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FIGURE 11

Analysis related to service improvement and work process changes. (A) Did the course improve an existing service? (B) Did the course provide

change in the work process in the place where you work?
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improvement and enhancement of comprehensive health care in
the prison system in Brazil.

4. Discussion

The results section presented several findings, essentially,
from the perspective of students of the course “Health Care for
People Deprived of Freedom”, who answered a questionnaire. It
is noteworthy that the findings come from 246 (91.11%) of the
270 students who answered the questionnaire, showing that they
work in some team of prison primary care. The data presented
allowed answering the research question QIl: “How has massive
education, mediated by technology, contributed to prison health
in Brazil?”. Furthermore, relevant information was presented for
the understanding of the respondents’ universe, especially, when
observing their area of training at the time they took the course. The
data and information described in the results section allowed: a) to
validate the application phase of the questionnaire as an evaluation
tool for massive education. Through it, a positive spontaneous
adhesion of students to a non-mandatory open course was verified,
and, b) demonstrated that the search for the course is made by
several areas of knowledge. In this case, there is a higher incidence
of health professionals, but also of professionals in the humanities,
who work directly with the guarantee of the rights of people
deprived of liberty, for example, professionals in the areas of social
worker, psychology, and education.

Before deepening the discussion it is important to highlight
some characteristics of Brazil, once it is a country of continental
dimensions with 26 federal units and the Federal District, more
than 5,700 municipalities, and more than 3.5 million health
professionals working in various areas (36). Still in this context, it is
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worth mentioning the social inequalities, besides having one of the
largest prison populations in the world, which suffer from lack of
adequate structure, overcrowding, and disease (53).

It is worth noting that students enrolled in the course “Health
Care for People Deprived of Freedom” hailed from all regions
of Brazil. Thus, 32.59% are from the Northeast Region, 32.88%
from the Southeast, 18% from the South, 8.68% from the Midwest
Region, 7.49% from the North, and 0.35% from other countries.
The Southeast, Northeast, and South regions have the highest
number of students and correspond to the regions with the highest
prison population (1).

Another aspect observed was the level of education of the
students enrolled. Despite being a free and open course, the target
audience was primarily health professionals. This may help to
explain the higher prevalence of such a student profile among
enrollees. Therefore, this profile meets the necessary digital literacy
requirements for AVASUS and has an education level that aligns
with the course’s purpose. This is mainly because such students
have experience working in public health in Brazil. Hence, these
constitute basic professional requirements.

Following this context, the development of a continuing
education policy focused on prison health based only on the face-
to-face model may be not only insufficient but also unfeasible from
the perspective of cost-effectiveness that involves programs of this
type in a country with the characteristics of Brazil. As a response
to this challenge, the massive education of health professionals,
through models whose educational architecture is directed by
technological mediation, assumes a fundamental role. Therefore,
according to the results presented, and considering that the course
“Health Care for People Deprived of Freedom” on AVASUS has
reached more than 11,500 enrollments throughout the country
and that a significant number of these enrolled students have
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direct links with Primary Health Care in Prison, it is shown that
this model was important to give capillarity and scalability to the
course. This aspect favored the education of professionals working
in prison health throughout Brazil - something that would be more
difficult to achieve in the face-to-face model. However, if course
enrollment were mandatory for all health professionals, particularly
those working or wishing to work in Brazil’s prison system, it would
indeed have achieved a larger number of enrolled students.

It is worth noting that given the interfederative nature of
SUS, mandatory enrollment in the course could entail a complex
and very bureaucratic process, as it would require approval by a
higher council of SUS. It is called the tripartite council, consisting
of Brazil's Ministry of Health, the National Council of Health
Secretaries (CONASS), and the National Council of Municipal
Health Secretariats (CONASEMS). Notably, such a complexity
becomes even more pronounced because prison health has been
considered neglected, despite being something foreseen by law
in Brazil. Unfortunately, this agenda has not received priority
within SUS management levels. Thus, the strategy of adopting a
technology-mediated model with spontaneous participation was
the most viable, as in addition to accelerating the training process, it
was not necessary to undergo the bureaucratic flow of the tripartite,
which could take years to approve or never be on the agenda
for a vote.

For a better understanding of the impacts of this course in
the context of the performance and the work environment, it is
also necessary to consider the PNAISP. This policy regulates the
types of prison health teams and the professionals who make up
these teams, which are the most diverse because the focus is the
comprehensive care for people deprived of liberty. In line with
the results presented, ~90% of the health professionals who took
the course work or have worked in prison primary care. This
data becomes even more significant because it directly impacts all
the prison health teams, especially because these students said it
is important to share the knowledge acquired with co-workers,
in addition to recommending the course to them. Therefore,
it is possible to infer that the course analyzed, in addition to
contributing toward improving prison primary care teams in Brazil,
acted as an inducer to strengthen the PNAISP.

Regarding the massive education in prison health as a tool
to induce changes in the work process, it is noteworthy that
more than 96% of respondents said that the course contributed
to promoting changes in their professional practices. And that it
was also important to provide improvements in existing health
services, besides creating new services. This finding is important
to explain the increase in syphilis testing and diagnosis in the
prison system in Brazil between the years 2018 and 2019 (1).
This phenomenon of increased notifications of syphilis cases in
the Brazilian prison system in this period, at first could seem
something negative, however, it was actually a change in the work
process, because the prison primary care began to perform more
tests, and consequently to notify more cases. It is noteworthy
that until 2016 syphilis in Brazil was considered a neglected
disease, so it was not on the countrys public health agenda.
In this context, the massive education for the prison system, in
addition to promoting at scale the education of thousands of health
professionals throughout Brazil, was also, inducing resilience in
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prison health. This is because a positive correlation was observed
between the increase in enrollment in the course “Health care for
the person deprived of freedom” and the increase in testing, as
described in Valentim et al. (1), an aspect that corroborates the
answers given by the respondents.

Against this background, the main contribution of the “Health
Care for People Deprived of Liberty" course to prison health was
the increase in STIs screening and care. This was found through
the analysis of secondary data from the epidemiological bulletin
issued by Brazil’s National Prison Department (DEPEN) (1). Data
and analysis were confirmed through the questionnaire, especially
with the responses provided, as shown in Figure 10. In this instance,
respondents stated that course content contributed to STT control
in prison settings. Therefore, the rise in screening after course
provision indicates changes in work processes. The latter aspect was
emphasized in the questionnaire responses (see Figure 10), with
respondents stating that the course contributed to enhancing an
existing health service and work processes.

Thus, public policymakers need to reflect on the necessity for
permanent investment in public policies for health care in the
prison system. The change in work processes and professional
practice that has repercussions in better assistance is indeed
something significant and has appeared, for example, in the
increase in the diagnosis of syphilis in the prison system.
However, this does not depend, exclusively, on health professionals.
Therefore, it is necessary to consider not only a greater investment
in the prison system but also to enhance these investments, so that
greater effectiveness can be achieved. According to the answers
given to the questionnaire, almost 80% of the respondents affirmed
that they work in the Prison Primary Care, but in the teams
that dedicate the least weekly workload, only 6 hours a week.
This is explained by the low remuneration of these professionals,
who accumulate more than one work bond, and therefore cannot
dedicate a greater workload to prison health. Therefore, in addition
to the permanent and massive education, which has proven to be
effective in prison health, the formulators of public policies should
also observe the wage appreciation of health professionals working
in the prison system, workloads appropriate to their activities
and physical and structural improvements in workplaces, which
enable the implementation of best practices of health care for
deprived of freedom.

Still in this context, it is valid to reinforce that it was in 2018 that
the course “Health Care for People Deprived of Liberty” was made
available in the Virtual Learning Environment of the Brazilian
Health System, that is, one year after the beginning of the course,
2019, Brazil recorded the highest peak of syphilis testing in the
prison system (1, 2, 51). Although the data do not demonstrate
causality, they reinforce that continuing education can positively
impact the health care and assistance services provided in the
prison system (1). It is noteworthy that testing and diagnosis
are premises for the treatment and cure of syphilis, and also
to reduce the transmission curve of this infection in the prison
system, objectives observed after the massive education process
with technological mediation promoted by the course studied.

These aspects are shreds of evidence that help to demonstrate
that massive health education with technological mediation is a
relevant tool to be used to drive public health policies, specifically
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in neglected fields such as prison health (77). This was even
more apparent when we considered that the interest in the course
came about spontaneously. In this respect, it is worth noting that
massive health education becomes even more effective, especially
in times of health crises, as was recently seen with the COVID-
19 pandemic (41, 78). This is because it is necessary to upskill the
workforce and health services to respond more quickly to public
health emergencies, aiming to promote and instill resilience in the
health system. In this regard, Henriques et al. (79) underscore the
need to revisit the debates on the interactions between technology
and education and the added value of digital resources to enhance
educational processes.

For that reason, the biggest challenge in implementing this
massive education program-mainly as it is situated in the context
of prison health-is the lack of prioritization. Unfortunately, prison
health continues to be overlooked in Brazil. This is an important
constraint to improving health in the prison system. Therefore, it is
necessary to encourage the development of public policies in the
context of prison health, in addition to sustaining and fostering
continuing education programs that can work toward improving
the four pillars of the prison system: health professionals, people
deprived of liberty, prison officers, and managers. A shortcoming
of the massive education process is the need for investment in
adequate infrastructure, as it is a technology-mediated process.
Nonetheless, in countries with Brazil’s dimensions and a very high
prison population, such a model can be viable due to its cost-
effectiveness and the need for a more timely response.

5. Conclusions

Evaluating massive Education in Prison Health is a strategic
activity to think about the contributions and impacts of this
training on the National Policy of Continuing Health Education
(80, 81) and the strengthening of technology-mediated education.
In the specific case, this research observed and analyzed the
contributions in the context of health in the prison system in
Brazil, especially, the positive impacts on the improvement of the
health workforce, health services, and epidemiological indicators of
prison health. However, beyond these contributions, the massive
education in prison health, also contributed transversally to the
social agenda of the United Nations Educational, Scientific and
Cultural Organization (UNESCO). This agenda sets a new social
contract for global education, a fundamental aspect, because it
is a repairing agent that acts to reduce injustices and iniquities,
therefore transforming the future (82).

From this perspective, the relevance of massive education for
prison health crosses the improvement of the supply of health
services in the prison environment and reaches the Sustainable
Development Goals (SDGs) of UN’s 2030 Agenda (26, 83). It is
noteworthy that the main motto of this agenda is “Leave no one
behind (LNOB)”, based on five fundamental principles: people,
planet, prosperity, peace, and partnerships, which form the five
pillars of the SDGs (83-85). When analyzing the contributions,
impacts and nature of the course “Health Care for People Deprived
of Liberty” and based on the answers obtained through the
questionnaire applied, it is possible to identify a greater emphasis
on the following SDGs: 3, 4, 10, 16 and 17.
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The cited goals showed that massive Education in Prison
Health can be situated in an Educational Pentagon that addresses
the dimensions: health, education, combating inequalities, peace
and justice in institutions and partnerships toward the goals and
sustainable development for all people. It is noteworthy that SDG 3
is concerned with ensuring a healthy life and promoting well-being
for all, this aspect was observed in the analysis of the answers given
by health professionals working in the Brazilian prison system.
SDG 4, deals with inclusive, equitable, and quality education,
promoting lifelong learning opportunities for all. Therefore, by
using technological mediation to ensure the greatest possible access
to knowledge (scalability), the course studied was able to reach
all levels of health care in the Brazilian prison system. Moreover,
the evaluations highlighted by the students who answered the
questionnaire demonstrated the quality of the course.

Regarding SDG 10, in favor of reducing inequality within and
between countries, it is observable from the analysis developed, that
the promotion of prison health significantly reduces inequalities,
with greater repercussion in the prison system, by ensuring both
the right to health and allow continuing health education through
technological mediation. For SDG 16, whose goal is to promote
peaceful and inclusive societies for sustainable development,
provide fair access to rights for all people. It is noticed that the
massive education in prison health contributes to the improvement
of a more humanized health care in the prison system, an aspect
that reverberates to a more peaceful society and collaborates
with the effectiveness of the institutions, in guaranteeing rights
through education and health - taking care of prison health is
taking care of society. Based on SDG 17, the course, “Health Care
for People Deprived of Liberty”, acts in the implementation and
revitalization of global partnerships for sustainable development.
Therefore, it is observed the contributions of massive education in
prison health as an articulator of public health policies, permanent
education policies, and the law of penal execution. A network
of institutional cooperation, involving the Brazilian Ministry of
Health, the Brazilian Ministry of Education and the Brazilian
Ministry of Justice, in a pact for those deprived of freedom and with
the enhanced support of professionals in the prison system.

The best expression for the analysis of massive education in
prison health is the effectiveness of its open educational resources
(OER), which impact on the improvement, not only of people in the
context of deprivation of liberty, but also in building a society and a
planet more just, peaceful and prosperous. Therefore, it is necessary
to think that this Educational Pentagon can be a resilience-inducing
tool, capable of reaching all of society, so that it can act in a
more improved manner in the development as freedom, capable of
mitigating the effects of injustices that may affect the global future
(86).

6. Limitations

This research has drawn on the analysis of a questionnaire
applied to participants of the course “Health Care for People
Deprived of Freedom,” offered through the Virtual Learning
of the Brazilian Health System (AVASUS).
Questionnaire respondents were primarily practicing in healthcare

Environment

and primary care in prisons. That represents the main limitation
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of our study, as it has not been possible to verify the impacts of
the health education process from the perspective of other actors
included in the prison system, such as prison officers, people
deprived of their liberty, and managers. Since this was not the aim
of this study, future research may address this issue.
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In 2020, the American Public Health Association declared structural racism
a public health crisis acknowledging the long-lasting and harmful effects of
prejudice, including relatively high rates of morbidity and mortality in many
communities of color. Critical Race Theory (CRT) has become an essential
lens to view and reconsider education’s role in perpetuating racial and ethnic
discrimination. Debates over integrating CRT in higher education with the intent
to acknowledge and address racial equality and justice are more present than
ever, and the discussions held in public health classrooms are no different.
We present a case study of CRT integration into the Bachelor of Arts in Public
Health (BAPH) program at the University of Hawai‘i at Manoa. In line with
Solorzano's framework of CRT in education, initial goals of integrating CRT in
instruction and advising included fostering discussions of race and racism, using
a social justice framework to highlight opportunities to reduce health inequities,
and validating the experiential knowledge of people of color. By engaging in active
discussions with community leaders and participating in experiential learning
throughout the program, students develop empathy and many underrepresented
and marginalized students engage actively in their home communities. Specific
examples of CRT integrated in the curriculum and examples of student projects
that integrate a CRT lens are provided for educators and researchers.

public health education, health professionals, critical race theory, racism,
undergraduate education, underrepresented minority

1. Introduction

A bold statement by the American Public Health Association declared structural racism a
public health crisis, worthy of immediate attention and research by public health practitioners
and institutions (1). This 2020 policy was formed within the context of nationwide protests of
racist law enforcement and criminal justice systems (2), an unprecedented presidential election
mired in racist and xenophobic allegations (3, 4), and the heights of a pandemic which
disproportionately affected people of color (5-9). These issues have been subsumed into an
impassioned examination of Critical Race Theory (CRT) and its application.

Besides a robust body of scholarship examining American law and legal systems through a
lens of historic and structural racism (10, 11), CRT has been used to reinterpret “colorblind”
laws, policies, and systems that have paradoxically contributed to more discriminatory outcomes
(12, 13). Fiery debates over integrating CRT in higher education with the intent to acknowledge
and address racial equality and justice—particularly for Black, Indigenous, and People of Color
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(BIPOC) communities—are more present than ever (10, 14). Various
opponents contend that shaping general education around the social
construct of race and concepts of intersectionality creates a revisionist
history hyper-focused on racial strife and unbalanced power
structures (10, 15). In 17 states, laws restricting discussions of race and
racism in primary and secondary school classrooms have been passed
mainly to limit the discomfort of students (16). Others argue that the
application of CRT is more important than ever in higher education
as faculty seek to empower students with a more critical lens to
examine the structures that continue to create social, health, and
economic disparities across the country. Regardless, conversations on
race continue to occur in academic spaces, the media, and
everyday encounters.

The discussions held in medical and public health classrooms are
no different (14, 17, 18). Since public health is grounded in the ethos
of social justice and the collective stories of how people have survived
and thrived, it is important to acknowledge those who have not
thrived, often the disadvantaged and marginalized. Health inequalities
remain rampant in this golden age of medical science (19). Racial and
ethnic minority groups, throughout the US, are disproportionately
more likely to suffer and die from a wide range of health conditions,
including diabetes, hypertension, obesity, asthma, and heart disease,
when compared to White counterparts. The life expectancy
of non-Hispanic/Black Americans is 4years lower than that of
White Americans (20). The COVID-19 pandemic has exacerbated
these disparities; racial and ethnic minority populations are
disproportionately more likely to contract and die from the illness
(6, 9). Public health pedagogy has integrated the social determinants
of health (SDOH) model to highlight where, when, and among whom
do inequalities arise.

The SDOH are the “conditions in the environments where people
are born, live, learn, work, play, worship, and age” (21) Communities
of color are more likely to be born and live in unhealthy conditions.
For example, there is a growing number of studies that confirm that
unhealthy food outlets are more likely to be in Black and Native
communities, while healthy food outlets are more likely to be available
in predominantly white communities (22-24). But SDOH misses the
larger historical context that continues to reinforce these inequitable
conditions, thus requiring distillation through a framework grounded
in socio-political realities, such as CRT (10, 14, 17, 25, 26).

Critical race theory provides students the tools to examine why
these inequities are extant and perpetuated—and, subsequently, how
they can address such inequities to improve community health. For
example, CRT equips students to understand the historical policies
and practices that have led to the conditions where Black and Native
communities are more likely to live in communities with poor access
to healthy foods and viable economic opportunities, quality schools,
and safe neighborhoods. CRT allows us to understand how the US
history of redlining and racially based mortgage loans have led to
these inequitable conditions that have produced today’s health and
socioeconomic disparities (27, 28).

The stories of the oppressed also serve as records of forced but
invaluable contributions to the field of population health. For
centuries, researchers have unethically experimented upon
minoritized populations to discern the devastating effects of
diseases—and yet these communities are woefully underrepresented
in modern clinical trials of lifesaving pharmaceuticals (29, 30). CRT
provides students with the capacity to question how these unethical
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breaches have occurred and why minorities are underrepresented in
clinical research. Using the lens of CRT, students can investigate how
research and science have been used to justify racist beliefs and
policies, including justifying slavery, genocide, and colonization
(31-33).

Baseless race-based myths regarding pain tolerance to disease
transmission are still prevalent in medical education and among
practicing clinicians (34, 35). Minority communities continue to
be targeted and susceptible to misinformation and disinformation
campaigns. Patients and providers are susceptible to myths
perpetuating suboptimal population health (8). Only by
confronting these uncomfortable truths about trenchant prejudice
in healthcare access, delivery, and utilization can we start to build
an institution worthy of training the next generation of public
health practitioners.

Hawai‘i is one of the most racially and ethnically diverse states in
the US. In 2019, 24.2% of Hawai‘i’s population reported being
multiracial compared to only 2.8% of the US population. Hawai‘i is
the ancestral home to the Indigenous population of Native Hawaiians
or Kanaka Maoli, who comprise slightly over 10% of the population,
including other Pacific Islanders who have migrated to Hawai‘i (e.g.,
Samoans, Tongans, Micronesians). Asians, such as Japanese, Chinese,
Korean, Filipinos, compose approximately 38% of the population.
Hawai‘i’s Hispanic and Black or African American populations are
proportionally smaller than the continental United States (36).
Although Hawai‘i is often portrayed as one of the healthiest states in
the United States, pervasive health disparities exist across these racial
and ethnic groups. Factors such as colonization, structural racism, and
assimilation contribute to inequitable access to housing, healthcare,
education, and occupation. For example, Native Hawaiians and other
Pacific Islanders have one of the highest rates of diabetes and
hypertension compared with other major racial groups (37). Native
Hawaiians have the shortest life expectancy—only 62 years—in their
own homeland (38).

Training the next generation of Hawai‘i public health leaders to
address these social and health disparities will require a dynamic
curriculum grounded in CRT’s social justice principles. We need to
cultivate an increasingly diverse student body that reflects the
communities who are most affected by these disparities. While the
SDOH model does much to support curricula, it misses elements to
identify rooted inequities that determine health. The addition of CRT
tools is essential in any undergraduate public health program, even
though the discipline claims to see and address inequity. Here
we present a perspective of such a merger between philosophies in the
Bachelor of Arts in Public Health (BAPH) program at the Office of
Public Health Studies (OPHS) at the University of Hawai‘i at
Manoa (UHM).

2. Program background

The University of Hawai‘i at Manoa was established in 1907 as a
land-grant university on the island of O‘ahu. A part of UHM’s
strategic plan is to become a Hawaiian place of learning. The university
is also classified as an Asian-American, Native-American, and Pacific
Islander-Serving Institution (AANAPISI) (39). Among the
undergraduate student body, about 33% are Asian and 18% are Native
Hawaiian and Pacific Islander (40).
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Office of Public Health Studies, under the Thompson School of
Social Work and Public Health, offers specializations in epidemiology,
health policy and management, Native Hawaiian and Indigenous
health, and social and behavioral health sciences (41). Degrees offered
include the Bachelor of Arts (BA), Master of Public Health (MPH),
Master of Science (MS), and Doctor of Philosophy (PhD). Proactive
academic advising serves to promote the enrollment and retention of
diverse students, while targeted recruitment and outreach efforts to
underrepresented communities have been fruitful.

The BAPH program started in 2014, in response to a nationwide
expansion in demand for undergraduate education (42-44), with
inclusion in mind and using culturally relevant curriculum, aids,
models, and examples taught by diverse faculty and staff. This
curriculum, rooted in SDOH, has always included diverse
perspectives, valued student lived experiences, and featured a range of
locally relevant cultural examples. Beginning in the Fall 2020 semester,
the curriculum expanded and scaled its previously fragmented
application of CRT tools more intentionally and purposefully to
respond to the need for anti-racist education. Since its inception,
enrollment has grown from 35 students in 2015 to over 150 students
in 2022. Our undergraduate student semester hours have been
increasing since 2018, and enrollment in the public health minor has
also grown since its launch in Fall 2018 to a consistent cohort size of
roughly 30 students per academic year, demonstrating our
departments interdisciplinary reach. Approximately 50% of the BAPH
student body is Native Hawaiian, other Pacific Islander, Indigenous,
and/or Filipino ancestries, and 65% are Hawai‘i residents (45).

3. Critical race theory in public health
education

Solérzano provides five themes that guide CRT in education: (a)
centering discussions of race and racism, (b) recognizing the
dominant ideologies and challenging the claims toward a more just
educational system, (c) using a social justice framework to end
oppression, (d) validating the experiential knowledge of people of
color, and (e) utilizing the interdisciplinary nature of CRT to frame
racism within historical and contemporary contexts of people of color
(46). As listed in Table 1, numerous examples in the BAPH program
incorporate CRT within the courses and in advising and support. By
centering race and racism in discussions throughout the BAPH
curriculum, students begin to think critically about the systems of
oppression that disproportionately impact people of color.

The introductory core series at the BAPH program provides
students a broad-based foundation of public health knowledge and
skills (83). These courses also offer an opportunity to introduce
fundamental concepts that allow students to build their character and
discover their whole selves, empowering them to engage in anti-racist
critical thinking in public health through community work
and advocacy.

For example, in PH 201: Introduction to Public Health course,
CRT frameworks are utilized while introducing topics such as health
disparities, ethical research, climate change, and the built environment.
The course highlights the impact of colonization on the health of
Native Hawaiian people through facilitated discussions on health
disparities and Native Hawaiian health. Examples of ethical violations
center on the marginalization of BIPOC communities and women.
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The lived experiences of Pacific Island communities allow students to
connect the injustices these populations face. The historical
experiences of Black communities—where U.S. redlining policies and
lack of community investment continue to prevent economic
mobility—are discussed within conversations about inequities found
in Hawai‘i.

PH 202 is a course focused on Public Health Issues in Hawai'i.
With UHM committed as an Indigenous-serving institution (39), it
is important to have a course that ties together the lived experiences
and historical context of the Native Hawaiian people as it relates to
public health. The course covers key historical events of Hawai'i,
including pre-western contact, impact of land tenureship as a result
of external forces such as the arrival of missionaries, plantation
culture, and the illegal overthrow of the Hawaiian kingdom, and
how these events impact Indigenous peoples and their land (58). In
more recent history, increased attention is paid to inequities among
Pacific Island communities of migrants from Compact of Free
Association (COFA) countries, who participate in the labor force
and have waning access to federal healthcare and assistance
programs yet face harsh discrimination from other groups (84, 85).
Guest speakers from these communities are intentionally invited to
share their stories, research, and expertise that centers their
experiential knowledge.

The course weaves the topic of colonial impact throughout PH
203: Introduction to Global Health Issues. By providing the historical
and contemporary impacts of colonization on BIPOC communities,
students learn to identify and associate systemic oppressions as the
direct consequences of colonization and historical trauma. These
consequences include dietary shifts from traditional food systems
contributing to rises in non-communicable diseases; impacts of
climate change disproportionately impacting people of color,
especially island communities; internalized racism as illustrated by
shifts towards western beauty standards driven by colonization; and
losing cultural practices that once maintained community wellness.

Throughout the semester, students engage in active discussions
and experiential learning activities such as water-carrying exercises to
illustrate negative consequences of water access on BIPOC
communities and the disproportionate burden of water-carrying on
women and girls. Women and girls are overwhelmingly responsible
for unpaid domestic work including water collection. In fact, globally,
women spend a large proportion of their time and energy waiting for,
securing, and transporting water (86). Students also develop written
policy and role-play policy-making discussions through a modified
Model United Nations process. These activities help empower students
to identify examples of systemic racism and associated health
disparities, then locate or develop policy proposals to dismantle
existing systems. The course also shares documentaries portraying
lived experiences of BIPOC communities to spur continual student
reflection. Students also learn about the impacts of climate change that
led to migration of climate change refugees.

With a strong foundation in the introductory core, students are
well-positioned and prepared for the applied learning experience
(APLE). Students in the BAPH program complete a three-course
capstone series where they apply classroom knowledge and associated
skills to real-world applications in the public health field (87). The first
course of the APLE series allows students to reflect on their own
experiences and complete a literature review in an area of public health
of their choice. The instructors introduce key research skills using a
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TABLE 1 Applications of critical race theory in public health classroom settings.

Core curricular

r
Course content

CRT application and select examples used

PH 201: Introduction
to public health

Ethical violations in « Oral contraceptive experimentation among Puerto Rican women (47)
research and practice « Kalaupapa and mistreatment of Hansen’s Disease patients in Hawai'i (48)

« Tuskegee Syphilis Study (49, 50)

PH 201: Introduction

Built environment « Inequities in the built environment (51)
to public health « Discussion of red-lining and both short and long-term consequences among BIPOC communities (28, 52)

« Discussion of built environment interventions in low-income neighborhoods (53)

PH 202: Public health

Food insecurity « Environmental impact of food importation and dependence (54)
issues in Hawai'i « Sustainability of historical and cultural practices (e.g., ahupua‘a system) (55)

« History of farming and community connections (56)

PH 202: Public health

History of public health « Hawaiian monarchy’s role in developing health department prior to US occupation (57)

issues in Hawai‘i in Hawai‘i « Hawaiian monarchy investment and development of preeminent Queen’s Medical Center (57)
PH 202: Public health Plantation history « Unionization of plantation workers (i.e., primarily immigrant communities) (58)
issues in Hawai'‘i o Health disparities in plantation communities (59)

PH 202: Public health

issues in Hawai‘i

Epidemiology in Hawaii = Disproportionate impacts of COVID-19 infection and mortality on Native Hawaiians and Pacific Islanders (60)

PH 203: Introduction Global health history, « Use of geographical maps depicting Indigenous communities pre-colonization (61)
to global health geography, and « Student viewing and reflection of “High on the Hog” documentary (62)
colonization

PH 203: Introduction
to global health

Vaccination distribution = ¢ Genocide in present-day Namibia, early 1900s by German officials (63)
and vaccine hesitancy « Drug companies conducted research trials without consent, e.g., Pfizer in Nigeria (64)

« HIV treatment research in southern Africa (65-69)

PH 203: Introduction Women and girls’ « Cultural barriers to education for women (70, 71)

to global health education « Barriers to education associated with limited access to feminine hygiene products, sanitation, and bathrooms (72-74)
PH 203: Introduction Maternal health « Systemic barriers to accessing healthcare among women (75)

to global health « Lack of prenatal care and limited access to skilled birth attendants among people of color (76)

« Cultural and religious barriers to contraception (77)
o Impacts of obstetric fistula in Namibia (Africa) (78)
« Labor and delivery challenges in Manila (Philippines) (79), both highlighting firsthand, lived experience accounts

PH 203: Introduction
to global health

Conflict and refugees « Bias and racism in media coverage of war and conflict (e.g., Ukrainian refugee coverage compared to Tigray and

Yemen humanitarian crises) (80-82)

social justice framework, with the intent of helping students identify
selection and publication biases in literature, and the dangers of
misclassifying underrepresented minorities in academic studies. In the
second course, students complete a 100-h field experience with a
community or faculty mentor, then in the third and final course, reflect
on and finalize a written paper and academic poster. All three courses
are centered on a public health issue of the student’s selection (87).
The power of choice and supporting theories of student self-
authorship empower students to think critically about different
communities’ issues and explore public health solutions to address
them. Baxter Magolda defines self-authorship as the ability to control
and orient one€’s beliefs and identity through concurrent membership
in multiple communities like families, workforces, and student bodies
(88). Encouraging underrepresented and marginalized students to
engage actively in their home communities is a validating experience
that raises their consciousness of the cultural capitals they bring as
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leaders. Table 2 highlights various student APLE projects integrating
a CRT lens.

4. Critical race theory in advising and
student support

Many factors can impact a student’s sense of belonging and success
in higher education. Advisors play a crucial role for students, especially
those of underrepresented backgrounds, by providing a relationship and
environment to help affirm, support, and advocate for students’ needs
(89). Advisors are gatekeepers of information and opportunities that can
provide equitable experiences for students of marginalized backgrounds.
The BAPH program focuses on recruiting and supporting students from
underrepresented populations in higher education, including Native
Hawaiian, Pacific Islander, Filipino, and other Indigenous backgrounds
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TABLE 2 Examples of bachelors of public health student-developed capstone projects, 2021-2022: applying themes of critical race theory.

Public health Solérzano framework (98) of critical race theory in education
student-
developed Centrality and Challenge to

: Centrality of
. . : . . Commitment to o
capstone project intersectionality of dominant experiential

titles race and racism ideology SEEENLEee knowledge

Interdisciplinary
perspective

Reducing racial

disparities in maternal
mortality among black X X X
women in the

United States

Improving access to
quality care among

Filipino women in the X X
Philippines to reduce

maternal mortality

Addressing type IT
Diabetes among native
Americans by promoting

a cultural diet

Preventing type IT

Diabetes among native
Hawaiians by increasing X X X
access to produce in

Hawai‘i

Increasing breast cancer
screening through
culturally appropriate
programs among native
Hawaiian women in

Hawai'i

Raising COVID-19
vaccination rates among
pacific islander
populations within
Hawai'i through outreach

and education programs

Decreasing COVID-19
infection among native
Hawaiians and Pacific
islanders in rural X X
communities by
promoting use of testing

in school settings

Preventing obesity among
native Hawaiian adults in

Hawai‘i through the X X X X
promotion of a cultural

diet

preventing hypertension
among Filipinos in
Hawai‘i by increasing

access to healthy foods

Decreasing chlamydia in
black, indigenous, people
of color teens in Hawai‘i X X X X
through early screening

and treatment

Promoting early detection
of breast cancer among
Filipino adult women in
Hawai‘i through
screenings and health

literacy

Frontiers in Public Health a6 frontiersin.org


https://doi.org/10.3389/fpubh.2023.1192771
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org

Tagorda-Kama et al.

who are more likely to be first-generation college students. The advisor
and faculty members who support the BAPH program are from
underrepresented backgrounds themselves (e.g., first-generation college
graduates, and ethnic or religious minorities) and possess a deep
understanding of the structural barriers these populations face in
accessing and pursuing higher education. These faculty members are able
to contribute their own lived experiences and, by doing so, are better
equipped to support students in finding their own voice and language to
share their stories. By centering students” lived experiences, a CRT
approach in advising encourages dialogue that highlights students’
strengths rooted in their cultural capitals (90).

Advising public health students with a CRT approach includes
honoring students’ narratives and histories while providing a space to
discuss altruistic, prosocial sociocultural goals. Conversations in the
classroom provide rich opportunities during advising sessions to
reflect on key public health topics. Within a CRT approach, advisors
affirm students’ experiences and any injustices suffered while focusing
on students’ strengths and commitments to serving the community
and contributing to the greater good. The overall goal of advising is to
ensure students’ academic, emotional, familial, and economic needs
are addressed and supported through trust built on advisor-
student rapport.

5. Discussion

Centering the lived experiences of the oppressed and marginalized
is essential to address the public health issues that exist due to injustices
and inequities throughout history and those in the present day. The levels
of racism that contribute to the race-associated differences in health
outcomes is a recognized practice in health equity work (91). Public
health research and practice continue integrating CRT to develop
programs and interventions (92, 93). Undergraduate public health
education is well-positioned to integrate the frameworks of CRT into the
curriculum. In turn, programs will develop future public health leaders
equipped to recognize the impact of dominant racist ideologies and
powers that lead to systemic racism and health disparities.

Curriculum reform through a CRT lens can support the
development of students’ global identities and skills to communicate,
respect, and understand others (94). A special issue of the Australian
Journal of Indigenous Education highlights higher education’s role in
building an Indigenous health workforce (95), including addressing
curriculum gaps in Indigenous public health (96). Our case study
contributes to the growing literature on social justice and antiracism
pedagogy in public health education (97).

The following are recommendations for integrating CRT in a
public health curriculum. Normalizing conversations about race is
essential in public health work. Beyond competencies needed to fulfill
accreditation, faculty should include anti-racism training as a learning
outcome in various courses. Providing students with these experiences
in introductory courses can help to prepare them for deeper, more
critical applications of the theory in later courses and in practice.
Furthermore, the curriculum should be intentional about the
examples in lectures and assignments. Faculty should also invite guest
speakers to share voices and stories from underrepresented
communities. Holding our faculty, staff, and students to an anti-racist
ideal will normalize the practice of addressing racism as a fundamental
public health issue.
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6. Conclusion

Students study public health at the undergraduate level to become
public health professionals but also as a complement to other health
professional pathways. Many students will study public health and then
engage in direct community service; others will continue on in allied
health fields, such as nursing, medicine, and pharmacy. In any event,
applications of critical race and related educational theories are essential
to surround students with the indispensable context of historical and
current systemic barriers to the principles of community health, equity,
and social justice. Integrating CRT frameworks into undergraduate
public health education creates a more anti-racist, socially aware, and
empowered public health workforce vital to addressing ongoing
community challenges and promoting health equity.
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Background: Little is known about the public health professionals engaged in
educating and training new or future researchers in public health. Research in
this direction identifies their issues, concerns, challenges, and needs. This study
focused on the professional development challenges of Chinese public health
professionals.

Methods: Snowball sampling was utilized. A total of 265 public health
professionals participated. An instrument of 6 dimensions (burnout, sleep issue,
mood issue, friends’ support, exercise, and challenges) was developed, revised,
and administered online. Two different approaches, the conventional and
data screening approaches, were applied. The former started with item quality
analyses, whereas the latter began with data quality checks. The chi-square tests
of associations and logistic regressions were performed on both approaches.

Results and discussion: 19.25% of the participants were detected and deleted
as careless respondents. Using both approaches, six professional development
challenges except one ("Multidisciplinary learning”) were significantly associated
with various demographic features. The two approaches produced different
models though they converged sometimes. The latent variables of exercise
predicted professional development challenges more frequently than other latent
variables. Regarding correct classification rates, results from the data screening
approach were comparable to those from the conventional approach.

Conclusion: The latent variables of exercise, such as “Exercise effects,”
“Expectations of exercise,” and “Belief in exercise,” might be understudied. More
research is necessary for professional development challenges using exercise as
a multidimensional construct. Based on the current study, screening and deleting
careless responses in survey research is necessary.

professional development challenge, Chinese public health professional, chi-square test
of association, logistic regression, Rasch model, careless responses, survey data quality
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1. Introduction

Public health professionals prevent and cure diseases and promote
the public’s well-being. Their research refreshes our understanding of
health-related issues, discovers more scientific ways to treat and
prevent diseases, and builds various frameworks to understand our
health. Their research impacts policy, our longevity, and quality of life.
However, more is needed to know about the professional development
of public health professionals engaged in training and educating new
and future researchers (hereafter referred to as public health
professionals). Research in this line is vital to understanding their
professional issues, needs, and well-being, promoting their
professional growth, and maximizing general welfare.

