (2024), smoking can cause cancer and then block the body from fighting it;
poisons in cigarette smoke can weaken the body’s immune system, making it harder to

kill cancer cells. When this happens, cancer cells keep growing without being stopped.
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Poisons in tobacco smoke can damage or change a cell’s DNA. The CDC reported that

smoking is a major risk factor for cancer and is directly linked to a significant portion of
cancer cases and deaths; the report estimated that smoking causes about 20% of all
cancers and about 30% of all cancer deaths in the United States. Smoking related cancer
is one of the most prominent public health concerns. The Mexican migrant population at
the U.S./Mexico border can greatly benefit from smoking focused preventive programs
deeply rooted in health education, health promotion and disease prevention. The findings
from my study will provide new insights about my population of study, such insights can
contribute to combating cancer in Mexican migrants in the border states of this country.
Interpretation of Findings in the Context of the HBM

Rosenstock’s (1974) HBM is a theoretical model that promotes health and disease
prevention and predicts health behavior changes among individuals. Rosenstock’s HBM
consists of six constructs: (a) perceived susceptibility, (b) perceived severity, (c)
perceived benefits, (d) perceived barriers, (e) cue to action, and (f) self-efficacy
(LaMorte, 2022). I analyzed the three RQs of the study based on Rosenstock’s HBM.
For Question #1, the model was appropriate for determining the association between
cancer and smoking. The Health Belief Model (HBM) suggests that an individual's belief
about their susceptibility to a health threat, the severity of that threat, and the perceived
benefits of a preventive action, along with perceived barriers and selfefficacy, influence
their decision to adopt or maintain specific health behavior like smoking. In the context
of smoking, the HBM predicts that Mexican migrants are more likely to quit or avoid
starting smoking if they perceive themselves as susceptible to smoking-related diseases,

believe those diseases are severe, and believe quitting will have benefits. In their study,



51
(Pribadi &Devy, 2020), the results showed the intention to stop smoking has a significant

correlation with perceived susceptibility (P=0.036), perceived severity (P=0.028),
perceived benefits (P=0.011), perceived barriers (P=0.003), and perceived self-efficacy
(P=0.005). This means there was a significant correlation between the intention of
participant smokers to quit smoking and the perceived factors of HBM.

For Question #2, the model was appropriate for determining the association
between cancer and education. As I mentioned above, HBM addresses perceived barriers,
benefits, susceptibility, severity, and self-efficacy, leading to better health behaviors.
HBM-based education has been effective in various contexts, including managing chronic
diseases, promoting cancer screenings, and preventing infectious diseases (Kam & Lee,
2024). (Masoudiyekt et al., 2018) conducted a quasi-experimental study on 226 women
who were selected with cluster sampling method from those referred to Dezful health
centers; they found that there was a significant relationship between women's
performance and variables of knowledge, perceived sensitivity, perceived benefits,
perceived barriers, self-efficacy, and cues to action. The conclusion was that poor
knowledge of the women in the study indicates a crucial need for formal educational
programs to sensitize women regarding the importance of breast cancer screening. By
recognizing the significance of individual perceptions, beliefs, and cues to action, the
Health Belief model enables healthcare professionals to tailor interventions effectively to
address specific health concerns and motivate individuals to adopt healthier behaviors
(Kam & Lee, 2024). That general assessment is just as applicable in the Mexican migrant
population as it is in other communities. Using the constructs of the HBM for education

in the Mexican migrant population can: (a) mitigate the risk of developing cancer and the
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severity of the same, (b) promote health behavior changes to lower the risk of cancer, (¢)

explain how to address barriers that may impede a positive behavior change such as
environmental and social factors, (d) promote behavior change, and (¢) increase the
migrants willingness to keep up with the behavior change for a better quality of life and
health. Screening and prevention programs that promote education can also be effective
in increasing Mexican migrants’ self-efficacy and their belief in their ability to manage
their cancer risks.

