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Abstract

Graduates of Doctor of Nursing Practice programs complete a scholarly project that relies
on the interpretation of data. To facilitate skill development, students are introduced to data
analysis techniques during a population health outcomes course. We used a data-driven
classroom experience to highlight issues of justice, producing rigorous research results to
promote action and social impact in an initiative named “data for good.”

There is no better time to examine population health outcomes than during the first
pandemic in 100 years. More than 26 million Americans have contracted COVID-19. The overall
death rate in the U.S. is 85% higher than other high-income countries at 27.2 per 100,000 people.
Scientists recognize the widespread impact of the pandemic and the unequally distributed
consequences across social strata, with low-income people more likely to contract the virus and
suffer severe health problems. This creates an opportunity to reflect on justice and perceptions
about poverty and inequity.

This article outlines an educational innovation and the incredulous context in which it was
carried out. We describe the educational objectives of the experience and present results from

one analysis. We offer lessons learned, including the need to maintain focus on the story of
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justice these data reveal, and offer opportunities for improvement, including the use of more

focused reflection questions.

Description

There are over 350 programs in all 50 states that prepare registered nurses to become
advanced practice nurses, earning the Doctor of Nursing Practice (DNP) degree (American
Association of Colleges of Nursing [AACN], 2006). Nurses who choose to pursue a Jesuit education
make an important choice: they will integrate mind, body, and spirit in a way that prepares them
to contribute to the common good as individuals of faith, which compels nurses to work toward
justice in the service of others (Quinn, 2016). The concept of justice in the Catholic faith is a
cardinal virtue, a moral quality or habit which “renders to each and to all what belongs to them”
(Slater, 1910). The moral quality of justice is commonly understood in assertions that all of the
nation’s children have a right to an education, to not be hungry, or have access to healthcare.
However, morality is a complex and difficult concept to teach. Dalton and Crosby (2006) suggest
that the use of activities such as community service learning and diversity education promote
moral reflection and ethical decision-making among college aged students. This article
documents our experience with a classroom data-driven assignment that sought to promote

service learning around justice, using publicly available COVID-19 data.

Type of experience

During the fall of 2020, at the height of the pandemic, DNP students at Gonzaga University
(GU) took a newly designed population health outcomes class for the first time. Students spent
the first ten weeks of the 16-week semester using data analysis techniques to query datasets
related to common population health issues such as hypertension, diabetes, heart attack, and
stroke. For example, a chi square test was used to examine gender differences in hypertension
and linear regression was used to examine the relationship between age and blood glucose. This
work prepared students to examine population health outcomes independently during the last
six weeks of class. The course manager secured datasets by partnering with local community

agencies and commissioned the curation of publicly available datasets from the National Health



and Nutrition Examination Survey (NHANES) and from the Centers for Disease Control and
Prevention (CDC) Behavioral Factor Surveillance System (BRFSS). Students were encouraged to
select a dataset project that matched their personal and professional interests. Students
proposed a population health related research question, performed a review of the literature,
analyzed the data, and presented their findings in the form of a scholarly, academic poster worth
30% of their grade in this culminating course experience. We present a sample in this article to
illustrate the power of using population health level datasets to inform our understanding of

health equity and justice.

Context in which the project was carried out

The context in which these analyses were carried out was striking. This new population
health course ran during the first pandemic in one hundred years. Nearly 500,000 Americans
have lost their lives to COVID-19, an impact felt disproportionately by the poor and vulnerable,
which highlights justice issues in a dramatic way for a generation of students who have only read
about the 1918 Influenza pandemic in textbooks (Beaubien, 2020; Boserup et al., 2020; CDC,
2019; Mahase et al., 2020; Wiwad et al., 2021). The dataset selected for this exemplar contained
variables related to social determinants of health as they predicted mortality and morbidity intra-
pandemic. The World Health Organization (WHQ) defines health as “a state of complete physical,
mental and social well-being and not merely the absence of disease or infirmity” (WHO, 2021).
Many factors influence health, including genetics, behavior, medical care, social factors, as well
as environmental and physical effects (CDC, 2021a). Researchers estimate that up to 20% of a
person’s health is due to social factors or determinants of health such as: economic stability,
education access and quality, health care access and quality, neighborhood and built
environment, and social and community context (Braveman & Gottlieb, 2014; O’Neill Hayes &
Delk, 2018; U. S. Department of Health & Human Services, n.d.). Of these, economic instability
can lead to poverty and homelessness, resulting in decreased life expectancy of 10-15 years and
poor health throughout the lifespan (Chetty et al, 2016). The U.S. poverty rate in 2019 was 10.5%,
representing about 34 million people (Semega et al., 2020) and 567,715 homeless people