Chinese public health professionals have contributed
tremendously to the Chinese people’s well-being. According to Chen
et al. (1), life expectancy in mainland China increased by 9.44 years
from 1990 to 76.3years in 2016, and infant mortality dropped
remarkably from 1990 to 2002. Behind these simple statistics are the
efforts of numerous public health workforce at different levels in
various disciplines. Their research plays a vital role in preventing
diseases, prolonging the life of the Chinese people, and reducing
mortality and morbidity. It is of practical significance that
we understand the professional development of Chinese public health
professionals for their well-being and the public benefits. However,
there is a dearth of research on this topic.

The current research aimed to understand the professional
development challenges of public health professionals in mainland
China. For this purpose, snowball sampling was utilized to recruit
public health professionals from hospitals and universities. A total of
265 filled out the online survey. First, tests of associations were
conducted on their demographic variables and self-reported
challenges in professional development. Next, logistic regressions were
performed to examine the significant predictors for the self-reported
challenges in professional development. More importantly, the current
research applied data screening techniques in survey research to
identify careless responses and remove these invalid data for high-
quality research. The conventional approach and the data screening
approach were used simultaneously.

2. Literature review

The current research incorporated the professional development
framework with burnout, a common occupational phenomenon, to
investigate the challenges of Chinese public health professionals.
Furthermore, screening for data quality in survey research was
introduced into the study. This section elaborated on professional
development and the relationship between burnout (including its
related consequences) and professional development.

2.1. Professional development

2.2.1. Definition and importance

Professional development (PD) is a well-designed, systematic
process to assist people in learning, retaining, and applying knowledge
and skills related to their jobs (2). Professional development aims to
teach new skills, knowledge, and strategies to bring positive career
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outcomes. It ensures quality improvement in public health care
delivery and maintenance of public health (2). It can happen in
different formats and levels. As such, professional development plays
a vital role in enhancing the competencies of public health
professionals in various disciplines. Thus, the PD program is popular
in the public health sector. For instance, American Public Health
Association established the Center for Public Health Practice and
Professional Development.'

2.2.2. Impacts of professional development

The literature consistently documents the positive impacts of
PD. It was related to career satisfaction and quality patient care among
nurses (3). Teachers who experienced PD programs had higher job
satisfaction (4). Higher job satisfaction was associated with higher
productivity and a lower turnover rate. Rouleau et al. (5) synthesized
that the nurses participating in a PD program reported the most
outcomes in learning and that participants perceived positive
outcomes for older patients. Forsetlund et al. (6) reported that PD
meetings improved the professional practices of health personnel and
patient outcomes. To conclude, PD is essential in assisting health
professionals to advance their skills and expertise and improve their
professional practices.

2.2.3. Exercise, friend influences, and professional
development

Learning is central to PD. In education, theory and empirical
evidence support the pivotal role of self-efficacy, which is an
individual’s belief in their ability to succeed (7). People with a higher
sense of self-efficacy can recover from setbacks more quickly, are more
likely to take on challenges, and persist in difficulty. One of the sources
of self-efficacy is vicarious influences, alternatively known as the role
model from friends. The role model plays an important in the
development of self-efficacy (8). Research demonstrated that exercise
behaviors had strong predictive power on self-efficacy (9). Exercises
improve psychological well-being, thus elevating the self-efficacy level
of individuals (10, 11). Exercise positively affects the body, mind, and
memory, improving learning (12). The national research report
confirmed that exercise and support from friends could decrease
burnout, facilitating professional development (13).

2.2.4. Professional development challenge and
the role of challenge

“Challenge” refers to something difficult or a task stimulating
participants to reach some learning objectives or meet some criteria
(14). In chess, sports, and leisure activities, researchers reported a
positive association between challenges and enjoyment and between
challenges and intrinsic goal orientations (15). In higher education,
the challenge-based learning approach has been proven useful in
fostering learning and learning outcomes (16-18). In some workplace
training, challenge-based teaching was superior to lecture-based
teaching, with more participant interaction and better learning
outcomes (19). A challenge can stimulate an individual’s motivation
to engage and pave the way to accumulate more expertise and

1 https://www.apha.org/about-apha/centers-and-programs/

center-for-professional-development
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knowledge, preparing an individual for the future. Therefore, it is
meaningful to understand the self-perceived challenges of public
health professionals.

2.2. Burnout and professional development

2.2.1. Burnout definition and prevalence

Burnout is work-related stress characterized by physical and
mental exhaustion, cynicism, and reduced professional efficacy (13).
Burnout is common among public health sectors. The national report
summarized that the burnout prevalence rate was 35% and 54% for
American nurses and physicians and 45% and 60% for medical
students and residents (13). In a Chinese cross-sectional study of
mental health professionals, 38.1% of the participants suffered from
burnout (20). Stone et al. (21) reported 66% of burnout in a sample of
about 200 frontline public healthcare workers during the pandemic.
Its prevalence differs by gender, cultural background, and age (13, 22).

2.2.2. Burnout as a barrier to professional
development

Research has consistently documented that occupational burnout
was associated with sleep issues, suicide risks, higher rates of alcohol use,
higher risks of depression, and sub-optimal professional outcomes among
the healthcare workforce (13). A meta-analysis showed that, among
health workers, the pooled prevalences of anxiety, depression, and sleep
problems were 300%, 311%, and 440% during the pandemic (23).

Individuals with burnout were likely to decrease their professional
engagement. Burnout was significantly associated with self-reported
medical errors (24). Physicians with burnout syndrome were likely to
have decreased motivation, a reduced sense of control over their practices,
and experience suboptimal professional behaviors with patients and
colleagues (25). Sleep disorders were also positively associated with
medication errors and significantly impacted depression scores (26).
Depressive physicians had a significantly higher risk of making medical
errors (27). Chronic burnout strengthens emotional exhaustion and
undermines daily functioning (28). The consequences of burnout differed
by gender and background (13, 22).

2.2.3. Professional development to alleviate
burnout

The national report suggested positive learning environments to
promote PD and reduce burnout (13). The research found that
attitudes toward PD had a positive relationship with professional
efficacy, a negative association with cynicism, and that attitudes
differed by gender and participant experience (29). Professional
development significantly predicts the burnout of healthcare workers
(30). Attitudes toward professional development were positively
related to the dimensions of burnout (31). Existing research supports
the effectiveness of PD programs in reducing burnout. For example,
the PD intervention decreased burnout and increased job satisfaction
(32). Another PD program significantly reduced the perceived stress
and burnout of the participating professionals (33).

2.3. Careless responses in survey research

Educational, sociology, psychology, and public health researchers
utilize surveys as an essential vehicle for collecting and analyzing data.
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Survey data quality depends on how honestly the participants follow
the instructions and complete the survey. The recent two decades have
witnessed careless response (CR) research growth.

2.3.1. Definition and prevalence of careless
responses

CR is present when participants are not motivated to provide
accurate or correct choices. CR can be either random or non-random.
Random CR is a response pattern in which participants randomly fill
out the survey (34). Non-random CR is the behavior of choosing the
same options in a highly consistent manner (34). CR prevails in survey
research. Hong et al. (35) reported that the CR rates ranged from 20%
to 50% in the reviewed articles. Their research had about 33% of
CR. Ward et al. (36) reported CR as a common source of bias in online
surveys. With technological innovations, online surveys are becoming
popular. It is vital to examine the data quality of our online survey.

2.3.2. Consequences of careless responses

When CR is present, it compromises data quality and distorts
statistical results and research conclusions. Huang et al. (37) found
that CR increased the correlation among variables and inflated the
Type I error rate. Goldammer et al. (38) reported that CR increased
item variance and pulled item means toward midpoints. Some
research reported that CR obscured the significance of treatment (39).
Kam (40) detected that CR distorted factor loadings and threatened
construct validity. CR produced bias in item parameter estimates and
spuriously decreased the standard error estimates (41). Scholars
recommend removing CRs to ensure high-quality data (38, 42, 43).

2.3.3. Growing practices

Some researchers have used data screening techniques to improve
data quality. Osborne and Blanchard (39) removed the CR. The
intervention in their study became significant. Kam (40) reported that
the sample of careful respondents showed more substantial evidence
of data validity than the sample with careless responses. For some
research, removing CR increased the credibility of the findings (44).
However, data screening and removal have yet to catch enough
attention (40, 45).

Following this trend, the current study adopted two different
approaches to data analysis. First was the conventional method.
We conducted item quality analyses before other statistical analyses.
Second was the data screening approach with data quality checks and
item quality research before performing any analyses. The specific
questions were as follows.

2.4. Research questions:

1) What demographic characteristics were associated with
Chinese public health professionals’ professional development
challenges? The chi-square test of association was used to
answer the question.

2) What predicted the self-perceived challenges of professional
development? The logistic regression was applied to examine
the predictive power of the predictors.

The results from the two different approaches were discussed in
section 4. Section 3 presents the details of the research methodology.
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3. Materials and methods
3.1. Instrument and sample

Institutional research board (IRB) approval was obtained from the
university. At the very beginning of the survey, the participants were
informed of the aims and uses of the data and the researchers’ promise
of confidentiality. The directions at the beginning of the study
emphasized that only the public health professionals engaged in
educating, administering, and training new and future researchers
were eligible to participate and that each individual needed to fill out
the survey once. The initial survey had 70 items. Some participants in
the pilot test suggested reducing the number of items to recruit more
people. Thus, the ten items on general self-efficacy were removed.

The administered version had 60 items with six dimensions—
burnout, sleep issues, mood issues, professional development
challenges, support from friends, and physical exercise. The six
dimensions were developed based on the literature related to PD
and burnout. The research pinpoints sleep and mood issues as
expected outcomes of burnout. It confirms that support from
friends and exercises are instrumental for self-efficacy development.
Demographic items were at the end of the survey. The burnout
items were based on the Chinese version of the Maslach Burnout
Inventory General Survey (MBI-GS) (46) and Likert-scaled,
addressing emotional exhaustion (5 items), cynicism (4 items), and
professional efficacy (9 items). The options ranged from 1 (“Very
few, several times a year”) to 6 (“Every day”). Questions for sleep,
mood, and professional development challenges were dichotomous
(“No”/“Yes”). Support from friends and exercise comprised six
items and 16 items, respectively. Each item for “Friends” had a

» «

4-point scale, including “Very few;” “Sometimes,” “Often,” and
“Always.” Exercise items were further conceptualized to include the
exercise effects (6 items), the expectations of exercise (5 items), and
belief in exercise (5 items). Each item had five options, including
“Strongly Disagree” to “Strongly Agree”

The survey was administered on Wenjuanxing (a Chinese survey
website). Snowball sampling was used to recruit participants from
hospitals and universities in different regions. The co-authors
distributed the survey among their co-workers and friends, who
forwarded it to other professionals who met the inclusion criteria. The
final sample size was 265.

3.2. Variables

The dependent variables were PD challenges in various aspects.
They included the challenges of peer cooperation, multidisciplinary
cooperation, physical and mental exhaustion, learning new knowledge
and skills in one’s major, multidisciplinary learning, improving
individual jobs, professional communication with peers, and helping
students’ academic growth. The rest variables were independent.

MBI-GS had 15 items. For emotional exhaustion, some items were
“My job makes me exhausted” and “I feel burnout at the end of the
day” Cynicism included four items, such as “I doubt the significance
of my job.” There were six items for professional efficacy, such as “I
have done much valuable work”

Sleep and mood items investigated if the participants had any
disorders in the related area(s). The sleep questions included insomnia,
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easiness of waking up, drowsiness, fatigue after waking up, and early
wakening. Mood questions examined the tendency to become
irritable, angry, lose emotional control, and unhappy or low spirit over
15days.

Items for support from friends asked participants to answer how
many friends they had, how frequently they met, how involved their
communications were over work-related issues, and how frequent
conversations were over other topics such as personal issues and
their feelings.
there three different
sub-dimensions with exercise. The exercise effects dealt with the

As mentioned previously, were
frequency of exercise, the time length of each time they exercised, and
the feelings after exercise. Two of the items were negatively worded.
Thus, reverse coding was done after data collection. The expectations
of exercise focused on participants’ subjective expectations when they
exercised. For example, “I expect myself to burn a certain amount of
calories each time I excise” Each question in the exercise belief
dimension emphasized belief. For example, “I believe that exercise can
strengthen my stamina”

Demographic variables included (1) gender, (2) job types
(doctoral or master advisor, not an academic advisor but teaches
doctoral or master courses, lab manager, administrative personnel,
director or deputy chief physician/nurse, intermediate-level
physicians/nurse, elementary-level physician or nurse), (3) institution
(hospital versus university), (4) education (doctoral, master, bachelor,
two-year college degree, below two-year college degree), (5) marital
status (married, divorced, or single), and (6) the number of years in
the profession. Due to the low frequency in the “Divorced” category,
it was combined with “Single,” forming the “Unmarried” category. For
the same reason, “Below two-year college degree” was combined with
“Two-year college degree”

3.3. Statistical analyses

Figure 1 presents the analytical procedures for the two approaches.
The data screening approach started with the data quality check, i.e.,
CR analyses. The conventional approach skipped CR analyses, began
with the item quality analyses, and did the analyses on the data after
poor-quality items were removed (hereafter referred to as the
conventional dataset). The following paragraphs elaborate on the
details of the data screening approach.

3.3.1. Step 1 for data quality check—CR analyses

In this step, we conducted CR analyses to detect and remove
CR. Multiple techniques exist for detecting careless responses. Curran
(34) and Hong et al. (35) proposed using at least two techniques. Thus,
we selected long string and Rasch outlier analyses. The former detects
non-random CR, and the latter random CR. Additionally, the stopping
criterion exists for the Rasch analysis (see 3.3.5). For the screening
approach, the data quality analyses were performed on MBI-GS for
several reasons. First, careless responses occur in Likert-scale surveys.
There were six different dimensions in our instrument. The number
of options varied with each dimension, and some were dichotomous.
Conducting the long string analysis on the total items was not feasible.
Second, our instrument was brief. The participants’ attitudes should
remain unchanged from the beginning to the end. Details for each
screening technique were as follows.
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Data Screening Approach

Step 1: Data Quality Analyses
Long string analysis
Rasch analysis
CR data removal

v

Step 2: Item Quality Analyses

Item-total correlation
Rasch analysis
Item removal

Conventional Approach

A

Step |

Step 3: Reliability,
Unidimenisonality + Theta
Reliability
Principal Component Analysis
Rasch for theta estimates

Step 2

v

Step 4: Data Analysis
QI: Tests of associations
Q2: Logistic regression

Step 3

FIGURE 1

Flow chart for analytical procedures. Each step in the conventional approach is one step behind the data screening approach.

(1) Longstring for non-random CR. Non-random CR is the overly
consistent response pattern (34, 35, 47). Respondents fail to
give enough attention to the survey content. Longstring
analysis helps to identify some severely careless responses (28).
A long string of consistent options for at least half the total
scale length can be considered careless responses (28). Johnson
(47) and Niessen et al. (43) chose the maximum long string as
cutoff values. We determined that when respondents chose ten
same consecutive options out of the 15 MBI-GS items, they
were careless respondents (Figure 2 in 4.1.1).

(2) Rasch outlier analysis for random CR. Random careless
responses are random selections, like flipping a coin. Osborne
and Blanchard (39) proved that the Rasch outfit index was as
sensitive to random responses as another statistic. To perform
Rasch analysis, several steps were necessary.

First, the number of response options for some items was
combined, reducing the categories from six to five to ensure that each
response category had enough respondents. According to Linacre’s
(48) guideline, there should be a minimum of 10 respondents per
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category for the Likert-scaled items. This size guarantees that the
precision of item and person parameter estimation falls within a +logit
confidence interval.

Second, random CR analyses were performed using Rasch
outfit fit statistics. Rasch fit statistics on MBI-GS were obtained
using jMetrik (49). jMetrik is a free computer program for classical
and modern psychological model analyses. Meyer and Hailey (50)
verified that jMetrik and WINSTEPS yielded similar results with
different sample sizes and items. For sample size <300, standardized
outfit statistics > |3.0| indicate outliers (personal communications
with M. Linacre, Ph.D., Research Director, mike@winsteps.com, on
March 09, 2023) and were applied to detect random CR. The
participants detected as careless respondents using longstring or
outlier removed from research in the

analyses were

screening approach.

3.3.2. Step 2 for item quality check—item analyses

Two different statistics were utilized. First was the item-total
correlation. A negative item-total correlation means that the item
measures another trait from the remaining items and should
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be removed. The results revealed that all item-total correlations were
positive. Second, Rasch infit and outfit statistics were obtained after
merging adjacent categories of some items to retain enough
respondents. After CR was removed, the sample size decreased. Thus,
further combinations of adjacent categories for some items were
performed. jMetrik was re-run on the screened data to get item fit
statistics. Items with standardized outfit statistics > |3.0| were removed
from the analyses. Due to the multi-dimensionality nature of the
dataset, item-total correlation and Rasch model were run separately
on each dimension.

3.3.3. Step 3 for reliability, unidimensionality, and
theta (i.e., estimated ability)

Two public health experts discussed the instrument’s content
validity, covering each iten’s validity, dimension validity, and other
potential issues. After removing misfit items or CR, Cronbach alpha
for each dimension was calculated for both data types. These
dimensions included all burnout items, sleep, mood, friend, and all
exercise items. Principal component analysis (PCA) was performed
on each dimension to investigate the unidimensionality of related
dimensions. The fundamental assumption of the Rasch model is that
the data is unidimensional.

When unidimensionality was confirmed, jMetrik was performed
on each dimension or sub-dimension to obtain each individuals
estimated theta for prediction analysis. These thetas included sleep
issues, mood issues, support of friends, the three sub-dimensions of
burnout, and the three sub-dimensions of exercise. The estimates from
the Rasch model have several advantages over the observed data. First,
the observed data were ordinal and might run into small frequencies
with some items; thus, the results might be biased with low power. In
contrast, the Rasch model produces continuous estimated ability, thus
avoiding the small frequency issue with ordinal data. Second, the
Rasch models are well-known for their robustness in the case of the
small sample (51, 52).

Frontiers in Public Health

3.3.4. Step 4 for association and logistic
regression analyses

Chi-square tests examined the associations between the challenges
and the demographic variables. For question 2, four sets of variables
were hierarchically entered into the model, and the forward stepwise
selection method was utilized to investigate which variable(s) in each
set contributed significantly to predicting the perceived challenges of
Chinese public health professionals. The entry level in our study was
setat 0.10, and the removal level at 0.15. The first set was demographic
features. The second set was sleep, mood, and support from friends.
The third set was the exercise effects, the expectations for doing
exercise, and the belief in the benefits of exercise. The last set was the
three subdimensions of burnout. The 2nd to fourth set variables were
the estimated thetas from the Rasch model. Tests of associations and
logistic regression analyses were performed using SPSS 22.0.

3.3.5. Stopping and evaluation criteria for
analyses

Linacre (53, 54) provided a guideline for removing items. His
suggestions are to start deleting the item with the worst fit. The next
step is to rerun the analysis and cross-plot the thetas from this step
with those in the previous step. If the scatter plot reveals no noticeable
changes, we should accept the items in the last step. If the plot shows
noticeable changes, we should remove the item and perform Rasch
analysis again. In the coming phase, if there are any misfit items,
remove the worst, and do the persons’ estimates. Then, we cross-plot
again and repeat what we have done in the preceding steps. When the
differences in the person’s estimates between the current and previous
stages are small, we can stop. Linacre (53, 54) suggested the same
guideline for removing misfit persons.

For dimensionality analysis in 2.3.3, two indexes were used
simultaneously to evaluate the dimensionality of the PCA results. The
first was the number of components exacted. The second index was
utilized when the number of extracted components exceeded 1.0. It
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was the ratio of the first-to-second eigenvalue. A ratio> 3.0 suggests
multi-dimensionality.

For association analyses, two significance levels, 0.05 and 0.10,
were chosen to compare the analytical results from the conventional
approach against those from the data screening approach. The purpose
was to highlight which approach yielded more significant results.

For logistic regression, only the indexes for the final selected
model in each logistic regression were reported. Specific evaluation
criteria included:

(1) Which predictors were significant? What were the odds ratio
(OR) and the confidence interval (CI) for the significant
preditors? When CI for the odds ratio includes 1.0, it suggests
non-significance. When CI excludes 1.0, it
indicates significance.

(2) What were the sizes of Nagelkerke R-square (hereafter referred
to as the R-square) and Hosmer and Lemeshow goodness-of-fit
test (hereafter referred to as GOF test) results? The former is
about the amount of variability the model explains, and the
nonsignificant value of the latter suggests model fit.

(3) Last, we examined the percentage of correctly classified
participants for each logistic regression. If the two approaches
produce comparable results, it indicates that the data screening

approach removed invalid data.

4. Results

4.1. Preliminary results and descriptive
statistics

4.1.1. Data screening results

22 (8.30%) participants were identified as random respondents or
outliers, using the standardized outfit value > |3.0]. Figure 2 presents
the longstring frequency. 29 (10.94%) respondents were flagged as
non-random respondents. The two screening techniques excluded 51
(19.25%) participants. Table 1 compares demographics for the
conventional and screened datasets. After data screening and removal,
the sample size decreased from 265 to 214. For the original data, the
frequency ranged from 178 to 14. For the screened dataset, the
frequency ranged from 154 to 12.

4.1.2. Item quality analytical results

The Rasch model was run on the conventional dataset for item
quality purposes. According to the stopping criteria (3.3.5 Stopping
and Evaluation Criteria for Analyses), an item was removed if the
scatterplot of thetas demonstrated any noticeable changes. The four
items were removed: (1) “It is easy for me to become angry.” (2) “It is
challenging to deal with physical and mental exhaustion.; (3) “I can
communicate with my friends about nonwork-related problems (such
as family, spouse, children, etc.)”; and (4) “Each time I exercise,
I expect myself to burn a certain amount of calories”

After cleaning the invalid data, jMetrik was rerun on the cleaned
dataset. The five items were removed. The first three were the same as
the three in the conventional dataset. One challenge item (“Across-
department cooperation is a challenge”) was deleted. One exercise
item (“How long do you exercise each time”) was deleted.

Frontiers in Public Health

10.3389/fpubh.2023.1250606

4.1.3. Reliability and unidimensionality

Reliability and validity are essential indexes of data quality. Except
for the reliability of mood (0.576) with the screening approach, all
other reliability indexes were acceptable, ranging from 0.615 to 0.894.
With burnout as one dimension, the reliability for the conventional
dataset was 0.831 and 0.726 for the screened dataset. The reliability
index for sleep was 0.67 for the conventional dataset and 0.615 for the
screened dataset. The reliability index for mood was 0.649 for the
conventional dataset. For the friends, the index changed from 0.712
for the conventional data to 0.657 for the screened data. Last, the
reliability was 0.894 and 0.893 for all exercise items. In general, the
screened data exhibited lower reliability than the unscreened data. For
the lowest reliability, only three items were available for Cronbach’s
alpha. Increasing the number of items will increase the reliability.

Two subject experts examined the survey items and confirmed the
content validity of each item and dimension. In addition,
we conducted principal component analyses (PCA) for the original
and the screened datasets. The PCA produced only one component

» <«

for “Emotional exhaustion,

Cynicism,”
»

“Mood,” “Support from friends,

Professional efficacy;
Expectations of exercise,” and “Belief
in exercise” PCA on sleep and exercise effects produced two extracted
principal components for both data types. However, the ratios of the
first-to-second eigenvalue were all <3.0. Thus, the unidimensionality
assumption was met.

4.1.4. Descriptive statistics for the estimated
thetas

The descriptive statistics in Table 2 present the means and
standard deviations of the thetas from the Rasch model. Comparing
the two data types, the screened data exhibited higher means of
“Emotional exhaustion” and “Cynicism” and a lower mean of
“Professional efficacy;,” indicating more problems with burnout. The
screening lowered the means for sleep disorders and mood issues and
a slightly higher mean for support from friends. Higher values suggest
more sleep and mood problems and more support from friends.
Lower means suggest fewer sleep and mood issues and less help from
friends. The screening lowered the means of the three different
dimensions of exercise. Lower values in these three dimensions
suggest less impact of exercise on individual life.

4.2. Association tests

Table 3 displays the p-values for the tests of associations for
both data types. “Improving my job” was significantly associated
with job type, education level, and years of work for the conventional
dataset. It was significantly associated with job type and years of
work for the screened dataset. “Professional communication with
coworkers” was significantly related to marital status and years of
work for the conventional dataset. It was significantly associated
with education level, marital status, and years of work for the
screened dataset. These two challenges were associated with more
demographic variables. Next came “Peer cooperation” It was
significantly associated with gender and years of work in the two
analytical approaches. “Learning new knowledge or skills in my
major” was significantly related to institutions for both data types.
Last, “Helping students’ academic growth” was significantly
associated with the institution variable.
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TABLE 1 Demographic characteristics.

. Conventional data (N=265) Screened data (N=214)
Variable
Frequency Percentage Frequency Percentage
Male 93 35.1% 65 30.4%
Sex
Female 172 64.9% 149 69.6%
Hospital 133 50.2% 116 54.2%
Institution
University 132 49.8% 98 45.8%
Doctoral/master advisor 36 13.6% 29 13.6%
Teaches doctoral or
24 9.1% 21 9.8%
master's courses
Laboratory manager 14 5.3% 12 5.6%
Administrative
19 7.2% 15 7.0%
personnel
Job type
Director or deputy chief
60 22.6% 52 24.3%
physician/nurse
Intermediate-level
55 20.8% 41 19.2%
physicians or nurses
Elementary-level
57 21.5% 44 20.6%
physicians or nurses
At or below 2-year
59 22.3% 37 17.3%
college degree
Education Bachelor degree 65 24.5% 57 26.6%
Master degree 78 29.4% 71 33.2%
Doctoral degree 63 23.8% 49 22.9%
Unmarried 87 32.8% 60 28.0%
Marital status
Married 178 67.2% 154 72.0%
<1 Year 44 16.6% 27 12.6%
1-3 Years 27 10.2% 23 10.7%
3-5 Years 28 10.6% 20 9.3%
Years of work
5-7 Years 16 6.0% 13 6.1%
7-10 Years 24 9.1% 19 8.9%
>10 Years 126 47.5% 112 52.3%

TABLE 2 Descriptive statistics for estimated thetas.

Statistics Conventional data (N=265) Screened data (N=214)
estimates

Mini SD Mini
Emotional exhaustion -2.702 3.679 —7.968 8.309 —1.649 2.975 —6.443 5.344
Cynicism -3.101 3.221 —-6.372 5.049 —2.112 2.353 —4.588 3.953
Professional efficacy 1.120 3.401 —6.457 6.573 0.683 2.840 —5.766 5.781
Sleep -0.661 1.752 ~2.900 2911 —0.753 1.644 -2.885 2.901
Mood -0.926 2.001 -2.785 2.950 ~1.049 1.898 -2.815 2.986
Friend 1.453 —4.016 3.841 —0.670 1.311 -4.023 2.621
Effects of exercise 0.198 1.288 —4.430 4.621 0.171 1.347 -4517 4.602
Expectations of —0.481 2.393 —4.165 5.262 —0.574 2.800 —4.587 5.885
exercise
Belief of exercise 2.471 5.165 —9.412 9.186 1.629 4.943 —10.026 7.976

SD, standard deviation.
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TABLE 3 P-values for tests of associations.
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Variables Challenge 1 Challenge 4 Challenge 5 Challenge 6 Challenge 7 Challenge 8
Conventional data

Sex 0.012

Institution 0.042 0.002
Job type 0.036

Education 0.019

Marriage 0.023

Years of work 0.026 0.097 0.058

Screened data

Sex 0.053%%*

Institution 0.069** 0.001*
Job type 0.068%*

Education wkk 0.064*

Marriage 0.001*

Years of work 0.022%* 0.024* 0.018*

Bolded numbers indicated significance at 0.05 level and italicized numbers at 0.10 level. * indicate that either the p-values became smaller or became significant at 0.05 or 0.10 level with the
screened data. ** indicate the p-values became bigger with the screened data. *** indicate the test became insignificant with the screened data. Challenge 1: peer cooperation. Challenge 4:
learning new knowledge or skills in my major. Challenge 5: multidisciplinary learning. Challenge 6: improving my own job. Challenge 7: professional communication with peers. Challenge 8:

helping students” academic growth.

4.3. Logistic regression

Based on the item analytical results, two challenge items were
removed from the screened dataset and one from the conventional
dataset. Logistic regression was run on the remaining six challenge
items for comparison purposes. SPSS modeled “Yes” as the event. All
the demographic variables were dummy coded with the last category
as the reference group. In this section, OR was interpreted, holding all
other variables in the model constant.

4.3.1. Prediction for peer cooperation

The results are presented in Table 4. For the conventional dataset,
compared with those working more than ten years, those with
1-3years had 4.781 times the odds of selecting peer cooperation as a
challenge (CI: 1.882, 12.141). For each unit increase in “Sleep,’
we expected about a 39% increase in selecting “Yes” for peer
cooperation. CI for this odds ratio excluded 1.0. For each unit increase
in “Expectations of exercise,” there would be about a 12% increase in
endorsing peer cooperation as a challenge. Its CI included 1.0. For
every unit increase in support from friends, we expected about an 82%
decrease in selecting this challenge (CI: 0.670, 0.996). The R-square
was 0.195, and the GOF was 0.667.

For the screened dataset, years of work significantly predicted the
challenge of peer cooperation. Compared with those working more
than ten years, those with 1-3 years of experience had 5.079 times the
odds of selecting “Yes” for peer cooperation. For every unit increase
in “Sleep,” the odds of choosing “Yes” increased by 1.347 (CI: 1.113
and 1.629). The R-square was 0.140, and the GOF was 0.437.

4.3.2. Prediction for learning new knowledge or
skills in my major

For the conventional dataset (the top part of Table 5), three
variables, institution, “Mood,” and “Professional efficacy,” were all
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non-significant with CI including 1.0. The bottom part of Table 5
shows the results for the screened data. For every unit increase in
“Professional efficacy,” we expected about a 0.87% decrease in selecting
this challenge (CI: 0.786 and 0.966). The R-square for the conventional
dataset was 0.056, and the GOF was 0.39. The R-square for the
screened data was 0.073, and the GOF was 0.400.

4.3.3. Prediction for multidisciplinary learning
Table 6 reveals the results of multidisciplinary learning. For the
conventional data, “Sleep” and “Effects of exercise” were in the model
with CI including 1.0. For every unit increase in “Exercise
expectations,” there would be about a 19% increase in selecting “Yes”
for this challenge (CI: 1.066 and 1.338). In the screened data, for every
unit increase in “Expectations of exercise,” we expected an 11%
increase in choosing “Yes” for this challenge (CI: 1.003 and 1.222). The
R-square was 0.079, and the GOF was 0.489 for the conventional
approach. These indexes were 0.026 and 0.433 for the screened dataset.

4.3.4. Prediction for improving my job

For the conventional data (the top part of Table 7), intermediate-
level physicians and nurses had 2.603 times the odds of choosing
“Improving my job” as a challenge compared with those elementary
positions. Compared with professionals with doctoral degrees, those
with master’s degrees had 2.815 times the odds of considering
“Improving my job” as a challenge. CI for both odds ratios excluded
1.0. For every unit increase in “Exercise effects,” the odds for the
predicted event decreased by 0.697 (CI: 0.530, 0.916). “Sleep” and
“Belief in exercise” were nonsignificant. The R-square for the final
model was 0.158, and the GOF was 0.447 for the original data.

For the screened data, compared with those having >10years of
experience, those with 5-7years of experience has 0.128 times the
odds of choosing this challenge (CI: 0.027, 0.613). Compared with
those with >10years of experience, the odds of selecting this challenge
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TABLE 4 Logistic regression for peer cooperation.

95% ClI for OR
Variable

Lower Upper

Conventional data

Sex (1) 0.570 0.299 3.629 1.769 0.984 3.181
Years of work 13.222
Years of work (1) 0.126 0.413 0.093 1.135 0.505 2.551
Years of work (2) 1.565 0.476 10.826 4,781 1.882 12.141
Years of work (3) 0.246 0.477 0.266 1.279 0.502 3.258
Years of work (4) —-0.307 0.652 0.223 0.735 0.205 2.637
Final model
Years of work (5) 0.813 0.495 2.705 2.256 0.856 5.946
Sleep 0.331 0.083 15.764 1.392 1.183 1.640
Friend —0.202 0.101 4.010 0.817 0.670 0.996
Expectations of
0.114 0.061 3.498 1.121 0.995 1.264
exercise
Intercept —1.031 0.242 18.201 0.357
Screened data
Years of work 13.453
Years of work (1) 0.227 0.463 0.240 1.255 0.506 3.112
Years of work (2) 1.625 0.507 10.275 5.079 1.880 13.719
Years of work (3) —0.011 0.539 0.000 0.989 0.344 2.845
Final model
Years of work (4) —-0.714 0.808 0.781 0.490 0.101 2.385
Years of work (5) 0.864 0.535 2.610 2.372 0.832 6.762
Sleep 0.298 0.097 9.378 1.347 1.113 1.629
Intercept —0.683 0.213 10.297 0.505

Bolded parameter estimates or Wald statistics indicated significance at 0.05 level and italicized numbers at 0.10 level.

TABLE 5 Logistic regression for learning new knowledge/skills in my major.

95% Cl for OR

Variable
Lower
Conventional data
Institution (1) —0.284 0.274 1.076 0.752 0.440 1.288
Mood 0.114 0.064 3.161 1.121 0.988 1.271
Final Model
Professional efficacy —0.071 0.041 2.929 0.932 0.859 1.010
Intercept 0.414 0.188 4.862 1.513
Screened data
Mood 0.111 0.077 2.039 1.117 0.960 1.300
Final Model Professional efficacy —0.138 0.053 6.805 0.871 0.786 0.966
Intercept 0.268 0.163 2.705 1.307

Bolded numbers indicated significance at 0.05 level and italicized numbers at 0.10 level.

decreased by 0.379 for professionals with <1year of experience (CI: ~ 4.3.5. Prediction for communication with peers

0.154 and 0.929). Compared with those with >10years of experience, Table 8 displays the results of the challenge of professional
the odds of this event for those with 3-5years of experience decreased ~ communication with peers. For the conventional data, for every unit
by 0.320 (CI: 0.115 and 0.886). Every unit increase in “Cynicism”  increase in “Expectations of exercise,;” we expected about a 25%
increased the odds of selecting this challenge by 1.152 (CI: 1.016 and  increase in selecting “Yes” for this challenge (CI: 1.103 and 1.419). For
1.307). The R-square for the final model was 0.111, and the GOF  every unit increase in “Emotional exhaustion,” we expected about an
was 0.183. 11% increase in selecting “Yes” for this challenge (CI: 1.013, 1.210).
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TABLE 6 Logistic regression for multidisciplinary learning.

95% ClI for OR
Variable

Lower Upper

Conventional data

Sleep 0.136 0.077 3.101 1.145 0.985 1.332
Effects of exercise —0.194 0.113 2.986 0.823 0.660 1.026
Final model Expectations of
0.178 0.058 9.381 1.194 1.066 1.338
exercise
Intercept 0.363 0.142 6.579 1.438

Screened data

Expectations of
0.102 0.050 4.068 1.107 1.003 1.222

Final model exercise

Intercept 0.173 0.142 1.494 1.189

Bolded numbers indicated significance at 0.05 level and italicized numbers at 0.10 level.

TABLE 7 Logistic regression for improving my job.