For Question #3, the Health Belief Model was appropriate for determining the
association between cancer and income level in the Mexican migrants at the US/Mexico
border. The Health Belief Model (HBM) can be used to understand how income level
might influence an individual's perception of cancer risk and their willingness to engage
in preventative behaviors (Sharifikia et al., 2019). By exploring how income impacts
HBM constructs like perceived susceptibility, severity, benefits, and barriers, researchers
can gain insights into how socioeconomic factors in marginalized communities, such as
the Mexican migrants, might contribute to health disparities in cancer prevention.
Migrants with lower incomes may perceive themselves as less likely to develop cancer,
potentially due to a lack of awareness or misinformation about risk factors, as well as a
perceived lack of access to health information. Those with lower incomes may not fully
appreciate the severity of cancer, both in terms of its impact on their health and the
financial implications of treatment and care. Lower-income individuals may not fully
appreciate the potential benefits of preventative measures like screening and early
detection, especially if they perceive the costs of these measures as outweighing the

potential benefits. Income can act as a barrier to access to healthcare and resources,
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including screening tests, treatments, and supportive services. Lower-income Mexican

migrants may be less likely to receive cues to action from their environment, such as
encouragement from healthcare providers, support groups, or community organizations.
Low-income migrant may lack confidence in their ability to manage their health and
engage in preventative behaviors, which can further limit their participation in
healthrelated activities. By considering the HBM constructs in relation to income level,
researchers and healthcare providers can develop targeted interventions that address the
specific needs and challenges faced by lower-income individuals in the Mexican migrant
population in accessing cancer prevention and treatment.
Limitations of the Study

A major limitation for this study was that the dataset had many missing responses
on the key variables for the study which led me to perform multiple imputation of the
dataset. While it is a powerful method of handling missing data, multiple imputation
(MI), has several limitations. According to (Lip et al., 2015), MI is not a perfect solution
and can introduce bias if not used carefully. One major limitation is that it relies on the
assumption that data are missing at random (MAR), and if this assumption is violated (i.e.,
data are missing not at random (MNAR)), MI may not provide reliable results. Other
limitations include the potential for increased computational burden, the need for careful
model specification, and the possibility of inaccurate imputation if the missing data
mechanism is complex. I can attest that the MI techniques in this study were used carefully
and meticulously.

Some other limitations of using secondary data for this study include potential for

outdated information, lack of specific details relevant to our research questions, possible
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inconsistency in data collection methods, possible bias from the original data source, and

difficulty verifying the accuracy of the data; essentially, our secondary data, was not
perfectly aligned with our research needs and could have been unreliable if not carefully
evaluated. Educational status, one of our independent variables, may yield inaccurate data
since participants may inaccurately provide their academic achievement. The same
accuracy concern stands for age as one of the control variables. Finally, as our study is
using secondary data, key ethical concerns may include potential harm to participants due
to privacy breaches if identifying information is present, lack of informed consent from
original participants, potential for misinterpretation of data due to not fully understanding
the original context, not adequately acknowledging the original data source, and the risk
of re-identifying individuals through data combination, especially when dealing with
sensitive information. (Tripathy, 2023) explains that when using secondary data,
confidentiality issues arise because researchers may not have direct access to the original
participants' consent, potentially exposing sensitive personal information even if the data
appears anonymized, leading to a risk of re-identification if not handled properly,
especially when combining data from multiple sources or using advanced analysis
techniques; this can result in potential harm to individuals represented in the data. The
other limitation was that the study was not specific on a particular type of cancer. The
data dealt with cancer as a general subject. Cancer research is challenging due to its
heterogeneity, meaning each cancer is unique, and even within the same tumor, cells
differ (Fisher et al., 2013). This, coupled with the diverse ways cancer cells interact with
their environment and the difficulty in pinpointing specific causes, makes it difficult to

develop one-size-fits-all approaches. Finally, it is reported that the data for the Mexican



55
migrant project were collected through the anthropological research method. These

methods are well known for several challenges, including the potential for cultural bias,
ethical dilemmas, language barriers, difficulties in access to research communities, and
the need for accurate interpretation of cultural practices and maintenance of objectivity.
Researchers also grapple with ensuring the validity and reliability of their findings,
particularly in ethnographic studies (Appell, 1998).

Recommendations for Future Research

Further research can be geared towards the prevention or reduction of limitations
such as the ones I encountered with the secondary dataset that I used for this
investigation. As I mentioned before, missing data reduces the power of a trial. More
attention should be paid to the missing data in the design and performance of the studies
and in the analysis of the resulting data. Further research can be conducted to find the
best solution to the missing data dilemma, and how to maximize the data collection when
the study protocol is designed and the data collected. Further research can also elaborate
on the application of sophisticated statistical analysis techniques, and how these
techniques should be performed only after the maximal efforts have been employed to
reduce missing data in the design and prevention techniques (Kang, 2013).

