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Editorial on the Research Topic
 Education in Public Health: 2022




Public health, by virtue of its multidisciplinary nature, presents unique challenges in the education of students, researchers, and health professionals. The requisite skills must be drawn from a diverse array of fields, taking into account the complexity of factors that influence health and the effectiveness of interventions on populations (1). This comprehensive approach necessitates an educational framework that not only imparts knowledge across various disciplines but also fosters an understanding of their interplay in addressing public health issues. Such an education system is pivotal in equipping future public health leaders with the ability to devise and implement effective strategies that are responsive to the multifaceted determinants of health.

Another crucial aspect to consider in the education of those working in the field of public health is the mitigation of health disparities and the role of diversity and inclusion, particularly for minorities or discriminated populations. To address these issues effectively in both research and practice, a range of diverse competencies and soft skills is essential. This involves not only a deep understanding of the social determinants of health but also the ability to engage with communities in a manner that respects and values their unique perspectives and experiences. Cultivating such competencies enables public health professionals to develop and implement interventions that are culturally sensitive and equitable, thereby contributing to the broader goal of reducing health inequities and enhancing the wellbeing of all segments of the population.

In recent times, the COVID-19 pandemic has highlighted gaps in education and brought to the fore new challenges that have emerged. This unprecedented health crisis has underscored the necessity for public health curricula to be agile, adaptable, and responsive to emerging global health threats. The pandemic has not only exposed vulnerabilities in public health systems but has also called for a reassessment of how we prepare health professionals to navigate complex and rapidly evolving situations (2–5). The integration of pandemic preparedness, digital health technologies, and crisis management into public health education has become imperative. Such an approach ensures that future public health professionals are better equipped with the knowledge and skills needed to effectively respond to and manage health emergencies, thereby safeguarding the health and wellbeing of populations worldwide.

The Research Topic “Education in public health: 2022” has received a high number of papers, indicating significant interest in this theme. It is noteworthy that many submissions were not included in the Research Topic because they addressed health education more broadly, rather than focusing exclusively on individuals within the field of Public Health, and were therefore considered out of scope. However, this still underscores the complexity and relevance of education within the broader context of public health. The distinction between general health education and specialized education for public health professionals is crucial, yet the overwhelming response to this call for papers highlights the interconnectedness of these domains. It reflects a growing recognition of the need for comprehensive educational strategies that cater not only to public health professionals but also to the wider community, to foster a more informed and health-literate society capable of contributing to public health goals.

The Research Topic includes 17 articles, comprising nine Original Research Papers, three papers on Curriculum, Instruction, and Pedagogy, three Perspective papers, one Systematic Reviews, and one Community Case Study. The majority of the papers (13) are focused on student education, covering both the enhancement and evaluation of academic curricula and the extracurricular activities offered to students. In contrast, four papers are dedicated to the ongoing education of professionals already engaged in the workforce. This distribution underscores a predominant emphasis on shaping the foundational educational experiences of future public health professionals, while also acknowledging the importance of continuous learning and development for those actively contributing to the field. The diversity of article types reflects a comprehensive approach to exploring educational strategies, from theoretical frameworks and pedagogical innovations to empirical research and real-world applications, thereby providing a multifaceted perspective on education in public health.

An important theme is the development of what could be termed cross-disciplinary competencies or soft skills. Koh et al. discuss the integration of spirituality into public health leadership education at the Harvard Chan School. This article highlights the importance of spirituality in fostering resilience, meaning, and purpose among public health leaders, particularly in response to challenges encountered during the COVID-19 pandemic. It advocates for incorporating spiritual themes into public health leadership curricula to deepen understanding of personal motivations and enhance the ability to navigate complex public health issues. Landfried et al. examines the Master of Public Health (MPH) Capstone program at the University of North Carolina, which emphasizes community-led group projects. Utilizing a critical service-learning framework, the study assesses the program's effectiveness in benefiting students and community partners, highlighting the value of integrating service-learning into public health education. Horigian et al. research on the Learning Collaboratory at the University of Miami focuses on boosting public health students' skills through practical, community-oriented projects. The evaluation reveals enhancements in critical thinking, communication, problem-solving, collaboration, and leadership, pinpointing the strengths of a structured, collaborative approach while suggesting improvements. Dopelt et al. investigates the impact of simulation training on public health leadership skills development, employing a mixed-methods approach to evaluate how simulation scenarios enhance leadership, communication, and decision-making capabilities. The results affirm the effectiveness of simulation as a key educational tool in public health. Kedia et al. analysis of the U.S. job market for entry-level public health roles, based on a website job postings, and identifies the most sought-after skills and competencies, offering valuable insights for aligning public health education with employer expectations and workforce needs. The study of Hayes et al. presents a pedagogical framework and learning environment for the course, emphasizing public health finance and management. The population targeted includes doctoral-level students in public health. The main findings highlight the need for specialized training in public health finance and management for future leaders, addressing the gap in current academic offerings.

The theme of minority inclusion and racial issues is extensively explored in several papers. Sullivan et al. perspectivearticle discusses the “Framing the Future 2030” (FTF 2030) initiative by the Association for Schools and Programs of Public Health, which seeks to create a resilient educational system in public health. It emphasizes the initiative's focus on inclusive excellence through an anti-racism perspective, transformative teaching and learning methods, and broadening the field's scope. Valentim et al. evaluates a large-scale educational program's impact on prison health in Brazil, particularly its effects on the professional practices of healthcare workers in prisons. The study, through questionnaires, reveals notable improvements in professional practices and health services within prison settings, underscoring the efficacy of extensive, technology-enabled education in these contexts. Tagorda Kama leads two papers; the first examines the application of Critical Race Theory (CRT) in framing discussions around race and racism, validating experiential knowledge, and employing a social justice framework to tackle health inequities. This approach is designed to ready students for leadership roles in public health, emphasizing CRT's crucial role in addressing systemic racism and health disparities within public health education. The second paper outlines a program that engages high school students in public health education, especially those from diverse backgrounds, through various activities, coursework, and community projects. This study evaluates the program's success in sparking interest and developing public health skills among participants. Dutta and Keith investigate storytelling as a teaching method in a global health course at a Native American-Serving Non-tribal Institution, focusing on the transition from traditional to storytelling methods during the COVID-19 pandemic.

The COVID-19 pandemic has brought the issue of emergency preparedness to the forefront as a critical concern for both students and professionals in the field. Alsoukhni et al. evaluates the Public Health Empowerment Program (PHEP), focusing on its effectiveness in enhancing the skills of the public health workforce in the Eastern Mediterranean Region. The evaluation, based on Kirkpatrick's model and involving surveys of PHEP graduates and technical advisers, highlights the program's success in bolstering graduates' involvement in field epidemiology activities, especially during the COVID-19 pandemic. Fang's et al. systematic review assesses the current knowledge and skills of Chinese medical college students in managing public health emergencies and their training requirements. The findings reveal a general lack of capability among these students to handle public health crises, despite acknowledging the importance of such skills and expressing eagerness to learn. Kaim et al. investigates the effectiveness of the TEAMS 3.0 training package designed for Emergency Medical Teams (EMTs). Utilizing a pre-post study design to evaluate self-efficacy, teamwork, and training quality among participants from diverse countries, the study reports significant improvements in self-efficacy and teamwork following the training. This research underscores the importance of specialized training programs in public health education, particularly in improving the preparedness and performance of EMTs in disaster responses. Niu et al. investigates the risk perception of COVID-19 among Chinese university students using latent profile analysis and network analysis. The study reveals two main risk perception classes among students and examines the change in their risk perception over time. The findings suggest a decline in COVID-19 risk perception, emphasizing the role of cultural influence and effective government management.

One article is about evaluation of curricula's quality: Artyukhov et al. proposes a model for the external evaluation of medical education programs' quality, integrating various indicators such as international rankings, stakeholder input, and independent agency assessments. The study focuses on assessing the quality of medical education in relation to achieving sustainable development goals. It emphasizes the importance of both internal and external quality assurance in medical education and proposes a financial model for assessing educational program quality.

Wang et al. article aims to pinpoint the challenges encountered by public health professionals in their professional development. The study employs a methodological blend of association tests and logistic regression analyses, utilizing both traditional and data screening techniques to verify the validity of the data. This rigorous approach ensures a comprehensive understanding of the obstacles that public health professional face, contributing valuable insights to the field of public health education and workforce development.


Author contributions

SO: Supervision, Writing—original draft, Writing—review & editing. EK: Writing—review & editing. AH: Writing—review & editing. JH: Writing—review & editing.



Funding

The author(s) declare that no financial support was received for the research, authorship, and/or publication of this article.



Conflict of interest

The authors declare that the research was conducted in the absence of any commercial or financial relationships that could be construed as a potential conflict of interest.

The author(s) declared that they were an editorial board member of Frontiers, at the time of submission. This had no impact on the peer review process and the final decision.



Publisher's note

All claims expressed in this article are solely those of the authors and do not necessarily represent those of their affiliated organizations, or those of the publisher, the editors and the reviewers. Any product that may be evaluated in this article, or claim that may be made by its manufacturer, is not guaranteed or endorsed by the publisher.



References

 1. Andrawes L, Johnson T, Coleman M. Complexity in health: Can design help support interdisciplinary Solutions? Glob Health Sci Pract. (2021) 9:S217–25. doi: 10.9745/GHSP-D-21-00222

 2. Shelley K, Osborne NJ, Reid S, Willemsen A, Lawler S. Student reflections on an interdisciplinary pandemics course utilising systems thinking. Health Promot J Austr. (2022) 33:87–97. doi: 10.1002/hpja.646

 3. Frenk J, Chen LC, Chandran L, Groff EOH, King R, Meleis A, et al. Challenges and opportunities for educating health professionals after the COVID-19 pandemic. The Lancet. (2022) 400:1539–56. doi: 10.1016/S0140-6736(22)02092-X

 4. Bashkin O, Otok R, Leighton L, Czabanowska K, Barach P, Davidovitch N, et al. Emerging lessons from the COVID-19 pandemic about the decisive competencies needed for the public health workforce: a qualitative study. Front Public Health. (2022) 10:990353. doi: 10.3389/fpubh.2022.990353

 5. Tao J, Song Z, Yang L, Huang C, Feng A, Man X. Emergency management for preventing and controlling nosocomial infection of the 2019 novel coronavirus: implications for the dermatology department. Br J Dermatol giugno. (2020) 182:1477–8. doi: 10.1111/bjd.19011

Copyright
 © 2024 Orlando, Kabir, Harver and Hu. This is an open-access article distributed under the terms of the Creative Commons Attribution License (CC BY). The use, distribution or reproduction in other forums is permitted, provided the original author(s) and the copyright owner(s) are credited and that the original publication in this journal is cited, in accordance with accepted academic practice. No use, distribution or reproduction is permitted which does not comply with these terms.