95% CI for OR

Variable
Lower Upper
Conventional data
Job type 13.577
Job type (1) 0.346 0.497 0.484 1.413 0.534 3.744
Job type (2) 1.066 0.570 3.500 2.905 0.951 8.877
Job type (3) —0.758 0.681 1.241 0.468 0.123 1.778
Job type (4) —-0.579 0.602 0.923 0.561 0.172 1.826
Job type (5) 0.957 0.434 4.867 2.603 1.113 6.090
Job type (6) 0.205 0.423 0.234 1.227 0.535 2.813
Final model Education 8.788
Education (1) 0.077 0.438 0.031 1.080 0.458 2.548
Education (2) 0.490 0.424 1.332 1.632 0.710 3.749
Education (3) 1.035 0.396 6.842 2.815 1.296 6.113
Sleep 0.100 0.080 1.582 1.105 0.946 1.292
Effects of exercise —0.361 0.139 6.713 0.697 0.530 0.916
Belief of exercise 0.055 0.032 2921 1.056 0.992 1.125
Intercept —0.785 0.456 2.968 0.456
Screened data
Years of work 12.976
Years of work (1) —0.971 0.458 4.502 0.379 0.154 0.929
Years of work (2) —0.185 0.471 0.154 0.831 0.331 2.090
Years of work (3) —1.141 0.521 4.803 0.320 0.115 0.886
Final model
Years of work (4) —2.054 0.798 6.622 0.128 0.027 0.613
Years of work (5) —0.443 0.503 0.777 0.642 0.239 1.720
Cynicism 0.142 0.064 4.887 1.152 1.016 1.307
Intercept 0.713 0.254 7.849 2.040

Bolded parameter estimates or Wald statistics indicated significance at 0.05 level and italicized numbers at 0.10 level.

Other variables in the model were non-significant. The R-square was  of choosing this challenge (CI: 1.220, 4.435). For every unit
0.165, and the GOF was 0.552. increase in “Expectations of exercise,” the odds of choosing “Yes”

For the screened data, compared with the married for this challenge increased by 1.131 (CI: 1:019, 1.257). For every
professionals, those without marriages had 2.326 times the odds  unit increase in “Cynicism,” the odds of choosing “Yes” for this
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TABLE 8 Logistic regression for professional communication with peers.

Variable

10.3389/fpubh.2023.1250606

95% CIl for OR

Lower

Upper

Conventional data
Marital status (1) 0.470 0.295 2.525 1.599 0.896 2.854
Mood 0.029 0.079 0.138 1.030 0.883 1.201
Friend —0.166 0.103 2.609 0.847 0.693 1.036
Effects of exercise —0.191 0.135 1.992 0.826 0.634 1.077
Final model
Expectations of
0.224 0.064 12.082 1.251 1.103 1.419
exercise
Emotional exhaustion 0.102 0.045 5.072 1.107 1.013 1.210
Intercept —0.254 0.223 1.290 0.776
Screened data
Marital status (1) 0.844 0.329 6.572 2.326 1.220 4.435
Expectations of
. 0.123 0.054 5.299 1.131 1.019 1.257
Final model exercise
Cynicism 0.154 0.064 5.692 1.166 1.028 1.323
Constant —0.274 0.230 1.419 0.761

Bolded numbers indicated significance at 0.05 level and italicized numbers at 0.10 level.

challenge increased by 1.166 (CI: 1.028 and 1.323). The R-square
was 0.137, and the GOF was 0.178.

4.3.6. Prediction for helping students’ academic
growth

For the conventional data (the top part of Table 9), compared with
the university professionals, the hospital professionals had 0.322 times
the odds of choosing this challenge (CI: 0.165 and 0.629). Compared
with those in elementary positions, director or deputy chief
professionals had 6.238 times the odds of selecting this event (CI:
2.383,16.329). With the same reference group, those teaching doctoral
or master courses had 4.553 times the odds of endorsing this challenge
(CI: 1.421, 14.594). For every unit increase in “Effects of exercise;”
there was about a 46% decrease in selecting “Helping students’
academic growth” as a challenge (CI: 0.322, 0.649). For every unit
increase in “Expectations of exercise,” there was about a 29% increase
in choosing “Yes” (CI: 1.112, 1.493). For every unit increase in “Belief
of exercise,” there was about an 11% increase in choosing “Yes” for this
question (CI: 1.029, 1.196). The R-square was 0.30, and the GOF
was 0.962.

For the screened data, compared with the university professionals,
the hospital professionals had 0.410 times the odds of selecting this
challenge (CI: 0.225, 0.747). For every unit increase in “Exercise
effects,” there was about a 58% decrease in selecting this challenge (CI:
0.418, 0.791). For every unit increase in “Belief in exercise,” there was
about an 11% increase in the event (CI: 1.027, 1.209). The R-square
was 0.214, and the GOF was 0.577.

5. Discussion

This section started with the discussions on which groups were
more likely to be flagged as careless respondents. The rest of the
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discussion evolved around the tests of associations and

logistic regressions.

5.1. Demographic variables in careless
responses

A series of chi-square tests were performed. The chi-square
test on the contingency table for gender and deleted group
(1=deleted and 0=not deleted) produced a significant test
statistic (test statistic=10.878 with df=1, a p-value of 0.001). The
male was more likely to fill out the survey carelessly. The
chi-square test for the institution x deleted group was also
significant (test statistic="7.177 with df=1, a p-value of 0.007).
Those at universities were more likely to produce CR. Similarly,
those with less experience (i.e., less number of years working in
the profession) and those with lower levels of education were
significantly more likely to behave carelessly (p-value <0.000 and
p-value of 0.003 respectively).

5.2. What did we understand from tests of
associations?

There were some similarities between both approaches in
Table 3. The challenge of “Helping students’ academic growth” was
significantly associated with institutions in both approaches.
Compared with hospital professionals, more university
professionals consider it challenging to help students grow
academically. This association was significant for both approaches.
The job of university professionals was to help students grow. Their
with

substantively more than those at hospitals. For both approaches,

experiences students’ academic development were
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TABLE 9 Logistic regression for helping student academic growth.

Variable

10.3389/fpubh.2023.1250606

95% ClI for OR

Lower

Upper

Conventional data
Institution (1) —1.132 0.341 11.035 0.322 0.165 0.629
Job type 18.933
Job type (1) 0.728 0.510 2.038 2.071 0.762 5.630
Job type (2) 1.516 0.594 6.507 4.553 1.421 14.594
Job type (3) —0.054 0.714 0.006 0.948 0.234 3.843
Job type (4) 0.558 0.625 0.797 1.747 0.513 5.948
Final model Job type (5) 1.831 0.491 13.901 6.238 2.383 16.329
Job type (6) 0.569 0.465 1.496 1.766 0.710 4.395
Mood 0.101 0.074 1.842 1.106 0.956 1.280
Effects of exercise —0.782 0.178 19.265 0.457 0.322 0.649
Expectations of
. 0.254 —0.782 11.402 1.289 1.112 1.493
exercise
Belief of exercise 0.104 0.254 7.375 1.110 1.029 1.196
Intercept —0.576 0.104 2.487 0.562
Screened data
Institution (1) —0.891 0.306 8.505 0.410 0.225 0.747
Sleep 0.148 0.098 2.270 1.159 0.956 1.405
Effects of exercise —0.553 0.162 11.599 0.575 0.418 0.791
Final model Expectations of
. 0.155 0.063 6.142 1.168 1.033 1.320
exercise
Belief of exercise 0.108 0.041 6.820 1.114 1.027 1.209
Intercept 0.216 0.232 0.861 1.241

Bolded parameter estimates or Wald statistics indicated significance at 0.05 level and italicized numbers at 0.10 level.

gender and years of experience were significantly associated with
the challenge of “Peer Cooperation.” For both approaches, marital
status was  significantly associated with “Professional
communication with peers”

“Challenge of multidisciplinary learning” was not significantly
associated with demographic variables in both approaches. Several
explanations exist. First, our sample size was not enough to produce a
significant relationship. More participants might solve the issue.
Second, the relationship between this challenge and demographic
variables was suppressed by a mediator. Third, Chinese public health
professionals might understand “multidisciplinary” differently. If
knowledge, skills, and strategies from multiple disciplines are related
to their career or job, they might classify these into their majors
instead of understanding them as multidisciplinary.

Differences existed. More tests yielded smaller p-values with the
screened dataset, as indicated by * signs in Table 3. Those marked by
** signs in Table 3 indicated larger p-values for the screened data.
Education level was significantly associated with “Improving my job”
for the conventional data but insignificant for the screened data.
Comparing the results for the two approaches, there were more tests
with smaller p-values in the screened data. Thus, the significance levels

of the uncleaned data were obscured in many cases.

Frontiers in Public Health

5.3. What did we understand from logistic
regression?

In the discussion of logistic regression, only the variables at 0.05
levels were presented in 4.31 and 4.3.2.

5.3.1. Which demographic features were more
important?

In the current study, years of experience and job type mattered.
The professionals in directors or deputy chief positions and those with
master’s degrees had significantly higher odds of choosing “Improving
my job” as a challenge. For the conventional data, teaching doctoral or
master courses and professionals in directors or deputy chief positions
were more likely to endorse “Helping students’ academic growth” as a
challenge. With the nature of their job, they encountered more student
issues. The significance varied with demographic variables.

5.3.2. Which variable had stronger predictive
power?

In the current literature, exercise has been conceptualized as
uni-dimensional. For example, exercise was some workout each time in
the national report (13). In our study, exercise was multi-dimensional.
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FIGURE 3
Percentages of correct classification for two approaches. Bolded numbers were from the screened data. See the bottom of Table 3 for challenge
information.

“Expectations of exercise” was a frequent predictor for PD challenges.
“Expectations of exercise” impacted the professionals’ realization of their
professional challenges. The coefficients of “Exercise Effects” were
negative, suggesting more desirable effects health professionals had from
exercise, the more likely they were to rate PD challenges as easy. “Belief in
exercise” was also predictive.

“Sleep” predicted “Peer cooperation” in both approaches.
Cynicism predicted “Improving my job” and “Professional
communication with peers” for the screened data. The negative
coeflicient associated with professional efficacy suggested that those
with higher professional efficacy considered this challenge easy. This
aligns with existing research on the positive impact of professional
efficacy on PD (29-31). “Friends” predicted “Peer cooperation”
negatively at 0.05 for the conventional approach. Burnout did not
predict PD as much as exercise did.

5.3.3. Correctly classified participants

Figure 3 presents the percentages of correct classification for the
selected models of the two approaches. For “Helping students’ academic
growth,” the conventional approach outperformed the data screening
approach (72.55% versus 66.4%). For “Multidisciplinary learning,” the
conventional approach was better than the data screening approach
(58.1% versus 55.1%). Apart from these two conditions, the percentages
of correct classifications were very close for the two approaches. This
confirmed that the removed data were invalid.

5.3.4. Implications

First, exercise can enhance PD. The findings on exercise were
consistent with the literature, which supports the positive role of
exercise on learning or learning-related motivation (12, 55, 56).
Clinically, professionals should develop good exercise habits and
proper expectations toward exercise results to facilitate their PD and
develop self-efficacy. Those with burnout syndrome should also have
adequate exercise to reduce burnout (13). Institutions should have
policies to encourage employees to exercise.
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Second, the findings on burnout and burnout-related issues
suggest that professionals should build a network of supportive friends
who can positively influence them to enhance their professional self-
efficacy. Individuals and institutions should create an environment to
foster PD and professional efficacy (13).

Lastly, the findings in 4.3.3 were consistent with the survey
literature, which proves the uselessness of removed CR (e.g., 39-41).
Public health researchers should examine the data quality before
conducting any research.

6. Conclusion

The current research provided an understanding of Chinese public
health professionals and their perceived PD challenges. For both
approaches, the sub-dimensions of burnout did not significantly predict
the challenges frequently as the sub-dimensions of exercise. Some
variables did not enter the models. Some mediators might exist,
suppressing the relationship between the independent and dependent
variables. The correct classification rates with both approaches were close.

Future research may follow several directions. First, the
instrument in the current study was of mixed scales. It can be revised
such that all items are on the same scale, enabling researchers to check
the data quality of all items. Second, the current research only applied
two CR detection techniques. Other CR techniques can be used.
Third, our sample size was 265 and 214 for the conventional and data
screening approaches. It is possible for future research to recruit
more participants.
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Evolution of storytelling pedagogy
in global health course at a U.S.
Native American-Serving Nontribal
Institution from Fall 2019 to Spring
2023

Tapati Dutta* and Camille Keith

Fort Lewis College, Durango, CO, United States

Background and purpose: Responding to COVID-19-induced disruptions to
traditional teaching methodologies, and considering the relevance of narratives
among indigenous populations, “storytelling as pedagogy” was developed and
implemented in the undergraduate Global Health course in a Native American-
Serving Nontribal Institution (NASNTI) in Colorado.

Methods: We describe the evolving pedagogic adjustments and storytelling
strategies incorporated into the global health course from Fall 2019 to Spring
2023. This entailed before the COVID-19 in-person format, online digital
storytelling during the pandemic emergency, the HyFlex and hybrid classes with
the emergence of "new normals,” and finally the gradual move to in-person
classes. The story arc in the course included the following: (1) Course learning
outcomes revisited and the course syllabus language framed based on the
native philosophies of empowerment education and experiential learning, (2)
students’ inputs sought to incorporate socioculturally responsive topics in the
course syllabus (e.g., dental health disparities among indigenous populations),
(3) strategic and non-threatening shifts such as "no textbooks” and “no finals”
introduced, (4) global health thought partners invited by the course instructor and
coached to use story-based teaching methods, (5) use of first-person trauma-
informed storytelling methods to teach specific global health topics, and (6)
students undertook gratitude journaling, a scaffolding exercise of writing letters
on global health topics to global health thought partners.

Results: Storytelling as pedagogy was most effective in the in-person format, while
digital storytelling during the COVID-19-induced online classes was extremely
challenging considering the stark digital divide in the Navajo Nation. First-person,
trauma-informed storytelling is a helpful approach to discuss insider—outsider
perspectives and can potentially establish sustainable trustworthy relationships
among the students, instructor, and global health thought leaders. Gratitude
journaling and photovoice can be tweaked as powerful storytelling methods
to build students’ interaction-based critical thinking, intercultural humility, and
professional networking.

Conclusion: Mapping storytelling pedagogies’ best practices can be useful in
developing a granulated understanding of this strategy and utilizing them across
diverse disciplines in higher education. Faculty capacity building is recommended
toenable the former to conceptualize culturally responsive storytelling pedagogies
and create assessment plans to assess students’ learning outcomes through the
utilization of this method.
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Introduction

The power of storytelling as a pedagogic strategy is increasingly
being acknowledged by general, scientific, and technical courses
because of their deep appeal, ability to validate experiences, transcend
cultural, mythical, personal, and sacred knowledge, and enable
students to construct their life narratives (1, 2). Furthermore,
storytelling in public health and allied disciplines facilitates exploring,
reflecting on the realities of clinical practices, and developing empathy
(3, 4). There are several examples of successful usage of storytelling as
an effective active learning and high-impact pedagogical strategy. For
example, a three-part storytelling approach assisted students to
construct life narratives in which they were able to internalize, evolve,
and integrate their stories with each other (5), or an instance of
English as Foreign Language classrooms in Indonesia used narrative
texts that facilitated students become aware of the moral lessons of the
story, aroused students’ imagination, and increased students literacy
interest (6). Existing scholarship also showcases this method being
used as a research and intervention tool to examine health risks and
experiences, understand and influence public opinion on prevention
issues, inform public health practice, and engage populations, clinical
professionals, and organizations (7).

That said, there could be four key issues that prevent storytelling
from being the learning paradigm, especially in majority—minority
institutions of higher education in the United States. First, active
learning and storytelling methods need to be planned and
implemented in an inclusive way, especially among ethnic minorities
and first-generation students (8). Second, narrative models of teaching
might reflect a tendency toward a transactional approach—an action-
orientated comprehensive approach of teaching and learning with
elements of mutuality, reciprocity, and giving back to the community—
and thus could be “distanced” from the students and generate
superficial sensitivities when infrequently used as a tool (9). Third,
there are rare instances with minority-serving academic institutions
where teaching-learning is co-developed as an interactional process—
for example, designing the course or teaching some of the issues raised
by students or periodically undertaking ‘how is this class going’ with
students —rather than as an instructional deliberation that can
subsequently fail to link students’ agency to racial, feminist, or
minority tensions (10). In addition, there is a dearth of professional
folklorists (in the US sense of the term) practicing storytelling
pedagogy, which invariably results in very uneven quality accounts of
this methodology (11).

This study summarizes how storytelling was devised as pedagogy
and practiced as an integral strategy in the global health course in a
Native American-Serving Nontribal Institution (NASNTI) during the
changing COVID-19 scenarios, from before the coronavirus disease
2019 (COVID-19) period (Fall 2019), during the first 2 years of the
pandemic (Spring 2020-Fall 2021), and with the emergence of “new
normals” (Spring-Spring 2023). We further advocate that story-based
teaching methods can potentially develop a strong feeling of
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connection and sense of belonging among the students, course
instructor, external thought partners, and, most importantly, the
community, who are protagonists in several case stories that are
discussed in this course.

Learning environment

This NASNTT is in southwestern Colorado and noted by the 2021
US News & World Report as the ninth most diverse liberal arts college
in the nation, defined by its rural and multiethnic composition (12).
The college offers 59 undergraduate majors and enrolls approximately
3,000 undergraduate and 200 graduate students annually. With
representation from 17 countries, 48 states in the United States, and
185 Native American tribes and Alaska Native villages, the college has
58% students of color and 46% first-generation students (13).

The global health course taught in this college is an upper level
(PH300-level) undergraduate Public Health course capped at 25
students. It is one of the public health major electives, and since
Fall 2019 has been taught every semester by one of the authors
(TD). Most students who take this course are majoring in
disciplines such as Public Health, Health Sciences, and Psychology,
while others are from backgrounds such as Business, Management,
Engineering, Native American Studies, Sociology, and
Biochemistry. Students in the class are mostly Native American,
first-generation graduate aspirants, and especially during the
pandemic showcased deep interest and commitment in studying
the topic and investing their acumen to improve the health of

vulnerable communities (14, 15).

Pedagogical philosophies

The unique mix of indigeneity and intersectionalities of NASNTI
including a range of sociocultural diversities makes it crucial to
acknowledge the relevance of broader narrative contexts when
developing and teaching public health courses in this college.
Furthermore, the complex history of the college as an “American
Indian” boarding school resonated with the narratives of health
disparities, untold stories of uncounted numbers, and power
asymmetries in global health (16). The combination of the residents
and history of the college, the philosophies of narrative medicine and
oral traditions practiced among indigenous communities (17, 18),
plus the pandemic exposing the need for a more sensitive and
empathetic future public health workforce illustrated the possibilities
of using storytelling pedagogy in the global health course. Additionally,
the course instructor’s personal and professional experience with
vulnerable communities (19), training in health education (20),
participatory planning, monitoring evaluation, and managing for
impact (21), and digital storytelling from StoryCenter® (22) were deep
influencers to her praxis-oriented teaching that are incumbent to
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agentic skills such as respectful listening, empathy, and classroom
community building.

Pedagogical format: building the story
arc

In addition to the course instructor’s own background of
experiential learning, her knack for storytelling processes, and
foreseeing storytelling as an effective pedagogic strategy in this
course, as a new employee to the college in Fall 2019, she leaned
heavily on the previous existing course materials to develop the
course modules. In doing this, she observed that the previous
materials highlighted the binaries of haves versus have-nots,
developed versus developing, communicable and non-communicable.
These materials also reflected a stark lack of ongoing social,
institutional, and political overlaps such as intersectionalities,
acknowledging that everyone has their own unique experiences of
discrimination, which is a complex interplay and function of identity
factors such as race, gender, class, disability, and sexuality; glo-cal
that juxtaposes ‘global’ and ‘local’ and emphasizes a constant
influence of globalization on the local and, on the other hand
highlights local, nuanced reinterpretation that gets a voice on the
global diaspora (23) and relative deprivation in health discussing
dimensions of health inequalities and inequities by geography, race,
ethnicity, gender, education, class, income, and occupation (24).
Teaching from this biomedical perspective was often evident in the
reductionist and pessimistic framing, such as the “developing”
countries and communities thereof being mentioned as third-world
countries and uneducated communities.

Simultaneously, the course instructor reviewed the Course
Learning Outcomes (CLOs) of the college that are guided by the
Council on Education for Public Health (CEPH) guidelines (page 26),
which has an impetus on curriculum that focuses on “the
socioeconomic, behavioral, biological, environmental, and other
factors that impact human health and contribute to health disparities”
(25). Keeping the CLOs in mind, the course instructor started
conceptualizing story-based teaching methods that resonated
advancing the college’s “graduates ready to promote and advance the
health of communities” By this means, student-centric skills of critical
thinking, professionalism, information literacy in issues pertaining to
global health, and intercultural humility, “a lifelong process of self-
reflection and self-critique whereby the individual not only learns
about another culture but also one starts with an examination of her/
his own beliefs, cultural identities, and explicit and implicit biases,”
were also underpinned (26).

Thereafter, the instructor applied for and received a faculty
development Learning Circle grant (US$500) in Spring 2020 that
proposed to collaborate with two other faculties in the college (MC
and DG) and use story-based techniques in this course. However,
because of the COVID-19 pandemic at the beginning of Spring 2020
and subsequent school closure, the course was rushed to a completely
online format. Adding to the turmoil of the pandemic was the
formidable digital divide in this region; the in-person planned
activities through the grant could not be carried out. The grant was
rather utilized in exploring and revising pandemic suited culturally
responsive teaching pedagogies, brainstorming with the Teaching
Learning Services department to devise a NASNTT tailored definition
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of hybrid, HyFlex and online, and making all efforts during those
almost incommunicado times to identify potential guest speakers who
would be interested to share their high-impact stories of practice and
research online with students.

Following this, in the latter part of Spring 2020 and continuing
through 2021 as COVID-19 disruptions and shutdowns continued, the
college adopted diverse teaching methods. They were (i) in-person
classes with a hybrid element (synchronous classes that used hybrid
elements, such as meeting in outdoor spaces, namely, in tents on
certain days and virtually on other days of the week), (ii) completely
online classes (asynchronous, taught 100% virtually), (iii) remote
access classes, and (iv) HyFlex (hybrid and flexible) classes where the
course was “delivered with fully remote option(s)—synchronous or
asynchronous—along with regularly scheduled face-to-face classes,
allowing students to transition seamlessly between the two learning
environments.” (27). At that time, the global health course was
delivered in the HyFlex format by utilizing the new e-learning
infrastructure that was installed in the college and technology bundles
that were made available to students for free or at affordable prices.
HyFlex formats allowed capitalizing on technology and offered
students greater flexibility to choose the learning modality that suited
them best. Because the pandemic amplified academic inequalities that,
in turn, affected the psychological wellbeing of both the students and
teachers, narratives, vignettes, case stories, and short audiovisuals were
incorporated into the course with the expectation to make the classes
more interesting and interactive. This marked the budding phases of
the story arc. In the HyFlex format, global health classes were delivered
synchronously to in-person students and via Zoom (Zoom Inc.).
Additionally, each Zoom session and chat were recorded and shared
with students who would access the class materials asynchronously.

COVID-19-induced turmoil continued through the Spring 2022
and Fall 2022 semesters. This resulted in the extension of HyFlex
teaching of the global health course with nimble transitioning to
in-person formats during Spring 2023. This phase was the hallmark of
initiating students” involvement and seeking their input to inform and
enrich the course syllabus.

The next step noted the gradual incorporation of interaction
between students, academics, and community members. In this case,
the course instructor first utilized her professional network and
purposefully selected 12 “global health thought partners” Most of
these thought partners are from minority backgrounds themselves or
have served minority communities, trained in medicine, public health,
psychology, community health ethics, and vaccine trust science, and
have illustrative experience of more than 15years, typified by multi-
country program leadership and grant management. All were involved
in evidence-based policymaking and influencing roles. Thus, these
individuals, by virtue of their knowledge, experience, and positions,
were able to provide a unique big-picture perspective of a global health
topic. Evites were sent to all 12 thought partners, requesting them to
contribute to this class, of whom 8 responded in affirmation (Table 1).
The eight thought partners were then inducted by the instructor about
the NASNTI and coached to use first-person, trauma-informed
storytelling to co-teach sessions elucidating history, evolution, and
turning points in global health. Both the thought partners and the
instructor were mindful in using trauma-informed sensitivities to
teach topics because they were occurring in real time and impacted
the Native populations disproportionately (i.e., vaccination equity and
gender-based violence) (28).
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The final expression of the story arc transpired as students
engaged in more interactive and contemplative activities including
think-pair-share groups, role plays, simulations, and reflective

10.3389/fpubh.2023.1165241

gratitude journaling to the global health thought leaders. Figure 1
presents the evolution of storytelling methodologies into the global
health course across all eight semesters from Fall 2019 to Spring 2023.

TABLE 1 Global health thought partners by their qualification specialization and their global health leadership focus areas.

Global health

thought partners

Qualification
specialization

Global health leadership focus areas

Public Health

Administration

Playing a strategic leadership and advocacy role in the Public Health Service and Implementation Science/Division

and Office of Tribal Affairs and Strategic Alliances in a federal public health agency.

2. Medicine, Public Health | Prolific global health contribution in coordinating India’s exemplar polio elimination and leading a donor
organization’s global polio vaccine research, product development initiatives and polio-related policymaking across
multiple countries and geographies.

3. Social work, Public Global strategy formulation, landscapes analysis, and project and partnership management in an international non-

Policy profit agency entrusted with addressing micronutrient deficiencies in developing countries.

4. Dentistry A dental surgeon with expertise in general dentistry services as well as dental anesthesia in the 4-Corners area, and
deeply passionate about pediatric dental health and dental health issues and disparities among NA Al populations.

5. Medicine, Public health, | Global health expertise in the National Smallpox Eradication Programme in India, the Global Programme on AIDS

Health Promotion in Switzerland, and international HIV/AIDS prevention and control, child survival, and reproductive health
programs, plus scholarly contribution in the arena of sexual health and sport.

6. Medicine, Clinical Globally acclaimed research practitioner on multi-faceted behavioral and social science research programs focusing

Psychology on attitudes about and determinants of vaccination with a particular focus on human papillomavirus (HPV)
vaccination. Also, one of the core developers of the Multidimensional Scale of Perceived Social Support (MSPSS).

7. Epidemiology, Public An epidemiologist at a federal public health agency focusing on behaviors associated with the transmission of

Health sexually transmitted infections (STIs), sexual health promotion, social justice, health equity, and dismantling
institutional racism.

8. Medicine, Public Leading and managing non-profit organizations” health-related projects internationally, in the times of coups,

Administration

military rule, and ethnic conflict.

e  Extended transition during continued COVID-19-

COVID-19 emergency and

college shutdown

Rush to completely online
Zoom classes facilitated by the .

course instructor

induced turmoil, and emerging new normal than peak
COVID-19 days.
e  Hybrid and preparing for in-person classes with new
e-leaming infrastructure, and technology
Storytelling facilitated by course instructor, global
health thought partners, and students

teaching facilitated by
course instructor

Fall Spring Fall Spring Fall Spring Fall Spring
2019 2020 2020 2021 2021 2022 2022 2023
® I ® ® ® @
e Pre-COVID-19 in- Hyflex classes with storytelling through e  Gradual transitioning
person classes remote access, reliable computer, and of storytelling by
e Course Leaming broadband support for students in rural and course instructor, and
Outcomes revised, and tribal communities global health thought

FIGURE 1

2023.

Storytelling facilitated by course instructor
and global health thought partners

partners, in the in-
person classes

Evolution of storytelling as pedagogy in the global health course in accordance with the college's COVID-19 response phases, from Fall 2019 to Spring
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Results

Overall, the storytelling approach resonated with the diverse
traditional storytelling practices and cultures among students in a
NASNTL In addition, the non-threatening story-delivery mood in a
classroom was set through the application-based language of the
revised Course Learning Outcomes (CLOs) and strategic shifts such
as “no textbooks” and “no finals” approaches. The earlier and revised
descriptive language of the CLOs is presented in Table 2.

The course instructor’s teaching philosophy as an inclusion
strategist, in turn, led to the agentic engagement of students. Instances
of this ranged from students’ recommendations and inclusion of
topics, such as Community-Based Participatory Research, health
disparities among indigenous populations in the United States, dental
health among indigenous people in the Four Corners Region, and
global health volunteering, to the course.

Attention was given to small things. For example, using the term
“thought partners” manifested a sense of collegiality as opposed to the
hegemonic term “global health leaders” or “guest speakers” that would
convey being external to the classroom community. Storytelling
pedagogies included the diverse conceptualizations of health and the
varied construct of “global” in global health. This required that
everyone involved in the classroom community (instructor, students,

10.3389/fpubh.2023.1165241

and global health thought partners who served as co-teachers in the
class) were aware of the emic-etic (insider-outsider) positionalities of
each other. Table 3 describes the emic-etic positionalities by classroom
stakeholders. Narrative storytelling was effectively used to teach
uncomfortable topics, initiate difficult conversations, and enhance
student’s critical thinking while exciting them in a way that made
room for self-discovery and intercultural humility.

The first-person storytelling tools and props that were used by the
course instructor and thought partners included narrations of
eyewitness accounts, professional journeys, field and lived experiences,
excerpts from speeches, and trigger photographs from the field.
Stories ranged from folk to scientific domains which made them more
relatable as opposed to reading information from a text. These
pedagogic processes facilitated linking the past events and the current
scenarios (e.g., how experiences from previous pandemics, such as
Spanish flu, informed during COVID-19 times) to instill foundational
concepts of health policies, disparities, and communication that are
not commonly discoursed and critiqued through traditional pedagogy.
Trauma-informed storytelling helped to destigmatize public and
institutional narratives about poverty and contemplate a holistic
definition of health that considered “spiritual dimensions” [of health]
beyond the popular definitions that encompass physical, mental, and
social wellbeing (29).

TABLE 2 Comparison of the earlier (prior to Fall 2019) and revised Global Health Course Learning Outcomes (CLOs) (from Spring 2020).

CLOs prior to Fall 2019 Redesigned CLOs from Spring 2020

1. Define and describe the key principles and goals of global
health

2. Compare and contrast the traditional biomedical approach

subpopulations

with a biopsychosocial approach to global health

3. Compare and contrast how health system structures vary
globally

4. Identify key determinants and describe disparities in health
outcomes

5. Describe and assess the current global health agenda and

prospects for the future

1. Develop an empathy-based epistemological understanding of select global health issues by region and

2. Invigorate critical understanding of the evolving field of global health politics: before and during the
coronavirus disease 2019 period

3. Enhance knowledgeability of global health stakeholders and improve learning the complex linkages
between global and community health

4. Build intercultural humility while identifying key social and political determinants of health and
describing health disparities

5. Appreciate implementation science and initiate professional networking with global health

stakeholders that will enhance students’ confidence and preparedness to enter the professional workforce

TABLE 3 Classroom community stakeholders’ respective insider and outsider positionalities.

Classroom
community
stakeholder

Emic (Insider) positionality

Etic (Outsider) positionality

Course instructor

Her global experience influenced her being an inclusion strategist

Being a first-generation graduate, person of color, and having an international

in public health. background initially took her more time to build the classroom community.
Her own indigeneity and traditional culture of using narrative
storytelling.
Students The resonance of the storytelling with the students’ traditional Being from small towns and villages often posed as a barrier to visualize
culture of narrative storytelling methods and (most) students’ themselves as stakeholders in the big picture of global health.
exposure and experience of witnessing health disparities helped
them make a connection with the latter seamlessly.
Global health Their illustrative journey and experience influenced their passion = Most of them were accustomed to making high-level presentations using
thought partners on global health issues and perspectives thereof that were shared traditional methods.

in the class. For most thought partners it was one of the first experiences to “coteach” in a
majority-minority undergraduate class. It took time for some of them to

understand the “contemplative spaces and silences” that several students

preferred.
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Similarly, the usage of audio visuals and still photographs was
enlightening in many ways. For example, viewing the documentary
series “The Most Dangerous Ways to School” (citing example of Bolivia,
(30)) helped to elicit shared experiences of risk, resilience, and relative
deprivations with the affected communities. Viewing trigger pictures
such as seeing ‘happy’ photographs of vaccinators with their family
members was a strong tool to deconstruct emotions and experiences
while listening to the dreadful stories of the vaccinators being subjected
to community backlash and brutally murdered by anti-vaxxers (31).

Stories also entailed exemplification of the thought partners’ and
course instructor’s collaborative research that, in turn, encouraged
students to consider similar internships/projects in future (32). For
example, one thought partner is a clinical psychologist and professor
from a public research university who described the development of
his Multidimensional Scale of Perceived Social Support and
acknowledged the course instructor’s translation of the scale into an
Indian language. This motivated a few students to undertake language
translations of COVID-19 vaccination FAQs retrieved from the
Centers for Disease Control and Prevention (CDC) and World Health
Organization (WHO) websites into Braille, podcast, and Navajo
language-Diné bizaad (33). Moreover, one of the students presented
this project as the first author at the 50th Annual Symposium on the
American Indian organized by the Northeastern State University (34).

In addition to including sessions co-facilitated by global health
thought partners in the course, interactive and immersive student
activities included role plays, simulations, photovoice, and reflective
writings. Box 1 describes an exemplary global health course syllabus
in 2022, highlighting each module, the corresponding story-based
method that was used to teach each module and the diverse student
activities that were undertaken aiming to build classroom community.
Two story-based assignments, namely, gratitude journaling and
photovoice, are explained here.

(1) Gratitude journaling was a think-pair-share scaffolding
exercise undertaken by students in a span of 3-4 weeks. In
this exercise, students first chose a peer, formed a pair, and
consultatively drafted a letter jointly addressing any one of the
global health thought leaders who presented in their class. A
typical letter to the thought partner included the following 10
sections: (1) The students thanked the thought partner and
gave a brief introduction about themselves to her/him, (2)
used five appreciative action words to summarize her/his
presentation, (3) described the global health topic that the
speaker highlighted and the teaching methods that were used,
(4) summarized some of the key aspects that students were
grateful for and learned from and related to the presentation

(5) cited the Sustainable
Development Goals connected to the topic presented, (6)

(the gratitude condition),

recommended policy-level issues to address the scenario
pertaining to this global health issue, (7) suggested
programmatic interventions to improve the global scenario
(these are very similar to the “hassle condition as defined in
gratitude journaling”), (8) opined why this topic is relevant
and needed to be learned by global/public health students, (9)
described strategic skills that public health students need to
address this issue, and (10) suggested ideas for professional
networking with the thought leader or their organization in
imagining a future research/internship with the thought
partner or her/his organization or allied organization. The
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journaling process was progressive. It required students to
express their content knowledge, deliberate structural and
systematic factors linked to a global health issue, and ideate
professional networking steps with the global health thought
leader who had presented on that issue. One such example
was students in this class who participated and interacted
with the CDC personnel at the 2022 American Indian, Alaska
Native, and Native Hawaiian (AIANNH) Career Expo that
was organized by the CDC. Accountability was established as
each student needed to confirm their respective roles in the
completion of this exercise. Gratitude journaling that took
shape through almost a month of collaborative working
between peers helped (1) students to express their gratitude
to the thought partner via letters, (2) provided a unique
opportunity to thank and acknowledge their peers in the
letters, thus expressing one’s own gratitude and enhancing
classroom community relationships, and (3) illustrated the
complex interplay of emic (insider) and etic (outsider)
perspectives of the instructor, thought partners, and
themselves. A preliminary version of this method was
presented at the 73rd Annual Conference Society for Public
Health Education, and components of this study also
appeared in the associated abstract for that conference (35).
The potential of this methodology in deepening students’ content
understanding, invigorating their empathy, and rekindling our hopes
in future graduate ready professionals was evident in excerpts from
the gratitude journaling.

Excerpt 1 Responding to the presentation on Impact on health
and wellbeing during coups, military rule, and ethnic conflict: The
Context of Myanmar, “Your presentation highlighted the organized,
large scaled, and sustained civil war in Myanmar. By becoming
emotionally vulnerable, you allowed us as a class, a brief glimpse
into health disparities in Myanmar. Students need to be more
creative, illustrate adaptive qualities while being present in a
humanitarian crisis. There are many forces working to control the
people of Myanmar and they will not like the idea of outside help...
Students should also be patient, as this issue will likely not get
turned around in one or two years.

Excerpt 2 Responding to the presentation on Dental health
among indigenous populations, ... Another thing we learned about
was the lack of dental knowledge as well as the lack of dentists on
Indian reservations. One of the statistics that really stood out was
American Indian/Alaska Native had a 400% higher chance of an
early childhood dental caries than the general US population...
Public health students could learn about these issues and then
provide advocacy for these issues through partnership with local
governments as well as local dentists on the reservations”

Excerpt 3 Responding to the presentation on the overview of
COVID-19 health disparities in developing countries. “Your
presentation taught us about COVID-19 challenges in each country
... such as income inequality, gender inequality, and inequality of
opportunities in India, political challenges in Brazil and gender-
based violence in South Africa. Learning more about an issue helps
students to figure out what they can do to improve it ...and
be grateful for all the things that are provided such as clean water,
consistent food, health care, quality education, and an overall well-
structured life”
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BOX 1 An example of the global health course syllabus in Fall 2022 and story-based teaching methods and student activities used.