Further research can also contribute to developing the best notions on how to
focus on screening and prevention to encourage early detection and prevention through
cancer screening, vaccination, and healthy lifestyle choices. Further research should be
done on how to practice cultural sensitivity, addressing cultural barriers to healthcare
access and providing culturally sensitive cancer prevention strategies that can improve

outcomes. Further research is also needed to understand the complex interplay of factors
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influencing cancer risk in Mexican migrants. Future researchers should work on

providing the guidelines for collaboratives efforts to strengthen partnered research
between the U.S. and Mexico, which can help identify strategies to reduce the cancer
burden in this population. It is important to remember that while Mexican migrants may
have lower overall cancer rates compared to some other populations, specific cancer
types and risk factors vary. Understanding these variations and addressing barriers to care
is crucial for improving cancer outcomes in this population.

Finally, further research can design a joint venture via which, public health
professionals and primary care providers can play a significant role in educational
interventions for cancer risk management in the Mexican migrant community.
Professionals from both disciplines could promote knowledge about cancer, medication
adherence, and screening to the patients and their spouses (if applicable). It is also
essential to provide these educational programs and interventions in English and Spanish
to reduce poor health literacy, which is common among the Mexican migrant community
(Medina et al., 2022).

Implications for Social Change

The findings of the study can lead to positive social change by promoting
smoking prevention/cessation leading to the decrease of cancer risks in Mexican migrants
on the US/ Mexico border at multiple levels. (Kale et al., 2023) finds that cancer research
can create positive social change by reducing the burden of cancer, improving patient
outcomes, and promoting health equity. This is achieved through advancements in
prevention, diagnosis, treatment, and survivorship, along with community engagement

and policy advocacy.
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The study's findings will contribute to positive social change to the extent that

they can highlight the public health need for increased cancer awareness programs for
Mexican migrants at the US- Mexico border and in all other populations where smoking,
lack of education and sub-par income level pose a threat to public health. Those findings
will be very useful to better understand the underlying causes of increased cancer risks in
similar populations and to develop strategies to mitigate SES disparities in such
communities. Socioeconomic status is considered a key social determinant of health,
meaning it significantly influences health outcomes beyond individual factors like
genetics. (Barakat & Konstantinidis, 2023) shows that there is a strong correlation
between lower SES and poorer health, including higher rates of chronic diseases like
heart disease, diabetes, and cancer, as well as increased risk of mental health issues. From
all rudimentary evidence, social mobility appears to impact health. In general, evidence
suggests that individuals who experience consistently high SES and those who experience
upward social mobility have better health outcomes throughout life and in adulthood than
those who experience consistently low SES and downward social mobility (Barakat &
Konstantinidis, 2023). Poorer SES, whether measured by education, income, occupation,
race and ethnicity, or locality, has been associated with a variety of negative health
outcomes including cancer and a shorter life expectancy (Donahoe & McGuire, 2020).
The findings of this study, if put into application, will be an immense contribution to
positive social change in migrant populations at the northern Mexican border and all
other communities marked by that vexing relationship between SES and Health.

Findings of the study can be very significant in promoting smoking cessation,

leading to decrease cancer risk at multiple levels. Smoking cessation/education at an
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individual level is significant because it can substantially improve personal health by

reducing the risk of numerous diseases like lung cancer, heart disease, stroke, and chronic
obstructive pulmonary disease (COPD), potentially adding years to life expectancy,
enhancing quality of life, and saving money on healthcare costs; essentially, quitting
smoking is one of the most impactful positive health choices a person can make for
himself or herself. Smoking cessation/education at a family level is significant because it
protects family members from the harmful effects of secondhand smoke, sets a positive
example for children, reduces the likelihood of children starting to smoke themselves,
and can significantly improve overall family health and well-being by minimizing the
risk of smoking-related diseases across generations.

Implementing smoking cessation/education initiatives at an organizational level
will be significant as those initiatives can lead to noticeable improvements in employee
health, increased productivity, reduced healthcare costs, enhanced employee morale, and
a positive company image, ultimately contributing to a more successful business
operation by minimizing the negative impacts of tobacco use on the workforce.