 


	
	
TYPE Original Research
PUBLISHED 12 April 2023
DOI 10.3389/fpubh.2023.1150030






Enhancing disaster response of emergency medical teams through “TEAMS 3.0” training package—Does the multidisciplinary intervention make a difference?

Arielle Kaim1,2*, Moran Bodas1,2, Nieves Amat Camacho3,4, Kobi Peleg1 and Luca Ragazzoni4


1Israel National Center for Trauma and Emergency Medicine Research, Sheba Medical Center, The Gertner Institute for Epidemiology and Health Policy Research, Ramat-Gan, Israel

2Department of Emergency and Disaster Management, Faculty of Medicine, School of Public Health, Sackler Tel Aviv University, Tel Aviv, Israel

3Department of Global Public Health, Center for Research on Health Care in Disasters, Karolinska Institute, Stockholm, Sweden

4CRIMEDIM-Center for Research and Training in Disaster Medicine, Humanitarian Aid and Global Health, Università del Piemonte Orientale, Novara, Italy

[image: image2]

OPEN ACCESS

EDITED BY
 Stefano Orlando, University of Rome Tor Vergata, Italy

REVIEWED BY
 Anthony R. Carlini, Bloomberg School of Public Health, Johns Hopkins University, United States
 Bálint Bánfai, University of Pécs, Hungary

*CORRESPONDENCE
 Arielle Kaim, kaimarielle@gmail.com; Ariellek@gertner.health.gov.il 

SPECIALTY SECTION
 This article was submitted to Disaster and Emergency Medicine, a section of the journal Frontiers in Public Health

RECEIVED 23 January 2023
 ACCEPTED 07 March 2023
 PUBLISHED 12 April 2023

CITATION
 Kaim A, Bodas M, Camacho NA, Peleg K and Ragazzoni L and (2023) Enhancing disaster response of emergency medical teams through “TEAMS 3.0” training package—Does the multidisciplinary intervention make a difference? Front. Public Health 11:1150030. doi: 10.3389/fpubh.2023.1150030

COPYRIGHT
 © 2023 Kaim, Bodas, Camacho, Peleg and Ragazzoni. This is an open-access article distributed under the terms of the Creative Commons Attribution License (CC BY). The use, distribution or reproduction in other forums is permitted, provided the original author(s) and the copyright owner(s) are credited and that the original publication in this journal is cited, in accordance with accepted academic practice. No use, distribution or reproduction is permitted which does not comply with these terms.
 

Background: In the aftermath of disasters, Emergency Medical Teams (EMTs) are dispatched to help local rescue efforts. Although EMTs are recognized to be a critical component of the global health workforce, concerns have emerged over their functioning and effectiveness. For example, lack of cooperation and coordination between different EMTs has been a longstanding issue, resulting in fragmented disaster management.

Methods: To enhance the provision of EMT’s field teamwork, the Training for Emergency Medical Teams and European Medical Corps (TEAMS) project was established, and later further updated with novel scenarios and exercises (i.e., adapting EMT operations to a sudden disaster; becoming a modular team; reflecting on ethical dilemmas) in the complementary “TEAMS 3.0” project where a more comprehensive training package was developed. The aim of this study was to assess the effectiveness and quality of the TEAMS 3.0 training package in four training programs in Portugal, Germany, Norway, and Turkey. Participants completed a set of questionnaires designed to assess self-efficacy, teamwork, and quality of training.

Results: The results from all the trainings suggest an improvement for both teams’ self-efficacy and teamwork. The mean score among all the participants (N = 100) for both the self-efficacy scale and teamwork scale was 3.217 (±0.223) prior to training and 3.484 (±0.217) following the training, and 2.512 (±1.313) prior to training and 3.281 (±0.864), respectfully, with statistically significant differences according to Wilcoxon paired samples test (p < 0.05). The quality of training is regarded as high and deemed as an appropriate tool package for addressing the objectives of the project and the perceived needs of EMT disaster deployment.

Conclusion: Thus far, the TEAMS 3.0 project has demonstrated to be effective in promoting EMT teamwork capacities.

KEYWORDS
 emergency medical teams, intervention, education, training program, self-efficacy, teamwork, quality of training


1. Introduction

Despite commitments and investment to better prepare for and mitigate disasters, build resilience, and address climate change, risk creation continues to outstrip risk reduction. Disasters and the underlying vulnerabilities that drive risk are increasing, with future such challenges faced only expected to magnify (1). In the event of a disaster, individuals and infrastructures are often put at unforeseen risk (2). In such contexts, the international community offers various forms of assistance, including the deployment of emergency medical teams (EMTs)—defined by the World Health Organization (WHO) as “groups of health professionals and supporting staff outside their country of origin, aiming to provide health care specifically to disaster affected populations (3).

The EMT initiative evolved in 2010, under the umbrella of the WHO with the overall objective to save lives and preserve health by enhancing surge capacity to host countries through the provision of basic and/or advanced care. EMTs include both governmental (civilian and military) as well as non-governmental teams, which as of 2022, 37 global teams have undergone complete classification (4). Synchronous to WHO efforts, in 2016 the European Union (EU) launched the European Medical Corps (EMCs) to help mobilize medical and public health teams and equipment for emergencies inside and outside the EU (5).

Despite playing a critical role in the global health workforce, previous EMT and EMC deployments have demonstrated shortcomings and concerns over their overall efficacy and functioning. Concerns have included poor preparedness and equipping to the disaster setting, failure to coordinate with response authorities and additional relief agencies, and lack of previous experience in disaster response (6). The devastating Haiti earthquake of 2010 highlighted to the global response community the adverse implications of relief that is inappropriate, uncoordinated, unsustainable, and unprepared, albeit nobly intentioned (7). Lessons have indicated that the provision of poor aid have repercussions for both the relief efforts of the affected population and may be traced among humanitarian aid workers themselves. While often overlooked, a longstanding consequence of unprepared deployment and lack of experience in the field of disaster response are the documented post-disaster rates of anxiety, depression, and trauma symptoms among humanitarian aid workers, which further diminishes the aptitude of responders to aid the community they initially intend to serve (8). To improve the quality, preparedness, and professionalism of deployed teams, it has been established that standardized guidelines and a coherent methodology to training is key.

In recognition of these elements, global health agencies have published various guidelines to improve the quality of the medical response by EMTs—most importantly the WHO’s ‘Classification and minimum standards for foreign medical teams in sudden onset disasters’ (9). In addition, multiple organizations and academic bodies have developed educational programs for disaster and emergency response; with a significant variation in robustness, curriculum and quality (10–14). The Training for Emergency Medical Teams and European Medical Corps (TEAMS) project is one such training program focused on operational team training for EMCs/EMTs established with the goal of enhancing the efficient provision of field team work. The projects’ objective was to develop, pilot and assess a standardized, validated and cost-effective training package which was adaptable to different types of EMCs/EMTs, and was sustainable within low income countries and resource poor settings (15). The project successfully demonstrated preliminary data from two pilot training programs in Germany and Turkey in 2018, which demonstrated the effective development of a high- quality training package comprising of a set of 8 innovative blended-learning teaching materials and simulation-based exercises (see Table 1).



TABLE 1 Outline of TEAMS original training package consisting of 8 exercises.
[image: Table1]

The TEAMS 2.O project was the simultaneous and overlapping project to that aimed to create a Training of Trainers’ (ToT) program to train novice and inexperienced team leaders or training managers of EMCs/EMTs organizations on how to effectively use the TEAMS training package.

The TEAMS 3.0 project is the continuation and complementary project to the TEAMS 1.0 project, which aims to expand and revise the training package given the unceasing evolution of both the EMC and EMT initiatives. The previous TEAMS package solely addressed natural disasters (earthquake), where scenarios and exercises were lacking to train capacities to respond to outbreaks, man-made disasters and other possible cross-border risks. Additionally, only two EMT organizations had previously officially delivered the entire TEAMS training package.

Therefore, the study aimed to evaluate the follow-up TEAMS 3.0 training package involving developed new scenarios and exercises as well as new partners based on two aspects: (a) assessment of the effectiveness of the training package to increase self-efficacy and team-work of EMT participants, and (b) assessment of the quality of the training program organized.



2. Methods


2.1. Study design

This study examined the change in 3 major constructs, i.e., team work, perceived self-efficacy, and perceived quality of training, among participants of the TEAMS Training (see following). The comparison was conducted for each participant responding to questionnaires administered before and immediately after the training.

The TEAMS 3.0 Training Package and Platform was designed to support the development and improvement of EMTs’ teamwork. Through a series of three additional exercises added to the original training package (of eight exercises) which widens the scope of the package to create a more comprehensive package for personnel to train scenarios likely to be met on the field, while focusing on the importance of teamwork in achieving their goals.

The TEAMS Training Package is comprised now of a set of eleven innovative blended-learning teaching materials and simulation-based exercises. Each exercise is a complete stand-alone module consisting of a concept note, learning objectives sheet, debriefing tool, and a variety of supplementary documents aimed at facilitating the exercise, such as injects, annexes, reading materials and gaming accessories.

The three additional exercises developed for the purpose of the TEAMS 3.0 training package include the adaptation of EMT operation to a sudden disaster (sudden outbreak or chemical incident); becoming of a modular team; and reflecting on ethical dilemmas (see Table 2).



TABLE 2 Outline of three new exercises added to the original training package (See above).
[image: Table2]



2.2. Training of trainers course

In anticipation of the TEAMS 3.0 trainings, a Training of Trainers (ToT) Course was held in a virtual format resulting from the COVID-19 pandemic on 22–24 of November 2021. The ToT course hosted twelve trainees, training to become TEAMS trainers in the Portuguese, Norwegian, German, and Turkish trainings, which were held later throughout 2022.