Global Health Course Modules,
Fall 2022

Storytelling methods used

Student activities for agentic
engagement and building classroom
communities

Module 1
Millennium Development Goals and Sustainable

Development Goals

- World Health Organization documentaries, and

interpretation of SDG scores by country

Presurvey of students to understand their contexts better
and design student-centered classes and increase students’

relatability to an applied course.

Module 2
Social Determinants of Health (SDoH) in a Socio-

Ecological Framework and key global health

- Case studies, vignettes, and infographics

Students participate in a ‘Digital Storytelling in Health’
webinar by StoryCenter® and described unique conceptual

learnings, emotional realizations, technological

organizations approaches imbibed and how they plan to utilize these
learnings in their future public health work.
Module 3 - Timeline-based case studies Students and instructor used Hypothesis® e-learning tool

Violation of ethical principles, formation of
international instruments dealing with public

health ethics, human rights, and informed consent

to read, socially annotate and have conversations on the
paper ‘Politics of disease control in Africa and the critical

role of global health diplomacy A systematic review’

Module 4

Health Disparities among indigenous populations

- Emic perspectives of indigenous health
policymaker explaining Native American health
policies and programs

- Emic-etic narratives of a dental surgeon working in
the reservation area describing dental health

disparities among indigenous populations

Students watched and had discursive comments on TEDx
talk ‘Life Lessons via Cannibals, Sex Workers &
Marginalized People’, to improve emotional intelligence,
and build a sense of connectedness and empathy with the

instructor and glo-cal communities.

Module 5
The global health endemics-Cancer, HIV and Polio

- Ethnographic journey and mapping comparing
HIV and cervical cancer prevention, control, and
treatment in developed and developing country
- Field stories, and trigger photos explaining the

polio outbreak control to eradication

Students answered infographic-based reflection and

critical thinking questions.

Module 6
Implementation science, global health

volunteering and community engagement

- Success stories, and collective advocacy in the
context of abortion rights

- Addressing malnutrition in developing countries
through examples of food fortification policies and

programs

Students’ mid-course assessment addressing aspects of
relevance, relatedness, and reciprocity.

Students watched the movie “The song of sparrows’ to
identify visual moments when ‘boundaries of comforts
were pushed’ to watch global health/ public health

disparities.

Module 7

Behavior Change Communication and social
media misinformation and disinformation in
global health

- Use Photovoice® to discuss on ‘endemics and

resilience’

Each student had a choice of watching one spectacular
documentary from the series- “The Most dangerous Ways
to School’, simulated interning with that community and
writing a letter to [the student’s] grandma/ parents,
mindfully depicting the issues of health disparity in that
place and stressing on the haves, rather than regretting the
downsides, and utilizing ‘Appreciative Inquiry’ to describe

a hypothetical internship plan.

Module 8
Emerging issues in Global Health

- Health emergencies explained using narratives of
global health personnel in the military and

government healthcare

Student pair-up and undertook gratitude journaling to
one global health thought partner highlighting: the key
aspects that they learned on the topic, the topic’s relevance
in public health, strategic public health skills required to
address this issue, and recommendations to improve this

scenario.

Excerpt 4 Responding to the presentation on STIs in the USA,
“We appreciate your and TD5 [course instructors] commitment to
sharing knowledge and being a role model. Growing up on a tribal
reservation, STIs or STD’s are not talked about and are considered a
‘taboo’ topic because of the culture. Fortunately, there has been a rise in
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conversations and awareness about syphilis among the Navajo people.
You are an inspiration to students who have big dreams of working
towards reducing health inequities for all. We ask you to continue to
advocate and provide opportunities that will open doors (e.g., speaking
to Global Health students). Thank you & ahéhee”
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(2) In the photovoice-based synchronous exercise, students
participated in the art exhibition of the college titled
“Resilience” and reflected on the exhibited pieces. The
experience was unique and offered something new for
everyone. It was complex for the course instructor to manage
this hybrid exercise with most students participating in-person
and a few remote learners via Zoom. A professor at the Art &
Design department debriefed the students on the art pieces and
acknowledged that this was her first time explaining art to
non-art students. This exercise allowed interdepartmental
synergistic collaboration and showcased three dimensions of
learning empowerment as follows: (1) development of new
knowledge relating to the pedagogic utility of photovoice as a
storytelling approach, otherwise and mostly used as a
qualitative research method, (2) stories of resilience embedded
in the exhibited pictures instilled respectful perception of
vulnerable and marginalized communities, and (3) students
were able to build new networks with professors beyond the
comfort zones of their academic disciplines. Components of
this were published in the college’s magazine, such as FLC
voices (36).

Discussion

This study reports the evolution of storytelling methods in a
NASNTI and is not an evaluation of the said methods in the global
health course. Numerous disruptions in 2020, the most critical being
the protracted COVID-19 pandemic, and the murder of George
Floyd, that led to a paradigm shift in global health education (37, 38).
All these called for using ‘stories’ to teach global health methodologies
that have been known to disrupt class-, color-, race-, and gender-
based stereotypes, diminish stigma, improve addiction-related
practices, and reduce fatalistic (e.g., suicidal) ideas (39-42). Using
storytelling as a teaching method especially resonated with the
student-centric, high-impact experiential, and interdisciplinary
learning of the college, invigorated through academia-non-profit and
regional partnerships and equity-driven teaching methodologies (43).
In addition, storytelling as pedagogy gave students the space to
question the dominance of medical frames of reference and discuss
the topics of global health as social processes (such as vaccination
equity) and aspects that are not readily discussed and critiqued
through traditional pedagogy (44).

Reflexivity (intersecting relationships between the course
instructor and students) and positionality (ontological and
epistemological understanding of issues) were pertinent aspects in
integrating storytelling pedagogy into this course. Scholarships on the
experience of storytelling as pedagogy explain that such aspects ensure
rigor and creditability and deepen understanding of the issues and
scientific validity (45). Reflexivity and positionality were also vital
because the course instructor, students, and thought partners had
diverse ethnic and pedagogic backgrounds and thus held differing
orientations about storytelling. Therefore, developing a shared
understanding was an evolving process. The global health course was
presumably used as the main research and implementation space and
thus as cultural insiders or outsiders, that is, emic and etic, necessitating
the course instructor’s attention to and exploration of the local cultures
while connecting the students with global health themes (46).
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The pandemic happening in real time required being sensitive in
teaching topics such as social determinants of health because they
affected each one of us directly and the Native populations more
disparately (47, 48). Using Arundhati Roy’s concept of Pandemic is a
Portal (49), storytelling method facilitated to viscerally reveal how
identities and socioeconomic status intersected and led to differential
outcomes of COVID-19 across individuals, regions, and communities.

In summary, the philosophies of “storytelling pedagogy” can
provide with knowledge about intrapersonal, interpersonal, and
institutional dimensions that influence everyday classroom practice.
This resonated with other research studies reiterating that a well-
designed praxis-oriented course can maximize student’s empathetic
and egalitarian realization of global health goals, engage students as
active participants in metacognition, and lead to an attitude shift
invigorating students’ behavioral, emotional, cognitive, and agentic
engagement (50).

Promoting students” involvement made learning in this course
real, meaningful, and enjoyable both for the teacher and the taught
(51). This intuitive feeling resonated with another longitudinal study
in the context of Irish curriculum reform that described the process
of negotiation between teachers and students to promote learners’
agency around the decision-making of pedagogical activities (52).

The course importantly introduced the use of first-person trauma-
informed storytelling as a continuum to contribute to the circle of care
that, at one end, significantly impacts pedagogical effectiveness while
also nurturing the best learning among students. It also facilitated to
activate, transform, shift, trigger, and contradict critical insights that
transformed a broader and deeper meaning-making of “classroom
community” beyond merely a classroom space (53). Stories were not
used as fixed or measurable information but as interpretable frames
of meaning-making for teaching-learning that occurred through
narrative co-constructions. Studies show that this is particularly
important in the context of a NASNTI where students’ self-exploration
and creating an engaging and exciting learning environment are
deeply tied to their retention (54-56).

Photovoice, photo elicitation, and gratitude journaling made the
instructor realize that these methods can set the stage for learners to
share knowledge and experiences that can excite them about learning
in a way that can make room for self-discovery, sensitize them to
alternative voices, make them aware of individual, and can potentially
create collective resilience in relation to a specific public health topic
that can eventually foster connectedness between the students,
professors, and external stakeholders (57, 58).

Acknowledgment of constraints

We note several constraints in the storytelling pedagogic method,
particularly during COVID-19. First, this pedagogic methodology
was largely generative and “figured out” (59) during the COVID-19
pandemic, with several changes that occurred in critical college
policies, teaching-learning modalities, and campus access procedures.
The generalizability of practicing storytelling as a pedagogic strategy
in institutions of higher education, especially in STEM courses, needs
further affirmation. Delivering the course in a HyFlex format was
seemingly useful for Native students who were unable to commute to
school when COVID-19-induced curfews were in place in the
reservation areas. This format also gave several quarantining students,
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those sharing one laptop for the whole household and those who
needed to be in the reservation areas and take care of their families or
work on the farm, the opportunity to listen to the Zoom recordings
asynchronously. Digital storytelling as a strategic pedagogic approach
was challenging during the COVID-19 pandemic for three main
reasons. First, it required tremendous flexibility and dexterity of the
instructor to separately design reflection and group exercises for
in-class students and those using Zoom breakout rooms synchronously
and those taking the class asynchronously for every single class.
Second, the digital divide in this area impacted students’ class
participation with some students from the Navajo Nation who had to
drive miles to access the internet from a commercial parking lot and
who had to climb to the top of hills near their homes to access Wi-Fi
and others who were simply unable to access the internet. Last but not
least, storytelling strategies relied heavily on synchronous, in-person,
and consistent personal interaction between students, academics, and
community members, to develop rapport. Thus, it was almost
impossible to practice storytelling effectively during the peak of the
COVID-19 pandemic (60).

Conclusion

Summing up, using storytelling pedagogy in the Global Health
course was in a way a contribution to the indigenous tradition of
storytelling that provided an opportunity to ‘listen’ and ‘share’
perspectives and discover the layers of meaning-making of
‘reconciliation’ and ‘resilienc€ among several marginalized
communities across the world. Considering that such transformations
are holistic, ongoing assessment and evaluation of expected outcomes
are proposed to cultivate an interest in storytelling for teacher
education candidates and students. Careful planning in the curriculum
design measured, preferably through pre-post studies to evaluate
personal and teaching benefits that arise from implementing
storytelling in the classroom curriculum, and 360-degree assessments
are proposed. More systematic reviews are recommended to identify
and document gold standards and analyze interests, challenges, and

applicability of storytelling pedagogic strategies in both humanities
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the positions advertised in an
online job portal

Satish K. Kedia?!, Coree Entwistle?, Guijin Lee?!, Laura Magafia?,
Emily M. Burke? and Ashish Joshi*

!School of Public Health, University of Memphis, Memphis, TN, United States, ?Association of Schools
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Objectives: To analyze the current public health labor market for bachelor's-level
graduates.

Methods: Public health-related job postings (N=365) from across the
United States were collected from an online job portal, Indeed.com, from
November 7-14, 2022. Job titles, organization type, degree requirements, work
experience, job location, and preferred skills for bachelor's-level public health
positions were analyzed.

Results: Thirty-one job titles were identified. Approximately one-third (32.33%)
of postings were from the Northeastern US; 23.56% were from the Southeastern
region. Thirty-five job skill categories were identified. Most jobs (92.33%) required
oral and written communication skills, and 85.21% specified educational skills for
public health promotion. Cultural competency, project management, and case
management abilities were also highly sought.

Conclusion: This study revealed the needs of the public health workforce and
bolstered the case that public health degree-seekers should be equipped with a
set of strategic skills applicable to a range of multisectoral and multidisciplinary
public health jobs.

Policy implications: Given the rapid changes in the field of public health, ongoing
analysis of the labor market benefits educators, employers, and policymakers alike.

KEYWORDS

public health, education, employment, job skills, entry-level, bachelor’s degree

1. Introduction

Even before the COVID-19 pandemic, demands for public health interventions were on the
rise (1). The aging of the baby boomer generation (2), the looming threats of climate change (3),
and the COVID-19 pandemic-related need for immunizations, testing, and reliable public health
information have accentuated the demand for a well-trained public health workforce (4-6).
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Moreover, the pandemic led to elevated levels of professional burnout
in many health- and public health-related jobs (7). Given the evolving
conditions of community health, it behooves public health educators
to consider workforce demands and synchronize public health higher
education curricula with current and projected employer and
community needs.

The World Health Organization (WHO) predicts a global
healthcare worker shortage in the coming decade (8). Similarly, the
U.S. Bureau of Labor Statistics projects that the nation’s healthcare and
social assistance sectors will add approximately 2.6 million new jobs
between 2021 and 2031, a rate of increase that exceeds any other
workforce sector (2). Enrollments in public health degree programs at
the undergraduate level are also currently on the rise. Over 36% of
conferred public health degrees were undergraduate, and 57% were
master’s degrees in the 2019-2020 academic year (9). Plepys et al’s
(10) study of over 53,000 graduates of Council on Education of Public
Health (CEPH) accredited schools and programs showed that 73% of
all graduates were employed, 15% had gone for further education, and
5% were engaged in internships within a year of graduation. However,
while a higher number of individuals are being trained in public
health, the question remains as to whether their training is adequate
for current and future workforce demands.

Scholars have observed the shifting trends in public health and
strive to identify the skills necessary for the public health workforce
to meet the changing needs of our time (11-15). A report from the
National Consortium for Public Health Workforce Development (13)
compiled a list of specialized and strategic skills needed by public
health workers. The six specialized skills were: communicable disease
control, chronic disease and injury prevention, environmental public
health, epidemiology, specific population focus (i.e., maternal, child,
and family health, or LGBTQ populations), and health education. The
report also identified eight strategic skills that are necessary regardless
of any specialized focus: systems thinking, change management,
persuasive communication, data analytics, problem solving, diversity
and inclusion, resource management, and policy engagement (13).
Most studies, as well as the Consortium report, acknowledge that
training and education for public health have focused largely on
specialized skills, leaving many workers with gaps in strategic skills
(11,13, 16).

An examination of deficits in the current public health workforce
indicates that many public health workers who are not trained in
public health informatics (PHI) feel underprepared to work with
health informatics data (17). Similarly, McCullough’s (18) analysis of
the 2017 Public Health Workforce Interest and Needs Survey (PH
WINS) data showed skill gaps in financial proficiency among
non-supervisory employees, especially in county-level health
departments. Finally, health equity and social determinants of health
(SDH) are being recognized locally and globally as critical components
of effective public health services (19, 20). However, the focus on
health equity and knowledge of SDHs, including health informatics,
framed in terms of health equity, are not being translated into
actionable efforts (21, 22).

The relationship between public health workforce skill demands
and educational needs has been the focus of several surveys and
studies, many of which are derived from either the 2017 or 2021 PH
WINS data collected from government public health employees (23-
25). Taylor and Yeager’s (16) study reported that public health workers
without formal public health education experienced more core
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competency gaps than their co-workers with public health degrees. In
addition, Trevifo-Reyna et al. (6), who gathered European public
health graduate and employee data, found that even highly educated
and motivated public health workers faced poor working conditions
and unacceptably low compensation, which created instability in
appropriate crisis response, such as experienced during the COVID-19
pandemic. Krasna et al’s (8) analysis focused specifically on workforce
demand for public health graduates at the MPH level and determined
that labor market demand outside the public health field may
be compounding the shortage of public health workers. Other
published studies had a sub-disciplinary focus, such as McLane et al’s
(12) or Joshi et als (26) examination of health informatics
employment, which identified the growing need for informatics
training in the public health workplace. Our study has uniquely
focused on entry-level job postings across public and private
workforce sectors in the US, requiring a bachelor’s degree. This focus
will allow educators and policymakers to make informed choices
about the undergraduate curricula needed to meet the skill demands
of the public health workforce.

2. Methods

For our current study, data on all public health jobs advertised
on Indeed.com were collected from November 7-14, 2022. Indeed.
com is a common job portal in the U.S. and was chosen because it
is the most trafficked online job portal in the country. Indeed.com
aggregates millions of job postings across company career sites, job
boards, staffing firms, and other online sources (26) and provides
options for job posting search criteria. We restricted our search
terms to “public health,” “last 7 days,” “full-time,” “entry-level,” and/
or “bachelor’s degree” for better selection. The search was limited to
jobs in the United States. The postings were reviewed by the first
three co-authors, screening independently using the defined search
term and criteria. The initial search for jobs in public health
between November 7-14, 2022, returned 668 matches. After
removing duplicates not meeting the criteria (i.e., lower than
bachelor’s degree preferred, part-time jobs), and not public health-
related positions (e.g., a driver in a community health center, a
housekeeper in a health facility), 437 job postings remained.
Excluding postings that required other degrees or licenses (e.g.,
nursing, nutrition, social work, etc.), the final selection resulted in
365 job postings (Figure 1).

The job postings that met the consensus of reviewers were
extracted into an Excel spreadsheet. After finalizing the list, the first
author double-checked all postings based on the search term, search
criteria, and consensus rules. The data extraction included
the following:

« Job title: Job titles from the postings were recorded and re-coded
into similar job categories. For example, COVID-19 community
health equity navigator, community health outreach, harm
reduction outreach specialist, or youth outreach coordinator
were categorized into the “Community Health Outreach
Specialist”

Organization type: The types of organizations making the job

postings were recorded and coded into 12 categories: (1)
government, (2) non-profit organizations (NPO), (3) educational

frontiersin.org


https://doi.org/10.3389/fpubh.2023.1218509
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org
http://Indeed.com
http://Indeed.com
http://Indeed.com
http://Indeed.com

Kedia et al. 10.3389/fpubh.2023.1218509
[ Public Health Jobs in Indeed.com ]
)
& Records identified through database search November 7-14, 2022
= (N=668)
=
= Search term: “public health” jobs in the United States
§ Search criteria: “last 7 days,” “full-time job,” “entry-level,” or “BA or higher”
o’
—
4 )
Records excluded: (N =231)
e Duplicate records (N = 50)
Pecords.screencl e Records preferring a lower degree
(N = 668) W=98) ‘ '
e Records for part-time/temporary jobs
=5
.E‘ e Records not in PH field work (N = 78)
Z
g
& v
Postings assessed for eligibility Postings excluded: (N = 72)
N =437) e Nursing degree/license required (N = 48)
o Nutrition degree required (N = 1)
o Social Work degree required (N = 2)
e Advanced degree required (N = 21)
S/
z
= Postings included in review
'g (N=1365)
=
~—
FIGURE 1
Search flow chart.

institution, (4) hospital, (5) healthcare provider, (6) medical
center, (7) community center, (8) insurance company, (9) patient
portal, (10) nursing home, (11) staffing agency, and (12) others.
Educational degree required: Data was sorted for degree required;
categories included (1) High school Diploma, (2) Associate
Degree, and (3) Bachelor’s Degree.

Work experience expected: Information was extracted on how

much work experience was expected to apply for the various
available jobs.

Location: Using the common way of referring to regions in the
US, (27) the location of the vacancies across the US states was
also recorded as (1) Northeast, (2) Southeast, (3) Midwest, (4)
West, (5) Southwest, (6) Alaska, and (7) remote (anywhere).
Preferred skills or competencies: Skills and competencies from

each job description were coded into 35 categories.

Descriptive analysis on 365 postings was performed to report the
most common job titles and requirements for the field by frequency
and percentage distribution (Tables 1, 2) using Microsoft Excel v.2209
and SPSS v.28. Desired skills listed in job descriptions were extracted
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from the original spreadsheet and condensed into 35 categories (see
Table 3 and Figure 2).

3. Results
3.1. Sample descriptive statistics

3.1.1. Job titles and organization types

In this study’s sample of 365 job postings, 31 job titles were
mentioned at notable frequencies. The most frequently posted
position (15.07%) was for a Community Health Educator. The second-
ranking job title was Community Health Worker (8.22%), followed by
Prevention Specialist (5.48%). All other specific job titles were
represented by less than 5% of the total postings (see Table 1 and
Figure 3). Of the types of organizations posting bachelor-level public
health jobs, government organizations were the most represented
(34.45%), followed by NPOs at 25.48% (see Table 2). Educational
institutions, which accounted for 8.77% of the organization postings,
were responsible for most research-related postings (i.e., Research
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TABLE 1 Job titles (N = 365).

10.3389/fpubh.2023.1218509

TABLE 2 Sample descriptive statistics (N = 365).

Job titles n % Organization type n %
Community Health Educator 55 15.07 Government 125 34.25
Community Health Worker 30 8.22 Non-Profit Organization 93 25.48
Prevention Specialist 20 5.48 Educational Institution 32 8.77
Nutritionist 18 4.93 Hospital 29 7.95
Program Coordinator 17 4.66 Healthcare Provider 23 6.30
Research Assistant/Associate 17 4.66 Staffing Agency 17 4.66
Infection Preventionist 13 3.56 Medical Center 17 4.66
Public Health Officer 13 356 Community Center 1 384
Community Health Outreach Specialist 10 2.74 Insurance Company 3 082
i i Patient Portal 3 0.82

Population Health Coordinator 10 2.74

Nursing Home 3 0.82
Program Manager 10 2.74

Others 6 1.64
Public Health Analyst 10 2.74

Degree required
Environmental Health Specialist 9 247

High school Diploma 50 13.70
Research Analyst 8 2.19

Associate Degree 29 7.95
Public Health Specialist 7 1.92

Bachelor’s Degree 286 78.36
Research Coordinator 7 1.92

Work experience required
Data Analyst 6 1.64

Less than 1year 5 1.37
Case Manager 5 1.37

1year 76 20.82
Epidemiologist 5 1.37

1-3years 85 23.29
Health Education Specialist 5 1.37

4years and above 12 3.29
Prevention Educator 5 1.37 X

Some Experience 119 32.60
Program Specialist > 1.37 Intermediate Experience 1 0.27
Public Health Coordinator 5 1.37 Extensive Experience 5 0.55
Research Scientist 5 1.37 Not Listed 65 17.81
Bilingual Community Health Navigator 4 1.10 Location
Dietitian 4 1.10 Northeast 118 3233
Disease Intervention Specialist 4 1.10 Southeast 36 23.56
Nursing Home Administrator 4 1.10 Midwest 66 18.08
Grant Coordinator 3 0.82 West 57 15.62
Health Counsellor 3 0.82 Southwest 27 7.40
Prevention Coordinator 3 0.82 Alaska 5 1.37
Other 45 12.33 Remote 6 1.64

Assistant/Associate, Research Scientist, Research Analyst, and Data
Analyst). Though entries that required medical degrees were excluded,
7.95% of public health job postings were at hospitals, 6.30% at
healthcare providers, and 4.66% at other medical centers.

3.1.2. Degrees and work experience required

Since a bachelor’s level education was one of the inclusion criteria,
the majority of job postings required a bachelor’s degree (78.36%).
Some postings requiring only a high school diploma (13.70%) or an
associate degree (7.95%) were not screened out because those posts
also listed a bachelor’s degree as “preferred.” Nearly one third (32.60%)
of job postings required “some experience;” 23.29% sought workers
with 1-3 years of experience, and 20.82% required 1 year of experience.

Frontiers in Public Health

Employers did not expect lengthy experience for the positions, as only
3.29% required 4 or more years of experience, and less than 1% each
required either “intermediate experience” (0.27%) or “extensive
experience” (0.55%) (see Table 2).

3.1.3. Job locations

The geographic distribution of job postings was consistent with
regional population densities. For instance, the more densely populated
Northeastern region of the US accounted for 32.33% of job posts (118
out of 365). The Southeastern region, with large population centers and
rural areas, accounted for 23.56% of postings, followed by the Midwest
(18.08%), which is similarly disparately populated. The West and
Southwestern portions of the country represented 15.62 and 7.40% of
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TABLE 3 Preferred skills and competencies (N = 365).

10.3389/fpubh.2023.1218509

Skills n %

Public health communication and campaigns - outreach/intervention 337 92.33%
Public health education and promotion 311 85.21%
Cultural competency - sensitivity to population-specific issues 275 75.34%
Project development, implementation, management, and compliance 244 66.85%
Case management skills - referrals and assessments 208 56.99%
Administrative and organizational skills 204 55.89%
Technical writing, grant writing, reports, and manuscripts 167 45.75%
Data collection and analysis 148 40.55%
Software competency — MS Office and data analysis software 134 36.71%
Documentation and reporting of project activities 130 35.62%
Multi-agency/cross-sectoral communication 124 33.97%
Health Program evaluation and improvement 120 32.88%
Collaboration and partnerships 118 32.33%
Behavioral and mental health issues 95 26.03%
Infectious and chronic disease prevention and control 95 26.03%
Health informatics — data management and visualization 72 19.73%
Environmental - health planning, investigation, and assessment 59 16.16%
Health policy development, implementation, and analysis 58 15.89%
Environmental - industrial hygiene and occupational safety 56 15.34%
Epidemiology and disease surveillance 56 15.34%
Public health leadership 46 12.60%
Work with at-risk populations 46 12.60%
Problem solving and critical thinking 43 11.78%
Financial management, budget, grant management 37 10.14%
Literature review and reporting 35 9.59%
Develop and conduct surveys 31 8.49%
Quantitative research methods and statistical analysis 24 6.58%
Disaster preparedness and emergency management 23 6.30%
Develop and implement behavior change intervention plan 19 5.21%
Communication - using media for health promotion 18 4.93%
Food and water safety concerns 18 4.93%
Evidence-based intervention and best practices 18 4.93%
Experience with electronic health records 15 4.11%
Needs assessment 8 2.19%
Qualitative research methods and analysis 7 1.92%

postings, respectively. Five (1.37%) job postings were in Alaska, and six

(1.64%) were remote positions (see Table 2).

3.2. Preferred skills and competencies

3.2.1. Skills mentioned in more than 50% of job

postings

Almostall (92.33%) of job postings required strong communication
skills, both oral and written, especially pertaining to public health

Frontiers in Public Health

outreach and intervention. Of nearly equal importance, with 85.21%
of postings represented, were community health education and
promotion skills. This included the creation and evaluation of
educational material to be shared in both broad interventions and for
at-risk population groups, as determined by the nature of the
organization or project. Cultural competency and sensitivity to
population-specific needs were also foremost concerns, as seen in
75.34% of the postings. Some demands of this category of skill included
bi- or multi-lingual capabilities and specific knowledge of populations,
stage-of-life, and developmental needs, such as maternal-child health
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FIGURE 3
Organization type, frequency (N = 365).

methods (1.92%). Training in disaster preparedness and emergency
management was mentioned 23 times (6.30%); there were 19
references (5.21%) to behavior change intervention planning.
Experience with mass media for public health promotion was
required by 4.93%, as was knowledge of food and/or water safety
and competencies with evidence-based interventions and best
practices. Fifteen postings mentioned experience with electronic
health (4.11%), (2.19%)
“needs assessment.”

records and eight referred to

4. Discussion

In this study, we examined the job skills required at the
bachelor’s level by public health employers in the US over the course
of 1 week in 2022. This study provides a snapshot of public health
workplace skill demands for those with an undergraduate
education. The field of public health is constantly evolving, and
changes in the field need to be evaluated regularly to track progress
in public health trends and ensure that education for public health
efforts meets the demands of the workforce.

Results of the study indicate that the WHO’s projection of a
healthcare workforce shortage is well-founded (8). More than one
third (34.45%) of job postings were from government employers,
yet Plepys et al’s (10) study of first-destination employment for
public health graduates found that just 17% of the study participants
were going to work for the government. Our study is reflective of
late or post-pandemic trends, which may account for a greater
demand as many health workers have dealt with various degrees of
“burnout” from the stress of the pandemic (7). As Plepys et al’s (10)
data were gathered pre-pandemic, additional research is needed on
the nature of this discrepancy. The analysis of PH WINS data, which
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solely examines data from the governmental public health
workforce, indicates that while about 37% of public health workers
have only a bachelor’s-level degree, only 14% have a degree at any
level with a public health focus (28). Thus, governmental public
health employers are hiring individuals without public health
training. Identifying the cause of this discrepancy and ascertaining
a plan to remedy it is outside the realm of this study, but Locke’s
et al’s (29) examination indicates that dissatisfaction with pay and
a lack of opportunity for advancement were the top two reasons
workers listed for intending to leave governmental public health
positions. Both of these were indicated by more than half of the
younger generations of workers (29). A closer examination of
economic implications of the governmental public health workplace
may be in order to explore this issue further.

Data from our study reinforces the understanding of public
health as a multidisciplinary field. As there is no clear majority of
job titles represented in the data, we can ascertain that the field of
public health includes a broad spectrum of potential employment
opportunities. The challenge for universities is to provide the
competencies needed in an undergraduate setting for a wide array
of jobs. The three skills listed in 75% or more postings were: (1)
communication and campaigns (92.33%), (2) education and
promotion (85.21%), and (3) cultural competency (75.34%), align
with Zemmel et al’s (22) qualitative study of public health workforce
development needs, which found that communication skills were
perceived to be the most important in the field. Cultural competency
is another important skill that receives attention from many
researchers investigating gaps in public health worker training (16,
30), thus, verifying the need for cultural competency and
population-specific sensitivity.

Job skill results positively reflect on the National Consortium
for Public Health Workforce Developments specialized and
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strategic skills model (13). Even if specific terms, such as “systems
thinking” and “change management,” were not used in job
descriptions, investigation reveals that many of the qualities sought
are components of larger skills sets. For instance, “systems thinking”
- a set of methodologies that recognizes complexity and
interconnectivity and seeks solutions from a variety of perspectives
(31) - could be found in data categories such as collaboration and
partnerships (listed by 32.33% of employers), multi-agency/cross-
sectoral communication (33.97%), public health leadership
(12.60%),
management (66.85%). Similarly, “change management,” the skills

and project development, implementation, and
necessary to facilitate organizational change, including leadership,
communication, and organizational skills (32), include many of the
same categories as “systems thinking” skills.

Other
communication,” “data analytics,” and “diversity and inclusion” are

strategic competencies, such as “persuasive
more easily recognized in the preferred skillset and demanded in
over 40% of the job postings. Apart from “health education,” which
is listed in 85.21% of job postings, the specialized skills
(communicable disease control, chronic disease and injury
prevention, environmental public health, epidemiology, and
maternal, child, and family health) are narrowly but evenly
distributed within the range of preferred skills data. For instance,
“epidemiology and disease surveillance” was listed in 15.34% of
postings, and the skill category of “infectious and chronic disease
prevention and control” was required in 26.03% of postings. Our
analysis validates the National Consortium for Public Health
Workforce Development’s conclusion that certain skills are useful,
regardless of a specific public health focus. We echo the consortium’s
call for an increased focus on “strategic skill” competencies in
public health education (13).

Two other trends in public health employment met with
surprising results in our data analysis. First, studies indicate that
public health workers have skill gaps pertaining to financial
management (16, 18, 23), with one study finding that up to 55% of
public health employees self-report skill gaps pertaining to
budgeting (23). Interestingly, financial management and budgeting
(including grant management) were only listed in 10.14% of
postings at the bachelor’s level. This may indicate that financial
skills are being underestimated by employers as they assemble job
descriptions, or are not a skill expected at the undergraduate level
of public health training (18). Second, while none of the four skill
categories related to environmental health or climate change (“food
and water safety, “disaster preparedness and emergency
management,” “industrial hygiene and occupational safety;” and
“health planning and investigation”) were listed by more than 20%
of employers, their representation in the preferred skill list totals
42.73%. Krasna et al’s (3) study of public health job postings over a
span of 16years posits that this niche is valued, expanding, and
could grow rapidly in the coming decade.

Similarly, many recent studies have examined the growing role
of health informatics in public health applications (12, 25, 33).
Three job titles related to data analysis (“Public Health Analyst,”
“Research Analyst,” and “Data Analyst”) accounted for 24 positions.
“Health Informatics: data management and visualization” was listed
as a required skill in 19.7% of postings, and 40.55% of postings
included “data collection and analysis.” Like climate-related public
health, informatics is another rapidly-evolving field of study that
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demands our attention as we anticipate future public health needs
(4, 26).

4.1. Limitations

As we sought to investigate current public health workforce
demands, this study is limited to a small window of time. Therefore,
our results are reflective only of the time period for the postings
included in this study. Also, just one employment website was used to
collect job postings for this study. It is possible that other web postings
would have provided a slightly different profile of results. Thus, future
studies should expand our search criteria by using multiple sources and
a broader data collection period to develop a better understanding of
employers’ expectations. Our study was also restricted to job postings
within the US, which may limit the relevance of our study for
international scholars. This study is of national scope and does not
address regional differences in workplace demand. We acknowledge
that there could be different skill demands in different regions of the
US and hope that this study may inspire further investigation. In
addition, this analysis is an exploratory component of an effort to revise
our undergraduate public health curriculum to align with the skillset
desirable in the current workforce. Therefore, we do not have the
outcomes of our curriculum revisions available at this point.

4.2. Public health implications

Our goal in this study was to examine the skill demands of the
current public health workplace for those with a bachelor’s degree and
to ascertain the desired skills and competencies sought by public health
employers in the US. Results revealed the most sought-after skillset
required in the current public health job market and may give higher
education administrators additional evidence necessary to align their
curricula to adequately prepare students for the public health
workforce. In the multidisciplinary field of public health, it remains
critical for educators to consider real-world workplace demands (34).
An honest evaluation of the industry requirements and training gaps
will fuel critical changes in the undergraduate curricula and important
updates in the competencies to train the future public health workforce.
This detailed evaluation of a slice of the public health labor marketplace
for undergraduate-level jobs, with a focus on the skills and
competencies most demanded by employers, will contribute to
on-going efforts to reform public health education at the undergraduate
level and lead to a healthier future for our communities, nation,
and world.
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Exploring the spiritual foundations
of public health leadership
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The Covid-19 pandemic has laid bare the challenges of public health leadership.
Faced with criticism, threats, and even violence, many public health leaders have
left the field. A healthier future for the nation may well rest on training aspiring
public health leaders to build deeper capacity for perseverance, healing, and
resilience. Reflecting the growing experience of a team of public health educators
at the Harvard T.H. Chan School of Public Health (Harvard Chan), this article offers
recommendations for public health schools to recognize, and incorporate into
leadership education, themes of spirituality—ie, the way people seek ultimate
meaning and purpose and deep connectedness to something larger than
themselves. Doingso canserve asafoundation forthelifelongjourney of leadership.
Over the past decade, Harvard Chan has incorporated meaning, purpose, and
connectedness themes to complement more traditional coursework addressing
research and translation. While many established leadership frameworks address
the “what” and "how” of career development, the spirituality framework can
support aspiring leaders to more fully understand their “why” and its alignment
with challenging work. Such a deeply personal topic, traditionally kept private,
has been shared and nurtured in Harvard Chan classrooms through a range of
pedagogical strategies including personal reflection, one-on- one coaching,
experiential learning, case discussions, and candid conversations with public
health leaders. By encouraging a values-based foundation for decision-making in
crises and difficult leadership moments, such grounding can help aspiring leaders
navigate the challenges of public health leadership that inevitably lie ahead.

KEYWORDS

spirituality, leadership, public health, education, meaning, purpose, resilience

Introduction

Covid-19 has laid bare the challenges of public health leadership. Through the pandemic,
leaders struggling to provide health guidance to an anxious public have endured searing
experiences involving harassment, threats, and even violence (1). Such unsettling and even
traumatic episodes have contributed to a steady exodus from the field (2, 3). According to some
estimates, at least 500 top national and local public health leaders had, just a year into the
pandemic, resigned or been fired (4). Moreover, almost half of the state and local public health
workers left their jobs (4).

The nation’s ability to not only weather such health crises but also build better systems for
the future may well rest on explicit training to build motivation, stamina, and resilience for
aspiring leaders (5). In this article, we describe how one public health school has attempted to
achieve such goals by steadily incorporating themes of meaning, purpose, and connectedness
into leadership education. Such themes can be broadly captured under the term “spirituality;’
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defined in an international consensus conference as “a dynamic and
intrinsic aspect of humanity through which persons seek ultimate
meaning, purpose, and transcendence, and experience relationship to
self, family, others, community, society, nature, and the significant or
sacred” (6). For some, spirituality involves connection to organized
faith traditions. For others, it involves connection with a cause or
some significant entity that is greater than themselves. People can
be spiritual but not religious; indeed, those who identify as atheists
and agnostics can be, according to this definition, highly spiritual. But
for all people, such themes are deeply personal, often rooted in
cultural upbringing, and/or associated with major life experiences that
shape values and beliefs (7).