Smoking cessation at a community level is significant because it can greatly
reduce the prevalence of smoking-related diseases, improve overall population health,
decrease healthcare costs, protect non-smokers from secondhand smoke exposure, and
create a supportive environment that encourages people to quit smoking by normalizing
smoke-free behaviors across the community, leading to a wider positive impact on public
health compared to individual interventions alone.

Smoking cessation/education is highly important in policy making because it can

significantly reduce the burden of tobacco-related diseases, improve public health, save
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healthcare costs, and promote a healthier population by implementing policies that

encourage people to quit smoking, such as smoke-free environments, access to cessation
treatments, and public awareness campaigns, ultimately leading to a substantial decrease
in smoking prevalence and its associated health risks.

In terms of income level, lower SES is consistently associated with a higher
incidence of certain cancers, poorer prognosis, and reduced access to screening and
treatment (Heidary et al., 2013). Common knowledge is that individual-level poverty is
associated with substantial cancer risk due to increased exposure to carcinogens, low
educational attainment, and lack of access to care. It has been established that the poor
tend to suffer worse health and die at a younger age than their more counterparts; they
have a higher incidence of a child and maternal mortality rate, a higher incidence of
diseases, and more inadequate access to health care and social protection (Anon, 2003).
Socioeconomic status (SES) is associated with a range of health outcomes, including
cancer diagnosis and survival. (Ruan et al., 2024) conducted a study on the relationships
between neighborhood-level income, cancer stage at diagnosis, and cancer-specific
mortality in Alberta, Canada; the investigators found that lower income quintiles had
significantly worse cancer-specific survival for breast, colorectal, liver, lung, nonHodgkin
lymphoma, oral cavity, pancreas, and prostate cancers. Disparities were observed in
cancer outcomes across neighborhood-level income groups, which demonstrates that
health inequities by SES exist and are threat to public health.

The study's findings will be significant to the extent that they can highlight the
public health need for increased cancer awareness programs for Mexican migrants at the

US- Mexico border and in all other populations where smoking, lack of education and
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sub-par income level pose a threat to public health. Those findings will be very useful to

better understand the underlying causes of increased cancer risks in similar populations
and to develop strategies to mitigate SES disparities in such communities.
Conclusion

The purpose of this quantitative correlational study was to examine the potential
association between smoking, education and income levels with cancer, while controlling
age and gender. As I mentioned earlier in this manuscript, cancer is one of the most
prominent and significant public health issues. It is a leading cause of death worldwide
and in the United States, and it poses a substantial burden on individuals, families,
communities, and healthcare systems (NCI, 2025). Unfortunately, cancer’s impact on
public health will continue to grow as the US population ages and some cancer incidence
rates rise. Cancer disproportionately affects certain populations, contributing to health
disparities. The analysis of the findings of this study, using secondary data from the
Mexican Migrant Project led to the acceptation of the Null hypothesis for the association
of smoking and income level with cancer in the Mexican migrant population at the
US/Mexico border, while supporting an association with low educational level with
cancer. Based on the findings of several studies, cancer is a significant health concern
among Mexican migrants in the U.S. There are currently over 34 million people of
Mexican origin in the US, comprising 11% of the US population (Gonzalez-Barrera &
Lopez, 2013). In an interconnected, globalized world, risk factors and cancer control are
increasingly moving in tandem; effective efforts in combatting cancer, both in terms of
research as well as medical practice, may be best accomplished with stronger research

partnerships between the United States and Mexico (Gonzalez-Barrera & Lopez, 2013).
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The findings from the current study demonstrate the importance of public health guided

cancer bilingual educational programs and interventions for the Mexican migrant
community that are based on the constructs of the HBM. I hope that this study will be a
noticeable contributor in reducing the burden of cancer. I hope that further research along
the same line will lead to the development of effective cancer prevention strategies such
as (like those against HPV) and lifestyle interventions (like smoking cessation and
healthy diet). Finally, my hope is that the research findings from this study can be used to
inform policy decisions and advocate for policies that promote equity in cancer care, such

as improving access to screening and treatment in the vulnerable populations.
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Appendix: Field-Based Products

Field Based Product #1

Title: Informative Program on Cigarette Smoking for Hispanic Migrants near
Border Crossings.