The in-training trainers analyzed the eleven exercises individually to explore means to implement their purpose and intended contribution to the training EMT. They also discussed in depth gaps, challenges, and expected hardships in implementing the exercises and means to overcome them. In addition, they participated in several lectures designed to provide tools and insights to the work of a trainer, as well as to tap into experts’ experience from the field.



2.3. Trainings

The trainers who underwent the ToT course eventually trained their own respective EMT trainees. These trainings were recently frontally held in all four countries (Portugal, Germany, Norway and Turkey) in the context of the TEAMS 3.0 Project. Two of the trainings (Portugal and Turkey) conducted a full training of all eleven exercises, while Germany conducted, the full training however in a modular format (where only the three new exercises were evaluated) (see Table 2), and Norway trained only the three new exercises. The training in Germany took place between 6-8th of May, 2022 and was conducted by Johanniter International Assistance, a WHO-certified Type 1 Fixed EMT. The training conducted in Portugal by Instituto Nacional De Emergência Médica- INEM, a WHO-certified Type 1 Fixed EMT took place in Lisbon, from the 26th–29th of May, 2022. The training in Turkey took place in Istanbul (Turkey) between 3rd and 6th of August 2022 and was conducted by Istanbul Medeniyet University, which overlooks the activities of a Type 2 EMT. The training in Norway was conducted from the 5th to 7th of September, 2022 in Starum, Norway by the Norwegian Directorate of Health.



2.4. Population and sample

Overall, 32 Portuguese, 18 German, 11 Norwegian, and 39 Turkish participants underwent the TEAMS 3.0 training and were included in the final analysis. In each training, there were three local trainers and the remainder of the participants were trainees (physicians, nurses, paramedics, emergency medical technicians, psychologists, logisticians, and coordinators.).There was a 100% response rate among all trainees. Among trainers, 10 out of 12 has completed the entire duration of the delivered training package, and thus two were unable to complete the post-training evaluation (and thus not included in the final dataset). All participants in the training and subsequent evaluations were EMT employees/volunteers who are expected to be deployed to disaster-affected areas upon need. All participants were invited to be included in the evaluation’s sample. Informed consent was obtained from the participants.



2.5. Variables

The TEAMS 3.0 project utilized an evaluation scheme that focused on three components: (a) Perceived teamwork, (b) Perceived self-efficacy, and (c) Training quality. The evaluation scheme was agreed upon by mutual consent and agreement of all the consortium partners. Nevertheless, given that the ToT component included within the TEAMS 3.0 Project is aimed at developing competencies and skills on an individual level the tools were adapted accordingly.

The evaluation of the TEAMS 3.0 training focused on three main constructs: General Self-efficacy – this index measures individual perceptions of one’s capabilities to galvanize motivation, cognitive resources, and courses of action needed to meet given situational demands; Teamwork – this index measures individual perceptions of leadership, team dynamics, situation awareness, and effective task management; Quality of Training – this index measures individual perceptions of the overall efficacy, appropriateness, and contribution to the team.



2.6. Tools

Assessment of the selected variables was conducted using validated and/or original measurement tools created or adapted for the purpose of this evaluation (see complete tools in Annex 1): (a) Self-efficacy of the team was assessed using an adapted version of a scale developed by Schwarzer and Jerusalem (1995) (16); (b) Teamwork was assessed using the validated tool “Team Emergency Assessment Measure”; (c) Quality of training was assessed using a questionnaire specifically designed for the purpose of this evaluation.

All assessment tools were based on Likert-scale measurement. Self-efficacy was assessed using a Likert-scale ranging from 1 (“Not at all true”) to 4 (“Exactly true”). Teamwork was assessed with a Likert-scale ranging from 0 (Never/hardly ever) to 4 (Always/Nearly always), and Quality of Training was assessed using a Likert-scale ranging from 1 (Strongly disagree) to 5 (Strongly Agree). See Table 1 for summary of tools and evaluation methodology. See all tools in Annex 1.

In the trainings, the original English versions of the questionnaires were used (with the exception of Turkey). In Turkey, all questionnaires were translated into Turkish and were administered in Turkish. Prior to that, validation of translation accuracy was conducted by translating the Turkish version back to English by an independent translator and compared the result to the original.



2.7. Procedure

Participants were informed during the first day of the training week about the evaluation process and its purpose. Informed consent was requested from participants willing to partake in the evaluation process. The data was collected anonymously, following approval of the Ethics Committee of Sheba Medical Center (number SMC-9777-22 from October 2, 2022). Subsequently, participants were asked to complete the first round of data collection by completing the Self-efficacy and Teamwork questionnaire online via Google Forms platform. The information collected at this stage is considered the “pre-training” data. Upon the completion of the last day of training, participants were asked to re-take the Self-efficacy and Teamwork questionnaires, as well as to complete the Quality of Training questionnaire, once again via the Google Forms platform. The information collected at this stage is considered the “post-training” data. For the sake of cross-referencing the responses, participants were asked to indicate a short, designated ID tag on their questionnaire in a manner that will allow matching of the data without compromising their anonymity (see Table 3).



TABLE 3 Summary of evaluation methodology and assessment tools used.
[image: Table3]



2.8. Statistical analysis

The statistical analysis of the results was performed using IBM’s SPSS Version 27. The analysis included both descriptive and analytical methods, and the statistical tests were chosen according to variables distribution. Prior to analysis, indices were generated, and their reliability was assessed using Cronbach’s Alpha.

Given the small sample size, non-parametric tests were used. Spearman correlation test (with multiple comparison correction) was used to examine correlations between continuous variables. Mann–Whitney U and Wilcoxon tests were used to compare means of independent and paired categorical variables, respectively. In all statistical analyses performed, a value of p of 0.05 or less was deemed as statistically significant. Missing data was excluded.




3. Results

Of the total sample participants (37%) were female and among trainers, 3 out of the 10. The mean participant age was 40.36 (±9.31). The average participant ages in Germany, Portugal, Turkey and Norway were 40.65 (±12.06), 41.62 (±6.82), 41.62 (±7.26), and 50.08 (±6.76), respectfully.


3.1. General self-efficacy

The Chronbach alpha of the general self-efficacy scale for before and after is a = 0.949 and a = 0.920 respectfully. In the overall sample, the mean score (N = 100) of the self-efficacy scale was 3.217 (±0.223) prior to training and 3.484 (±0.217) following the training. This difference is statistically significant according to Wilcoxon paired samples test (W = 766.00, Z = 5.338, p < 0.001). When zooming on the trainer population, the mean score for the self-efficacy scale was 3.272 (±0.13) prior to training and 3.500 (±0.01) following the training (W = 0, Z = −2.803, p < 0.05); while among trainees it was 3.242 (±0.10) and 3.556 (±0.08) (W = 0, Z = −2.803, p < 0.05) respectfully. Furthermore, differences were observed between training participants. German participants for example tended to rank their self-efficacy lower than the other participants (both before and after the training), while Turkish participants ranked their self-efficacy as highest (both before and after). The change [image: image] before and after the training in self-efficacy was highest among the Portuguese participants, whereas the Norwegian participants had mixed results in terms of self-efficacy change following the training. Although differences in participants were observed between the organization trainings, because the formats varied (full delivery of the training; only new exercises delivered; modular format), statistical significance of these differences were not computed. See complete details in Table 4.



TABLE 4 Comparison of means, and their change per item of the Self-efficacy scale between countries (N = 100).
[image: Table4]

A residual variable of the difference in self-efficacy was computed by subtracting the mean score of self-efficacy before the training from the score afterwards. Males reported higher levels of self-efficacy than women participants both before (3.275 vs. 3.218) and after the training (3.557 vs. 3.508), albeit not statistically significant (U = 39, Z = 0.79373, p = 0.4273) and (U = 39, Z = 0.793725, p = 0.4240) respectfully according to the Mann–Whitney U-test.

No correlation observed between age and perception of self-efficacy was observed either before (r = 0.087, p = 0.364) nor after the training (r = −0.034, p = 0.745), according to Spearman Correlation test.



3.2. Teamwork

The Chronbach alpha of the teamwork scale for before and after is a = 0.943 and a = 0.948 respectfully. In the overall sample, the mean score (N = 100) of the teamwork scale was 2.512 (±1.313) prior to training and 3.281 (±0.864) following the training. This difference is statistically significant according to Wilcoxon paired samples test (W = 990.0, Z = −5.777, p < 0.001). When zooming on the trainer population, the mean score for the teamwork scale was 2.636 (±0.13) prior to training and 2.643 (±0.297) following the training (W = 32, Z = −0.088, p = 0.928); while among trainees it was 2.520 (±0.11) and 3.682 (±0.28) respectfully (W = 0, Z = −2.9341, p < 0.05). Furthermore, differences were observed between training participants. German participants for example tended to rank their teamwork as lower than the other participants (both before and after the training), however the change [image: image] with regard to teamwork before and after the training was highest among them. Norwegian participants tended to rate their self-efficacy as highest (both before and after the training). Although differences in participants were observed between the organization trainings, because the formats varied (full delivery of the training; only new exercises delivered; modular format), statistical significance of these differences were not computed. See complete details in Table 5.



TABLE 5 Comparison of means, and their change per item of the Teamwork scale between countries (N = 100).
[image: Table5]

A residual variable of the difference in teamwork was computed by subtracting the mean score of teamwork before the training from the score afterwards. Males reported higher levels of teamwork than women participants both before (2.709 vs. 2.554) and after the training (3.437 vs. 3.222). The findings were statistically significant (U = 11, Z = 3.21759 p < 0.001) and (U = 23, Z = 2.42961, p = 0.0121) respectfully, according to the Mann–Whitney U-test.

In addition, item 12 on the scale prompted participants to assess the global rating of the team’s non-technical performance on a scale of 1 to 10. A residual variable of the difference in responses to item 12 (global rating of the team’s non-technical performance) was computed by subtracting the mean score of this item before the training from the score afterwards. The overall mean rating was 4.43 (±3.14) prior to training and 8.22 (±2.26) following the training. This difference is statistically significant according to Wilcoxon Test (W = 1,605, Z = −5.771, p < 0.001). For item 12, males reported a overall higher non-technical performance of the team both before (4.681 versus 3.938) after the training (8.5 versus 7.214), albeit not significant for both prior (U = 958.5, Z = 2.42961, p = 0.2871) and after the training (U = 700.5, Z = 1.05842, p = 0.0870). No correlation observed between age and perception of teamwork was observed either before (r = 0.020, p = 0.846) nor after the training (r = −0.035, p = 0.737), according to Spearman Correlation test.