To date, public health leadership educators have largely overlooked
these themes. A review of the literature shows virtually no attention
to the spirituality theme as part of public health leadership education.
Over the past decade, however, our teaching team at the Harvard
T.H. Chan School of Public Health (Harvard Chan) has steadily
curated a curriculum that explicitly calls out meaning, purpose, and
connectedness as fundamental to leadership. In this article we briefly
describe this approach and its rationale, together with reflections on
ways such spiritual dimensions might complement other leadership
competencies more frequently noted in the published literature (8).

Public health leadership education
and spirituality

Leadership poses extraordinary challenges for public health, a
field in which highly complex and seemingly unsolvable problems
characteristically abound. Often enormous in scale and impacting
populations broadly, public health challenges usually, if not inevitably,
fall outside the control of a single authority in volatile and politicized
setting that involve passionate stakeholders, powerful vested interests
(9) and controversies about how best to distribute finite resources to
address infinite needs (10). Moreover, the field, by definition, requires
performing “on stage,” with leaders subjected to intense scrutiny and
where everything is “fair game for comment, criticism, and
interpretation (or misinterpretation)” (11).

Despite these challenges, only 55% of accredited public health
schools offer any kind of course on public health leadership (12). Even
when they do, the emphasis is more often, as noted by Ganz, on
external strategy (“head”) and action (“hands”), and less often on the
personal narrative of motivation (“heart”) (13). However, Sinek
advocates “starting with why”— ie, “working from the inside out”—as
a way for aspiring leaders to ground their work and actions in a
foundation of meaning, purpose, and connectedness (14). Guiding
one’s work in this way also equips students to better connect with the
“who,” ie, the “Ps” of public health— that include policymakers,
purchasers, and the press, not to mention passionate advocates and
penurious budget officials (5, 9, 15). In this way, leaders can better
recognize the source of both their motivations and biases, persevere
through crises (9), include other voices in collective action, navigate
uncertainty, and ultimately find renewed and deeper meaning and
purpose. Solidifying this foundation readies them, in a way current
training systems may not, to lead teams, organizations, and systems in
whatever the future befalls them.

A recent national expert panel has similarly urged more
integration of the worlds of spirituality and health, given growing
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evidence of their strong links (16). One relevant meta- analysis of 10
prospective studies of ~136,000 participants associated a high sense of
purpose in life with a reduced risk for all-cause mortality and
cardiovascular events (adjusted pooled relative risk=0.83) (17).
Another recent comprehensive study by Balboni et al. (16) analyzed
the century’s nearly 600 highest-quality related studies (2000-2022)
on the subject and associated spirituality with greater years of life and
health-related quality of life.

Public health can also learn from other sectors that have
demonstrated the value of incorporating spirituality themes in
enhancing leadership. In business, for example, Fry and colleagues
have found their model of spiritual leadership in the workplace
linked to greater organizational commitment and productivity (18)
through a heightened sense of “engagement of the whole person,”
belonging, and life satisfaction (19). In medical education, the
concept of finding a sense of professional belonging has been called
“socialization into profession” (20). The field of public health may
be particularly amenable to such themes, as it inherently features a
sense of mission and calling, especially through difficult times like
a pandemic.

Encouraging public health students to share the origins of their
“why” in classroom discussion may free them to let down their
guard, “bring their whole self” to discussions, and convey
authenticity and transparency. It can also provide a means to
connect to a shared sense of purpose, promote empathy, build
genuine curiosity and appreciation for others’ motivations, and
cultivate the sense of interdependence so elusive in the vitriol of the
pandemic (21). This approach has the potential to advance for
students the overarching educational goal of fostering “confidence
in their authentic self rather than trying to adhere to a prescribed
definition of leadership” (22).

Addressing the “why” in the classroom to understand diverse
views and belief may lead some students to share strong personal
beliefs of faith and religion. For some listeners, that may trigger
discomfort and concerns about inclusivity and vulnerability;
indeed, explicit expressions of religion may be helpful for many
while hurtful for many others. However, it can be argued that
such sharing in a student-centered approach can offer healing in
the midst of difficult conversations regarding issues of pain and
even trauma. Frankl has noted, that “life is never made unbearable
by circumstances, but only by lack of meaning and purpose” (23)
and as noted by Miller, Gupta, and others, many religions
highlight themes common in public health, regardless of specific
faith (24, 25). From his personal teaching experience, the lead
author of this paper regularly asks students to reflect on if, and
how, spirituality has impacted their public health leadership
journey. In general, students appreciate direct conversations
about spirituality, although some have also been explicit about
how religion has negatively impacted their lives. Meanwhile,
theologians from different denominations regularly emphasize
themes of human interconnectedness, service to others, and
discovering deeper meaning in difficult times. Thich Nhat Hanh
noted “our own life has to be our message” (26). Martin Luther
King noted that we are all a part of “...an inescapable network of
mutuality, tied in a single garment of destiny. Whatever affects
one directly, affects all indirectly” (27) and William Sloane Coffin
urged that we should “care most for those society counted least
and put last” (28).
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Integratin spiritualit%themes into
ublic health leadership education at
arvard Chan

Over the past decade, Harvard Chan has encouraged students to
clarify their meaning, purpose, and sense of connectedness as a
foundation for their professional journey.

Introduction to the topic starts on the opening day of
orientation, where faculty note that a sense of vocation and mission
can be integral to the profession. In fact, in an orientation poll,
when students are asked to choose between “I never thought
I would be attending a public health school but here I am” versus “I
always knew I wanted to attend a public health school,” the results,
routinely 2:1 in favor of the former, regularly spark discussions
about calling and vocation as part of a public health career. Students
can dig deeper in the related orientation workshop “Calling to
Public Health,” where they share values and beliefs that fuel their
professional aspirations.

Harvard Chan also offers additional optional opportunities for
students to explore their leadership “why.” The non-credit Public
Health Leadership Lab, a semester-long co- curricular program
with weekly workshops, provides students a venue to develop a
greater understanding of their motivations through shared
reflection. Such workshops focus on attentive listening to self and
others as a basis for understanding organizations and systems.
Faculty model how listening can serve as a powerful method of
staying connected to one’s purpose and that of others. Interested
students can also seek peer coaching as well as executive coaching
by seasoned mentors. Moreover, several elective leadership courses
allow students to pose questions about motivation, meaning and
purpose to guest speakers with storied public health careers
captured in case studies. Qualitative program evaluation through
classroom feedback surveys and course evaluations are used for
continuous curriculum revision.

In addition, the Doctor of Public Health (DrPH) program starts
each cohort with a year-long development course on “personal
mastery, one of five disciplines identified by organizational leadership
expert Peter Senge as essential to leading large-scale systems change
(29). Personal mastery emphasizes clarifying one’s vision, values,
strengths, and weaknesses through the lens of connection to purpose,
self, and others. Other DrPH courses focus on leading teams and
addressing systems change. And the culminating doctoral project
requires a leadership development statement grounded in students’
purpose and values.

In such educational efforts, students can then integrate
inquiry and reflection about meaning, purpose, and connectedness
into learning from established leadership theories. Pedagogical
methods, which include regular contemplative practices that
encourage mindfulness (awareness and attention), journaling,
listening, and structured dialog are drawn from a diverse and
expansive collection of contemplative practices from wisdom
traditions, adult development research, leadership development
pedagogy, and social movement organizing practices; works
included are by experts such as Barry (30), Brown (31), Freire
(32), Hemphill (33), Kabat-Zinn (34), Kegan and Lahey (35, 36),
Kolb (37), Palmer (38), and Scharmer (39). Many established
leadership development frameworks lend themselves to such
integration, such as Goleman’s Emotional Intelligence (40),
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George’s Authentic Leadership Framework (41), Heifetz’s and
Linsky’s Adaptive Leadership Framework (42), Edmondson’s work
on teaming and psychological safety (43), and Bennis’ “Crucibles
of Leadership” (44).

Bennis, for example, emphasizes that the best leaders are ones that
can reframe crucible experiences—i.e., intense, unplanned and
traumatic experiences that make one deeply question one’s values and
identity—to emerge stronger than before. Such themes reinforce
writings by Nouwen who celebrated that the search for deeper
meaning during tough life experiences can motivate wounded people
to serve as “wounded healers” (11, 45). Such reframing additionally
allows leaders to stay grounded in mission while developing the
“existential flexibility” (46) essential for the challenges ahead. Such
skills can complement the updated 2022 Lancet Commission Report
on the future of public health education, which underscores the need
for leaders who can leverage a range of competencies as part of their
“education for life” (8).

Discussion and recommendations

‘I used to think that leadership just required learning about
leadership skills, but now I think that leadership development is a
lifelong process that requires active and ongoing reflection.” (47)

TH. Chan
Program Evaluation.

-Harvard Student  Feedback, May 2022

Harvard Chan’s leadership curriculum, while evolving over a
decade, is still embryonic. To our knowledge, few, if any, published
articles explore the link between public health leadership and
spirituality. We hope that sharing our perspectives will prompt
national dialog on how to further explore and support such
fundamental and deeply personal themes for future public
health leaders.

To promote future dialog, we propose that schools of public health
consider the following recommendations to prepare leaders:

- Provide more opportunities for self- and systems- awareness
practices in public health leadership education.

- Build a classroom culture of belonging where students can
comfortably share their inner selves and listen respectfully to
others share theirs as a way of building empathy, respecting
differences, and even managing difficult conversations.

- Offer experiential learning opportunities in which exploration of
self, purpose, and relationships are prioritized as much as
traditional instruction in research methods and theories.

- Invite public health leaders to speak openly about their inner
lives, their sources of support in navigating uncertainty and
complexity, and their practices for healing.

- Build more explicit competencies in clarifying and refining
values, purpose, and motivations for public health leadership
work. Adding attention to spirituality could be considered for
incorporation into future CEPH public health accreditation
related to leadership competencies (48).
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Conclusion

Students should not be left on their own to develop leadership
skills essential to address pandemics and other highly complex
challenges. Our experiences offer a way forward for public health
schools to support students in exploring spirituality themes of ultimate
meaning, purpose, and connectedness to something greater than
themselves. In our view, such training has great potential to strengthen
a foundation that encourages students to take the leap of faith that
public health leadership necessarily entails.
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Introduction: Complex and continuous developments in health and healthcare
require innovative changes in programs that educate public health scientists and
professionals. Public health change agents need critical competencies to confront
today and tomorrow's leading problems including leadership, communication,
interprofessional practice, and systems thinking.

The context: challenges in public health education: Public Health training
programs teach competencies through their applied field experience and
culminating project, typically late in the program, and often implemented in
isolation from peers and faculty. Objectives and skills do not always align closely
with community-based program needs. Students pursuing a degree in science in
public health need to deeply comprehend multi-dimensional and interconnected
systemic problems and communicate with diverse stakeholders across disciplines
to produce relevant community-engaged research. The University of Miami
Public Health Learning Collaboratory (LC) was established to transform the
learning experience of public health master’s students by providing opportunities
to develop necessary core skills for effective public health practice early in their
training, while applying these skills to address real-world public health needs in
the community.

TheLearning Collaboratory: structure, pedagogicalapproachand programmatic
details: Spanning an average of 3 semesters, the LC promotes student involvement
in collaborative and impactful capstone and thesis projects. Practice-based
teaching and service learning are central approaches to teaching cross-cutting
competencies of leadership, communication, problem solving, collaboration, and
systems thinking in public health. Significant to the approach is the engagement
of previous cohorts of senior students to teach back to junior students, further
integrating concepts learned. Long term alumni feedback recognized strengths
of the program, including its structure, teamwork & collaboration, critical thinking
& problem solving, guidance, nurture & support, teaching back, and content &
curriculum. Community partners agreed the LC prepared students to practice in
the field of public health.

Discussion: The LC is a promising model for master’s level public health education
and community application, given the opportunities it provides to strengthen and
integrate students’ public health skills in a supportive environment, and enhance
the transferability and sustainability of student and faculty’'s community public
health work.
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Introduction

Addressing continuous and complex challenges in public health
and healthcare requires innovative approaches and well-prepared
workers and scientists (1-6). To respond to challenges, such as rising
health care costs and health disparities, public health education must
provide a strong foundation in substantive and methodological areas,
but also opportunities to strengthen cross-cutting professional
competencies such as effective communication, community and cross-
disciplinary collaboration, problem-solving, and leadership. Towards
this end, over the years, several reports and guidance documents have
been written about the significance and urgency of building
professional competencies among public health students to prepare
the change agents needed to confront the public health problems of
today and the future (1, 2, 4, 7). In addition, the importance of
interprofessional education and collaborative practice has been
heightened by major organizations as instrumental to bringing about
improvement in health for persons and communities. In 2021, the
Council on Education in Public Health revised accreditation criteria
for public health programs that have redefined the foundational
knowledge and competencies for Master of Public Health (MPH)
degrees. These criteria group foundational competencies across
professional  development domains, including leadership,
communication, inter-professional practice and systems thinking (8).
The culminating experience, defined under the new criteria as “applied
practice experience” and “integrative learning experience,” continues
to be seen as a program’s central educational component intended to
strengthen the students area of concentration and provide
opportunities to learn and apply analytic, synthesis and evaluation
skills (6, 9).

These cross-cutting professional skills are equally important for
public health scientists, including Master of Science (MS) in public
health students. For scientific findings to be influential in ultimately
solving complex public health problems, students must be able to
deeply comprehend multi-dimensional and interconnected systemic
problems, communicate with diverse stakeholders and scientists
across disciplines, and participate in “team science,” that is “...research
conducted by more than one individual in an interdependent
fashion...” (5). This kind of research can generate more innovative,
robust and influential science, but it is challenging to accomplish. It
skills

communication, community and cross-disciplinary collaboration,

requires well-honed professional such as effective

problem-solving, and leadership are fundamental.
Context: The challenge in public health
education

Public health master training programs have been challenged to

innovate their educational approaches to help students gain
foundational competencies in public health and prepare students for
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the workforce. While traditional classroom courses play an important
role in teaching public health concepts and may offer the chance to
apply this knowledge, they might not routinely provide opportunities
to practice these cross-cutting skills in real-life settings. Many training
programs tackle the culminating experience (i.e., capstone, thesis) as
the vehicle by which students obtain these competencies and offer
these integrative learning opportunities. However, under this
approach, students might begin their culminating experience late in
the program, might implement it in isolation from peers and faculty,
and partners in the community might be challenged with students
arriving one at a time, with skills that might not align closely with
community-based program needs. These limitations in approach were
recognized by master’s program advisors at the Department of Public
Health Sciences, University of Miami. First, students began their
culminating experiences late in the program, reducing opportunities
for learning and ensuring these were impactful. Second, while students
become immersed in community work during their capstones or
considered the long-term impact of their thesis, they were frequently
isolated from the master’s program and fellow students, reducing
valuable opportunities to integrate academic and practical work and
to collaborate with peers and faculty. Finally, the public health work
they conducted was often time-limited and discontinuous, given that
the work often ended before goals were achieved. For example, a
student might conduct an insightful needs assessment that identified
high rates of substance abuse in a neighborhood and recommend
strategies to address this, but the student did not have time to
implement these strategies by the completion of their culminating
experience. This discontinuity limited the utility of student’s work and
the service provided to surrounding communities, many of which
have significant health needs. To address these shortcomings, the
University of Miami Public Health Learning Collaboratory (LC) was
established in 2014 as an educational initiative to transform the
learning experience of master’s students in public health by providing
opportunities to develop core skills necessary for effective public
health science and practice, and simultaneously apply these skills to
address real-world public health needs. The objective of this —case
study is to describe the structure and organization of the LC, its
pedagogical framework, and to present an evaluation of the long-
term results.

The Learning Collaboratory: Structure,
pedagogical approach and programmatic
details

The LC’s teaching strategies are aligned with adult learning
theories and models, emphasizing real application of concepts as well
as experiential, practice based and service learning (10-12). Spanning
an average of 3 semesters, the LC promotes student involvement in
collaborative and impactful capstone and thesis projects. Students
begin the LC during their first semester in the public health program
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by enrolling in a 3-credit course (Fall), alongside other new students.
This initial course is comprised of small groups of students and
community partners around common thematic areas of interest, such
as Access to Health Care, Health in Latin America, Prevention with
Children and Families, and HIV and Substance Use. Students are
selected to join the course based on 1) demonstrating a professional
interest in the group topics, 2) their understanding of the substantive
area and LC goals, and 3) committing to participate for three
semesters. Both in-class sessions and field visits blend conceptual and
applied learning in the community.

In-class sessions include seminars, workshops, and group
discussions. With the full class and within their small groups, students
learn and practice concepts fundamental for public health science and
change, including evidence based public health, community
engagement, needs assessment, logic models and models of change,
program planning and evaluation, communication, and ethics, among
others. Through discussions, interactive exercises and home-learning,
students enhance their understanding of substantive areas (e.g.,
epidemiology of diseases, determinants of health). As students learn
class concepts, each thematic group meets with pre-selected
community agencies to apply what they have learned and to more
deeply understand the complexity of existing public health problems
from diverse professionals working to address these problems. The
students’ applied work aims to understand the community and
agency’s needs, with field visits involving community meetings with
partners, stakeholders, and instructors. Community representatives
become active partners in the LC, with the projects and theses
emphasizing community-based participatory research methods that
engage key community stakeholders throughout the life of the
project (13).

Modeling is a central part in the learning process. Instructors lead
initial community sessions to demonstrate characteristics of effective
engagement, such as active listening, effective communication,
promoting participation and engagement of partners, identifying
evidence-based programs that can help communities frame their
approach to addressing public health problems. Students initially
observe and subsequently become active participants in these
community sessions. During community visits, students engage with
agencies, residents, and other professionals around public health
needs, as well as practice the key professional competencies introduced
in class, such as communication, problem-solving, and building inter-
disciplinary and community collaborations. Targeted assignments
evaluate students’ knowledge and skills, such as illustrating a project’s
logic model or writing a needs assessment. Students finish their first
semester having a proposed concentration, a deep understanding of
the public health problem, including a robust review of the literature
and evidence base. Students also finish this initial semester with a
strong relationship with the community agency, as well as other
professionals and stakeholders in their area of public health interest.
MPH students finish with an established field site placement for
their capstone.

During the second semester (Spring), MPH students begin their
150-h capstone field experience (i.e., applied practice experience).
They draft learning objectives and activities for the field experience,
individualized to meet the student, agency, and community’s needs.
For example, to address low rates of community HPV vaccination, a
student interested in prevention of sexually transmitted infections
worked with a mobile pediatric clinic to analyze existing data on
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acceptability and completion of HPV vaccine among adolescent
patients. While embedded in the community, students apply and
reflect upon what they have learned in class. MS students, on the other
hand, work on their master’s thesis proposal, which is also informed
by their connections with community stakeholders and other
professionals. During this second semester, students meet five times
with the instructors of the LC, with the goal of reflecting on the field
experience and thesis proposal as these unfold, trouble shooting and
receiving guidance as they work on these products.

The focus on practice-based teaching and service learning are
central approaches to teaching these cross-cutting skills in public
health (14-16). These approaches provide a pragmatic and progressive
learning experience while meeting societal needs (17). The problem-
based learning approach further allows the specific public health
problems and challenges experienced in community to provide the
groundwork for developing students’ needed to competently solve
public health problems. Notably, these community-immersed,
practice-based experiences place students in interprofessional settings,
where critical competencies of interprofessional education are
exercised. As students provide service to the community by supporting
ongoing projects, they plan their capstone projects and theses, as
informed by the community, to ensure projects are relevant and
impactful. Projects and theses are executed in subsequent semesters,
typically concluding in final semester.

The final semester (Fall) is when student integration of knowledge
and skills is most prominent. These senior-level students work on their
projects and present their insights to the incoming cohort of LC
students. The senior-level students are invited to help teach the
incoming cohort of students on topics they have learned and
implemented, for example community stakeholder engagement or
culturally-informed interventions. Similar to what Kolb (10) describes,
students have concrete experiences in the field, which provide the
foundation for reflective observation when they have the opportunity
to consider what is working or failing. This reflection promotes
thinking about ways to improve during the next attempt, a form of
abstract conceptualization, and the “teach back” facilitates integration
of concepts learned (18, 19). Overall, this three-semester sequence
permits each student cohort to complete their capstones and help train
and mentor students from the incoming cohort, fostering the
development of new students into senior-level students better
prepared to become public health scientists and practitioners. Figure 1
illustrates the model by steps and semesters.

Feasibility of the multi-semester educational initiative has been
examined from the programs start. Preliminary results on feasibility,
acceptability, and comparison of the LC MPH students with a cohort
of students pursuing the traditional approach to the field experience
and capstone project were presented at the American Public Health
Association Conference, 2015 (20). LC students showed improved
leadership, communication, and cultural competence skills as
compared to control students. While these differences were not
statistically significant, the LC students showed a significantly better
sense of classroom community. Subsequent evaluations of the
program revealed strong satisfaction and LC students repeatedly
reported that the program had enhanced their knowledge, that they
have enjoyed it, would recommend it to fellow students, had learned
about teamwork and communication skills, and believed the LC had
made them more competitive for the job market. While initial
acceptability and early results were reassuring, evaluations were not
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Fall Year 1

Enroll in EPH 679 Learning Collaboratory:
Applied Public Health in the Community
Connect with community partners

Identify community health problems

Learn about community engagement, needs
assessments, evidence-based interventions

Connect with Community

Partners
MPH: Field Experience Proposal

Spring Year 1

Work in the field

Five in-class sessions to help
prepare Project Proposal
Apply what is learned in class

Project Proposal
MSPH: Complete Thesis Proposal

Fall Year 2

* SENIOR STUDENTS:
* Complete Capstone Project or
Master’s Thesis
* Assistant instructors/mentors
* NEW STUDENTS engage in Fall Year
2 curriculum

MSPH: Complete Thesis
All: Co-teach

FIGURE 1
Timeline and structure of the Learning Collaboratory.

completed at program exit, not allowing for student reflections on
their use of the skills on the job, and further limited by small number
in the cohorts.

To assess longer term results of the LC, during the months of
March and April 2023, a Qualtrics survey was conducted with alumni
of the LC cohorts admitted from Fall 2014-2021 and with community
partners of the LC. MPH students participated in all LC cohorts
beginning in 2014, while Master of Science in Public Health (MSPH)
students and MS in Prevention Science & Community Health students
participated beginning in 2019. Each of 55 LC alumni with recorded
contact information, as well as five longstanding community partners
of the LC, received an email invitation to complete the online survey.
Upon survey completion, participants were directed to a separate,
unlinked Qualtrics survey to input their email to receive a $35
Amazon e-gift card as compensation for their time and feedback. As
this study captured participant feedback regarding the program itself,
it was determined by the University of Miami Institutional Review
Board to not require IRB approval.

The alumni survey began with two descriptive questions,
including degree pursued while in the program (MPH, MSPH, or MS
in Prevention Science) and current employment type. Next, alumni
were asked to rate, on a 5-point Likert scale from Not at all helpful to
Extremely helpful, the extent which the LC was helpful to their
development each of five public health critical skills: Critical Thinking,
Communication, Problem Solving, Collaboration, and Leadership.
Then, using the same Likert scale, alumni were asked to reflect on: 1)
the extent to which applying skills learned in class to address real
world public health problems with community partners helped them
develop understanding and/or skills in community collaboration and
community engagement, 2) the extent which the teach-back
component helped them to integrate concepts, and 3) the extent which
the teach-back component was helpful to their professional
development. As in first studies on feasibility, acceptability, and
comparison between LC students and students pursuing the
traditional approach, survey items were developed by two authors
(VEH and TP), focusing on the competencies developed by the LC but
adapted to capture the long-term reflection on the experience. As part
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of the survey, alumni were also invited to respond to a series of three
open-ended questions describing the strengths of the program, the
weaknesses of the program, and any additional reflections they would
like to share.

In their survey, community partners were asked to rate, on a
5-point Likert scale from Strongly Disagree to Strongly Agree (or Not
Applicable), the extent to which LC students were adequately prepared
for each of 25 core public health skills. These questions are the
standard questions used in the University of Miami Department of
Public Health Sciences to obtain feedback from organizations where
students’ intern. Some of the skills assessed included an evaluation on
students’ ability to use concepts of behavioral sciences to analyze and
solve public health problems, interpret health information from local,
and state level, determine program needs and rationale for operation,
demonstrate professionalism, and skills and competencies needed to
enter the public health profession. The survey similarly ended with
three open-ended questions where participants were asked to describe
the strengths of the program, the weaknesses of the program, and any
additional reflections they would like to share.

Frequencies and percentages of responses were calculated for each
Likert-scale item. For open-ended questions, three authors (VEH,
RDS, STG), using a qualitative inductive approach, reviewed each of
the responses to identify core themes emerging from the data and
came to a consensus on the final themes and definitions before they
coded each response as representative of a given theme or not.
Frequencies and percentages of identified themes were then calculated.
Cronbach’s alpha coeflicient was calculated to assess the internal
consistency of the quantitative survey items.

Results
Alumni responses — quantitative
Thirty alumni responded to the survey (response rate 54.5% of

all LC alumni). Among them, 66.7% were in the MPH program,
26.7% in the MSPH program, and 6.6% in the MS in Prevention
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Science and Community Health program. When asked about their
current employment type, almost half (46.7%) were working for an
academic institution, 26.7% for a non-profit organization, 13.3% for
government and for community organization, and 10% for private
sector. There were also 10% of alumni enrolled in graduate studies
and 6.6% who were pre- or post-doctoral scholars. One alumnus
selected “other” and reported that they were working in the
pharmaceutical industry (Note: respondents could choose more than
one employment type).

When asked to rate the extent to which the LC helped their
development public health competencies, over three-quarters of
alumni responded Very helpful or Extremely helpful to each of the five
competencies, including Critical Thinking (83.3%), Communication
(80.0%), Problem Solving (76.6%), Collaboration (86.6%), and
Leadership (83.3%). Similarly, 83.3% of alumni responded Very helpful
or Extremely helpful to the extent to which they developed
understanding and/or skills in community collaboration and
community engagement and to the extent to which teach-back helped
them to integrate concepts. 73.4% responded Very helpful or Extremely
helpful to the extent which teach-back was helpful to their professional
development. The internal consistency of survey items was acceptable
with a Cronbach’s a of 0.95 (Tables 1, 2).

Community partner responses —
quantitative

Three community partners responded (response rate 60%).
Partners Agreed that students of the LC demonstrated their
preparation to practice in the field of public health (75%), produced
products that were professional and appropriate (100%), and
demonstrated the competencies required for their public health
degrees (75%). They Strongly Agreed (75%) or Agreed (25%) that
students accepted responsibility and fulfilled commitments to the
agency, Strongly Agreed (75%) or Agreed (25%) that students were
adaptable and worked well with agency staff and clients or citizens
served by the agency, as well as Agreed or Strongly Agreed (75%) that

TABLE 1 Characteristics of alumni respondents.

N %
All 30 100
Program MPH 20 66.70%
MSPH 8 26.70%
MS, Prevention Science 2 6.60%
Employment | Private sector 3 10%
type* Government 4 13.30%
Academic Institution 14 46.70%
Community based organization 4 13.30%
Non-profit 8 26.70%
Pre- or Post-doctoral scholar 2 6.60%
Enrolled in graduate studies 3 10%
Not currently employed 0 0
Other 1 3.33%

*Some participants had more than one employment type.
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students were able to assess results of their programs and make
recommendations based on public health concepts. Community
partners Agreed (100%) that students produced projects that were
beneficial to the program or agency.

Alumni responses — qualitative

After initial review of the data, six themes emerged as strengths of
the LC. Structure was an identified strength mentioned in 21 of 29
(72.4%) of responses provided. Structure was defined as overall
organization duration over three semesters, set and established
partners, sequence and nature of topics to prepare students for field
experience and capstone. Highlights of comments regarding structure
were: “The hands-on mentorship and feedback throughout the
community partnership component was invaluable. These relationships
can be tricky to navigate, but the support and structure provided by the
LC helped me thrive in making connections, understanding roles,
delineating objectives, and pulling off my final project,” “I appreciated
getting off to an early start on Field Experience components as I was able
to utilize so much more of my time enrolled in the MPH program
towards building meaningful partnership and deliverables” Other

3

comments under this theme were: ... it also kept me on track with
really planning out my thesis and figuring out exactly what pieces were
required along the way. I was not aware of how much time and trial and
error even finding a feasible thesis project could take, and I'm glad
I started making strides early with this class.”

Teamwork & Collaboration was defined as relationships with other
students and with partners, something that was identified as a strength
in 15 of the responses (51.7%). Some alumni comments highlighting
this theme were: “Helped me build connections with leaders in public
health and explore various public health PH opportunities. This helped
target my research questions and I was able to network with stakeholders.
I also was able to envision a career in PH through the collaborative and
connect with my peers and those in the cohort below me,” ‘A small group
that allowed us collaborate on our projects and interests,” and that it
‘created stronger bonds and friendships within the group.”

Critical Thinking ¢ Problem Solving - defined as the ability to
think critically and analyze problems, determine their potential causes
and explore solutions - was found as a strength in 4 responses (15.8%),
represented by comments such as: “The strength of that class was the
importance that gave to critical thinking and different methods of
problems solving,” ... the class challenged us to think about the ‘why’ and
try to understand things that are not at the surface level. As we challenge
to think about the why, 1 felt we were empowered to reach out to the
community and make an impactful change.”

Guidance, Nurture & Support - defined as mentorship and
guidance by instructors, sustained support, and feedback - was
identified as a strength in 10 (34.5%) of the responses. Participants
stated “Both Dr. H and Dr. P [LC instructors] are amazing in their own
ways and together they made such a great team of mentors. It was so
helpful to have the guided first experience into the research-community
world,” I believe I benefitted from the planning and guidance available
to me so much earlier than my peers,” I felt so much more supported.”

Teaching Back - defined as senior students co-teaching concepts
to incoming cohorts — was identified as a strength in 3 of the responses
(10.3%). Some of the comments shared were: “As a first year, hearing
other students’ experiences, lessons learned, and approaches helped me
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TABLE 2 Frequencies and percentages of alumni ranking of extent to which LC helped them develop public health competencies.

Not at all Not so Somewhat Very Extremely
helpful helpful helpful helpful helpful
Critical thinking 0 1(3.3%) 4(13.3%) 12 (40%) 13 (43.3%)
To what extent was the Learning | ¢, mynication 1(3.3%) 0 5 (16.7%) 7 (23.3%) 17 (56.7%)
Collaboratory helpful to your
Problem solving 1(3.3%) 2 (6.6%) 4(13.3%) 10 (33.3%) 13 (43.3%)
development each of the
following competencies: Collaboration 0 2 (6.6%) 2 (6.6%) 10 (33.3%) 16 (53.3%)
Leadership 1(3.3%) 1(3.3%) 3 (10%) 12 (40%) 13 (43.3%)
Through partnerships with public health practitioners, 1(3.3%) 2 (6.6%) 2 (6.6%) 10 (33.3%) 15 (50%)
students address real-world public health needs in the
community by applying essential skills they learn in class. To
what extent do you think this component helped you develop
understanding and/or skills in community collaboration and
community engagement?
To what extent do you think the teach-back component 2 (6.6%) 1(3.3%) 2 (6.6%) 9 (30%) 16 (53.3%)
helped you to integrate concepts (e.g., reflect on topics and
concepts you had learned, in a way that it helped expand your
understanding)?
To what extent do you think the teach-back component was 1(3.3%) 4(13.3%) 3 (10%) 8 (26.7%) 14 (46.7%)
helpful to your professional development (e.g., strengthened
skills to succeed in the workplace and in your profession)?

gain a broader understanding of competencies in various scenarios. Then
returning to share my experiences and “teach” around these competencies
was the icing on the cake - it made me feel empowered and validated,”
“Having chances to present to the cohort and to the cohorts afterwards
was great for practicing presenting parts of the thesis, and I found it very
helpful to do things towards the project in a bite-sized amounts.” Content
& Curriculum was identified as a distinct theme as well and identified
as a strength in 9 (31%) of responses, highlighted by comments such
as: “Setting the foundation of core classes/ competencies for a future
Public Health Professional. 1 feel it prepared me very well for the real
world,” “The professors ingrained in me the idea of writing a very good
thesis proposal and they were correct in that it laid a wonderful

»

foundation that carried me through the thesis writing process,” “Learned
leadership skills and improved my public speaking and communication
with my mentors.”

To the question about weaknesses, most of those responding
indicated there were no weaknesses that they could think of. After a
review of the data, six themes/categories emerged for weaknesses.
Among those noting a weakness, the most common was Need for
more Flexibility identified in 4 (13.8%) of responses. Comments in
this theme included “Sometimes the community partner was not a
great match or fit, but that is not unlike real-life,” “My only suggestion
is to give us more time between deadlines.” Premature Exposure of
Concepts — defined as students feeling inadequately prepared for
course components — w as identified in 3 (10%) of the responses.
Sample comments included: “I remember being very overwhelmed
with having to come up with a proposal my first semester in the
program,” “The exercise in writing the proposal for the thesis or
capstone wasn’t as helpful because it was too earlier for many of us to
know what we would be doing” More Time Needed for Teaching -
defined as needing more time from instructors- was identified as a
weakness in 3 (10%) of responses. Comments included statements
such as: “T would consider insufficient time of teaching for this
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magnific class as weakness,” “I believe the Collaboratory is what the
students make out of it.... Otherwise, the lectures are probably the
next-weakest point of the program, but it’s hard to compare a priori
learning of generally useful concepts to practical, hands-on experience
specific to my area of interest.” Insufficient Skill Development - defined
as requiring more academic support within larger master’s programs,
having gained insufficient experience, or preparation for job
placement - was identified by 5 responses (17%). Comments under
this theme included: “Not enough readily available academic support
resources through the program. For instance, if I did not understand a
certain topic or concept in one of my classes I felt like I did not have
much to support to lean on for help,” “No job placements or alumni

» «

presentations,” “It’'s harder to get an in-depth understanding of the
individual concepts, I felt like the semester went by so quickly that I did
not get to master all of the concepts.” Program might not be Best for
MSPH Students was identified as weakness theme and coded in 4
(13.8%) responses. Comments included: “I think it could be valuable
if there was a better way to integrate community engagement with the
thesis project. At times it felt like community engagement projects in
the Learning Collaboratory were directed toward the capstone,” “Also,
the program may not have been as well suited for some MSPH
students,” “I cannot think of many weaknesses of the program. I do
however remember being initially confused on where it was possible or
feasible to get a data set on a project” Finally, Less than an Ideal
Collaboration with Partner emerged as a weakness theme and coded
in 6 (21%) of the responses. Students identifying this indicated that:
“I heard from some during the program that they felt a lack of support
or engagement from their community preceptor and/or mentor/
advisor, which led to delayed timelines and mediocre final projects,”
“Not all community partners are as responsive/able to assist students
in completing projects or meeting requirements in a timely manner,”
and finally “Accountability on the partner side” was named as
a weakness.
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Community partner responses — qualitative

Identified strengths included faculty support, motivation and
preparation: “The support of faculty, some classes prepare them for the
experience while there are opportunities for improvement,” “For the most
part, students are motivated and well-prepared. They are able to analyze
needs and gaps from a systems level approach and public health
perspective. They are an asset to [center’s] interdisciplinary perspective”
While one partner identified no weaknesses, others identified certain
weaknesses in students which included statistical skills: “Some students
lack skills necessary to carry out their projects-especially in the area of
statistics, implementation and program evaluation concepts” ‘A
potential solution is to have a better connection between the advisor and
the community partner” An additional comment was: “working with
the Collaboratory has been a worthwhile experience.”

Discussion

Alumni of the LC cohorts 2014-2021 found that the LC helped
their development in public health competencies including Critical
Thinking, Communication, Problem Solving, Collaboration and
Leadership. Importantly, they felt that the LC helped them understand
and value the concept of collaboration and they valued the “teach
back” approach as one that expanded understanding and helped in
professional development. Community Partners of the LC agreed that
students produced projects that were valuable to their organizations.
Qualitative analyzes revealed strengths and weaknesses. Structure,
Teamwork & Collaboration, Critical Thinking & Problem Solving,
Guidance, Nurture & Support, “Teaching Back,” and Curriculum &
Content were found to be strengths of the LC. While several alumni
did not identify any weaknesses, some recommended more flexibility,
and more time for teaching. Others recommended revisiting the
inclusion of the MS programs in ways to more fully align it to their
needs, addressing potentially premature exposure to certain concepts,
and finding ways to address student-partner fit. Indeed, teaching team
science skills and ensuring that MS students fully utilize and apply
these relationships in their thesis projects may require additional time
and effort, as has been clear in the science of team science literature
(5). Partners found that the experience was overall valuable but
additional areas of improvement could include stronger preparation
on methodology, as well as check-ins with advisors. While the two LC
instructors were advisors to most MPH and MS students, as the LC
program grew, students were sometimes assigned outside advisors.
This may have reduced the community agency’s connection to the
faculty, which can be important.