* Introduction
Even-though Mexican immigrants in the US tend to have lower cigarette smoking rates
than both their US-born Mexican counterparts and individuals in Mexico, the rate of
smoking and its association with cancer remains a public health issue of concern (Tong et
al., 2012). While the findings from the study that I have just mentioned may suggest that
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initial migration might suppress smoking, further studies have found that acculturation
into US culture can lead to an increase in smoking rates, particularly for women.

* Scope of the Problem
Smoking contributes to a higher prevalence of chronic diseases, increasing healthcare
spending and reducing overall economic output. (Navas-Nacher et al., 2015) explains that
the economic burden of smoking is significant across various populations, including
Hispanic migrants, and encompasses both direct medical costs and indirect costs like lost
productivity and premature death. While Hispanic migrants may experience a relatively
lower smoking prevalence compared to some other groups in the U.S., the economic
impact of smoking within this community still exists and should be considered.

* Current Approaches
There are currently no structured approaches to smoking prevention or cessation in the
Mexican migrant communities near the border crossings. I feel that the disinterest in
creating structured approaches to address the smoking problem and its consequences in
Mexican migrants will probably get worse considering the recent significant reduction
that has been made in the public health expenses for such communities around the
country.

* Proposed Program or Policy
To address the smoking problem in the Mexican migrant communities, I propose: 1-

Development of anti-smoking support groups in Spanish

2- Speaking at churches and community events where Migrants could attend 3-

Exposition of posters in Spanish where they could easily be seen.

4- Effective tobacco control policies, such as increasing cigarette taxes and
implementing smoke-free environments, can help reduce smoking rates and
lessen the economic burden on Hispanic communities care.

* Major Constituencies
It takes a concerted effort to deal with smoking cessation which requires a multifaceted
approach that includes individual strategies, support from others, and potentially
professional help such as behavioral counselling or even medications. This effort
involves identifying triggers, developing coping mechanisms, and seeking support from
friends, family, healthcare professionals and the government. The federal government, the
state and city governments, the community leaders, the schoolteachers, the faithbased
leaders, the primary care practitioners, the non-profit organizations and the public health
officials.

* Conclusions
Smoking is a community concern due to its widespread negative health impacts and the
costs associated with them, affecting both individual smokers and non-smokers alike. I
concur with (Mendez et al., 2023) that secondhand smoke poses a health risk to others,
and smoking contributes to various preventable diseases and premature deaths.
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Field Product #2 Community Health Intervention Plan for An Informative Program

on Smoking for Hispanic Migrants near Border Crossings to Reduce Cancer Rates
Problem Definition:
The situation or issue that prompted me to create this Field-Based Product is the serious public
health crisis at the United States-Mexico border where individuals escape from various hazardous
living conditions in their home country to seek asylum. However, they become vulnerable to
chronic health problems, infectious diseases criminal activity, and mental health risks (Diamond et
al., 2020), (Pinheiro et al., 2017).
Goal Setting:
The ultimate intention behind the goals is to effectively raise awareness about the link between
smoking and cancer. The goals will focus on: 1- Educate about smoking and its consequences
2- Promote prevention/cessation
3- Prevent secondhand smoke exposure

Target Population:
Hispanics, particularly, Mexican migrants at the US/Mexico border

Intervention Strategies:
1- Development of anti-smoking support groups in Spanish
2- Speaking at churches and community events where Migrants could attend 3- Exposition
of posters in Spanish where they could easily be seen.

4- Effective tobacco control policies, such as increasing cigarette taxes and implementing
smokefree environments, can help reduce smoking rates and lessen the economic burden on
Hispanic communities care.

Implementation Plan:

1- Create anti-smoking support groups using influential members in the community within 3
months. They would be educated on smoking and its consequences, and they would be trained
to pass this knowledge on to the community members, as well as empower them to make
choices to promote smoking prevention or cessation.

2- Connect with the places of worship and the community centers where migrants normally attend
within 3 months. I would request time to speak (in Spanish) on smoking and how it is
associated with cancer.

3- Deliver the message in Spanish to facilitate the full understanding of at least 50 percent of the
target population.

4-  Obtain resources within 3 months from the health department and non-profit organizations that
are supportive of health education and disease prevention.