3.3. Quality of training

The Chronbach alpha for the quality of training index is a = 0.971. The quality of training was assessed once, following the training, by all participants. Trainees (N = 90) and trainers (N = 10) had two different questionnaires tailored to their perspective. Within the groups of trainees, the overall mean score of the quality of training scale was 4.345 (±0.73) and among the trainers it was 4.648 (±0.16). No differences between men and women were observed. Both types of participants assess the quality of the training as equally high. The quality of training scale is not correlated with age or the self-efficacy and teamwork scales. See Tables 6, 7.



TABLE 6 Means and percentage of top option selection per item of the quality of training questionnaire within trainees (N = 90).
[image: Table6]



TABLE 7 Means and percentage of top option selection per item of the quality of training questionnaire within trainers (N = 10).
[image: Table7]




4. Discussion

When a disaster overwhelms the local disaster management system, emergency medical teams (alongside other agencies) are often requested to provide aid to the local community. Despite playing a critical role in the global health workforce, previous deployments of international medical teams have faced various obstacles and have documented shortcomings of the response (6, 7). For emergency medical teams to fortify its role and response to future events, it has been acknowledged that the development of guidelines and appropriate training is necessary to ensure the successful provision of medical services (17, 18).

Working with unacquainted team members of varying experience levels can prove challenging in a normal setting for any medical team—yet these challenges are exacerbated in austere environments with the need to adopt new responsibilities. To best prepare EMT members, trainings must focus on building capacities of an integrated multidisciplinary team (18). Multiple attempts to standardize the education and training of disaster and emergency responders have been made; however, the primary focus being the individual’s professional development rather than competencies necessary for improved operational performance. There is a need to focus educational efforts on building capacities of EMT members to adapt their competencies to work in unfamiliar, limited resource conditions and as an integrated, close-knitted multidisciplinary team (19).

The TEAMS project development stemmed from the importance of filling the gaps in facilitating operational team training for EMTs. The TEAMS 3.0 project is the follow-up project to the previously piloted training in Germany and Turkey which found overall positive attitudes of participants toward the TEAMS Training Package. This project aimed to build upon the previous training package given the unceasing evolution of both the EMC and EMT initiatives through the adding of training objectives focused on building capacities to respond to outbreaks, man-made disasters and other possible cross-border risks. Additionally, the package was delivered to four additional EMTs. The data from the project indicates that participants improved their perception of self-efficacy and team work following the training, suggesting that the training has a positive effect over those perceptual constructs among participants. These findings are aligned with the previous TEAMS pilot (15) and additional studies which indicated that high fidelity simulation based training programs contribute to enhancement of teamwork (20, 21), self-efficacy (22), and leadership competencies of medical teams (23). As these components are related to the effective performance of teams throughout deployment in disaster settings, it is expected that the training package will improve the operational preparedness of EMTs.

Previous findings from training programs indicated the gender is often correlated with teamwork levels or self-efficacy, where men often exhibited higher self-efficacy, while women higher levels of team work (24–26). In contrast to previous work, gender was not found to correlate with self-efficacy or teamwork prior or following the training program.

Finally, the adapted and updated TEAMS training package appears to be similarly a high-quality product, which was considered by its users to be a useful and appropriate tool for addressing their perceived needs. While in all four trainings the assessment parameters improved following the delivery of the training package, differences were observed per each country. For example, the results suggest that German participants were more critical toward the TEAMS training compared to the other participants. It is possible that this is resulting from the format of the German training, which was conducted modularly in tandem to additional external trainings of the organization. The differences observed among all four EMTs may be resulting from the diversity of their cultural characteristics, type and size of EMT, mix of personnel, and experience in previous deployments to disasters, or resulting from the way in which the training package was delivered (in full, modularly, only three new exercises). Despite these differences, as improvements were observed among all settings, this suggests that the training programs may be beneficial among various EMTs and in varying formats that can be adapted to needs of the respective EMT. The TEAMS training may need to be adapted into the cultural and sociological context of each country prior to the implementation of the training, which may further enhance the results. The complete package including the newly developed exercises are available online, free-of-charge, to any relevant stakeholder interested in implementing it in the local EMT context. By creating a validated, cost-effective training tool for EMTs, TEAMS project further contributes to the global effort to promote a higher quality EMT system through providing a more standardized training protocol that may ultimately benefit the way in which health delivery is provisioned to affected populations, in line with the EMT WHO vision.


4.1. Limitations

The study has several limitations which must be considered. First, the study employs a questionnaire that might be subject to reporting-bias due to the fact that it measures construct through reporting, rather than objective assessment. Second, the study was performed among EMTs, primarily in Europe. Though it stands to reason that the conclusions may be generalized and applicable to other EMT organizations in different societies, this should be made with caution, preferably following further study to evaluate the applicability of the findings in additional EMT organizations outside of Europe. Third, for practical considerations, the tool used assessed only the construct reported and cannot control for possible confounders associated with these constructs. Additionally, several factors must be taken into account when considering the findings of the study including but not limited to the language in which the evaluation tool was administered (English, as a non-native language for three of the participating EMTs, while in Turkey, Turkish was utilized); differences resulting from heterogeneity (e.g., professional status/seniority levels etc.) of groups in the respective countries; as well as differences in training contexts between the varied countries.
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To ensure workforce readiness, graduate-level public health training programs must prepare students to collaborate with communities on improving public health practice and tools. The Council on Education for Public Health (CEPH) requires Master of Public Health (MPH) students to complete an Integrative Learning Experience (ILE) at the end of their program of study that yields a high-quality written product demonstrating synthesis of competencies. CEPH suggests written products ideally be “developed and delivered in a manner that is useful to external stakeholders, such as non-profit or governmental organizations.” However, there are limited examples of the ILE pedagogies and practices most likely to yield mutual benefit for students and community partners. To address this gap, we describe a community-led, year-long, group-based ILE for MPH students, called Capstone. This service-learning course aims to (1) increase capacity of students and partner organizations to address public health issues and promote health equity; (2) create new or improved public health resources, programs, services, and policies that promote health equity; (3) enhance student preparedness and marketability for careers in public health; and (4) strengthen campus-community partnerships. Since 2009, 127 Capstone teams affiliated with the Department of Health Behavior at the Gillings School of Global Public Health at The University of North Carolina at Chapel Hill have worked with seventy-nine partner organizations to provide over 103,000 h of in-kind service and produce 635 unique products or “deliverables.” This paper describes key promising practices of Capstone, specifically its staffing model; approach to project recruitment, selection, and matching; course format; and assignments. Using course evaluation data, we summarize student and community partner outcomes. Next, we share lessons learned from 13 years of program implementation and future directions for continuing to maximize student and community partner benefits. Finally, we provide recommendations for other programs interested in replicating the Capstone model.
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Capstone, culminating experience, service-learning, community partner, graduate public health education, MPH, accreditation, integrative learning experience


Introduction

Responding to public health crises like the COVID-19 pandemic requires a public health workforce skilled in community partnership (1, 2). Schools and programs of public health are thus charged with designing community-engaged learning experiences while also satisfying accreditation criteria (3). The accrediting body for schools and programs of public health, the Council on Education for Public Health (CEPH), requires Master of Public Health (MPH) students to complete an Integrative Learning Experience (ILE), which represents a culminating experience near the end of their program of study. The ILE must yield a high-quality written product (e.g., “program evaluation report, training manual, policy statement, take-home comprehensive essay exam, legislative testimony with accompanying supporting research, etc.”) that demonstrates synthesis of a set of competencies (2). Such products may be generated from practice-based projects, essay-based comprehensive exams, capstone programs, or integrative seminars (2). CEPH guidelines suggest ILE written products ideally be “developed and delivered in a manner that is useful to external stakeholders, such as non-profit or governmental organizations” (2).

Within this paper, we describe promising practices employed within a community-led, group-based, year-long, critical service-learning course, called Capstone, for MPH students within the Department of Health Behavior at the Gillings School of Global Public Health (Gillings) at The University of North Carolina at Chapel Hill (UNC-CH) (4). We explain the specifics of Capstone's staffing model; project recruitment, selection, and matching processes; course format; and assignments, all of which are designed to promote mutual benefit for students and community partners. Using internal and school-level course evaluations, we present findings on student and community partner outcomes. Next, we reflect on lessons learned from 13 years of implementation experience and suggest future directions for Capstone programming. Finally, we share recommendations for other programs interested in replicating Capstone. We hope the information presented in this paper will benefit other programs interested in ILEs that have mutual benefit for students and community partners.



Pedagogical framework

By design, Capstone is a critical service-learning course. Service-learning pedagogies and practices vary widely. Essential elements of service-learning include community-engaged activities tied to learning goals and ongoing reflection (5–7). The literature documents wide-ranging benefits students gain from service-learning programs such as improved critical thinking skills as well as stronger leadership, communication, and interpersonal skills (5, 8). Participation in service-learning courses promotes program satisfaction (9), academic achievement (5, 8–10), and job marketability (9, 11) among students. Finally, service-learning experiences enhance students' civic engagement (2, 4, 7), cultural awareness, and practice of cultural humility (8, 12).

Despite these benefits, service-learning implementation challenges are well documented. Service-learning courses require significant resources to cover program expenses and staffing dedicated to developing and maintaining community partner relationships (7, 12–15). In addition, the academic calendar may not align with community partners' timelines (5, 14, 16). Students and community partners have additional responsibilities and competing priorities outside coursework, thus creating variable levels of engagement across program participants (13–15, 17, 18). In cases where students have nascent project management skills and limited professional experience (9, 10, 13), it can be difficult to achieve mutual benefits among students and community partners.