Practice-based teaching and problem-based learning have been
recognized as a pedagogical approach that can ground professional
public health skills education, as it provides applied educational
opportunities for public health students (16). For instance, Greece,
Wolft and McGrath (15) have described a conceptual model of
practice-based education for MPH students, STEPS, which include
securing partnerships, training and technology, engagement and
implementation, presenting deliverables, and sizing up for results.
The model ensures that students focus on learning through
addressing existing problems and needs, as well as the design and the
implementation of relevant deliverables in a public health agency. The
capstone or culminating project resulting from the field experience
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is where the students produce a concrete deliverable for the
community partner. Other models for teaching public health students
in community work have embraced the pedagogy of collegiality. As
described by Turalba and Malik (15), the essential features of this
pedagogy incorporate experiential learning and critical thinking
skills but inherent to its execution are principles of collaboration
guided by principles of listening, relationship and community
building, valuing diversity and collaboration, which are critical in
team science and applied public health. Linnan et al. (14) highlight
principles of Group Based Service Learning approaches, including
cultivating authentic partnerships and planning projects with
partners, giving students choices in selecting projects, providing a
mentoring team, establishing intentional structures and processes to
promote the partnership and encourage reflections, and a culminating
event that celebrates the accomplishments. The LC includes several
of these components, such as securing the partnership by offering
students an array of pre-set partners, supporting the students in their
exploration of the objectives and activities to be pursued in the field
and helping assess together with the partner their relevance and
feasibility for execution. It also supports technical training by
exposing students to the content “tool kit” necessary for field work
and providing ample feedback and mentorship along through
structured time. Finally, the LC promotes reflection and supports
teach back as means of integrating concepts learned, but most
importantly to identify potential next steps for incoming cohorts of
students in the field to support sustainability of the work of
community partners.

Several lessons have been learned to date that could help future
applications of the LC. Critical to success is the commitment of
students to a three-semester trajectory. Additionally, students have to
be ready to embrace community organizations’ public health priorities
with a selfless stance while committed to achieving the competencies
necessary for their public health training program. This balance is
possible if fueled by curiosity, adaptability, cultural humility, and
determination to improving community health. Notably, commitment
to hours outside the traditional classroom by students and instructors,
is vital. These hours to coach and model students at community sites,
and the flexible and adaptable stance of instructors to adjust to the
realities of community partner organizations is necessary for attaining
the goals of the LC.

The evaluation presented has several strengths. It provides an
assessment of all LC cohorts over time, preliminary evidence of the
value of the experience after graduation, as well as the perspective of
community-based organizations involved in the LC. In addition, this
longer-term evaluation with mixed methods supports the value of
this pedagogical approach and expands with evidence beyond other
models described. However, this evaluation has several limitations.
First, it is limited by its sample size. More than 50% of LC alumni
responded to the survey, representing just 30 students, though
representing different cohorts of the LC since its inception. Also, only
3 community partners responded to the survey. Second, the
quantitative alumni survey items were developed to assess the
competencies that are supported by the LC by the authors, but these
items are not part of a standardized assessment, limiting the validity
of this assessment. Nonetheless, the contribution of the survey is
provided by the comments that alumni provided, the qualitative
component of this evaluation. Third, this examination relied on self-
reported experiences. Further examinations could rely on more
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objective assessment of the domains addressed by the LC, as well as
controlled comparison to other student groups that do not receive the
same learning experience. While these approaches could control for
other confounders, they will not definitively control for bias resulting
from non-randomized designs. Fourth, while responses are
anonymous, these might be limited by social desirability and recall
bias. Fifth, while some of the components of the LC are common to
other practice-based approaches, generalizability is limited to other
student populations or other teaching approaches.

Public health education is being challenged to innovate and
develop students who will become change agents and who can combat
the inequities in health being experienced across the globe today. The
LC appears to be a promising model for applied and science-based
public health education and community intervention. It provides
students with opportunities to integrate, apply, and strengthen cross-
cutting public health skills like community engagement, collaboration,
and needs assessment, in a supportive environment, while enhancing
the sustainability of student and faculty’s community public
health work.
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Background: The outbreak of coronavirus disease 2019 (COVID-19) has
highlighted the critical importance of sufficient preparedness for public health
emergencies. This places higher requirements on the ability of medical staff to
deal with such emergencies. Nonetheless, education courses on public health
emergencies in China are usually aimed at public health students, and not at
all medical college students. Importantly, these medical students will become
medical workers who are generally the first-contact personnel and play an
irreplaceable role in responding to most public health emergencies. Therefore, itis
urgent to strengthen educational courses to enable these students to adequately
prevent and respond to public health emergencies.

Objectives: The purpose of this systematic review was to reveal the current
unsatisfactory status of Chinese medical college students’ knowledge and skills in
dealing with public health emergencies and their training needs.

Methods: We searched EMBASE, PubMed, Google Scholar, Web of Science, CNKI,
Wan Fang, and VIP Information Network for all associated original studies written
in English and Chinese from the inception of these databases until March 12,
2022.

Results: This systematic review screened out 15 eligible studies that met the
inclusion criteria. These studies demonstrated that Chinese medical college
students generally have a low ability to deal with public health emergencies. Most
students believe it is essential to master coping with public health emergencies
and desire to acquire this knowledge. But the participation rate is low, and only a
few students actively seek relevant knowledge.

Conclusion: The findings of this review illustrate the importance of improving
medical college students’ education to prevent and deal with public health
emergencies. It is necessary to improve medical college students’ education in
responding to public health emergencies.

Systematic Review Registration: PROSPERO, Identifier [CRD42023467374].
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Introduction

The COVID-19 pandemic has brought worldwide attention to
preventing and responding to public health emergencies. Dealing with
the pandemic has exposed the lack of competent medical talent to
handle public health emergencies and revealed the drawbacks of the
separation between clinical medicine and public health or preventive
medicine in current medical education (1).

Public health emergencies refer to sudden outbreaks of major
infectious diseases, mass illnesses of unknown origin, major food or
occupational poisoning, and other events that seriously affect public
health and cause or may cause severe damage to the health of the
population (2). These events easily trigger public panic, anxiety, and
other emotions, and their abruptness and collective nature have
substantial negative impacts on the population, politics, economy,
trade, and human health, among others (3, 4). Effective responses are
crucial to minimizing the adverse impact of public health emergencies.

In recent years, the world has been facing an increasing number
of public health emergencies. With the development of science and
technology as well as societal progress, communication among
different countries or regions is becoming more frequent and closer.
Concurrently, the scale and complexity of public health emergencies
are becoming more severe. Public health emergencies are not limited
to a single country, but can spread rapidly to neighboring countries
and even around the world in various ways. According to information
released on the website of the National Health Commission of the
People’s Republic of China, among all kinds of public health
emergencies, those involving infectious diseases are the most common
and serious, followed by food poisoning, occupational poisoning, and
environmentally related events (5). These events have challenged the
capacity of many countries, especially developing countries, to prepare
for and respond to public health emergencies.

Public health emergencies are difficult to predict and cannot
always be avoided, as they can occur in different forms in the future.
Therefore, optimizing prevention and control is of the utmost
importance. Medical workers are the first contact personnel in most
public health emergencies. They play crucial roles in responding to
public health emergencies and are the main force in prevention and
control (6).

In ongoing public health emergencies, however, the coping ability
of medical workers is a concern and can reveal problems between
clinical medicine and public health and preventive medicine in China
as well as in other countries (6). For example, during the severe acute
respiratory syndrome (SARS) epidemic in 2003 as well as the severe
acute respiratory syndrome coronavirus 2 (SARS-CoV-2) outbreak in
2019, medical workers were among the group of people experiencing
the highest levels of stress and anxiety (7, 8). The infection rate of these
medical staff was the highest among all groups, and the rate of
infection was very high during the initial stages of these outbreaks (6,
7, 9, 10). In addition, severe nosocomial infections can occur in
hospitals owing to nonstandard disinfection and isolation measures
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during a public health emergency (6, 7, 9). This situation can lead to
environmental exposure of medical personnel. Many of the health
professionals affected have insufficient ability to deal with a public
health emergency, highlighting the importance of these medical
personnel mastering the knowledge and skills to prevent and respond
to public health emergencies (7).

Medical education is the cornerstone of the medical and health
industry. To some extent, the problems exposed by public health
emergencies expose the defects and deficiencies in medical education,
which is focused on clinical medicine and neglects public health
prevention (6, 11, 12). Because in China and some other countries,
clinical medicine and public health/preventive medicine are taught
separately. Medical students have a nearly exclusive focus on
individual patients during their training. Therefore, students became
proficient in the micro-dynamics of disease and its treatment, but risk
losing their ability to see the patient’s context and reasons behind their
illness, such as unhealthy behaviors. Medical students rarely receive
education on how public health might be relevant to their clinical
careers (1). Many medical schools remain solely responsible for
medical students’ curricula and education and are mostly disconnected
from the field of public health (13). Even most educational programs
designed to prepare healthcare professionals are not organized to
accommodate the rapid and often unpredictable changes in public
health emergencies (13). In addition, medical colleges must equip
their students with the skills to interact within multidisciplinary
teams. However, to our knowledge, none of the existing curricula
represent a systematic effort to prepare a large cadre of health
professionals to respond to public health emergencies using a
multidisciplinary, interdisciplinary, and collaborative approach (14).
Finally, the number of instructors in public health education is
insufficient, the educational structure is defective, and their teaching
capacity is limited (15).

We sought to understand the knowledge and skill level of medical
college students in dealing with public health emergencies and their
training needs and to identify weak points in the relevant knowledge
of these students in the previous education process in China. Our
findings can help in achieving targeted and practical education for
future medical college students in responding to public health
emergencies and integrating clinical medicine and public health and
preventive medicine education.

Medical graduates increasingly need public health skills to equip
them to face the challenges of health care practice in the 21st century
(16). Integrating clinical medicine with public health and preventive
medicine in the course of medical education reform is particularly
important for a timely and effective response to public health
emergencies. However, to date, there has been no relevant literature
analyzing the current situation and systematically discussing this
issue. In this paper, we aim to fill this gap. We systematically analyzed
medical students’ cognitive status and training needs in responding to
public health emergencies, identified existing problems and
shortcomings, and then proposed possible solutions.
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Methodology
Literature review

We performed this study in accordance with guidelines outlined
in the Preferred Reporting Items for Systematic Reviews and Meta-
Analyses (PRISMA) (PROSPERO ID: 467374) (17). We conducted a
comprehensive search for relevant studies (written in English and
Chinese) from major online databases, such as EMBASE, PubMed,
Google Scholar, Web of Science, CNKI, Wan Fang, and VIP
Information Network, from the construction of these databases to 12
March 2022. Two independent reviewers scanned the literature and
included the eligible studies by common consensus after multiple
rounds of screening.

Data sources and search methods

The search process included (i) reading the reference section of all
relevant research carefully; and (ii) manually searching abstracts of

10.3389/fpubh.2023.1191723

key journals and papers published at major annual conferences. The
search terms used were a mix of (“students” [Title] AND “public
health emergency” [Title]) OR (“students” [Title] AND “public health
emergencies” [Title]). We also checked the reference lists of the
screened studies to identify other similar studies. The search strategy
is shown in Figure 1. We included studies of medical college students’
knowledge and training needs for responding to public health
emergencies. The PICOS criteria are used to select the eligible studies.
Studies were included if they satisfied the following inclusion criteria:
(i) the study was limited to original empirical study and humans; (ii)
the study was conducted in Mainland China; (iii) the study was peer-
reviewed article with full-text available; (iv) all participants are
medical college students and need to include clinical medicine majors;
(v) the study was written in English or Chinese; (vi) the study
quantitatively reported medical college students’ knowledge or
training needs for responding to public health emergencies. The
exclusion criteria were as follows: (i) the studies focused on
non-medical college students or clinical medicine students were not
involved; (ii) the study conducted in other regions/countries rather
than Mainland China; (iii) meeting abstracts, reports, editorials, or

Records  identified  from
s Pubmed, CNKI, Wanfang, Records removed before the
- and VIP database searching screening: Duplicate records
5.% “public health » removed (n = 64)
E emergency/emergencies”
= AND “students” on March
12th: (n=159)
v
Records  excluded  after
Records screened (n = 95) »| reading titles and abstracts
(n=33)
Reports sought for retrived (n= o| Reports not retrived (n = 0)
= 62) d
c
2
0] A Full-text article excluded,
Full-text articles assessed for with reasons: (n =47 because
eligibility (n =62) »| they did not quantitatively
evaluate medical college
students' ability or evaluate
their training needs to
respond to public health
emergencies. )
v
§ Studies included in review (n=
é 15)
FIGURE 1
Articles assessment diagram.
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reviews; (iv) unavailable fulltext articles; (v) the study did not
quantitatively evaluate medical college students” ability or evaluate
their training needs to respond to public health emergencies; (vi)
duplicated reports.

Data extraction

For all articles included, we extracted the following information
from the original articles using a standardized form, including the
relevant data about bibliographic details: (first author, publication
year), participant characteristics (sample size, University/college
placement), and outcomes.

Quality assessment

As the reviewed articles differed in research design, a quality
assessment tool developed by Rowe et al. that has been proven to be a
useful tool for assessing qualitative, quantitative, and mixed methods
was utilized (18, 19). The tool assesses five important methodological
aspects of a study, namely the background or literature review, sample,
study design or methodology, outcome measures, and conclusions
(20). The total score ranges from 0 to 5, with the higher scores
representing better methodological quality. Articles scoring 4 or 5 are
considered to be high in quality, articles scoring 3 are considered to
be of moderate quality, and studies scoring between 0 and 2 are
considered to be low in quality. In this review, all included studies
were independently evaluated by two reviewers (XF and PY).
Divergences were resolved through discussion and consensus.
Discrepancies between the two reviewers were resolved through
discussion with a third author until consensus was finally reached. All
15 articles received a score between 4 and 5, indicating their high
methodological quality.

Results
Study characteristics

The results of the systematic review are presented in Figure 1.
We identified a total of 15 studies related to the cognitive status and
training needs of medical college students in response to public health
emergencies in China after a thorough review of all papers. The
characteristics of the studies are listed in Table 1. Among the studies
considered in this paper, all were conducted in China.

Quality assessment

Table 2 shows the results of a methodological quality assessment
of all included studies. Due to the degree of heterogeneity observed in
the study design, and outcome indices, meta-analysis was considered
impractical. 15 studies mainly used a quantitative research design (6,
12,21-33). All 15 articles received a score between 4 and 5, indicating
their high methodological quality. All studies adopted a questionnaire
survey as the significant approach to collect data. 3 studies provided
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unclear information of participants and participants in 2 studies were
recruited through convenience sampling.

Cognitive status of medical college
students in response to public health
emergencies in China

As shown in Table 3, in the 15 studies, questionnaire surveys on
medical college students’ knowledge and training needs in responding
to public health emergencies were conducted. The average score
representing medical college students” knowledge of coping with
public health emergencies only ranged from 52.13+8.17 to
79.43 £10.40 (the total score was uniformly converted to 100 points).
The percentage representing the passing rate of medical college
students in the assessment of coping with public health emergencies,
or the awareness/mastery/accuracy rate of knowledge related to public
health emergencies, ranged from 32.55 to 72.38% (6, 12, 25, 33)
(Table 3). These studies demonstrated that respondents generally have
a low ability to deal with public health emergencies. Zhao further
showed that these students self-evaluated their emergency response
ability highly (data not shown) (26).

Training needs of medical college students
in response to public health emergencies
in China

The results of these studies showed that the majority of college
students thought it was essential to master knowledge regarding
public health emergencies (82.59%), hoped to acquire further related
expertise (82.2-88.80%), and believed that it was necessary for
colleges to carry out relevant emergency training and exercises in
public health emergency response (75.14-96.6%) (6, 12, 24-26, 28-30,
33). However, not many college students would take the initiative to
seek knowledge about public health emergencies (38.99%), participate
in training related to coping with public health emergencies (52.73%),
or actively seek information on public health emergencies (22%) (12,
29, 31). Zhao showed that many medical college students (46%)
believed disasters were far removed from their daily life (26).

In Table 4, four of the 15 studies demonstrated that medical
college students’ expectations in public health emergencies were
diverse in their choice of education methods (12, 21, 26, 29). The
preferred training methods include watching media or video materials
(1,232 students, 37.12%), using the Internet (1,164 students, 35.07%),
and lectures (752 students, 22.66%).

From the above results, it can be seen that students in medical
colleges have high self-evaluation of their ability to respond in a public
health emergency. However, they do not have a comprehensive grasp
of knowledge regarding coping skills, their cognitive level is not high,
their practical knowledge is weak, and their crisis awareness needs
further improvement. On the one hand, most students believe it is
essential to master coping with public health emergencies and desire
to acquire this knowledge. They believe that colleges must offer
relevant courses and conduct public health emergency drills,
indicating that these students wish to strengthen their knowledge and
skills training. On the other hand, the participation rate is low, and
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TABLE 1 Characteristics of included studies.

References

Data collection location

Sampling method

Evaluation method

Participants

first-fifth year

Huetal. (21) 2004 Health Science Centre of Lanzhou Cluster sampling Self-administered spot field questionnaire | Newly graduated medical students 463 NA NA
survey
Yuetal. (22) 2011 Zhengzhou University Stratified cluster sampling Self-administered spot field questionnaire | Medical college students in their 460 NA NA
survey first-fifth year
Zheng et al. (23) 2012 Putian University Cluster sampling Self-administered on-site anonymous Undergraduate medical students; 332 NA NA
questionnaire survey junior medical college students
Wang et al. (24) 2012 Five medical colleges in Guizhou Random sampling Self-administered spot field questionnaire | Medical students of different majors 2,290 NA 925/1365
Province survey and genders in grades 1 to 4
Liu et al. (25) 2013 Hainan Medical University Multi-stage random sampling | Self-administered self-filling questionnaire | Undergraduate medical students; 1,276 NA 524/752
survey junior medical college students
Zhao et al. (26) 2013 Lanzhou University and Gansu Cluster random sampling Self-administered on-site anonymous Undergraduate medical students 451 20+0.61 285/166
University of Chinese Medicine questionnaire survey
Zheng et al. (27) 2015 Changsha Medical College Cluster random sampling Self-administered KAP questionnaire First-third year medical college 506 NA NA
survey students
Mu et al. (28) 2015 Five colleges and universities in Jilin | Stratified cluster sampling Self-administered on-site anonymous First-fourth-year medical college 71 NA NA
City self-filling questionnaire survey students
Wu et al. (6) 2015 China Medical University Cluster sampling Self-administered on-site anonymous 2009 medical students majoring in 176 22.25 102/136
questionnaire survey clinical and preventive medicine
Liu et al. (29) 2017 Five universities in Hainan Province | Multi-stage random sampling = Self-administered self-filling questionnaire | Undergraduate medical students; 1,100 NA NA
survey junior medical college students
Liu et al. (30) 2018 Three universities in Wuhu City, Stratified random cluster Self-administered on-site KAP Medical college students in their 381 NA NA
Anhui Province sampling questionnaire survey first-third year
Huetal. (31) 2020 Health Science Center of Shengzhen | Cluster sampling Questionnaire survey 2018 clinical medical students 58 NA NA
University
Sun etal. (12) 2021 Binzhou Medical University Convenience sampling Network anonymous questionnaire survey | Medical college students in their 366 NA 141/225
first-fifth year
Caoetal. (32) 2021 Six universities in Shandong Stratified random sampling Self-administered network anonymous Medical college students in their 2,153 NA NA
Province questionnaire survey first-fifth year
Tang et al. (33) 2022 Southwest Medical University Convenience sampling Network questionnaire survey Medical college students in their 5,465 NA 1676/3789
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TABLE 2 Methodological quality assessment of the included studies.

10.3389/fpubh.2023.1191723

References = Year Background/ Sample Study design Outcome Conclusions Total @ Methodological
Literature or measures score quality
review methodology
Huetal. (21) 2004 1 0 1 1 1 4 High
Yuetal. (22) 2011 1 1 1 1 1 5 High
Zheng et al. (23) 2012 1 0 1 1 1 4 High
Wang et al. (24) 2012 1 1 1 1 1 5 High
Liu et al. (25) 2013 1 1 1 1 1 5 High
Zhao et al. (26) 2013 1 1 1 1 1 5 High
Zheng et al. (27) 2015 1 1 1 1 1 5 High
Mu etal. (28) 2015 1 1 1 1 1 5 High
Wu et al. (6) 2015 1 1 1 1 1 5 High
Liu et al. (29) 2017 1 1 1 1 1 5 High
Liu et al. (30) 2018 1 1 1 1 1 5 High
Huetal. (31) 2020 1 0 1 1 1 4 High
Sun etal. (12) 2021 1 1 1 1 1 5 High
Cao etal. (32) 2021 1 1 1 1 1 5 High
Tang et al. (33) 2022 1 1 1 1 1 5 High

only a few students actively seek relevant knowledge (6, 12, 21-
23,25-33).

Discussion

A brief introduction to the model of public
health education of clinical medicine in
China

At present, the training mode of undergraduate education in the
clinical medicine specialty in Chinese higher medical colleges adopts
the former Soviet Union education mode, with clinical and public
health education separated from each other (34). The emphasis on
public health education is insufficient, and the education funds and
teaching investment are relatively low (35). Although public health
education runs through the whole process of clinical medical
education, there is less cross-teaching between public health education
and clinical medicine, and public health education is not closely
related to clinical practice (36). The curriculum is basically
“compulsory +elective,” all of which are held by teachers from the
College of Public Health (34). The public health teaching materials
mainly focus on courses such as epidemiology, health statistics, labor
hygiene, and environmental hygiene, and the content is disconnected
from clinical knowledge, resulting in low enthusiasm, insufficient
attention, and a sense of mission for students to learn public health
(35).Due to the constraints of traditional teaching methods such as
syllabus requirements, class hour limitations, and exam methods,
most universities adopt a cramming teaching method where teachers
give lectures and theoretical teaching is the main focus. Students have
low levels of participation and low learning enthusiasm.

In class, more emphasis is placed on the teaching of subject
knowledge and the training of basic skills. Social field practice and
case teaching contents such as field epidemiological investigation,
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social health problem investigation, and handling of sudden public
health incidents are insuflicient, which leads to a lack of training of
students’ field investigation ability, comprehensive analysis ability,
problem solving ability, and emergency response ability (35). In
addition, the executive functions of teaching, research, and practice in
China’s public health system belong to the College of Public Health
and the Center for Disease Prevention and Control, respectively,
which leads to some separation and disconnection between the
development of public health teaching and social practice.
Undergraduate students majoring in clinical medicine have only
arranged internships in various clinical specialties, with few
opportunities to participate in public health practice. They lack
knowledge and practical skills in public health and have a significant
lack of theoretical knowledge and practical training in nosocomial
infection, resulting in insufficient ability to deal with public health
emergencies and solve practical problems (37). Most of the public
health teachers graduated from medical colleges and universities,
mostly from school to school, with little practical experience in public
health work such as disease prevention and control, health supervision,
etc. The lack of practical experience among teachers also restricts the
knowledge structure and professional development of students to a
certain extent. In addition, there is a lack of necessary practice bases.
Moreover, the practice bases are mostly centers for disease prevention
and control, health supervision centers, etc., without dedicated
personnel responsible for teaching students. The theoretical
knowledge of the teachers is insufficient, and they lack the ability to
combine theory with practical work, making it difficult to ensure the
quality of practice. Finally, the teaching evaluation system is not
perfect, and the evaluation of public health education teachers focuses
on the publication of scientific research projects and papers, neglecting
their teaching ability and performance. The evaluation of students
places more emphasis on their exam results, and the assessment of
students’ grades is still mainly based on traditional written exams. The
evaluation of on-site practical abilities is ignored. There is a lack of
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TABLE 3 Results of included studies.

Author and

year

Huetal. (21)

Number (percentage) of students

Number (percentage) of
students

Average score
(n = Medical college
students)

Passing/Awareness/Mastery/
Accuracy rate (n = medical
college students)

53.33% awareness rate, n =463

Yuetal. (22)

1061 (88.80%) hoped to acquire relevant knowledge of public health

emergencies further

78.56+£9.90, n =460

Zheng et al. (23)

52.13+8.17,n =332

Wang et al. (24)

1884 (82.2%) willing to receive training in public health emergencies

Liu et al. (25)

80.0% of students willing to learn about public health emergencies and think

it is necessary to set up relevant courses and conduct emergency drills.

65.86+13.96, n =1276

71.54% awareness rate, n = 1276

Zhao et al. (26)

388 (86%) think it is necessary to set up relevant elective courses in medical

colleges

207 (46%) believe that disasters are far removed

Zheng et al. (27)

77.23£13.11, n =506

Mu et al. (28)

248 (85.50%) hope to acquire further knowledge related to public health

emergencies and the coping methods

50% awareness rate, n =71

Wu et al. (6)

169 (96.6%) felt it was necessary for medical students majoring in non-
preventive medicine to master the relevant knowledge of public health

emergencies

72.38% awareness rate, n =176

Liu et al. (29)

1684 (82.59%) thought it was important to master the knowledge of public
health emergencies; 1532 (75.14%) thought colleges needed to carry out

relevant teaching activities

795 (38.99%) would take the initiative to seek

knowledge about public health emergencies

69.18 £16.56, n =1100

Liu et al. (30)

830 (77.7%) thought it was necessary to popularize the knowledge of public

health emergencies and relevant emergency training

57.62+9.30, n =381

Huetal. (31)

13 (22%) actively sought information about
public health emergencies

67% awareness rate of public health emergencies;
45% mastery rate of knowledge on handling

public health emergencies, n =58

Sun et al. (12)

348 (95.00%) believed that it was necessary to conduct training and exercises

related to public health emergency response

193 (52.73%) participated in training related to

coping with public health emergencies

54.28+15.40, n =366

46.99% passing rate, n =366

Cao et al. (32)

66.28% passing rate, n =2153

Tang et al. (33)

5244 (96%) believed that medical college students needed to carry out
training in knowledge and skills of emergency handling of public health

emergencies

32.55% average accuracy rate of public health

emergency knowledge, n = 5465

The above studies showing the number (ratio) of students who thought it was essential to master the knowledge of public health emergencies. They hoped to acquire the related expertise further and believed colleges should carry out relevant emergency training and
public health emergency response exercises. Individual studies also show the number (rate) of students who would take the initiative to seek knowledge about public health emergencies and participate in the training related to coping with public health emergencies.
One study showed that many students believed that disasters were far from themselves. In the above studies, some questionnaire surveys were conducted on their ability to respond to public health emergencies among college students in several universities. The average
score represents medical college students' knowledge of coping with public health emergencies. The percentage represents the passing rate of medical college students dealing with public health emergencies or the awareness/mastery rate of expertise related to public

health emergencies.
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TABLE 4 The following four studies show the preferred training methods
of medical college students in knowledge or skills related to public

health emergencies.

Author
and year

University

Training
methods

Number

(Composition

ratio) or

frequency

Gansu University

2. Visiting popular

Huetal. (21) | Health Science 1. Media (TV) 403 (87.04%)
Centre of 2. Radio 361 (77.97%)
Lanzhou 3. Special lectures 317 (68.47%)
University on health 314 (67.82%)
education 261 (56.37%)
4. Newspapers and | 122 (26.35%)
books 113 (24.41%)
5. Internet
6. Communication
with insiders via
telephone
7. Hotline
Zhao et al. Lanzhou 1. Educational 192 (42.57%)
(26) University and media 164 (36.36%)

(
(
159 (35.25%)

(

of Chinese science education 141 (31.26%)
Medicine bases
3. Lectures

4. Contests with

prizes

Liu et al. (29)

Five universities

1. Network

768 (37.67%)

in Hainan 2. Television 419 (20.55%)
Province 3. School teaching | 376 (18.44%)
Sun et al. Binzhou Medical | 1. On-site 304 (83.06%)
(12) University demonstration 276 (75.41%)

(

(
2. Attending 218 (59.56%)
lectures 184 (50.27%)
3. Watching video | 135 (36.89%)
125 (34.15%)
(

103 (28.14%)

materials

4. Learning
relevant elective
courses on campus
5. Using a first-aid
knowledge
exchange platform
6. Reading
professional books

7. Reading

brochures

professional institutions and personnel for monitoring and evaluating
the quality of public health education and teaching. Currently,
administrative personnel are mainly engaged in this work, and their
level of specialization in monitoring and evaluation is not high (35).
In recent years, some universities have promoted teaching reform
and begun to adopt a student-centered approach, carrying out
heuristic PBL interdisciplinary organizational teaching with organ
systems as modules, expanding teaching venues, and strengthening
students’ public health education and community health practices
towards the community. But generally speaking, there are still
problems such as a single teaching mode, outdated teaching materials,
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disconnection between curriculum and actual work, insufficient
attention from both teaching parties, insufficient faculty, and a single
assessment method (34).

The experience and development of public
health education in other countries and
weaknesses in the medical education
system of China

Public health education in different countries and regions is
characteristic of the different cultural backgrounds and economic
levels (34). These experiences are worth reviewing to enhance learning
and as a reference. This is of great importance to the medical education
system in China, which is facing a great challenge as it is reformed.

Public health education in the United States (US) has been
established for more than 100 years. The US education system aims to
improve the quality of its public health education, which influences
countries worldwide. The US has implemented a competency-based
educational model. The main component of medical education in the
US is based on a competency-based core curriculum. These
competencies are achieved through course-based learning objectives.
Completion determines the level of graduates’ abilities according to
the expected learning objectives, primarily public health needs. The
curriculum settings are adjusted as needed to cultivate students’
required competencies and for final evaluations (38).

The core knowledge in public health education is disseminated to
the public in the US. By integrating public health knowledge, concepts,
and skills into other courses, the Association of American Schools and
Programs of Public Health (ASPPH) has cooperated with the
Association of American Colleges and Universities (AAC&U) to
propose a core curriculum for non-public health students to promote
public health education among all college students in the country (39).
Having good public health knowledge has become common sense
among “educated citizens” of the US (39). The US put forward
practice-based public health education, scientific research, and service
models. Public health education is based on public health practice,
attaching importance to practical training and adapting to professional
roles, which have substantially promoted the development of academic
and public health practice (40-43).

The US established an accreditation system to ensure the quality
of education. Accreditation is an integral part of the system for
evaluating teaching quality in higher education. A core principle of
professional education institutions is to connect their teaching
activities with social purposes. In addition to schools of public health,
other colleges and institutions in the US that carry out public health
education are included in the accreditation system. Currently, most
states in the US require medical practitioners to attend an accredited
school of public health or train in an accredited training program (44).

Public financial investment in public health education is
increasing in the US. Public finance is the primary sustainable funding
source of public health education (38). In the history of public health
education in the US, insufficient investment led to problems in health
education. However, a depleted and overworked public health
workforce has led to an enormous brain drain in public health over
the past decade in the US (45).

The educational model of Canada is similar to that of the US, with
the same curriculum content but more curriculum categories and
class hours. The teaching content emphasizes the mutual penetration
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and organic combination of basic theory and practice and adopts an
equal and interactive teaching form. Students participate in various
types of academic activities and prepare regular reports during their
probation and internship (46).

Medical colleges in the United Kingdom (UK) integrate clinical
work and prevention work, regarding disease prevention as parallel to
medical treatment and rehabilitation, and physicians perform public
health tasks. The teaching content highlights the cutting-edge nature
of knowledge and is closely related to the current needs of public
health and preventive medicine. Curriculum setting and teaching in
the UK attach great importance to combining these with practical
work, cultivating students’ ability to solve practical problems and
produce all kinds of talents with practical skills soon after graduation.
The teaching methods are diverse, and the curriculum is flexible and
not limited by textbooks. Teachers guide and assess students’ learning,
focusing on cultivating students’ ability to acquire knowledge
independently. The training objectives of students are clear and strict,
and the government also strictly supervises the quality of
education (34).

Australia adopts Harden’s tricyclic instructional approach, which
emphasizes training in attitude and behavior, operational and
communication skills, public health safety, and understanding of the
changing patterns of health care (34).

Europe and Australia focus more on cultivating “soft skills” in
medical practice (34). The European School of Public Health has been
affiliated with the medical profession since its inception, which limits
its non-medical development in areas such as sociology and health
policy (47).

Most institutions in Spain have established unique non-fixed
courses in which students have maximum autonomy to participate in
their curriculum design through self-directed learning. Schools also
adopt the “outcome-based education” model, which determines the
evaluation method based on the different abilities of students in their
future work (34).

Medical colleges in Japan emphasize multiple forms of medical
education and introduce problem-based, site-centered, and case-
guided heuristic and discussion teaching methods to achieve the
minimization of teaching activities, short-term curriculum
arrangement, and diversification of teaching forms (34).

The Korean School of Public Health curriculum plan does not
fully consider health care. The teaching process ignores the cultivation
of practical skills, implementing teacher-centered didactic education,
and the evaluation of students is still based on scores or
examinations (34).

According to the experience of public health education in other
countries, model of public health education of clinical medicine in
China and the current low level of Chinese medical students’
knowledge regarding public health emergencies, we can identify some
weaknesses in the medical education system of China.

The traditional education model in China is that the curriculum
determines the teaching objectives rather than the expected learning
objectives. This means that the public’s health needs cannot
be effectively met.

In China, the core curriculum closely related to public health
practice in public health education has not yet been established and
popularized in medical colleges and universities, let alone among
college students, which reflects the fact that these educational
institutions do not pay sufficient attention to public health education.
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For a long time, medical education in China has mainly adopted
traditional theoretical courses to impart knowledge and experience.
The teaching method is relatively simple, outdated, and unattractive
to younger people. This old style of teaching cannot cultivate students’
ability to analyze and solve practical problems (12, 28).

There is no public health education accreditation system in China
for clinical medical students similar to those in other countries.
Therefore, the quality of education cannot be guaranteed.

At present, China’s investment in public health education is also
far from adequate.

Recommendations for cultivating medical
college students’ ability to deal with public
health emergencies in China

In this context, cultivating medical college students™ ability to
respond to public health emergencies has become an essential issue in
medical education in China and globally. The following suggestions
can be used as a reference in China and other countries.

In reviewing the experience of public health education in other
countries and the weakness identified in the medical education system
of China, we believe that, first, the traditional Chinese educational
model must be transformed based on the goals of the curriculum in a
competency-based education model. Competency-based (or
outcomes-based) education requires the instructor to work backward,
from the desired course learning outcomes to the method. Therefore,
we need to first define the desired course learning outcomes according
to public health needs, and then adjust the curriculum settings, create
the content and learning objectives for the course that will yield those
desired outcomes, and determine the assessment mechanisms that will
supply data on whether those outcomes were met, to train students to
achieve these goals. Competency-based approaches lead us more
directly to ideas for assessment because the instructional content is
explicitly tied to learning outcomes (48).

Second, we should build corresponding public health teaching
platforms, such as core curriculum settings and teaching material
planning according to the course learning outcomes, that is, health
needs. In terms of teaching content, it is suggested that this mainly
covers the background knowledge, basic concepts, and theories of
public health emergencies, introduction to relevant laws and
regulations, professional ethics education, the hierarchical
management system, and specific cases of public health emergencies.
In addition, students should be systematically and comprehensively
introduced to the particular tasks and responsibilities of medical
institutions and medical workers in treating public health emergencies
(7, 11). We can refer to the core curriculum certified in the US since
2014, including (1) biostatistics; (2) epidemiology; (3) environmental
health science; (4) health service management; and (5) social and
behavioral sciences.

The importance of teaching methods can also not be ignored.
Table 4 shows the preferred training methods of medical college
students with knowledge or skills related to public health emergencies.
This suggests that colleges and practice bases should diversify the
educational forms using various channels and pay attention to the
combination of theoretical knowledge and practice. Different methods
can be adopted, such as educational media, visiting popular science

education sites, networking, lectures, award-winning contests,
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simulation exercises, case analysis, scenario demonstration, on-site
observation, and on-site investigation (21, 24, 26, 28).

Third, public health education can be focused on ideologically,
and the public health core curriculum in medical education can
be promoted. China should incorporate the core concept of public
health into the general education curriculum of medical colleges or
universities as soon as possible such that every medical college student
can master the basic knowledge, skills, and attitudes of public health.
In particular, it is necessary to take adequate measures to organically
combine the core public health curriculum with essential medicine
and clinical medicine by reforming the curriculum of medical college
students. The core curriculum should be taught and examined in
compulsory courses. This will be of great help in improving the
awareness of medical college students regarding knowledge related to
public health emergencies (49).