(National Alliance to End Homelessness, 2020). It is important to note that these figures



represent all Americans; poverty and homelessness is associated with every part of the country,
every gender, every racial and ethnic category, and every type of family unit (National Alliance to
End Homelessness, 2020). Poverty and homelessness are linked to the need for community food
banks, charitable resources, and federal nutrition programs such as Supplemental Nutrition
Assistance Programs (SNAP), which are essential to address food insecurity and end hunger
among low-income individuals and families (U.S. Department of Agriculture, n.d.). Poverty is also
connected to violence, whereby persons living in households at or below the poverty level
experienced violent victimization at rates more than twice that of high-income households
(Harrel et al., 2014).

Poverty is one of many barriers to obtaining healthcare despite the abundance of
programs designed to serve the poor. While the Affordable Care Act (ACA) improved access to
health insurance for many Americans, the number of uninsured increased by more than one
million between 2018 and 2019 and by 2.2 million from 2016 (Tolbert et al., 2020). In 2019, more
than eight in ten (82.6%) uninsured people were in families with incomes below 400% of poverty
(Tolbert et al., 2020). The number of uninsured rose steadily during the pandemic as millions of
American workers lost their jobs.

The poor represent one of the most vulnerable populations in the COVID-19 crisis. Those
who live in poverty were more likely to have poor health before the pandemic, and during it, lost
access to services that provided regular food, water, and shelter, further exacerbating the
problem. Many of the recommendations to prevent the spread of COVID-19 issued by the CDC
may be difficult for persons experiencing poverty, for example, avoiding crowded places is
impossible if you are sleeping in a shelter and using public transportation (CDC, 2020). It is
reasonable to predict that people suffering poverty and homelessness will be disproportionately
affected by COVID-19. A plethora of high quality research studies report that a variety of
vulnerable populations experience COVID-19 mortality at disproportionate rates, for example,
ethnic minorities (Lynn & Meisenberg, 2020) including African Americans (Kim & Bostwick, 2020;
Williamson et al., 2020) and South Asians (Williamson et al., 2020), prisoners (Saloner et al.,

2020), older adults (Mahase, 2020; Olsen et al., 2020; Williamson et al., 2020), people with low



socioeconomic status (Strang, Furst, & Schultz, 2020), the chronically ill (Pachiega et al., 2020;
Williamson et al., 2020), and those living in rural locations (Rashid et al., 2020).

The population health analysis assignment we created afforded nurses the opportunity
to discover for themselves the impact of poverty, homelessness, and access to healthcare on
COVID-19 mortality, highlighting an important aspect of justice in the Catholic, Jesuit, and

humanistic sense.

Objectives, methodology, and results

The objectives of the population health assignment were to: (i) provide an opportunity to
work with real-world population level data, (ii) pose research questions, (iii) apply data analysis
techniques learned in class, (iv) describe insights gained from analysis, and (v) create a scholarly
poster presenting results. In addition, students completed a review of the literature as it
pertained to their topic and posted weekly project management updates, reflecting on their
progress and experience. In this way, students were exposed to the Ignatian Pedagogical
Paradigm of context, experience, reflection, action, and evaluation.

Given that the focus of this article is not data analysis, we provide a general synopsis of
what one sample analysis entailed and focus primarily on the ways DNP students could use those
findings to address justice and promote change. The datasets were created from publicly
available data from BRFFS. The purpose of the sample study was “to explore potential factors
affecting COVID-19 cases and deaths” as well as “to identify differences that exist across states.”
Data was collected for counties of the following states: California, Idaho, Montana, Nevada,
Oregon, and Washington. Variables included: population by county; reported number of COVID-
19 cases and deaths related to COVID-19 (as of 08/12/2020); a homelessness indicator; violent
crimes per 100K people; and the population of the county in poverty, living in single-parent
households, with no health insurance, and who receive SNAP benefits. Several variables were
transformed to per 100K rates to account for the population of each county. No significant issues

with collinearity were found.