A prominent debate within the field is the degree to which service-learning projects perpetuate the status quo or facilitate social change. Specifically, researchers question which elements of service-learning best create the conditions for student learning and positive community transformation (5, 19–21). To provide a framework for this debate, Mitchell (5) differentiates between “traditional service-learning” and “critical service-learning.” Traditional service-learning is often critiqued for prioritizing student learning needs over benefits to the community (5, 21). In contrast, critical service-learning is explicitly committed to social justice (5). Key elements of a critical service-learning approach include: (1) redistributing power among members of the partnership; (2) building authentic relationships (i.e., those characterized by connection, mutual benefits, prolonged engagement, trust, and solidarity); and (3) working from a social change perspective (5).

Most service-learning program descriptions within public health training do not reference either a traditional or critical service-learning framework (8, 9, 11, 13, 14, 22, 23). Several published programs align with a traditional service-learning model, due to the exclusive focus on student benefits and the absence of an explicit commitment to power sharing, authentic partnerships, or social change. For example, Schober et al. (24) underscore service-learning as an effective means to train a younger workforce to address complex public health issues. Gupta et al. (8) describe the importance of self-reflection activities for personal growth and skill development, structured within a service-learning program for undergraduate students enrolled in a community nutrition course. While these courses contain many of the best practices in service-learning, including reflection, they discuss student outcomes without promoting or evaluating social change (6).

The literature also cites programs and courses that include elements of critical service-learning but do not use critical service-learning terminology. For example, a service-learning program at the University of Connecticut outlines how students contribute to structural changes and social progress through policy development and implementation as part of their applied practice experience, which culminates with a presentation to the state legislature (23). Additionally, Sabo et al. (12) describe a service-learning course at the University of Arizona oriented toward social justice, as the course is “modeled on the reduction of health disparities through exploration, reflection, and action on the social determinants of health” through strong community-academic partnerships across urban, rural, and indigenous settings. These examples highlight commitment to social progress, community impact, and equitable collaboration without overtly applying the language of critical service-learning.

A small number of service-learning practitioners define their programs explicitly as critical-service learning. Mackenzie et al. (13) document the benefits of a critical service-learning experience for undergraduate public health students, endorsing it as a “feasible, sustainable” high-impact practice. In their model, students partner with community organizations to address social determinants of health; analyze and challenge power dynamics and systems of oppression; and gain skills. As evidence of power sharing and social change, the authors document that communities have continued their partnerships with the university due to the expansive reach and impact of their collaborations. Authentic relationships were also developed as students gained a stronger sense of commitment to communities. Derreth and Wear (25) describe the transition to an online critical service-learning course as universities grappled with changing instructional formats with the onset of the COVID-19 pandemic. In this course, public health students collaborated with Baltimore residents to create evaluation tools while participating in reflective activities. As evidence of critical service-learning, they documented students' changed perspectives, ongoing commitment to collaborate with residents after the course, and development of strong connections with faculty. These courses show the possibilities of critical service-learning ILEs. Detailed descriptions of program structures are needed for interested faculty to replicate best practices. To assist others with adopting or adapting elements of critical service-learning ILEs, this paper provides specifics about Capstone programming.



Learning environment


Program overview

Community-Led Capstone Project: Part I and II (Capstone) is a graduate-level course situated within UNC-CH's Gillings' Department of Health Behavior (Department). The Department developed Capstone in response to faculty concerns about the variable investment in and quality of master's papers (26), coupled with a desire to design a practice-based culminating experience driven by community partners' needs, interests, and concerns. Capstone satisfies CEPH ILE requirements and serves as the substitute for UNC-CH's master's thesis requirement for students in the Health Behavior (HB) and Health Equity, Social Justice, and Human Rights (EQUITY) MPH concentrations. The overwhelming majority of students in these two concentrations are full-time residential students pursuing an MPH within a two-year time frame, though there are a few students who are enrolled in a dual degree program to earn their MPH alongside a Master of Social Work (MSW) or Master of City and Regional Planning (MCRP) within 3 years.

During this year-long course, which occurs during the second year of the MPH program, students synthesize and apply their MPH training to community-designed public health projects. Supplementary material A, B include a list of HB and EQUITY required courses and their sequencing. The specific competencies applied and assessed during Capstone are listed in Supplementary material C. Each team of four to five Capstone students works with a partner organization and its constituents to produce a set of four to six deliverables (i.e., tangible products). Deliverables are based on the partner organization's self-identified needs. This community-led approach prioritizes partners' interests and gives students an opportunity to do applied public health work on a range of topics with a variety of organization types. Figure 1 details the tasks and timelines entailed in this programming. Table 1 presents information from selected projects that showcase the range of partner organizations, activities, and deliverables present in Capstone. Capstone's specific objectives are to (1) increase capacity among students and partner organizations to address public health issues and promote health equity; (2) create new or improved public health resources, programs, services, and policies that advance health equity; (3) enhance student preparedness and marketability for public health careers; and (4) strengthen campus-community partnerships.


[image: Figure 1]
FIGURE 1
 Gantt chart illustrating major Capstone activities and timeline.



TABLE 1 Sample projects.
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Personnel and resources

Capstone involves numerous constituents and requires dedicated resources. Each partner organization is represented by one or two preceptors (i.e., main points of contact from the partner organization) who provide a vision for, direct, and supervise the project work. Preceptors spend 2–4 h per week meeting with students, providing guidance on the work, and reviewing deliverables. Student teams are responsible for managing Capstone relationships, processes, and tasks and producing deliverables that enhance their skillsets while meeting their partner organization's needs. They are expected to spend 6–9 h per week, outside of class time, on Capstone. One faculty adviser per project provides technical expertise and ensures that each team's project deliverables meet UNC-CH's master's thesis substitute and CEPH ILE requirements. Faculty advisers spend 30 min to an hour a week providing feedback and guidance on the project work. Advising a Capstone team every other year is a service expectation for Department faculty. The teaching team, which is comprised of course instructor(s) and teaching assistants (TAs), recruits the partner organizations and oversees and supports the Capstone experience. Each instructor manages ten to eleven teams (typically between forty and fifty students) and receives coverage equal to twenty percent full-time equivalent per semester. TAs, who are HB or EQUITY MPH alumni and/or HB doctoral students, each work with five to six teams and are expected to work 18 h a week on Capstone. TAs provide feedback on draft deliverables, direct students to resources, and help problem solve. Departmental administrative staff provide additional support to coordinate expenses associated with the program such as project-related travel, equipment, services (e.g., transcription, interpretation, translation), books, software, incentives, postage, and other costs. Capstone students pay a one-time $600 field fee to cover a portion of the expenses associated with Capstone. This fee was approved by the University and is paid when a student enrolls in the first semester of the course.



Project recruitment, selection, and matching


Recruitment

The process of setting up Capstone projects takes 9 months of advance planning (see Figure 1). The Capstone teaching team solicits project proposals in December for the upcoming academic year. They send email solicitations with Capstone overview information (Supplementary material D) and the project proposal form (Supplementary material E) to current and former Capstone partner organizations, hosts of other experiential education experiences, and department listservs. The Capstone teaching team encourages recipients to share the solicitation information with their networks. Prospective partners' first step is to have an informational interview with a Capstone instructor to discuss their project ideas and to receive coaching on elements of successful proposals. These interviews are also an opportunity for the teaching team to assess an organization's capacity to support a student team and gain insights on the prospective preceptors' communication, work, and leadership styles. The teaching team invites prospective partners to submit draft proposals for their review prior to the proposal deadline. Prospective partners submit their finalized project proposals and a letter of support from their leadership to the teaching team by email in early February.



Selection

The teaching team typically receives twenty project proposals. To determine which projects will be presented to incoming Capstone students, a committee consisting of the teaching team and student representatives from the current Capstone class reviews and scores proposals based on the criteria listed in Table 2. Reviewers score each criterion on a scale of one through five with one being the lowest score and five being the highest score. The fifteen community partners with the highest scoring proposals are invited to share their ideas with students via a recorded seven-minute project overview presentation.


TABLE 2 Project selection criteria.
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Matching

Incoming Capstone students have 1 week in March to review the proposal materials and rank their top five project preferences. Based on student rankings, the teaching team assembles project teams using the following guiding principles: (1) give as many students as possible their top-ranked project; (2) promote diversity of concentrations and experience levels within student teams; and (3) ensure the number of students per team is appropriate for the proposed scope of work. Once the student teams are assembled, the teaching team matches faculty advisers to projects based on faculty's interests and expertise. The teaching team announces final team composition in early April. The course instructor(s) facilitates an initial meeting with each student team, their preceptor(s), and their faculty adviser in May to build community, clarify expectations, and orient the student team to their project work and partner organization. Project work formally begins in August of the following academic year.




Course format

Capstone spans the fall and spring semesters (fifteen weeks per term) and is three credits per term. To help students, preceptors, and faculty advisers become familiar with expectations for Capstone, the teaching team reserves the first 4 weeks of the fall semester for onboarding. As part of the onboarding process, each team cocreates a team charter (Supplementary material F) to promote authentic relationships between students and their community partners and to clarify expectations for working together. They also produce a workplan (Supplementary material G), which elaborates on the partner's project proposal, to outline the team's scope of work. After the onboarding weeks, the teaching team meets with each student team during class three times per semester to receive project updates and provide support. The teaching team facilitates two whole-class reflection sessions per semester to help students make meaning of their experiences. All other Capstone class sessions are protected time for student teams to meet and work on their projects.



Course assignments

Capstone assignments are designed to ensure a mutually beneficial experience for students and community partners. They are also intended to facilitate critical reflection, yield high-quality written products, assess synthesis of selected competencies, and evaluate how students steward the relationships, processes, and tasks associated with their projects. To share power and collect their unique perspectives, preceptors and faculty advisers participate in the grading process. Tables 3, 4 summarize course assignments, their descriptions, whether they are completed and assessed at the individual or group level, and the party responsible for assessing the assignment.


TABLE 3 Capstone assignments for the fall semester.
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TABLE 4 Capstone assignments for the spring semester.
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Program evaluation

This study was exempted by UNC Chapel Hill's Institutional Review Board (IRB 21-0510) as it fell under the exemption category of “educational setting,” which includes research on instructional approaches and their effectiveness. To abstract and analyze data on the number of students who have completed Capstone, hours they dedicated to Capstone activities, and deliverables they produced, two authors referenced course records starting in 2009. The teaching team collects students' and preceptors' perspectives on Capstone through mid- and end-of-semester evaluations using Qualtrics. Gillings administers end-of-semester course evaluations that provide additional insights into student outcomes.