Fourth, in public health education in China, practical courses
should be strengthened to provide more practice opportunities for
medical college students. In real-world examples and scenarios,
students must be able to apply and practice techniques in each core
discipline of public health. With public health practice as the link,
we can ensure the quality of public health through teaching, research,
and service. The emergency treatment of infectious diseases and
public health emergencies is the most critical public health work
undertaken by medical institutions. To perform these tasks well,
medical institutions rely on timely reporting and handling by medical
staff. Therefore, medical college students at the stage of clinical
practice, under the instructor’s guidance, can undertake some work
such as writing medical records, reporting the epidemic situation of
infectious diseases, and other public health monitoring tasks (7, 11).
Teaching hospitals should educate students in clinical knowledge and
skills and give these students the opportunity to master specific public
health work undertaken by medical institutions and how to correctly
complete such work as assigned by high-level health administrative
departments (11). Students should be taught to consult the literature,
capture the latest information in a timely manner, and write papers
and reports.

Fifth, we need to implement a public health education certification
system and include colleges or universities that carry out public health
education-related projects in the accreditation system. The
accreditation of public health education in the US has been
implemented for nearly 80years. The development of accreditation
standards in public health promotes the development of public health
competency in that country. In this regard, China is still in the
exploratory stage and is facing the same challenge in terms of
improving the quality of public health education.

Finally, public health education needs the guarantee and support
of funds. Therefore, we should increase public financial investment in
public health education and improve the efficiency of its use. Medical
education donations and personal investments are also important
sources of funds.

Looking back to the past, based on the
present, the future is full of challenges and
hope

Clinical medicine and public health medicine were integrated and
inseparable in the past. However, the Rockefeller Foundations
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decision to support the establishment of an independent school of
public health in 1916 marked the institutionalization of the division
between clinical and public health medicine. In the 1980s, China’s
higher education major catalog divided medicine into clinical
medicine, basic medicine, and public health and preventive medicine.
Since then, public health/preventive and clinical medicine have
gradually become separated (11). This kind of medical education
system involving the separation of clinical medicine from public
health and preventive medicine has prematurely solidified the
direction of development among medical college students, resulting
in most focusing on individuals rather than groups and emphasizing
treatment rather than public health and prevention (11).

In response to this problem, in 2006, the ASPPH and AAC&U
reached a consensus that the core curriculum in public health (also
known as 101 series courses) should be available in all undergraduate
institutions and should fulfill the distribution requirements as part of
general education (50, 51). Moreover, the training of students in public
health and preventive medicine in the US is based on the exercise of
clinical medicine; that is, public health and preventive medical
students acquire a clinical medical degree before training in core
knowledge and public health skills (52). Therefore, clinical medicine
and public health and preventive medicine are well integrated
in the US.

In China, however, this problem remains to be resolved. Most
medical colleges and universities do not conduct theoretical or
practical courses in preventing and responding to public health
emergencies. Only a few colleges and universities offer such studies;
however, due to the limited class hours, these courses are far from
sufficient, and the content is relatively outdated and backward. The
assessment of relevant knowledge is carried out in elective rotations
for medical college students majoring in non-public health and
preventive medicine, which also leads to students attaching little
importance to these courses (6). All the above factors lead to an
insufficient ability of medical college students to deal with public
health emergencies. When the SARS epidemic broke out, medical staff
and public health workers did not understand each other’s working
methods; these two groups could not communicate and collaborate in
a timely manner, which result in heavy losses of health and life (11).

It is imperative to strengthen the reform of public health education
for medical college students such that it becomes part of the essential
contents of medical education (7, 53). We should help medical college
graduates to appreciate the importance of acting effectively in public
health emergencies as well as in people’s everyday lives to ensure the
health of the nation and countries worldwide. Medical college students
should understand that in the future, they must take responsibility for
medical responses and public health work in dealing with public
health emergencies (11). Strengthening the cultivation of medical
college students’ knowledge and ability to prevent and respond to
public health emergencies, enhancing their prevention/control
awareness and coping ability, and highlighting the leading roles of
medical college students in public health emergencies are necessary
and vital measures to effectively prevent and control public health
emergencies that may be faced in the future (6).

Most medical college students are highly interested in acquiring
public health knowledge, especially those who enrolled after the
COVID-19 outbreak in 2019, whose understanding and emphasis on
public health knowledge have significantly improved. This has laid a
good foundation for providing more in-depth education in public

frontiersin.org


https://doi.org/10.3389/fpubh.2023.1191723
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org

Fang et al.

health knowledge and responsibilities among medical college students
and also reflects that the reform of responsible public health education
for medical college students is urgent (11).

Through appropriate, reasonable, and targeted educational reform
measures, it is believed that in the future, we can develop and maintain
a clinical workforce with the skills and capacities to perform optimally
in public health emergencies, to shoulder these vital tasks and
minimize the harm caused by such emergencies (7). Achieving this
goal can benefit all of society and warrants adequate support.

Strengths and limitations

For the first time, we systematically reviewed the cognitive status
and training needs of medical college students in response to public
health emergencies in China. However, several limitations need to
be addressed. Firstly, due to the considerable heterogeneity of research
design and outcome variables, it was impossible to perform an
effective meta-analysis. Secondly, this review excluded studies that did
not include clinical medical students, such as those examining the
status of nursing students’ ability to respond to public health
emergencies. Finally, there may be interference from other related
factors. Although the participants in some studies are similar in age,
their sex ratios are quite different; moreover, most of the studies did
not show this clearly. Nevertheless, this research should be adequate
to reflect current situation of insufficient cognition and training needs
of medical college students responding to public health emergencies
in China.

Conclusion

This article illustrates the importance of improving medical
college students’ education to prevent and deal with public health
emergencies. Through systematically reviewing the literature,
we found some weaknesses in China’s medical education system that
result in the inability of current medical college students to deal with
public health emergencies safely and effectively. By considering these
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Education for public health is at a critical inflection point, and either transforms
for success or fails to remain relevant. In 2020, the Association for Schools and
Programs of Public Health launched an initiative, Framing the Future 2030:
Education for Public Health (FTF 2030) to develop a resilient educational
system for public health that promotes scientific inquiry, connects research,
education, and practice, eliminates inequities, incorporates anti-racism
principles, creates and sustains diverse and inclusive teaching and learning
communities, and optimizes systems and resources to prepare graduates who
are clearly recognizable for their population health perspectives, knowledge,
skills, attitudes, and practices. Three expert panels: (1) Inclusive excellence
through an anti-racism lens; (2) Transformative approaches to teaching and
learning; and (3) Expanding the reach, visibility, and impact of the field of
academic public health are engaged in ongoing deliberations to generate
recommendations to implement the necessary change. The article describes
the panels’ work completed thus far, a “Creating an Inclusive Workspace”
guide, and work planned, including questions for self-evaluation, deliberation,
and reflection toward actions that support academe in developing a resilient
education system for public health, whether beginning or advancing through
a process of change. The FTF 2030 steering committee asserts its strong
commitment to structural and substantial change that strengthens academic
public health as an essential component of a complex socio-political system.
Lastly, all are called to join the effort as collaboration is essential to co-develop
an educational system for public health that ensures health equity for all
people, everywhere.
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academic public health, inclusive excellence, curricular transformation, higher
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Introduction

Education for public health is currently at a crucial crossroad,
where its members must decide between adapting and thriving, or
potentially failing to prepare learners to protect the health of the
public. In response to this challenge, the Association of Schools, and
Programs of Public Health (ASPPH) launched Framing the Future
2030: Education for Public Health (FTF 2030) in 2020 to advance
“equitable, quality education in public health for achieving health
equity and well-being for everyone, everywhere” Conceived prior to
COVID-19 and the murder of George Floyd, FTF 2030 is powerfully
informed by these events and other realities in seeking a proactive
approach to positioning academic public health as a vital contributor
in assuring health within a complex and ever-evolving world.

FTF 2030 builds on a prior ASPPH initiative, Framing the Future:
The Second Hundred Years of Education for Public Health (2011~
2015) (1). Planned in conjunction with the 100-year anniversary of
academic public health in the United States, this first effort also sought
to review the state of the educational system for public health to better
prepare graduates for changes in the global marketplace. It included
over 200 members from across the spectrum of public health players
who recommended change in seven areas:

o The Master of Public Health Degree: Transitioning to a 21st
Century Model.

« The of Public
Transformative Leaders.

Doctor Health Degree: Preparing

o Undergraduate Education in Public Health: A Dynamic Foundation.

o Incorporating Population Health into Other Professional
Degree Programs.

« Community Colleges and Public Health: Providing Pathways to
Public Health Education.

» Workforce Development: Bolstering the Governmental Public
Health Workforce.

o Blue Ribbon Employers Advisory Board Report: Trends in Public
Health Education.

Continually ensuring that education in public health supports the
workforce in contributing to a healthier planet necessitates vigilance
and constant realignment given changing social, political,
technological, and other contexts. In the United States, late 19th and
early 20th century pioneers for public health training advocated for
hygiene instruction at multiple levels, including practical training in
sanitation within medical schools that would confer a diploma of
public health (2) and grounding public health in service to
communities at four different levels of practice: teacher, research
scholar, technical expert, or administrator (3). The subsequent Welch-
Rose Report of 1915 defined an “institute of hygiene” that could
produce a new cadre of public health professionals and soon after led
to creation of the first formal academic institutions of public health in
the United States (4).

Education in public health expanded throughout the 20th century
while questions about its role, status as a profession, and the requisite
content and methods for its teaching and learning resulted in incremental
changes but lacked larger structural transformation (4-6). Calls for
change in the 1980s and 1990s such as for more comprehensive Doctor
of Public Health Training for creating public health leaders (7) and a
stronger focus on service learning (8) were followed in the early 2000s by
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recommendations to ground public health in an ecological framework
and new core competencies (9) including climate change (10).
Additionally, calls for institutional and instructional reforms that could
enable health professions education to better fit health system needs,
integrating teaching and learning across disciplines, enhancing lifelong
learning to enable acquisition of the enormous body of knowledge for
successful practice (11-13), and the increasing interprofessional education
(12, 14, 15) stimulated further change.

In the wake of COVID-19, important voices reflected on:
education as a collective enterprise (16), the value of combining an
eco-social framework with a life course perspective on population
health (17), the imperative to combat health inequities (18, 19), and
the role of undergraduate education in public health as filling a
valuable contribution to the workforce (20). FTF 2030 is building on
this rich historical legacy, synthesizing it with our panels’ collective
research, observations, and conversations with members and partners
in three ASPPH FTF 2030 town halls and other venues to illuminate
planning for educational transformation. Of particular note, FTF 2030
is paying special attention to health and social inequities exacerbated
by COVID-19, our long overdue racial reckoning, increased gun
violence, lack of access to quality healthcare, generational poverty, and
catastrophic climate events as important and complex health-related
components of our dynamic world and of central relevance to the
work of public health professionals.

While interest in public health across the educational continuum
increased during COVID-19 (21), so did distrust, even hostility,
toward public health practitioners. Despite awe-inspiring scientific
advances in fighting the COVID-19 virus, we witnessed a growing
mistrust of science and public health practice and are concerned at the
forecast that the US stands to lose almost half of its public health
workforce by 2025 (22).

In exploring how academic public health is generating learning,
readying learners to protect health, and communicating effectively to
advance health, the FTF 2030 steering committee (SC) recognizes how
public health was challenged in laying out policy choices in the
COVID-19 pandemic against a backdrop of core values, priorities, and
inevitable tradeoffs that shape decision-making in the face of scientific
uncertainty. We saw how our graduates in the workforce were able to
contribute and where they lacked the ability to protect the public’s
health. We saw how various system breakdowns—from supply chains,
to communications, to equitable access to therapeutics, vaccines, and
other health protections—harmed population health and raised
questions about our professional credibility and cause.

The SC consulted many sources including the 2030 Sustainable
Development Goals, which encourages higher education to exert a
stronger social presence and engagement in society through
purposeful partnerships (23). At a time when trust in higher education
is also eroding and political polarization is on the rise, the SC supports
universities in reclaiming their position in society as learning spaces
for positive change, where critical issues are openly debated and
discussed, toward solving complex problems in respectful
collaboration with vested partners (24).

FTF 2030 vision and its expert panels

The SC began their work by formulating a vision, grounded in
ASPPHs strategic plan to deliver equitable, quality education for public
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health for achieving health equity and well-being for everyone,
everywhere (25). ASPPH’s values are explicit and comprised of: diversity,
equity, inclusion, and social justice; collaboration; excellence; innovation;
agility; and a commitment to public health (25). The SC articulated an
aspirational, but achievable, goal: a resilient educational system for public
health that promotes scientific inquiry, connects research, education, and
practice, eliminates inequities, incorporates anti-racism, creates and
sustains diverse and inclusive teaching and learning communities, and
optimizes systems and resources to prepare graduates who are clearly
recognizable for their population health perspectives, knowledge, skills,
attitudes, and practices. The SC also outlined strategies and principles to
realize the vision (see Supplementary Table 1).

The SC is engaging in critical examinations of the multiplicity of
factors that transform education by centering on the roles of five key
drivers—university systems and structures; faculty; staff; students; and
partners—in improving structures and systems to better enable
academic public health to serve health and wellness. Furthermore,
FTF 2030 is drawing on recent work of fellow ASPPH task forces: the
Scholarship of Teaching and Learning (26), Zero Tolerance of
Harassment and Discrimination (27), Dismantling Racism and
Structural Racism in Academic Public Health (28), Responding to the
Climate Change Crisis (29), and Gun Violence Prevention (30) to
iterate and synchronize their collective work.

To develop tactics, measures, and outcomes for each of the
strategies and principles, the SC identified three cross-cutting areas to
focus efforts:

1 Inclusive excellence through an anti-racism lens;

2 Transformative educational models and pedagogy; and

3 Expanding the reach, visibility, and impact of the field of
academic public health.

In 2021, the SC populated and charged three cross-cutting expert
panels to address each focus area. Each panel is charged with assessing
the current state of the environment of education for public health,
envisioning future developments encompassing inherent uncertainty
and the complexity of systems and structures, and developing
promising practices and exemplars addressing these strategies along
with principles for schools and programs to model or adapt, as
appropriate. The three expert panels are communicating broadly as
part of a cohesive approach including annual town halls, sessions with
partners, and a recent Teaching Public Health Conversation (31).

The panels view inclusive excellence through an anti-racism lens
as foundational and essential to the success of this effort. Without
inclusive representation, perspectives, and experiences from all
people, we cannot envision transformative educational models and
pedagogy that are necessary to meet the needs of the field now and
into the future. Likewise, without inclusive representation and
engagement in more effective educational models and pedagogy,
we cannot possibly expand the reach, visibility, and impact of
academic public health (see Figure 1).

FTF 2030: Inclusive excellence
through an anti-racism lens

The Inclusive Excellence through an Anti-racism Lens panel
includes 14 representatives from academe and practice, who in their
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formation process developed a “Creating an Inclusive Workspace”
guide their work (32). This document articulates the panel’s values,
norms, and principles to direct their efforts, and includes their
commitment to a participatory decision-making process. With the
understanding that the process would adjust as the group matured, the
panel offers their process as an example for potential adaptation or
adoption by groups advancing similar efforts.

The panel worked together to define key terms including
developing a collective understanding of what is meant by inclusive
excellence through an anti-racism lens in higher education. The
definitions have been expanded and attached to examples in a
comprehensive glossary that builds on other work and will soon
be shared.

After completing these foundational steps, the panel undertook
an environmental scan of promising practices, underway or planned,
to promote inclusive excellence across each of the five drivers. The
purpose is to identify what success looks like in a sample of ASPPH-
member institutions for surfacing working models and lessons
learned. Concrete, living examples, along with the institutions where
they were implemented, will be posted for others to review, adopt or
adapt, and connect on mutual efforts. The intent is to build a resource
for the community, and to invite others to contribute their own
models or adaptations to add to a dynamic repository for the
benefit of all.

FTF 2030: Transformative approaches
to teaching and learning

The Transformative Approaches to Teaching and Learning expert
panel includes 17 representatives from academe and practice who
began their work by identifying four workstreams: Foundational skills
and values needed by public health professionals to succeed in the
current socio-political context; Teaching (pedagogy) and learning;
Interacting with those outside of academic public health; and Content
delivery and pathways. The workstreams’ discussions paved the way
for a forthcoming framing document with transformative approaches
to teaching and learning in public health, the associated assessment of
learning outcomes, and recommendations to deliver on the change.

The panel calls for a paradigm shift that requires more than
teaching new knowledge and skills. It requires creating robust learning
spaces with new ways of teaching, new opportunities tailored to
learners across the life-course, and preparing graduates with not only
science-based content but with a strong grounding in public health
values and nuanced skills to engage in authentic deliberation and
advocacy across sectors, professions, and communities for policies,
programs, practices, and services that protect the people’s health. As
we in public health recognize the need for more upstream health
interventions, the panel is addressing the need to prepare students to
grapple with the root causes of health in complex systems to enable
them to shape public policy conversations about population health.
And just as the recommendations of the original Framing the Future
initiative featured prominently in the Council on Education for Public
Health criteria, the FTF 2030 leaders plan again to work collaboratively
in advising on criteria changes to improve learner readiness to address
public health challenges, with a renewed focus on values, ethics, and
advocacy skills to contribute effectively to social justice and
health equity.
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FTF 2030: Expanding the reach,
visibility, and impact of academic
public health

The Expanding the Reach, Visibility, and Impact of Academic
Public Health expert panel includes 13 representatives from
academe, private industry, public health practice, and a philanthropic
organization who began their work together by developing a series
of guiding questions to shape recommendations for change. A core
principle for recommending change is that academic public health
should approach community engagement from a perspective of
humility versus the “we are the experts” approach that has too often
driven past efforts. The panel is stressing the urgency to rebuild
trusting relationships with the community and to prepare for the
next public health emergency as core goals for action. These aims
point to the need for transformation in two areas: first, a deliberate
focus on what communities and partners need from us in academic
public health, and not the opposite, including, but not limited to,
how we engage younger learners in public health and how to ensure
public health is “at the table” in interprofessional educational for
collaborative practice; and, second, education and training,
curricular change, and competencies that better prepares graduates
and that meets professionals where they are in terms of their
continuing education needs while drawing from their expertise and
assets in such training for protecting health. The panels
recommendations will be shared in a white paper for comment, as
will examples of promising practices and recommendations for
short- and long-term action.

Deliberative reflection

A critical issue, relevant to all three expert panels, is ensuring
that FTF 2030 products are accessible and useful to all member
schools and programs served by ASPPH. Understanding that
members operate in unique contexts and with differing core
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missions, financial models, and other organizational factors,
flexibility needs to be baked into recommendations. In addition to
the work products outlined above, the SC is drafting questions for
self-evaluation, deliberation, and reflection toward actions that
support member schools and programs in approaching these issues
and beginning or advancing through a process of change. The
questions are aimed to support a participatory visioning and
planning process whereby interested members could find answers
for themselves that best fit their situations in responding to FTF
2030 recommendations.

The questions will “invite consideration for what it means to
be responsive to what’s happening in the world and how it makes its
way into our classroom or our community learning spaces and, at a
deeper level...how our choices influence effectiveness and
sustainability (16)” It will include specific questions for the key
drivers, honing in on the strategies and principles outlined in
Supplementary Table 1. This approach is intended to support members
and guide them in drawing upon their own lived experiences and data
in planning for implementation and change. The questions are
intended to generate creative and meaningful conversations and self-
reflection, with the ultimate goal of identifying, very specifically, what
success means and what it could look like in each specific culture and
context. Similar to all other products of this effort, the draft questions
will be shared for feedback and modification.

Discussion

The FTF 2030 effort is an opportunity to create a future
educational system for public health that is inclusive, equitable,
innovative, adaptive, and sustainable. The work required to do this
cannot remain static nor can it occur in isolation. Academic public
health will not deliver in protecting public health if constituents work
within their schools and programs alone, in familiar, comfortable
spaces. To transform education to meet health needs not only for
today, but for tomorrow, schools and programs must work together

frontiersin.org
153


https://doi.org/10.3389/fpubh.2023.1269272
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org

Sullivan et al.

and strengthen existing outreach and create new partnerships if we are
to be successful.

We are deep into a period of great disruption and have many
options for transformation. During the COVID-19 pandemic, we had
to change and adapt in ways and at a cadence that we never imagined
possible. We learned much about what worked and what did not work
to promote student learning, methods to use educational technology
more effectively, and the importance of remaining true to our core
values. We also observed greater injustices, widening gaps, in
education and in most other sectors. While we acknowledge that this
is a moment of profound social and political uncertainty and with
existential challenges to core public health principles along with new
barriers to making progress on health and social equity, we remain
undaunted in our commitment to work for change. We are redirecting
our energies toward structural and substantial change that strengthens
academic public health as an essential component of a complex socio-
political system that ensures health and well-being for everyone,
everywhere.

Call to action

With support from ASPPH, the SC is committed to amplifying
existing, positive efforts by the ASPPH-member schools and
programs and improving this work across sectors, professions, and
politics. Products of the FTF 2030 initiative are disseminating in
real-time and all partners are not only welcomed but needed to
join this effort by contributing feedback at academics@aspph.org
to improve our work and to make it more useful for all. A key
question we continue to ask ourselves and post to readers is: Are
we bold enough?

We invite all interested in advancing promising strategies and
initiatives for creating a more just and healthier world to
collaborate in sharing lessons learned and developing metrics to
monitor shared progress. Everyone is necessary and essential for
building a common evidence-base to inform future
decision-making.

As our core principles of diversity, inclusivity, equity, innovation,
resilience, and social justice continue to be challenged, we must
respond to the scrutiny through organized, collaborative efforts.
We need more open conversations to surface all perspectives, and to
ensure that strategies to advance the health of all are based on science
and evidence and that we co-communicate our messages effectively
and respectfully. We need to strengthen education for public health,
collaborating with all players for enabling health decisions to draw
from relevant and timely data so individuals and communities can
respond effectively. This is how we could contribute to a culture of
trust and improved health and wellness. And, at this important socio-
political inflection point, those of us who can do more, must do more
to create a more just and healthier world.
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Community Health Scholars: a
summer program developing a
public health workforce pipeline
for diverse high school students

Michelle Tagorda-Kama* and Denise C. Nelson-Hurwitz

Office of Public Health Studies, Thompson School of Social Work and Public Health, University of
Hawai'i at Manoa, Honolulu, HI, United States

In response to the growing interest in public health and needs to both increase
and diversify the public health workforce, opportunities to engage students early
in their educational journey are essential. The University of Hawai'i at Manoa
launched the Community Health Scholars Program to provide activities for high
school students to learn about and build enthusiasm for the field of public health.
During the 6-week, in-person summer program, students underrepresented in
higher education and who are from historically underrepresented communities
completed a college course and participated in activities to enhance their
successful entry into a higher education institution. The Community Health
Scholars completed an introduction to public health course and gained an array
of public health skills through different hands-on activities. The students gained
self-confidence and expanded their social capital by attending workshops led
by campus faculty, staff, and community partners. A final project highlighting
what students learned about themselves and their community was part of a final
program showcase. Here we share information about the process of developing
the program, the components of the program curriculum, and feedback from both
students of the initial cohort and program faculty, where overall satisfaction with
the program was reported.

KEYWORDS

public health education, undergraduate public health, workforce, curriculum, outreach,
recruitment, diversity

1 Introduction

Diversifying the public health workforce is essential in addressing the health issues facing
our communities (1, 2). With increasingly diverse populations facing complex health issues,
a public health workforce that not only represents diverse populations is urgently needed.
While some countries face workforce challenges associated with migration and “brain-drain”
(3,4), in the United States, additional need exists to actively work toward addressing systemic
issues to achieve health equity. One strategy to diversify the workforce is to diversify the
educational pipeline to and through higher education (3, 4).

Diversifying the
barriers that impact underrepresented and marginalized populations in higher

educational pipeline requires addressing the educational

education (5-8). Integrative approaches include providing affordable college credits,
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and college preparation activities to high school students
which help to demystify the college-going experience for
underrepresented and marginalized students (5, 9).

Recruitment into public health professions additionally face
discipline-specific challenges. Barriers are in place that limit student
interest in science, technology, engineering, and mathematics
(STEM) education, in primary and secondary educational levels
in the United States (10), in addition to barriers related to
determinants of health that limit the ability of public health
programming to accessing diverse communities (11). Even among
high school STEM students, there is limited interest in life
and social science, suggesting a need to diversify awareness and
conversations of STEM pathways (10, 11).

The Association of Schools and Programs of Public Health
(ASPPH) Framing the Future of Public Health Education reports
the importance of expanding public health education and
engagement in primary and secondary school settings (12). When
colleges and universities provide high school students with the
opportunity to explore public health careers and gain fundamental
public health knowledge and skills, students can widen their
perspectives of health (4). Engaging students early can also
challenge them to think about the role they can play in making an
impact in their communities from a public health perspective.

Facilitating meaningful relationships among a cohort of high
school students and recent high school graduates creates space
for shared learning and peer support during times of exploration
and transition. Underrepresented and marginalized populations
in higher education include ethnically diverse (e.g., Black and
Indigenous People of Color), low-income, and first-generation
college students who may feel uneasy about their college prospects.
Summer learning can help students gain confidence and feel more
prepared to face the next steps of their educational journey.

2 Pedagogical framework

High school students start to think about careers during
their sophomore and junior years (13). Introducing this age
demographic of students to public health provides an opportunity
to expand their understanding of health professions beyond careers
that are more familiar to them. Alongside career exploration is also
the preparation needed to support students” readiness for higher
education (13). By targeting rising high school seniors, students are
developmentally primed to gain the confidence and skills to make it
through what can be a stressful time in their lives (14). Partnerships
with high school and college counselors, health pathway, and career
and technical education teachers are essential to recruit students in
this age group (15, 16) and demographic (17).

Summer learning programs provide students with an
opportunity to explore, gain new skills, and develop more self-
awareness. Summer programs with similar goals in recruitment
and retention of students in higher education, such as GEAR
UP (Gaining Early Awareness and Readiness for Undergraduate
Programs), have reported strong outcomes in meeting these
objectives as well as evidence supporting the need for additional
support in the transition from high school to higher education
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(13, 14, 18). The availability and flexibility of summer opportunities
also give students a chance to feel out what being a college student
is like in a supportive environment. College faculty and staff
are also generally more available during the summer months.
Connecting students to campus resources during this time can
help to build a sense of community and belonging for them even
before they start college (13, 14).

Including ‘ohana (family) promotes a shared partnership for
the student’s success. Navigating college can be difficult for students
and family members, especially for first-generation college-going
students. ‘Ohana activities are not limited to immediate family
members, but rather, are open to any participants a student
identifies as a support person (e.g., neighbors, extended family
members, or other supportive adults). These activities also give
families and other members of students” social support system a
chance to be part of the college-going experience, which helps
students feel supported as well (19, 20).

In order to successfully engage with young learners, the
curriculum was designed to be interactive and problem-based
to promote authentic learning (21, 22). Activities that students
complete involve connecting what they learned to their lived
experiences, the campus community, and the communities they are
from. Applying knowledge gained in public health to their personal
lives allows students to think about ways they can improve their
own health, their families’ health, and more broadly, the health of
their communities (21).

This is
underrepresented and marginalized communities where there is

especially important for students from
an increasing need to train a diverse population of public health
populations to reflect the communities they are from and identify
with (3, 23, 24). Place-based learning strategies are essential
for our students, especially in Hawai’i where local culture and
indigenous roots place high significance on engagement with aina
(land) (25, 26). The linkages to local communities help students
understand the need to learn about and address health disparities
impacting the people of Hawai’i (19, 20). In applying place-based
learning through engaging directly with @ina (land) students
also gain outdoor exposure, which is associated with improved
mental health, particularly stress management, among youth and
adolescent populations (27, 28).

A culminating project where students share with their
community what the needs, strengths, and opportunities are
in their community builds confidence in communicating public
health data, and ways to promote health. Ho'ike, an end-of-
program showcase translated from Hawaiian as an “exhibition,
demonstration of knowledge” (29), celebrates students work
during the program and is a chance to share their summer
learning experiences with their families and communities through
a public event held on-campus. In addition to family members
and other student-invited support people, faculty, staff, and
University administrators are invited as well as local community
partners (e.g., local policymakers, representatives from the Hawai’i
Department of Health, high school teachers/administrators, and
local non-governmental organizations), allowing for further
opportunities for students to connect with community and
professional partners.
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3 Learning environment, learning
objectives, and learning format

3.1 Learning environment

Summer program activities were conducted through the Office
of Public Health Studies (OPHS) at the University of Hawai’i at
Manoa. Within the Thompson School of Social Work and Public
Health, OPHS is a CEPH-accredited program of public health
offering a bachelor of arts degree in public health, a minor in public
health, as well as a Masters of Public Health (MPH) degree in four
specializations, a Master of Science (MS) degree in epidemiology,
and PhD degrees in both epidemiology and public health, focused
on community-based participatory research.

The University of Hawai’i at Manoa is a public, research-
intensive university and the flagship campus for the University of
Hawai’i system. Campus enrollment is 19,074 students, including
74.4% undergraduates (30). The University of Hawai’i system
has self-identified as an indigenous-serving institution and a
Hawaiian place of learning. This identity reflects the prioritization
of indigenous populations and services within the administration
and across multiple campuses.

Information about the program was disseminated among the
OPHS faculty and staff to share with their respective contacts.
Targeted recruitment activities included presentations to high
school health courses and participation at college and career fairs
held at various high schools. Broader range outreach was done
via high school college counselors, health pathway, and career and
technical education teachers. Local non-profit agencies (Hawai’i
Public Health Association, Hawai’i Public Health Institute, and
Hawai’i Youth Services Network) were asked to also share this
opportunity with their respective email lists.

3.2 Learning objectives

Inspired by past and existing programs including Area Health
Education Centers (AHEC) (31, 32), Health Careers Opportunity
Programs (33), and a local post-baccalaureate program, Tmi Ho‘ola
(34, 35), the Community Health Scholars Program was developed
to meet six objectives.

e LEARN: Scholars complete PH 201—Introduction to Public
Health alongside current college students.

e ENGAGE: Scholars engage in interactive public health
activities to supplement knowledge gained in the PH
201 course.

e GROW:
professional development.

e PREPARE: Scholars assess, then build, college readiness skills.

e ‘OHANA (Family): Participants have the opportunity to

Scholars engage  in  personal  and

bring their family members to engage with events and
workshops at specified intervals throughout the program to
build familial support for college attendance and public health
career pathways.
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e COMMUNITY: Participants build connections with peers,
near-peer college students, public health professionals, and
members of the community.

3.3 Learning format

The 6-week Community Health Scholars Program was
launched in the summer of 2022. It was in-session, in-person
from mid-June through the near-end of July to accommodate
the summer availability of high school students. The program
was held daily on Mondays through Fridays from 9 am to 2:30
pm. The program was anchored by a morning college course
attended by both scholar participants as well as college students
looking to enroll in summer coursework. The course was offered
from 9 am to 10:15 am, with two additional scholar program-
specific sessions held for 90 min each from 10:30 am to 2:30
pm, inclusive of an hour-long lunch break. In general, Monday
and Friday’s sessions focused on student development, including
college readiness and activities promoting self-reflection or social-
emotional learning. Tuesday and Thursday sessions focused on
public health content engagement activities, and Wednesday
sessions focused on components of a scaffolded summer program
community capstone project. An overview schedule is provided in
Table 1.

3.3.1 Foundational coursework

Throughout the program, a 3-credit introductory public health
overview course was used as both the academic foundation for
the program and as an important touchpoint for scaffolding
public health content. The course itself includes such course
objectives as identifying and discussing a range of real-world public
health problems, identifying gaps in knowledge related to a public
health problem, discussing ethical concerns and promoting ethical
decision-making behaviors, engaging in self-directed inquiry and
intellectual curiosity, and fostering cultural awareness and social
justice. Class sessions include lectures, large and small group
discussions, and in-class activities. Student scholars participating
in the program enrolled in a course session offered simultaneously
with current college students, resulting in both formal and
informal opportunities for students to engage in a course alongside
near-peers with similar interests, especially during small group
discussions and in-class activities. Over 6 weeks, content themes
discussed during class were applied during program-specific public
health engagement activities. These activities served to reinforce
academic content introduced during the course, as well as to engage
students more actively in public health practice. Students earned
three college credits (regularly priced at 1,500 USD), and a grade
after completion of the course.

3.3.2 Content engagement activities

Sample engagement activities include a mask assessment
lab linked in epidemiology and public health biology, a state-
level budget balancing scenario linked to health policy, the
development of a video-based public service announcement to
promote COVID-19 protection measures linked to behavioral
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TABLE 1 General overview schedule of summer scholars program.

10.3389/fpubh.2023.1256603

Monday Tuesday Wednesday Thursday Friday

9:00-10:15 am PH 201: Introduction to Public Health Class

10:15-10:30 am Break

10:30 am—12:00 pm Student Development Public Health Summer Program Public Health Student Development
Activity Engagement Activity Community Activity Engagement Activity Activity

12:00-1:00 pm Lunch (Provided) + Occasional Community Visitors

1:00 pm—2:30 pm Student Development Public Health Summer Program Public Health Student Development
Activity Engagement Community Activity Engagement Activity

Activity/Movie Activity/Movie

health and communication, and a public health heroes activity
linked to public health history.

The mask assessment was based on existing activities (36, 37)
adapted to this program. Students worked in pairs and rotated
through four different lab stations. Stations included a light test
station, where students visually assess mask thickness using a
flashlight, a respiration test station, where students attempt to blow
out a candle from a standard distance while wearing each mask,
a “sneeze” test station, where students use a spray bottle to assess
the penetration of sprayed water, and finally, the physical layers
test station, where students cut each mask to identify the number
of physical layers. At each station, the student pairs conducted the
associated lab test and rated the quality of each mask on a 5-point
scale (one being the lowest quality and five being the highest). Three
different masks were assessed—a cloth mask, a surgical mask, and
a KN-95 mask. Findings were reported back to the larger group for
broader discussion related to respiratory disease transmission and
linkages to epidemiology.

The activity
communication and advocacy as small groups (34 per group) of

budget-balancing engaged students in
students reviewed a mock state budget of roughly 50 line items
accompanied by past funding requested. Students were then
provided with mock state revenue projections and, assuming they
were representing their home communities, asked to debate which
line items to fund and at what level, based on past and requested
funding information, in order to achieve a balanced budget. In a
subsequent round of discussion, the small groups of students were
asked to review their budget line items as a full class and debate
the development of a final consensus budget. This activity allowed
students to better understand health policy, gain a perspective of
the policy-making process, and promote both communication and
collaboration skills.

When discussing behavior change and health communication
skills, students engaged in the development and production of
a brief video-based public service announcement to promote
COVID-19 protection measures among a peer group. Following
lectures and discussions regarding behavior change theories and
health communication, students worked in small groups to
complete a worksheet to apply social marketing strategies. The
worksheet was developed and modified by a faculty colleague
at OPHS based on student need for a step-wise approach to
brainstorming a theory-based behavioral intervention. Applying
the worksheet, students were guided in developing a health
message, then a messaging strategy, to promote COVID-19
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protection measures among a peer group using a TikTok video
format. Students recorded the videos and shared the final products,
along with the associated worksheets.

Documentaries or public health-related fictional films and
debriefing, instructor-led discussions were also incorporated into
content-related programming. Using these films allowed students
to see complex public health issues in action and on the ground,
frequently as told from personal accounts centered on lived
experiences, and forge connections between public health action
and both the individuals and communities involved. Films shared
included “I am Greta® (38), a documentary focused on the
climate-change-related activism of Greta Thunberg, “Aftershock”
(39), which discussed maternal mortality among black women in
the U.S.,, and “Ola: Health is Everything” (40), a documentary
highlighting social factors impacting health among populations in
Hawai’i and showcasing promising practices to address these.

3.3.3 Student development activities

Throughout the program, students were also involved in
activities to prepare them for transitions to college, and in activities
intended to promote social-emotional development. College
readiness activities included guided activities and discussions where
students identified their motivations in seeking a college education,
discussed the college application process with an invited guest
speaker from the University of Hawaii at Manoa Admissions
Office, then developed college application materials.

Students also engaged directly with topics of particular
relevance to underrepresented and first-generation college
students. Program faculty were intentional in the inclusion of
both discussions and activities centered on topics of financial
literacy, budgeting, applying for scholarships, student success
strategies (e.g., time management and note-taking strategies),
and recognition of privilege. Academic partners and community
experts were invited to share and discuss many of these topics with
students. For example, a speaker from a local bank was invited to
discuss financial literacy, and student support colleagues across
campus were asked to share more about student success strategies.