The reported number of COVID-19 cases per 100K people ranged from 0 to 3,139 (M =
665), while the number of reported COVID-19 -related deaths per 100K people ranged from 0 to
57 (M = 8). A description of the dataset can be found in Table 1.

Table 1.

Description of dataset, per 100,000 people

Variable Mean Standard Deviation ~ Range

Living in poverty 14,715 4,293 4,600 - 29,100
No health insurance 10,374 3,308 4,300 - 20,500
Receiving SNAP benefit 12,018 5,410 0-28,000
Violent crimes 257 166 0-78

To explore the impact of potential factors on the reported number of COVID-19 cases per
100K people, a multiple regression analysis was performed. The regression model was significant;
F (3, 234) = 13.96, p = 0.000; yet explained only 14.1% of the variance, indicating that there are
other factors of influence. The number of violent crimes per 100K people in the county (p =
0.007); population of the county per 100K people who do not have health insurance (p = 0.001);
and population of county per 100K people who receive SNAP benefits (p = 0.000) were all

statistically significant while poverty and homelessness were not (Table 2).

Table 2.

Significant variables in multiple regression analysis

Variables (per 100K people) Stand. B t p

Violent crimes 0.174 2.715 0.007
No health insurance 0.203 3.262 0.001
Receiving SNAP benefit 0.294 4.621 0.000

A higher number of COVID-19 cases was associated with: higher numbers of violent

crimes, higher population without health insurance, and higher population who receive SNAP



benefits. Poverty as a variable was not statistically significant, yet poverty was moderately
correlated with receiving SNAP benefits (r = 0.599). Moreover, the population receiving SNAP
benefits and the population living in a single parent household was also moderately correlated (r
= 0.523). Homelessness was moderately correlated with the population who has no health
insurance (r = 0.583). These correlations suggest that poverty and homelessness may be
represented by other, more specific variables such as lack of health insurance and food assistance
programs. This finding is worthy of further study.

To address the second research question: “Are there significant differences in the number
of reported COVID-19 cases per 100K people across different states” an analysis of variance
(ANOVA) was performed. The ANOVA demonstrated that there were significant differences, F
(5, 232) = 7.330, p = 0.000. The results of a post hoc analysis revealed that California’s mean
number of reported COVID-19 cases (M = 944.72) was statistically significantly higher than that
of Montana (M = 294.88), p = 0.000, and Oregon (M = 544.60), p = 0.042; and Idaho’s mean
number of reported COVID-19 cases (M = 885.76) was higher than Montana, p = 0.000. There
were no differences in the mean number of reported cases between other pairs. Similar results
as it pertains to the difference across states were found when the number of the reported deaths
related to COVID-19 was used instead of the number of reported COVID-19 cases. In Washington
state, where GU is located, a regression analysis using the reported number of related COVID-19
deaths per 100K people as the dependent variable revealed that the most significant factor is
population of the county per 100K people who has no health insurance t (35) = 4.430, p = 0.001;
moreover, this variable by itself explained 35.9% of the variance. This sample study provides
insight into factors that impact the reported number of COVID-19 cases and COVID-19-related
deaths per 100K people in various counties, as well as differences that exists across states. The

population of the county who has no health insurance was among the most significant factors.

Lessons learned
We offer the following take-aways from our reflections on this classroom activity,
designed to highlight an area of justice for students studying to become nurse practitioners. First,

students were given an option during class to work closely with a community agency to make a



discovery that was important to the partner or to use a dataset that was curated from public
sources of de-identified data. We felt a moral obligation to confirm the analysis when a student
selected a community agency dataset before the results of the analysis were provided to the
community member. This created a great deal of extra work for faculty who were not just
evaluating a deliverable, but also performing independent analysis.