Core aspects of Capstone (e.g., program aims and our staffing model) have remained constant over the past 13 years. However, a variety of lessons learned and external conditions have led to program changes. Use of class time and project recruitment, selection, and matching processes have evolved to further promote health equity and maximize mutual student and community partner benefit. The EQUITY concentration joined Capstone in 2020, which led to changes in team composition. Furthermore, the COVID-19 pandemic necessitated a transition from in-person to a remote course format in academic years 2020 and 2021, introducing the opportunity to work with organizations across the nation.

To present qualitative findings that reflect our most current programming, two authors analyzed data from academic years 2020 and 2021. Ninety-eight students and twenty-two preceptors participated in Capstone during that time. The teaching team received a 100 percent response rate to their mid and end-of semester evaluations completed by students and preceptors and a seventy-two percent response rate to the Gillings-administered student course evaluations during academic years 2020 and 2021.

To identify key outcomes for students and preceptors, two authors completed a thematic analysis of evaluation responses (27, 28). For students, they analyzed eighty-eight qualitative responses to the Gillings' course evaluation question, “What will you take away from this course?” Next, the two authors familiarized themselves with the data and inductively created a thematic codebook. To ensure consistent code use, they simultaneously coded approximately twenty-five percent of transcripts, coded remaining transcripts separately, and flagged any transcripts that required further review. To identify key preceptor outcomes, the two authors analyzed the twenty-two responses to the spring end-of-semester evaluation question, “Please describe how, if at all, your organization benefited from hosting a Capstone team.” They reviewed the responses to inductively create a codebook and then worked together to apply codes to all quotations to identify thematic groups.



Results


Student outcomes

Since its inception in 2009, 574 students across 127 teams have completed the Capstone program, provided over 103,000 h of in-kind service, and produced more than 635 deliverables with our partner organizations. Between 2020–2022, ninety-eight students completed the current version of Capstone, provided 35,280 h of in-kind service, and produced eighty deliverables. Through our thematic analysis of course evaluation data, we identified two overarching themes for student outcomes: skill development and satisfaction.

Skill development, students' greatest takeaway from Capstone, was reflected in fifty-three percent (n = 47) of students' qualitative evaluation responses. Students directly named interpersonal skills (e.g., communication, teamwork, collaboration, conflict management, facilitation, community engagement, coalition building) the most. They also commented on acquisition of technical skills (e.g., project management; content development; and data collection, analysis, and reporting). In most cases, students named a mix of skills in their responses. For example, one student said they will take away:

Skills developed on the project, including survey design and implementation as well as strategies for engaging with community advisory board authentically and successfully. Shared skills among team will stick with me as well – project management, inter–team communication, strategies for setting clear expectations and holding each other accountable.

Skill development helps achieve Capstone's course aims of increasing students' capacity to address public health issues and promote health equity while enhancing their preparedness and marketability for public health careers.

Twenty-four students commented on their satisfaction with the experience when sharing key takeaways. Seven students expressed dissatisfaction, primarily with course assignments, while seventeen others remarked on their satisfaction with the experience, particularly the applied format of the course. For example, one student shared,

This Capstone project really was special. Having a community partner that demonstrated how helpful these projects would be and work with us to shape the deliverables was such a unique process. I wish we had more community–focused classes like this one.

In alignment with Capstone's objective of strengthened campus-community partnerships and CEPH ILE goals, these Capstone partnerships afford students the opportunity to see the impacts of their learning and create meaningful work that benefits external constituents.



Community partner outcomes

Over the past 13 years, we have partnered with seventy-nine organizations representing a variety of sectors including healthcare, social services, education, and government. Twenty-five (31.6%) of our partner organizations have hosted multiple Capstone teams. Based on the twenty-two preceptor responses analyzed for this paper, two authors identified four major themes within community partner benefits: deliverable utility, enhanced capacity, broad impacts, and more inclusive processes. Sixteen (72.7%) preceptors said that they benefited from the deliverables (e.g., toolkit, communication tool, datasets, evaluation plan, report, oral history products, protocols, presentation, report, curriculum, manuscript, engagement plan) produced by their team. These findings reflect Capstone's course aim of creating new or improved public health resources, programs, services, and policies.

Fifty-seven percent (n = 12) of preceptors noted that project outcomes would not have been possible without the support of a Capstone team. The resources teams developed increased partner organizations' capacity to further their work. For example, a preceptor shared:

The Capstone team provided us with SO many hours of highly skilled person power that we would not otherwise have had. We now have a draft of a thorough and high quality [toolkit], which I don't think could have been created without their labor, given the resource constraints of [our organization]. This toolkit will serve as a tool to start conversations with many […] stakeholders in the future. I think it will also serve as a model for other states.

Not only can students' in-kind service and the work they produce help increase the capacity of our partner organizations, but also the Capstone project work can have long-term and far-reaching impacts for public health practice at large. Indeed, preceptors (n = 8) reported impacts that extend beyond the partner organization. For example, another preceptor noted,

[Our organization] will use the presentation and report that the Capstone team produced for the next decade. Not only will [our organization] benefit from advancing our strategic priorities and deepening our partnerships, but we believe this report will be used by other agencies across the county to advance behavioral health priorities in need of support.

This is an example of how Capstone can yield new and improved public health resources, programs, services, and policies that have lasting impacts beyond those directly benefiting our partner organizations.

A final theme that emerged was organizations' increased ability to implement more inclusive processes. Four preceptors commented on expanded commitment to equity initiatives as illustrated by the following quote:

The work the team did for [our organization] is work that we've talked about doing for several years - but we never had the time. The protocols are important for injured children, so we're grateful for the team's work. We also have never addressed social equity as a group. Working with this team has prompted us to take a look at our practices. The evaluation plan the students developed will provide a mechanism for us to assess and trend our implementation of the protocols and our efforts to reduce inequities in trauma care.

This example demonstrates how Capstone's commitment to working from a social change orientation can impact our partner organizations' cultures. Overall, these findings illustrate the myriad community partner benefits present within Capstone.




Discussion

These results show that Capstone mutually benefits community partners and students. Overall, students gained skills in collaborating with communities and contributed to collective capacity to improve public health practice and tools for promoting health equity. Our finding that skill development was a key student outcome aligns with Mackenzie et al.'s (13) and Gupta et al.'s (8) evaluations of similar service-learning courses. Among skills developed, both studies cited teamwork and professional development skills as key components (8, 13). Mackenzie et al. (13), Derreth and Wear (25), and Sabo et al. (12) also report additional student outcomes that were not explicitly measured in our evaluation, including a deeper commitment to work with local communities, a deeper commitment to engaged scholarship, and stronger relationships with faculty.

In our evaluation, community partners benefitted through useful deliverables, enhanced capacity to do more public health work, impacts beyond the scope of the project, and more inclusive and equitable processes. Like our study, Gregorio et al. (23) found that their students' work products were very useful. Moreover, the Mackenzie et al. (13) study cited that students were able to offer additional capacity to organizations by “extending the[ir] reach,” which reinforced our main findings of enhanced capacity and impacts beyond the scope of the project. While not all service-learning course evaluation studies included data from community partners, our results aligned with those that did.


Lessons learned

After 13 years, we have identified several lessons learned about implementing a critical service-learning ILE. First, despite proactive planning efforts, the teaching team has learned to expect challenges related to project scope and relationships. The solicitation and refinement of projects and partnerships starts 9 months before the beginning of Capstone. Through extended individualized support and engagement, the teaching team hopes to build trust with community partners and collaborate in shaping and strengthening their project proposals. While there are benefits of this level of engagement, no amount of planning completely insulates projects from the unforeseen challenges of community-engaged work. For example, the COVID-19 pandemic impacted how Capstone could engage with community partners, their priorities, and their staffing. In particular, preceptor turnover creates numerous challenges for team morale and project ownership, satisfaction, and impact.

Second, Capstone course assignments are designed to maximize positive experiences for students and community partners and to uphold the principles of critical service-learning, but students are often frustrated with them. The teaching team refers to the workplan and team charter as the “guardrails” of the Capstone. They exist to clarify expectations, promote power sharing and authentic relationships, and reinforce Capstone's commitment to social change. The teaching team has observed that teams who invest deeply in these documents are the least likely to encounter significant interpersonal and logistical setbacks during the experience. Despite the teaching team's messaging about the importance of these structures for mutually beneficial experiences, students routinely assert that the start of Capstone contains too much “administrative” work. While the teaching team continues to respect and incorporate students' critical feedback, they have learned to expect a certain amount of student dissatisfaction at the start of the experience.

Third, the Department has learned that having the appropriate amount of staffing and material resources to support projects is essential to ensuring positive impacts. Limiting partners to only those with material resources is one way that funding models both within public health and the non-profit sector often exclude organizations with more explicit social change agendas. Therefore, to maximize student learning and community partner benefit while minimizing community partner burden, Capstone has a high university-staff-to-project ratio and covers project expenses. To fund Capstone, the Department uses a combination of state resources and field fees. There is an enduring tension, especially because resources are scarce, to scale back spending on courses like Capstone. For experiences like these to sustain and grow, additional resources, not fewer, are needed.

Finally, programs like Capstone must adapt to shifting social, political, economic, and educational landscapes to ensure sustained positive impacts. For example, prior to the COVID-19 pandemic, the teaching team limited the eligible pool of Capstone community partners to those within a forty-mile radius of UNC-CH. The pandemic resulted in the teaching team broadening community partner eligibility criteria and now Capstone works with community partners across the nation. Capstone's expanded reach is aligned with the new vision for Public Health 3.0 where public health professionals are expected to “engage multiple sectors and community partners to generate collective impact” while improving social determinants of health (29).



Future directions for Capstone

Public Health 3.0 (29) looks to promote health, equity, and resilience. With more community partners working on projects that explicitly tackle upstream factors like education, housing, and poverty in addition to health, Gillings will need to update its MPH training program to ensure that students enter their ILEs with the skills needed to meet these challenges. Below we describe ongoing quality improvement efforts internal to the Capstone program to strengthen outcomes for students and partner organizations.