Personal development activities included personal skill
assessments such as the True Colors personality test (41, 42).
Students also engaged in self-discovery activities intended to
facilitate student identification of their motivations to pursue
higher education based on the work of Sinek (43), and an activity
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of naming, describing, and then grouping emotions based on a
resource by Brown (44).

3.3.4 ‘Ohana (family) engagement activities

Engagement of family members was an integral component
of the Community Health Scholars Program. Students were
encouraged to invite family members to events and/or activities
held every 2 weeks throughout the 6-week program. Both students
and family members were invited to a brief virtual orientation
held a week prior to the beginning of the program, so everyone
would learn about what to expect and how to prepare for
program participation, as well as have the opportunity to ask
questions. During the program, ‘ohana activities were held for
roughly 90 min on alternating Saturday mornings. These activities
integrated with public health content and concepts students were
engaged in within the program. Activities were also intended
to promote community engagement and connection. A second
‘ohana activity intended to promote environmental community
connections. A third activity focused on community advocacy and
health communication strategies associated with advocacy and was
supported by a faculty colleague with expertise in this area. The
program celebration held the Saturday after the program’s final day
was the fourth, and last, ‘ohana event, highlighting the students,
their work products of the semester, and sharing a journey of their
program experiences.

Frontiers in Public Health

3.3.5 Final project and Ho'ike (showcase)

Throughout the summer, students engaged weekly in activities
integrating both their growing public health skills and knowledge
with applications to better understand, and engage with, their local
home communities. These scaffolded activities were conducted
weekly (each Wednesday), and were shared as a culminating
community highlight presented in a format similar to that
of an academic poster (Figure 1). Students also engaged in
personal development scaffolded throughout the summer program.
Components of this developmental process included the following:
(1) recognizing self in community, (2) conducting a community
overview (windshield assessment and accessing existing data),
(3) identifying community strengths and challenges, and finally
(4) identifying community resources and opportunities for
community engagement.

At the beginning of the program, students worked to identify
the multiple diverse communities they were engaged with.
Subsequent activities focused on their self-identified, geographic
home community. Students applied recently acquired biostatistics
and epidemiology knowledge and skills to seek out high-quality
data describing the demographics of their community and interpret
data and statistics to describe both strengths and challenges within
their communities. Centered on discussions about environmental
health, the built environment, and determinants of health,
students developed, pilot tested, then applied a windshield
assessment (45) in their home communities to collect qualitative
data to complement publicly available community statistics.

frontiersin.org


https://doi.org/10.3389/fpubh.2023.1256603
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org

Tagorda-Kama and Nelson-Hurwitz

TABLE 2 Summer scholars learning objectives linked to program
activities.

Learning objectives Program activities

LEARN: Scholars complete PH
201—Introduction to Public Health
alongside current college students

Foundational Coursework

ENGAGE: Scholars engage in interactive
public health activities to supplement
knowledge gained in the PH 201 course

Content Engagement
Activities

GROW: Scholars engage in personal and
professional development

Student Development
Activities

PREPARE: Scholars assess, then build, college
readiness skills

Student Development
Activities

‘OHANA (Family): Participants have the
opportunity to bring their family members to
engage with events and workshops at
specified intervals throughout the program to
build familial support for college attendance
and public health career pathways

‘Ohana (Family) Engagement
Activities

Foundational Coursework
Student Development
Activities

Final Project and

Ho ‘ike (Showcase)

COMMUNITY: Participants build
connections with peers, near-peer college
students, public health professionals, and
members of the community

Complimented by discussions of health policy, students identified
local state and county-level political representatives, and linked
to subsequent discussions of behavioral change, identified local
community organizations serving as community resources.

Final, student-developed community profile posters were
shared at a public showcase and celebration following the
conclusion of the program. In addition to student posters, a
gallery walk display was also developed by students, with mentored
support, to highlight activity work products, methods, and photos
of activities students participated in throughout the program.
Posters were given to students to take following the presentation;
however, the gallery walk display was maintained for viewing by
OPHS faculty, staff, and students for several months following
program completion.

A summary of activities linked to identified Community Health
Scholars learning objectives is provided in Table 2.

4 Results and assessment

4.1 Cohort overview

A total of eight students participated in our program in the
summer of 2022. Three identified as male and five identified as
female. Six were high school students at the time including, two
juniors and four seniors. Two students were incoming lst-year
college freshmen. All students were from a local, public high school
and seven of the eight students met the criteria of being from an
ethnic background that is underrepresented in higher education at
the University of Hawai’i at Manoa.
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4.2 Student scholar feedback

Throughout the summer program, students were provided
with optional, weekly check-in surveys by email, to allow for
opportunities for general feedback on the program as it progressed.
Feedback was generally favorable, with opportunities identified for
minor adjustments including the need to provide greater clarity in
instructions and additional support in elements of the final project.

On the final day of the program, verbal feedback was collected
from students in a loose focus group format facilitated by a public
health faculty not previously affiliated with the program or known
to the students. Students identified free college course credit as
a primary motivation for participation. They were critical of the
final project, expressing both technical challenges as well as low
motivation, and suggested a more direct-to-community media
engagement deliverable as an alternative. For example, a photovoice
project or social media campaign about “What is Public Health,”
to promote public awareness of the field of public health and its
role in community health. Documentaries and public health films
received mixed reviews, with some student appreciation but others
who felt they were disengaging. Participation of guest speakers,
both as lunch-time speakers and content presenters throughout the
program, was not spoken of favorably. Students expressed wide
variability, with many guest speakers focused on a lecture-based
approach with minimal, if any, direct student engagement.
public  health-related
interwoven throughout the summer received positive feedback

Interactive, engagement activities
from students, however, students expressed interest in additional
activities related to social-emotional learning, as well as a desire
for more workshops related to the development of college success
skills. Overall, students expressed feeling cared about throughout
the summer program and particularly appreciated encouragement

by program faculty to continue engagement.

4.3 Program faculty debrief findings

Feedback was also collected from debrief meetings of the
two program faculty- the program coordinator, and the course
instructor, both of whom were involved in the full program
schedule. Data were compiled and summarized by program faculty
from notes taken during debrief discussions on the final day of
the program, 2 weeks following program completion, and roughly
6 months later. The length of the program day, 9 am—2:30 pm,
was identified as too long. Students rarely needed more than 15-
20 min as a lunch break and reported getting bored and tired during
the long lunch hour. Program faculty, too, felt several activities
may be condensed in time frame, and lack of student enthusiasm
with both guest speaker engagements and documentary viewing-
discussion sessions, may yield opportunities to achieve similar
program outcomes in a shorter time frame. Pandemic-associated
grant funding of student lunches also created concerns regarding
the sustainability of providing a meal.

Throughout the program, college success skill activities
were conducted primarily by guest speakers from campus and
community partner organizations, rather than program faculty.
While the intent was to showcase a diversity of resource contacts,
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a greater focus on a consistent pedagogical approach seemed to
be more valuable and effective. Critical feedback from students
regarding guest speakers overall may be associated with the
increased demand for college success skill activities, especially if
shared by program faculty or partners with a similar active learning
approach. Another area for further development included the
need to promote communication skills among student scholars.
Often students found themselves challenged with articulating their
thoughts and understanding to share with peers, and to a greater
extent, with program faculty and community professionals. Greater
scaffolded support and training should be devoted to this skill area
in the future.

5 Discussion and lessons learned

Plans are currently in place to offer the Community Health
Scholars Program in the summer of 2023. Moving forward,
program faculty have made adjustments to strategies to recruit
prospective students, including more targeted outreach to local
high school counselors and specifically to teachers at high
schools that offer students either a health academy program or
public health-related coursework. We hope these adjustments to
recruitment will help to expand interest and increase the number
of applicants, and subsequent participants. Thus, far, 12 students
have applied for summer 2023, 11 have met program inclusion
criteria, and have been invited to participate. Seven students have
committed to program participation. A modified schedule will
include repeating the introduction to public health course from 9
am to 10:15 am but will include two subsequent 50-min program
sessions, allowing for program dismissal at 12:30 pm, rather than
2:30 pm. Shortening the program time can also provide students
the opportunity to have a summer job, participate in other summer
activities, or fulfill family obligations.

Based on findings and feedback, revisions to future program
implementation will include similar course-based and content-
engagement activities. However, student development activities
will be expanded to include scaffolded support and training in
verbal communication and other forms of expression, including
encouragement of active, respectful engagement with both
peers and professionals. Integration of guest speakers will be
more judicious, with active encouragement and support by
program faculty to incorporate active learning strategies during
student engagement.

Constructive feedback from both students and faculty
regarding the final project suggested a reimagining of the
scaffolded, community-specific program activities and culminating
product. Current plans center around community-specific
program activities to be modified and shared as a visual portfolio
collection of work products to be displayed during the program’s
Ho'‘ike event. To address interest in a media-forward product, the
cohort of students will be given the opportunity to decide how they
together would like to showcase their summer experiences for their
families and community guests. Suggestions from program faculty
include the development of a brief summary video or slideshow.

Looking to the future, there are concerns regarding the
sustainability of funding to support both student tuition costs
and personnel expenses, as well as financially supporting student
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transportation costs to access the University of Hawai’'i at Manoa
campus. While one of the biggest motivators to participate in
the program was free college credit, we recognize that students
from underrepresented and marginalized populations in higher
education may need additional financial support (e.g., a stipend
or available time for employment), while participating in summer
learning experiences. This project was initiated as part of a
temporary extramural funding opportunity. The summer time
commitment is also substantial for faculty, especially those who
also engage heavily in student support and instruction during
the academic year. There are additional concerns regarding the
return, in terms of student applicants, on faculty engagement in
outreach and recruitment efforts to local high schools and college
counselors, especially as student participation continues to be lower
than anticipated. However, in examining early long-term outcomes
from scholars a year following the initial 2022 cohort, all five
eligible participants are pursuing higher education, and of them,
two scholars are either enrolled or enrolling in bachelor’s level
public health degree programs. The remaining three scholars are
current high school students. While financial and time costs are
meaningful, the benefits and return on investment in terms of
increased student enrollment and diversity are also substantial, with
long-term, compounding impacts and implications in increased
access to higher education and subsequently to the public health
workforce. This program is also easily scalable to accommodate
larger enrollment in the range of 50-75 students per cohort,
with additional, incremental costs almost entirely focused on per-
student enrollment fees (roughly 260 USD).

It is our hope that through initiatives such as the Community
Health Scholars Program, the academic pipeline, and subsequent
public health workforce will increase in diversity to be increasingly
reflective and representative of the communities they serve.
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Background: The risk perception of contracting COVID-19 is an important topic
for assessing and predicting COVID-19 infection and health education during the
pandemic. However, studies that use latent profiles and network analysis together
to measure the risk perception of COVID-19 are rare. Therefore, this study
combined latent profile analysis and network analysis to measure risk perception
toward COVID-19 among Chinese university students through a cross-sectional
and longitudinal study.

Methods: A sample of 1,837 Chinese university students (735 males, 40%)
completed the cross-sectional study with an eight-item risk perception
questionnaire in January 2020, while 334 Chinese university students (111 males,
33.2%) completed the longitudinal study at three time points.

Results: A two-class model including a low risk perception class (n = 1,005,
54.7%) and a high risk perception class (n = 832, 45.3%) was selected for the
cross-sectional study. Nodes rp6 ("Average people have chances of contracting
COVID-19") and rp7 ("Average people worry about catching COVID-19") had the
strongest edge intensity (r = 0.491), while node rp5 (“The COVID-19 outbreak
affects the whole country”) had the highest strength centrality in the cross-
sectional study. The risk perception of contracting COVID-19 decreased
continuously at the three time points. Moreover, the network structures and global
strengths had no significant differences in the longitudinal study.

Conclusions: The risk perception of contracting COVID-19 decreased continually
during the COVID-19 pandemic, which indicated the importance of cultural
influence and effective government management in China. In addition, university
students displayed strong trust and confidence in the government’s ability to fight
COVID-19. The results indicate that the government should take strong measures
to prevent and intervene in various risks and reinforce the public’s trust through
positive media communications.

KEYWORDS

risk perception, latent profile analysis, network analysis,
longitudinal study, Chinese university students

cross-sectional study,
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1 Introduction

Risk perception is regarded as a subjective and intuitive
judgement that people make, such as the risk of contracting an
illness, being injured or dying (1). Risk perception also refers to
“an individual’s perceived susceptibility to a threat” and has three
components: deliberative, affective, and experience (2). In addition,
risk perception may be classified into two dimensions: cognition
and emotion from a psychological perspective or individual and
public from a demographic perspective (1, 3). High perceived
probability and strong feelings of anxiety or nervousness may
jointly correspond to high risk perception (4). Moreover, behavior
motivation theory and risk reappraisal theory propose a reciprocal
relationship between risk perception and protective behaviors (5).
Risk analysts have indicated that there is a significant gender
difference in risk perception in different situations (6), which may
originate from gender structure, especially gendered ideology and
gendered practice. For example, women generally worry about
health and safety issues, which causes them to perceive high
environmental risk (7).

(COVID-19),
contagious disease by the World Health Organization (8), spread

Coronavirus disease 2019 described as a
quickly from January 2020 and still influences public health
worldwide. Some scholars reported that perceived COVID-19
infection risk significantly increased from March 10 to March 31,
2020 (9). Dryhurst et al. also assessed the public’s risk perception
of COVID-19 worldwide between March and April 2020 and
reported factors influencing risk perception toward COVID-19,
such as prosocial values, individual knowledge and protective
health behaviors (10). Individuals awareness of COVID-19 risk
may influence preventative health behaviors and increase or
reduce the negative outcome of COVID-19. Risk perception of
COVID-19 as a social phenomenon may contribute to managing
public health risks. A longitudinal study from March 2020 to
January 2021 investigated the stability of the psychological factors
(e.g., prosociality, trust, and efficacy) of risk perception toward
COVID-19 and found that psychological factors may predict better
risk perception of COVID-19 (11).

When COVID-19 broke out in 2019, the disease was an
unfamiliar risk that filled people with dread. As time went on,
the risk perception of COVID-19 may have changed for different
groups in different countries. A two-wave longitudinal study
reported that COVID-19 risk perception declined in an analysis
from March 2020 to July 2020 among an Italian population
(12). Another study reported that few relationships between risk
perception of COVID-19 and protective behaviors were found in
a sample of the Chinese population due to conforming behaviors,
while risk perception of COVID-19 and protective behaviors
influenced each other in the later stage of COVID-19 in the
United States (13). Health behavior theory cannot be used to
explain this difference, which may be associated with culture,
policy, and the stage of the COVID-19 evolution. Moreover,
high risk perception of COVID-19 predicted worse psychological
problems, such as depression and anxiety (14, 15). Individuals often
believe that they have a lower risk of infectious diseases than others,
which is regarded as optimism bias of risk perception (16). In
society, social media, culture and policy may influence the public’s
risk perception of COVID-19.
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Latent profile analysis (LPA) refers to a statistical method that
focuses on identifying subpopulations or latent profiles, which
requires continuous measured variables (17). LPA may offer many
advantages over traditional multiple regression and cluster analysis,
such as describing multiple profiles and analyzing the relationships
of risk perception and other variables in the present study. Network
analysis is a powerful tool to identify patterns and trends in the
relationships between multiple variables to better understand the
structure and function of complex systems. Network analysis is also
a relatively new and promising approach for modeling interactions
between many variables and is represented by a visual graph.

Although risk perception during the COVID-19 pandemic has
been studied from multiple perspectives using different methods,
latent profile analysis and network analysis have rarely been used
together in cross-sectional and longitudinal studies. A large sample
is needed for latent profile analysis. In addition, the supporting
evidence for the internal structure of risk perception of contracting
COVID-19 needs to be examined through a longitudinal study.
Therefore, the aims of the present study were to (i) explore latent
classes of risk perception toward COVID-19 among a sample of
Chinese university students during the COVID-19 breakout (T1);
(ii) examine gender differences in risk perception toward COVID-
19 during the COVID-19 breakout (T1); and (iii) utilize a network
comparison test to examine the change in risk perception toward
COVID-19 in a longitudinal study (T1, T2, and T3).

2 Methods
2.1 Participants

A convenience sample of university students from four
provinces of China was collected, and the self-report survey was
completed through the online Wenjuanxing Platform. The cross-
sectional study included 1,837 students (735 males, 40% and 1,102
females, 60%) at T1. Of the participants, 863 (47%) students lived
in urban areas, and 974 (53%) lived in rural areas. In the T2 study,
the 1,166 students included 431 males (38.6%) and 685 females
(61.4%), 531 (47.6%) lived in urban areas, and 585 (52.4%) lived
in rural areas. In the T3 study, 334 students (111 males, 33.2% and
223 females, 66.8%) completed the survey. There were 160 (47.9%)
and 174 (52.1%) participants in urban and rural areas, respectively.
With the time change, some students had graduated, and some
refused to attend or did not complete the late surveys (T2 and T3).

The participants ranged in age from 18 to 25 years (mean =
19.0 years; SD = 1.8 years).

2.2 Procedures

The study was conducted from January 2020 to September
2021 at three time points (T1: January 2020, T2: January
2021, T3: September 2021). In January 2020, the first survey
was conducted in five universities in four provinces of China
(i.e., Jiangxi, Heilongjiang, Shannxi and Liaoning). University
teachers invited students to take the online survey voluntarily.
To facilitate the longitudinal study, all participants were asked
to report their exclusive identity numbers. Among them, 835
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participants submitted the second survey in January 2021.
Next, 529 participants submitted the third survey in July 2021.
Some respondents returned the third survey with incomplete or
questionable answers (i.e., the respondents answered the same
options) and were excluded from further participation, leaving 334
participants for the longitudinal study.

2.3 Ethics

Ethical approval was obtained from the research team’s
university, and oral informed consent was received from
participants who were advised about the aim of the study and their
ability to withdraw at any time.

2.4 Measures

The risk perception questionnaire originated from a study
by Yan and Wen (3) and has four dimensions: individual risk
perception, public risk perception, individuals’ behaviors and
interpersonal communication. In the present study, eight items
were selected, including two dimensions: individual risk perception
and public risk perception. The dimension of individuals' risk
perception included four items: “The COVID-19 outbreak is closely
related to me,” “I have chances of contracting COVID-19; “I worry
about catching COVID-19; and “I think the COVID-19 outbreak
is serious, while the public’s risk perception included another
four items: “The COVID-19 outbreak affects the whole country,
“Average people have chances of contracting COVID-19; “Average
people worry about catching COVID-19; and “Everyone thinks
that the COVID-19 outbreak is serious” (Appendix 1). Participants
answered using a 5-point Likert scale ranging from 1 (“totally
disagree”) to 5 (“totally agree”). Higher total scores represent higher
levels of risk perception. The Cronbach’s alpha and McDonald’s @
of the risk perception questionnaire were 0.807 and 0.805, 0.66 and
0.69 for individual risk perception, and 0.79 and 0.81 for public risk
perception, respectively.

2.5 Statistical analysis

Likert scales are primarily used in many social science fields
because they capture the level of agreement or respondents’ feelings
about a specific topic. Although the variables of interest derived
from Likert scales are measured on ordinal scales, when the sample
size is large enough, researchers typically apply parametric tests
for statistical hypothesis testing due to the underlying asymptotic
results emphasizing the normal distribution.

Descriptive statistics, the reliability of the risk perception
questionnaire, and network analysis were conducted using Jeffrey’s
Amazing Statistics Program (JASP) version 0.16.1.0 (18). Latent
profile analysis was performed using Mplus version 9. In addition,
the network comparison test (NCT) was conducted utilizing R
version 4.2.2 (19).

Normal data distribution was described through skewness,
kurtosis (20, 21), and quantile-quantile plot (QQ-plot). JASP
reduced the kurtosis formula by 3 to compare the resulting
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parameter with the value zero. The gender difference in risk
perception toward COVID-19 was assessed using two-sided
independent ¢-tests.

Latent profile analysis (LPA) was performed to identify and
describe the optimal number of profiles for risk perception toward
COVID-19 among a sample of Chinese university students. Two
to five profiles were conducted for all participants. The optimal
number of profiles was based on the concept of risk perception
toward COVID-19, smallest estimated class proportions (should
be more than 5% of the total sample), and statistical model fit
indices including the Akaike information criteria (AIC), Bayesian
information criterion (BIC), sample size-adjusted BIC (A-BIC),
Lo-Mendell-Rubin-adjusted likelihood ratio test (LMRA-LRT), and
bootstrap likelihood ratio test (BLRT) (22-25). The model fit
indices, including decreased AIC, BIC, A-BIC and the LMRA-
LRT and BLRT with a significant p-value (<0.01), may indicate a
better model fit (26). Replication analysis was conducted for cross-
validation through two split samples at random (nl = 892, n2
= 945). Moreover, multinomial logistic regression was conducted
with gender and residential status as covariates and risk perception
classes as the outcome variable (i.e., high risk perception class as
the reference class), and t-tests were performed to examine the
difference between classes.

Network analysis is an effective and visual method of studying
the interaction between multiple variables or the structure of
some variables through nodes (i.e., variables) and edges (i.e.,
the connection of variables). The network model was assessed
through the graphic least absolute shrinkage and selection operator
(LASSO) method, which originated from the Extended Bayesian
Information Criterion (i.e., EBICglasso) (27, 28). The indices,
which included betweenness, closeness, strength and expected
influence, represented the centrality of nodes (29, 30). In addition,
the network accuracy was examined through edge-weight accuracy,
centrality stability and testing for significant differences in nodes
and edges (28). Non-parametric bootstrapping (i.e., 1,000 samples)
was utilized to calculate edge-weight accuracy and test for
significant differences in nodes and edges, while case-dropping
subset bootstrapping (95% confidence intervals) was utilized to
assess the stability of centrality indices (28). The correlation
stability coefficient (CS-coefficient, at least >0.25) indicated node
centrality stability (28). The strong and weak connections of nodes
were indicated by thick edges and thin edges, respectively. The blue
edge and orange edge represent positive and negative correlations
between variables, respectively. The network comparison test
(NCT) was conducted across time (T1, T2, and T3).

Latent profile analysis (LPA) was used to identify latent
subpopulations with perceived risk of contracting COVID-19 based
on a sample of Chinese university students, while network analysis
examined the interaction of dimensions of risk perception.

3 Results

3.1 Descriptive statistics of risk perception
in the cross-sectional study (T1)

For skewness (<2) and kurtosis (<7), based on previous studies
(20, 21), most items were considered normally distributed, except

item 5 (skewness = —2.218, kurtosis = 7.973). The QQ plot also
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showed that the data were approximately normal (Appendix 2).
The corrected item-total correlation of eight items ranged from
0.43 to 0.66. Alpha if item deleted (eight items: 0.77-0.80) and
factor loading (eight items: 0.39-0.68) indicated that the risk
perception questionnaire had fitted psychometric characteristics
(Appendices 1, 2). In addition, there was no significant gender
difference in risk perception among the 1,837 participants (all
Cohen’s d < 0.2, Appendix 3).

3.2 Latent profile analysis of risk
perception toward COVID-19 in the
cross-sectional study (T1)

The fit indices and class membership size of LPA are shown
in Table 1. The two-class model including the low risk perception
of the COVID-19 class (n = 1,005, 54.7%) and the high risk
perception of the COVID-19 class (n = 832, 45.3%) was selected as
the optimal model based on the fit indices and interpretability of the
model (Figure 1). The three-class, four-class and five-class models
had decreasing values of AIC, BIC, A-BIC, and good entropy;
however, only the two-class model had a significant value of LMR-
LTR (<0.001). In addition, the results of the replication analysis
also indicated that the two-class model had a more suitable class
membership size than the three-class model (<5% of the total
sample). The high posterior probabilities of memberships of the
two latent classes were 0.929 and 0.944, respectively. Multinomial
logistic regression was performed with gender and residential status
as covariates. There were no class differences between males and
females (x % = 0.26, p = 0.61, Phi = —0.012) or between those living
in urban and rural areas (x2 = 0.351, p = 0.553, Phi = —0.014;
Appendices 4, 5). The t-tests of two factors, eight items and total
score of risk perception between the two classes were examined, and
significant differences were found between the two classes (all p <
0.001 and Cohen’s d > 0.8; Appendix 6).

3.3 Network analysis of risk perception
toward COVID-19 in the cross-sectional
study (T1)

The EBICglasso networks of eight-item risk perception toward
COVID-19, including all participants (n = 1,837), males (n =
735), and females (n = 1,102), are shown in Figures 2A-C. For
the network of all participants, rp6 (“Average people have chances
of contracting COVID-19”) and rp7 (“Average people worry about
catching COVID-19”) had the strongest edge intensity (r = 0.491;
Appendix 7). Node rp5 (“The COVID-19 outbreak affects the whole
country”) had the highest strength centrality (0.999, Appendix 8).
The edge-weight accuracy and centrality stability are shown in
Appendix 9. The narrow gray area indicates that the bootstrapped
CIs may be appropriate to interpret the edge-weight accuracy. The
stability of node strength (CS > 0.5) represented better centrality
stability. The tests for significant differences indicated that the
edges rp6 (“Average people have chances of contracting COVID-
19”)—rp7 (“Average people worry about catching COVID-19”) and
rp2 (“I have chances of contracting COVID-19”)—rp3 (“I worry
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about catching COVID-19”) were significantly different from each
other. All node strengths were also significantly different from each
other. In the different gender networks, rp4 (“I think the COVID-
19 outbreak is serious”) and rp5 (“The COVID-19 outbreak affects
the whole country”) (r = 0.436), and rp6-rp7 (r = 0.516) were the
strongest edges among males and females, respectively. The node
rp5 was the strongest node for males (strength = 1.338) and females
(strength = 0.895; Appendices 10-12).

3.4 Risk perception of COVID-19 in the
longitudinal study (T1-T3)

The risk perception of COVID-19 significantly differed among
the three time points (7% > 0.01; Appendix 13). The risk perception
of COVID-19 decreased continuously at the three time points for
all participants (Figure 3). In addition, the items rpl (“The COVID-
19 outbreak is closely related to me”) and rp2 (“I have chances of
contracting COVID-19”) had gender differences at the three time
points (all p < 0.05 and Cohen’s d > 0.2; Appendix 14). However, a
significant correlation was not found between the total score of risk
perception at the three time points (T1, T2, and T3) and gender
[log(BFj9) < 3; Appendix 15].

3.5 Network comparison of risk perception
of COVID-19 in the longitudinal study
(T1-T3)

The EBICglasso networks of risk perception at the three time
points are shown in Figure 4 (T1, T2, and T3). Nodes rp6 (“Average
people have chances of contracting COVID-19”) and rp7 (“Average
people worry about catching COVID-19”) had the strongest edge
intensity at TI (r = 0.464) and T3 (r = 0.471), while nodes rp2
(“I have chances of contracting COVID-19”) and rp3 (“I worry
about catching COVID-19”) had the strongest edge intensity at T1I
(r = 0.423; Appendices 16-18). Node rp7 had the highest strength
centrality at TI (1.266) and T2 (1.648), while node rp2 (1.432) had
the highest strength centrality at T3 (Appendix 19).

The network structures had no significant differences between
Tland T2 (M =0.175, p = 0.252), between T1 and T3 (M =0.213, p
=0.064), or between T2 and T3 (M = 0.159, p = 0.397). In addition,
the global strengths also had no significant differences between T1
and T2 (3.27 vs. 3.06, p = 0.261), between T1 and T3 (3.27 vs. 2.74,
p = 0.075), or between T2 and T3 (3.06 vs. 2.74, p = 0.402).

4 Discussion

The questionnaire about risk perception toward COVID-19
had good psychometric characteristics, which was similar to the
results of Yan and Wen (3). Although some scholars have reported
that gender influenced risk perception toward COVID-19 among
the Pakistani population, gender differences were only shown in
the “trust government” dimension, not in other dimensions (i.e.,
fear, attitude, awareness, all p > 0.05) (31). Another study indicated
that females had higher risk perception toward COVID-19 than
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TABLE 1 Fit indices for LPA of eight items on risk perception toward COVID-19 among 1,837 participants.

Total sample

Class 2

25

37,070.02

37,207.92

37,128.49

0.78

LMR-LTR (p)

<0.001

BLRT (p)

<0.001

Class
membership

1,005
(54.7%)/832(45.3%)

Class 3

34

35,787.53

35,975.07

35,867.05

0.88

0.26

<0.001

120 (6.5%)/1,043
(56.8%)/674 (36.7)

Class 4

43

32,011.16

32,248.34

32,111.73

1.00

0.14

<0.001

50 (2.7%)/799
(43.5%)/272
(14.8%)/716 (39%)

Class 5

52

31,724.12

32,010.94

31,845.74

0.98

0.10

<0.001

50 (2.7%)/106
(5.8%)/799
(43.5%)/166

(9%)/716 (39%)

Sample 1

Class 2

25

17,609.86

17,729.70

17,650.30

0.80

<0.001

<0.001

487 (54.6%)/405
(45.4%)

Sample 2

Class 2

25

19,455.84

19,577.12

19,497.72

<0.01

<0.001

536 (56.7%)/409
(43.3%)

Sample 1

Class 3

34

16,969.30

17,132.28

17,024.30

<0.001

63 (7.1%)/335
(37.5%)/494
(55.4%)

Sample 2

Class 3

34

18,786.07

18,951.01

18,843.03

0.88

0.34

<0.001

14 (1.5%)/558
(59%)/373 (39.5%)

AIC, Akaike Information Criterion; BIC, Bayesian Information Criterion; A-BIC, Sample Size-Adjusted BIC; LMR-LRT, LoMendell Rubin Likelihood Ratio Test; BLRT, Bootstrap Likelihood Ratio Test. The LMR-LTR with a significant value (<0.01) and smallest

estimated class proportions should be more than 5% of the total sample.
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Latent class profile of risk perception toward COVID-19.
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FIGURE 2

EBICglasso model based on network analysis according to risk perception among all participants (A), males (B), and females (C). rp—rp4 = individual's

risk perception, rp5—-rp8 = the public’s risk perception.

males, but the effect of COVID-19 was the same in different
individuals’ lives (32). In addition, a survey from the United States
also reported that females had higher danger perception and fear
of COVID-19 (33). In the present study, a gender difference in
risk perception toward COVID-19 was not found, which was
consistent with Li et al’s study (13). The possible reason is that
the Chinese government took many strong measures to increase
the public’s trust and confidence through media broadcasts about
health education and interventions, travel restrictions and social
distancing at the beginning of the COVID-19 pandemic and
effectively provided COVID-19 vaccinations. Moreover, China is a
typical collectivist country in which the public commonly trusts,
supports and advocates for the government. Therefore, cultural

Frontiersin Public Health

differences, strong policies, and the positive effects of social media
may influence the risk perception of COVID-19 among the Chinese
population, including university students.

A survey reported four classes, including low-, mild-,
moderate-, and high-risk perceptions of COVID-19, among
Chinese nurse clinicians (34). Another study identified three
classes, risk neutral, risk deniers, and risk exaggerators, among
the Chinese population during the COVID-19 pandemic (35).
Replication analysis as a method of verifying LPA was not
conducted in these studies. In addition, Kleitman et al. (36)
classified two groups, including the compliant group and non-
compliant group, for protective behaviors during the COVID-19
outbreak. In the compliant group, people perceived a high risk of
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EBICglasso model based on network analysis according to risk perception at three different times. rp1-rp4 = individual risk perception, rp5-rp8 =
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contracting COVID-19, and in the non-compliant group, members
perceived a low risk. In the present study, the low entropy value
of the two-class model may be related to the large sample size,
which was not considered the important fit index of LPA due to
the poor statistical capacity (37). In addition, the two-class (i.e.,
high and low) model of risk perception toward COVID-19 may
be explained and distinguished more easily by average people,
which is also suitable for individuals of different genders and living
statuses. Due to the lack of a validity assessment tool, the receiver
operating characteristic curve (ROC) and the threshold value were
not available in the present study.

The cross-sectional results of network analysis indicated that
the items rp6 (“Average people have chances of contracting COVID-
19”) and rp7 (“Average people worry about catching COVID-
19”) were the very important components of risk perception of
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COVID-19, which represented the public’s perception of COVID-
19 risk in the questionnaire and indicated the importance of public
interest in collectivistic countries. As the pillar of society and
national development, Chinese university students thought “the
COVID-19 outbreak affects the whole country” during the COVID-
19 pandemic and believed that only interdependent communities
and stable countries could fight the disease. Therefore, all types
of rules (e.g., washing hands, wearing masks in public places,
and home quarantine) were strictly observed by most people,
including university students in China. Some studies also found
that collectivistic regions were more likely to wear masks as cultures
and countries required (38). In addition, high coping efficacy
is more easily stimulated due to sufficient health information
and psychological support through the collectivism system in
China (39).
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In the present study, the risk perception of COVID-19
significantly decreased at the three time points. The most likely
reason is that the infection and mortality of COVID-19 declined
rapidly from February 14, 2020 (5,090 local confirmed cases and
121 deaths), to October 31, 2021 (33 cases imported from abroad, 59
local confirmed cases, and no deaths), based on statistical data from
the China National Health Commission (40, 41). By October 31,
2021, 2,274,072 doses of the COVID-19 vaccine had been given in
mainland China (42), which may have decreased the risk perception
of COVID-19 and increased health awareness and confidence. In
mainland China, almost all university students except individuals
with physical reasons received the COVID-19 vaccine based on the
requirements of universities and the government.

A survey in the United States reported that COVID-19
infection and mortality may have increased the willingness to
wear a mask among youth, while different political ideologies,
regardless of similar risk perceptions toward COVID-19, may
have influenced protective behaviors (e.g., social distancing and
wearing masks) (43). In addition, the items rpl (“The COVID-
19 outbreak is closely related to me”) and rp2 (“I have chances
of contracting COVID-19”) had gender differences at the three
time points, but no significant correlation was found between risk
perceptions and gender. A survey reported that females were more
likely to take precautionary measures and reduce COVID-19 risk
perception during the COVID-19 pandemic (31). However, many
factors, including the role of social media, perceived understanding,
coping strategies, social communication needs in real life, and
trust attitudes toward the country and government, may have
interacted and influenced the risk perception of COVID-19, which
may explain the gender difference in risk perception (44-46).

The network structures and global strengths had no significant
differences among the three time points through pairwise
comparison, which may explain the stability of the risk perception
structure. High risk perception of COVID-19 is more likely to
trigger negative emotions (e.g., worry, anxiety, fear, and even
depression) and lead to a higher level of vaccination intention for
preventing and fighting against COVID-19 (47). In China, with
widespread mass vaccination, declining infection and mortality,
and positive precautionary measures, the risk perception of
COVID-19 has continually decreased, especially for females.

From a psychological perspective, the declining risk perception
of COVID-19 may be explained by psychological immunization
theory, that is, repeated exposure is able to reinforce resistance to
stressful events (48). Individuals at risk may more easily change
their cognition and attitudes toward COVID-19 and not change
their location based on cognitive dissonance theory (39, 49). In
addition, protection motivation theory stresses the importance
of coping efficacy, that is, beliefs and behaviors about effective
responses to avoid the COVID-19 threat (39, 50). Based on
media system dependency theory (51), an individual’s attitudes
and behaviors may be changed or reinforced through the media’s
information dissemination. Moreover, risk perception is socially
constructed based on cultural cognition theory (52). People living
in collectivistic societies are more likely to perceive COVID-19 risk
and adhere to social standards than people living in individualistic
cultures (12). In the present study, gender theory cannot be used
to explain the risk perception of COVID-19, which indicated
that cultural and policy factors may significantly influence risk
perception among individuals more than gender.
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Some limitations should be considered when viewing these
results. First, this convenience sampling of university students may
not represent all Chinese university students. Second, a single risk
perception questionnaire was conducted, which led to the receiver
operating characteristic curve (ROC) and the threshold value of
the risk perception questionnaire being unavailable due to a lack of
validity assessment tools. Third, individuals self-reported their risk
perception toward COVID-19, which may be inadequate and lack
objectivity. Moreover, the effect factors of risk perception toward
COVID-19 and prediction of health protective behaviors may be
examined together through the network analysis method.

5 Conclusion

Risk perception of COVID-19 declined continually during the
COVID-19 pandemic in China, which indicated the importance
of cultural influence and effective government management. In
addition, university students displayed strong trust and confidence
in the government’s ability to fight COVID-19. The results may
provide a reference for coping with other great risks in the future;
that is, the government should take strong measures to prevent
and intervene in various risks and reinforce the public’s trust and
confidence through positive media broadcasts.
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