Second, securing publicly available datasets for student work is not as easy as it may
sound. Clinical data, especially those that come from electronic health records and registries is
notoriously “messy” and requires a great deal of manipulation before it can be analyzed in a clean
dataset. This process, known as “extract, load, transform (ELT)” relies on data and computer
science skills that most clinical faculty and students do not have. We were fortunate that our
Provost’s office approved a one-time expenditure of approximately $1000 to pay for a contractor
to build 12 datasets. Each dataset contained five to seven variables and we anticipate students
registered in the class will re-use these datasets to answer many different questions over
subsequent semesters. However, the potential exists for datasets to be shared outside of class
and re-purposed, necessitating the continual creation of new datasets to ensure that each
student is doing original work. This will add to the cost and preparation time for the course in the
future.

Third, we were pleased with the feedback we received this semester regarding this
assignment. All students reported being “stretched” and “having to work really hard” to learn
data analysis techniques. Students enjoyed the service learning experience, believing they were
“actually making a difference” in the communities in which they lived and worked. In each case,
the student learned something about their community and the people residing in it that they did
not know before. Topics highlighted the vulnerable in our society, including the homeless, those
who had been sexually assaulted, and those who lacked proficiency with internet-enabled tools,
highlighting the digital divide. In exploring these difficult topics, we believe we are promoting the
university mission to “foster a mature commitment to dignity of the human person, social justice,
diversity ... solidarity with the poor and vulnerable” (GU, n.d.).

Fourth, as the exemplar analysis demonstrates, the challenge for faculty who are mindful

of Ignatian pedagogy and the Catholic intellectual tradition, is to keep students focused on the



story within these data, not the results themselves. For example, neither poverty nor homeless
was statistically significant in the model presented, but does that mean social problems do not
contribute to our understanding of population health? Of course not! Instead, students are asked
to consider the lives of the poor and the vulnerable and the ways in which that condition relates
to other variables. In this case, it is hard to imagine how a person who lost their job or is homeless
could sign up for, pay for, or easily access healthcare during the pandemic. In this way, the
insights and reflections from this activity can serve to change students’ minds about poverty and

justice (Wiwad et al., 2021).

Opportunities for improvement

In future iterations of the course, we recommend the addition of course content on the
topic of justice beyond the discussion of social determinants of health that commonly appears in
population health textbooks (Nash et al., 2021). Jesuit schools are called to integrate the
promotion of justice into our teaching (Kolvenbach, 2000). Brackley (2006) offers three methods
for accomplishing this task: understanding the real world, focusing on the big questions, and
freeing us from bias. We believe that by using publicly available real-world, quantitative data, we
have accomplished two of three, and argue for more focused deliberation on the question of
justice. Throughout the course, we intended for students to focus on the issue of justice as
ethnicity or race is used as a variable in analysis, but this intention could be driven by reflection
guestions that cause students to pause and thoughtfully consider its impact. For example, a
reflection question for a weekly assignment could be “What does the difference in outcome based
on race suggest about us, as American healthcare providers?” A required element of the final
assignment could be to “Report your discoveries about justice-related issues during this analysis
and reflect upon their meaning to you as a healthcare provider.”

Furthermore, as students gain awareness of issues pertaining to justice and the equitable
distribution of healthcare resources, they may be encouraged to advocate for policy change in
future course work or scholarly projects. Advocacy and leadership for policy change are seen as
essential qualities of a DNP (AACN, 2006) and support the achievement of curricular objectives.

This is especially powerful when students utilize theoretical constructs, like the Social-Ecological
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Model of Health (CDC, 2021b) to explore justice. The model offers perspective on the complex
ways that society, community, and various relationships interact with an individual’s health. For
example, neighborhoods with low-income residents often lack resources to promote health such
as sidewalks, parks for recreation, lighting for safety, and access to full-service grocery stores to
purchase healthy, nutritional foods (Larson et al., 2009). This can be eye-opening to students who
are trained to address health-related needs in the context of an outpatient clinic visit. Exposure
to models that prepare a student to take policy-oriented action at a community versus individual
level are seen as immensely helpful to reducing health inequity and developing students’

leadership capacity.

Conclusion

In conclusion, we offer this sample of a classroom data-based assignment as a best
practice exemplar for others who seek to educate students of Jesuit colleges on the importance
of the social determinants of health and primary issues of justice. We believe that a hands-on
approach to grappling with real-world data that highlights inequity will help develop intellectually
and spiritually curious adults for “lives of leadership and service for the common good,” according

to our mission (GU, n.d.).
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