The teaching team hopes to continue to enhance student preparedness and marketability for careers in public health. Much like other experiential learning models that report benefits to career readiness, professional leadership, and confidence (15, 18), students report a host of positive outcomes from their Capstone experience that imply preparedness and marketability. Students note the breadth and depth of technical and interpersonal skills gained, as has been reported elsewhere (13, 30). These reports of enhanced preparedness align well with findings that among undergraduate seniors seeking employment immediately after graduation, students whose course history included service-learning and capstone courses experienced greater odds of starting a new job compared with those who did not engage those high-impact practices (31). In recent years, the teaching team has offered skill-building workshops, as replicated in other programs (3), to coach students on how to present their Capstone work on résumés and how to talk about their projects during interviews using sample scripts. To simulate job applications and increase engagement with partner organizations, the teaching team will consider inviting preceptors to review and provide feedback on students' résumés and project description scripts.

The teaching team also aims to further strengthen community partnerships. One way to maximize Capstone's benefit for community partners is to adapt recruitment strategies so that the teaching team reaches more organizations for whom the Capstone experience would be most impactful. This may mean further refining the application process to lessen the time burden on potential partners and disseminating the call for Capstone projects through different channels. To enhance the experience of selected community partners, the teaching team plans to implement more preceptor-specific programming such as check-in meetings and skill-building workshops to build community and encourage collaboration among community partners.

Finally, there is a clear need for a comprehensive Capstone evaluation. The teaching team has yet to administer surveys, interviews, or focus groups that explicitly evaluate course aims and the elements of critical service learning. Furthermore, our understanding of the long-term impacts of Capstone is currently limited to anecdotal information from exchanges with former students and preceptors. By conducting a strategic evaluation, including modifications to existing course feedback opportunities and an additional alumni survey moving forward, we can better assess how Capstone is achieving course aims, operationalizing the elements of critical-service learning, and having long-term impacts.



Recommendations for program replication

Capstone's model can be adopted or adapted by individual faculty or by schools of public health. We welcome faculty members or program and school leaders to contact us to further discuss what this might look like. In general, though, we recommend that the following core components remain consistent:

1. Program staff invest effort to ensure community partners understand the overarching goals of the experience, general timelines, logistics, and roles and responsibilities of all involved parties prior to submitting a project proposal.

2. Community partners are selected using clearly defined criteria, including equity.

3. Community partners lead the development of, and direct, students' scope of work and have flexibility in determining deliverables.

4. The experience spans two semesters (vs. something shorter like one semester or a summer).

5. Students have ample time during their assigned class time to make progress on their projects.

6. Course assignments (e.g., workplan, team charter, weekly updates) provide “guardrails” for the project experience to help ensure mutual benefit.

7. There are robust staffing supports in place to recruit and maintain community partnerships, minimize community partners' burdens, and maximize student learning. Such supports are especially important when students have nascent project management skills and limited professional experience (10, 13).

As shown in Figure 1, program staff work on Capstone activities year-round and recruit new community partners while managing a current cohort of preceptors. Clear job descriptions with timelines will be helpful in negotiations and will assist with sustainability as different faculty and staff cycle through leading this kind of experience.



Strengths

Our description and analyses have many strengths. First, the detailed and transparent information contained in this paper will allow interested faculty to replicate and benefit from best practices found in Capstone. We openly share our course materials in the Supplementary material section and invite others to adopt or adapt these resources for their own use. Second, our results illustrate the benefits of Capstone and highlight mechanisms for ILEs to be transformative for students and community partners alike. Lastly, all authors on this paper have been members of the Capstone teaching team, students enrolled in the course, or both. This uniquely qualifies us to write this paper and share lessons learned with others in the field to advance public health training and practice.



Limitations

As noted above, our evaluation of Capstone has some limitations. First, we designed our evaluation and analyzed data retrospectively. Therefore, evaluation tools were not explicitly aligned to our four program objectives or the elements of critical service-learning. Second, we narrowed in on qualitative data from the past 2 years instead of the past 13 years because of changes implemented in 2020. To present reflections and feedback on the current version of Capstone, we had limited data to analyze.




Conclusion

By applying elements of critical service-learning to an ILE, Capstone is uniquely positioned to contribute to the development of public health leaders and positive community change. Community partners' project visions undergird the project selection and the course structure, which emphasizes authentic relationships, mutually beneficial processes, and practical synthesis of applied public health competencies. Through 13 years of experience, we have developed an ILE that is nimble enough to benefit community partners and rigorous enough to satisfy accreditation requirements. Capstone is a promising culminating experience practice for training skilled, collaborative public health practitioners and effecting community-driven public health change.
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Public health leaders are increasingly being asked to address adaptive challenges in the context of finite and often limited resources. Budgets and their associated resources create the financial framework within which public health agencies and organizations must operate. Yet, many public health professionals expected to undertake roles requiring this foundational knowledge and skills are not trained in the fundamentals of public finance and are ill-equipped for managing and monitoring funds. Graduate courses in schools of public health most often are focused on health care management and finance or private sector finance. To meet the needs of future public health leaders, it is critical that academic content builds capacity in management and finance focused on public health practice. This paper describes the development of a Doctor of Public Health program management and finance course designed to prepare future public health leaders. The course aims to build the knowledge and skills of doctoral-level students to recognize the inherent challenges of public health finance and the importance of cultivating and managing resources to improve public health practice and achieve strategic public health goals.
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Introduction

Public health management and finance training is critical to the preparation of public health professionals and leaders. Public health leaders are increasingly being asked to address adaptive challenges in the context of finite and often limited resources. Budgets and their associated resources create the financial framework within which public health agencies and organizations must operate. Yet, many public health professionals are expected to undertake roles requiring this foundational knowledge and skills are ill-equipped for managing and monitoring funds because they were not trained in the fundamentals of public finance (1). A 2008 analysis found that there were no U.S. graduate public health programs that required a finance course for public health non-management concentration students (1). In addition, most of those who had taken a management and finance course were trained about health care management and finance or private sector finance, neither of which prepares students for public health practice (2). Based on a 2009 national survey, Honoré and Costich detailed a list of public health finance competencies which covered three domains including financial management, analysis, and assessment; organization and program planning and policy development; and administrative skills (2). The gap between what is taught in graduate public health training programs and the requirements for effectively and efficiently allocating and managing resources in public health practice is especially magnified for those assuming management and leadership roles. Strengthening the skills and knowledge of graduate students based on these competencies is essential preparation for public health practice.

The Doctor of Public Health (DrPH) degree was developed to provide doctoral-level training to prepare public health leaders for applied public health practice. In contrast to the Doctor of Philosophy (PhD) degree in public health, which is targeted to preparing students for careers in research, DrPH training is designed to prepare “a transformative leader with expertise in evidence-based public health practice and research who is able to convene diverse partners, communicate to affect change across a range of sectors and settings, synthesize findings, and generate practice-based evidence” (3). The development of DrPH programs grew from the acknowledgment that many leadership positions in public health are held by medical doctors and others without the necessary training or skills to lead agencies or organizations focused on population health (3). A 2014 report from the Association of Schools and Programs of Public Health (ASPPH) includes fiscal responsibility as critical content for DrPH programs to stay relevant in the 21st Century (4). Competencies closely aligned with public health management and finance comprise three of twenty foundational DrPH competencies required for Council on Education for Public Health (CEPH) accreditation, including the ability to propose human, fiscal, and other resources to achieve a strategic goal; cultivate new resources and revenue streams to achieve a strategic goal; and propose interprofessional and/or intersectoral team approaches to improving public health. Fiscal stewardship, including sustainable and flexible funding, is also a core element for Public Health 3.0, a forward-looking model for public health leadership and practice that recognizes the critical importance of cross-sector collaboration to address upstream social determinants of health (5). For public health to evolve in a way that both learns from the experiences of the COVID-19 pandemic and meaningfully prioritizes advancing health equity, practicing professionals will need to learn innovative strategies and models of funding to stabilize revenue streams and address social determinants of health (5). This will require training diverse and skilled leadership prepared to blend and braid funds to support multi-sectoral collaboration (6), advocate for sustainable public health funding, and match resources to need, targeting those communities experiencing the greatest inequities. This paper describes the development of a DrPH Public Health Finance and Management course. We provide a description of the development of the curriculum, lessons learned after the first year of implementation, and a discussion on the practical applications for the field of public health.



Pedagogical framework

We took a three-pronged approach to developing a course on public health management and finance targeted to DrPH students. This included reviewing the literature on course design and adult learning, reviewing the current literature on public health management and finance, and finally assessing other schools' doctoral-level curricula on management and finance.

We reviewed the literature on course design, learning objectives, and approaches to learning and teaching. Because of the diverse backgrounds of DrPH students, including educational backgrounds, work experience, and levels of experience in finance, the literature on higher education allowed us to bring together theory and practice to strengthen academic content for adult learners. Two theoretical constructs from Light and Cox's Learning Gap Framework and Bloom's taxonomy of educational objectives were used to inform pedagogical approaches for adult learners. The Learning Gap Framework acknowledges approaches to learning and strategies needed for adults who learn different things in different ways (7). Given the overarching goal of preparing public health leaders for applied public health practice, the class structure, activities, and assignments created the space for creativity and innovation in lecturing. Developing the interpersonal construct through peer learning embeds the Learning Gap Framework to close the gap of learning content with the intent to achieve ongoing change (8). Students are placed into groups of 3 to 5 students based on a self-assessment of their own experience and background in management and finance. Groups are made to encourage contributing and learning from others based on student's diverse exposure in management and finance and group size guarantees that all students will have a good opportunity to contribute to the lesson or activity. The learning objectives of each lesson also aim to strengthen skill sets through Bloom's learning spectrum of knowledge, comprehension, application, analysis, synthesis, and evaluation, with an emphasis on higher level application and synthesis (9). These taxonomies supported the development of the curriculum and delivery approaches to help course instructors conduct real-time assessments of students' knowledge and skill levels.

To inform course content, we conducted an online search of the literature, web sites, and presentations. Using search terms, “public health finance; public health management and finance; health finance; public policy management; nonprofit management; public health budget; government finance; government budget,” we reviewed results from PubMed, Google Scholar, and Google. From this online scan, we compiled publications, presentations, roundtable discussions, and a training bootcamp specifically on public health management and finance. Many of the materials we found were products from a 2009 effort supported by the Robert Wood Johnson Foundation to optimize public health management and finance training and education (10). This work generated a significant number of resources that greatly informed this curriculum.