5- Assign roles and responsibilities to everyone involved in the implementation of my plan,
including the health department workers, the teachers, the faith-based leaders, the community
organizers, the politicians.

6- Develop a hyphenated sense of awareness of smoking in the general community within 3
months

7- Create a Hot line for community members to get access to information and encouragement.

Evaluation Plan:

1-Create a robust framework involving clear goals, specific indicators, regular data collection,
analysis, and reporting to effectively monitor and evaluate the intervention.

2- Create mechanisms for using the evaluation findings to improve the intervention and ensure it
continues to meet its intended purpose.

3-Design Pre- and Post-Assessments: These assessments provide a baseline measure of the
community member’s skills or behaviors before the intervention, and then again after the
intervention is complete. This allows for a comparison to see if progress has been made. 4-
Maintain Ongoing Data Collection: This involves tracking progress throughout the intervention
period. This could include collecting data on specific behaviors, expected performance, or other
relevant factors.
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5- Gather Qualitative Data: While numbers are important, I would not underestimate the value of
qualitative data. Observations, interviews, and anecdotal notes can provide rich insights into how
the individual is experiencing the intervention and the changes they are seeing in themselves.
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Field Product #3

Visual Representations of Intervention Plan Framework

UEJAR UE FUMAR

PREOCESN.

Dejar de fumar es un proceso, require practica.

Dejar de fumar es posible.

A menudo se necesitan varios intentos para lograrlo por completo, pero cada vez que lo
intenta, aprende mas sobre lo que funciona para usted.

Empiece aqui!

Empiece ahora!
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Quitting smoking is a process, it requires practice. Quitting smoking is possible. It often

requires several attempts to achieve the goal, but every time one attempt is made, the

smoker learns more about what works and what does not. The time to start is now.

Un consejero gratuito para dejar de fumar puede:

* Ayudarle a hacer un plan para dejar de fumar que funcione para usted
* Darle consejos sobre cdmo manejar los antojos o la abstinencia
* Aconsejarle sobre medicamentos para dejar de fumar

* Informarle sobre otros recursos que le ayudaran a dejar de fumar



Field Product #4
Fact and Information Sheet #1

Si dejo de fumar, ;mejorara la

salud de mi corazon?

Si fuma cigarrillos,
cuanto antes pueda
dejar de fumar,
mejor.

Dejar de fumar le beneficia al corazon y al
sistema cardiovascular ahora y en el futuro:

Aponos T2 horas Qansre d@ cRatng 3fon g

Veinte minulos fespuds de dofar de Baber dajads de fomar, s
ke S beaer un

después de dejar de fumar, el nivel de e b Rl
fumar, la frecuencia mondxide do carbong 54 Teduce ol mises nheel S8
wm ka3 sangre descionde PErSOnas s HUnCE han

cardiaca disminuye.
& niveles normales. Tursds e du viss,

Sifuma cigarrillos y le preocupa su corazdn y su salud cardiovascular,

consulte con su médico u otro proveedor de atencidn médica sobre las

formas de dejar de fumar para ayudar a proteger ¢k corazdn. Tambidn

puede encontrar recursos que le ayudardan en su camine hacia una vida
libre de cigarrillos en espanel.srmokeflree.gov.

CANTRD PR RSSO Tod S8 TARLES

ST 1535

&3



Fact and Information Sheet #2

Los Efectos del Tabaquismo en La Salud

Fumar causa dano

a casi todos los drganos
del cuerpo y conduce

a una muerte prematura.

El tabaquismo es una de las principales causas

de enfermedad car , que es La pr
causa de muerte en los Estados Unidos.

Fumar aumenta el riesgo
de sufrir un accidente
cerebrovascular.

Las muertes por accidente
cerebrovascular son mas
probables entre los fumadores
que entre Los exfumadores o las
personas que nunca han fumado.

Fumar es una de las causas de la diabetes tipo 2.

y después del embarazo puede

perjudicar La salud del bebé. en los Estados Unidos tienen diabetes.

R

Fumar antes, durante Mas de 38 millones de adultos ‘

El humo de
segunda mano
causa mas de

40,000

muertes al ano.

CENTRO PARA PRODUCTOS DE TABACO

C1P198.3 | Acwalzags n maye dol 2028
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