We also examined graduate-level management and finance courses and their descriptions in schools of public policy and public health in the United States. Schools of public policy were included because of their academic attention on public finance. We reviewed the course catalogs and syllabi for the top 20 schools of public health with DrPH programs and top 10 public policy schools in the U.S. as rated by U.S. News and World Report in 2020 (11). A search for management and finance courses in the schools' course catalogs was performed using the same search terms as the online search above. Of the 30 schools, four schools did not have course catalogs accessible online and an additional four schools did not yield any courses using our search terms. From the remaining 22 schools we identified 37 applicable courses. Nine of the 37 courses reviewed were relevant to public management and finance but were not specific to public health and 13 courses contained the search terms but either a course description was not available, or the course was primarily focused on health care management and finance. The remaining 15 courses had a course description or learning objective related to public management and finance, of these 24% originating from public policy schools and 16% from schools of public health. These courses offered the fundamentals of accounting principles, an introduction to financial management and managerial accounting, examined public finance policy, and health economics theoretical concepts. While this content is an important foundation for DrPH students, it almost exclusively focused on the application in health care settings, not specifically in public health.

While acknowledging the value of accounting skills and the intersections of health care and public health, we developed a curriculum targeted to preparing practicing public health professionals and leaders across a range of settings and roles. As reflected in the foundational competencies, DrPH training should prepare public health professionals to engage in leadership-level budget discussions and provide both critical input and analysis. The course learning objectives are based on the CEPH DrPH foundational competencies and each lesson is associated with the overall course objective, including:

• #12: Propose human, fiscal and other resources to achieve a strategic goal.

• #13: Cultivate new resources and revenue streams to achieve a strategic goal.

• #17: Propose interprofessional and/or intersectoral team approaches to improving public health.

The purpose of the course is to prepare public health practitioners for real-world application of management and finance in public health agencies and organizations. This course provides an overview of basic accounting concepts to build skills in preparing, analyzing, and implementing budgets and applies management decision-making strategies to inform public health programs and policies. The intended learning outcomes are to share an array of perspectives of finance and management at the local, state, federal, and global levels, build the knowledge base on accounting principles, and critically apply team building and management skills.

The lessons and learning objectives from the draft curriculum were shared through an online survey with 16 selected experts in the field of public health management and finance to validate course content. Experts were identified by reviewing authorship of peer-reviewed publications and advocates of public health management and finance. Lastly, an online survey was completed by 20 out of 30 currently enrolled Georgia State University DrPH students to assess their backgrounds and needs relative to the content areas. Feedback was provided by both experts and students and incorporated into the curriculum.

With consensus on the lessons, a textbook or book chapter(s) on public health management and finance was not identified. We conducted a scan online using key terms from the learning objectives to identify relevant peer reviewed publications, contemporary news articles, webinars, and videos. A variety of modes and relevant or contemporary resources were selected to uphold adult learning.



Learning environment

This course was initially implemented in a remote synchronous format during the 2021–2022 academic year to 23 DrPH students. An adjunct faculty member who was a recent DrPH program graduate with an educational background in accounting and economics and over 10 years of public health experience taught this course in Georgia State University School of Public Health's DrPH program. The learning objectives across 13 lessons aimed to provide a foundation for public health management and finance with real-world application. It also intentionally integrated a health equity lens to both concepts and examples related to both allocation of resources and targeting of funds to socially, economically, and/or environmentally disadvantaged populations experiencing health inequities. The course also incorporated principles of blending and braiding funds to support cross-sector collaboration and address upstream social determinants of health. Table 1 is the list of sessions, learning objectives, and corresponding CEPH competencies. Lessons 1–4 build on foundational skills, recognizing most DrPH students do not have backgrounds in business or accounting, to learn basic principles and terminology. Lessons 5–13 were informed by the literature on public health management and finance. The full curriculum, found in Appendix A, provides the description, learning objectives, and readings.


TABLE 1 Public health finance and management learning objectives and CEPH competency.

[image: Table 1]



Results

While a robust assessment and presentation of evaluation data is beyond the scope of this paper, students were provided the space and opportunity to provide feedback on the class content and materials. This allowed for valuable input that we intend to incorporate as we update and improve both course content and delivery. Feedback received to date included:

• Guest lecturers with both subject matter expertise and experience in public health finance should be engaged. Because public health finance is such a broad topic area, it is difficult for any one person to bring expertise and experiences relevant to the range of topics and public health settings. Including outside experts to provide guest lectures and/or serve as “the expert in the room” to facilitate content-related discussions provides an opportunity for students to learn from a range of experts with diverse experiences and knowledge.

• A stronger emphasis on management practices and tools should be provided. The current curriculum has a substantial amount of content on budgeting and accounting practices. Exposure to management approaches and examples on how to manage and administer funds can be a valuable contribution to the course.

• Providing additional examples from state and local context as well as illustrations from the national or federal level cultivates a more well-rounded course. An emphasis should also be given to providing examples and case studies on U.S. tribes and territories, given the unique contexts in which tribes and territories operate.

• Leveraging the expertise in the room should be highlighted. As adult learners and practicing professionals, DrPH students may have applicable experiences as well as examples that help highlight the relevance of the course content. Providing an open space for discussion, dialogue, and constructive debate between students helps to reinforce the content.

• Given the political nature of the funding process it is important to include news articles to stay abreast of current events and the political dialogue. This also consists of various modes of materials like news articles, podcasts, webinars to suit various types of learning styles.



Discussion

Many public health agencies do not carry out systematic financial analysis as part of their planning or review process. This threatens public health agencies' ability to quantify their fiscal condition and the sustainability and state of readiness of the public health system when an outbreak or natural disaster occurs (12). An analytical tool to measure financial performance in local health departments was recently introduced to help mainstream and apply analytical concepts to the practice of public health management (12). While measuring financial performance is not a requirement, the benefits have implications for policy and practice, including the creation of a uniform chart of accounts to help assess the financial condition of the public health system. This enables public health managers and leaders to forecast national trends, make informed decisions for the continuation or elimination of programs, increase financial accountability, and advocate for additional funds (12).

Until public health agencies prioritize financial performance, the field will continue to experience what the World Bank penned as the “cycle of panic and neglect” (13). This term describes the reactionary response from political leaders to invest in public health systems during a time of need until the urgency fades (13). Public health professionals work and adapt in this unpredictable environment. System change will require preparing future public health leaders about these inherent challenges and innovative ways to efficiently manage funds and advocate for sustainable public health funding.

Based on our review, current academic content for doctoral-level students does not meet the practical applications public health professionals are expected to provide in the workplace. The current academic content in public health finance falls short of providing the necessary skills and strategies to effectively mobilize and manage funds in public health. Courses have content that is disproportionately health care-focused and fails to meaningfully address finance policies and management strategies unique to public health. Most current curricula are inadequate and did not properly prepare DrPH students to assume leadership and management functions, including identifying sources of public and private funds and aligning programming and allocation to meet the organization's needs and mission.

Honoré and colleagues outlined potential impediments to developing a management and finance course for public health. Those included the limited number of credit hours available in the curricula, a lack of dedicated faculty with the academic credentials, experience, and time to develop a specific public health finance course, and the lack of teaching materials dedicated to public health finance (2). When dedicated faculty are not feasible, they suggest using adjunct faculty to conserve full-time faculty resources. For DrPH students, in particular, having faculty engaged in applied practice, provides a valuable opportunity to include real-world and real-time case studies. This paper and corresponding appendix help to alleviate many of the barriers to course development and relevant teaching materials.

Based on evaluation feedback from the initial piloting of this course in Georgia State University's School of Public Health during the 2021–2022 academic year showed early signs of success in achieving course objectives. We recognize that continuous improvements to course curriculum are not only valuable but needed to keep up with the latest current events. We plan to incorporate feedback into the next iteration of the curriculum and plan to continue receiving informal and formal feedback through post-course evaluations.

Preparing and strengthening public health leadership in management and finance through a doctoral-level course will not alleviate the systemic challenges facing public health funding and infrastructure. However, aligning academic competencies and training with professional responsibilities is critical to positioning public health organizations and agencies for greater impact and improved population health outcomes. Preparing public health leaders to participate more effectively in budget, financing, and funding strategies and discussions also positions them to justify and advocate for additional public health resources with decision makers and appropriators.



Constraints

The largest constraints to development and implementation of a public health-focused doctoral-level finance and management course were finding relevant course materials, including textbooks, articles, assignments, and curricular content, like learning objectives and lesson plans that were pertinent to applied public health practice. Another practical constraint was that the course was initially administered during the 2021–2022 academic year coinciding with the COVID-19 pandemic. As a result, classes were held in a synchronous remote learning environment. While this mode helps with engagement of guest lecturers outside the geographic area, it inherently limits the faculty's ability to encourage dialogue, debate, and discussion between students. Moving forward, we plan to administer the class using a hybrid approach with half the classes meeting in-person to facilitate open dialogue and discussion and the other half using a synchronous remote environment to facilitate engagement of outside guest lecturers. Lastly, a major constraint that other schools of public health may face in adapting this curriculum is finding dedicated faculty with the academic credentials, experience, and time to teach this course. As noted above, identifying adjunct faculty with the requisite background in public health finance is challenging, but ideal for optimal course delivery.



Conclusion

Preparing the next generation of public health leaders, not only for the demands of current public health practice, but for the essential roles public health must play in collaborating to address upstream social determinants of health is a critical charge for DrPH training programs. Improving population health and advancing health equity require core competencies in both the cultivation and deployment of public health financial resources. This paper describes the development of a public health management and finance course designed to strengthen finance and management knowledge and skills for future public health leaders. The course aims to prepare doctoral-level students to recognize the inherent challenges of public health finance while also providing finance and management knowledge and skills essential for successful public health leadership and practice.
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Background:: The Public Health Empowerment Program (PHEP) is a 3-month training program for frontline public health staff to improve surveillance quality and strengthen the early warning system capacities. Studies evaluating the program and its impact on the health systems in the Eastern Mediterranean Region (EMR) are lacking. Therefore, this study aimed to assess the level of PHEP graduates’ engagement in field epidemiology activities, assess their perceived skills and capacity to perform these activities and assess the extent to which PHEP helped the graduates to perform field epidemiology activities.

Methods:: A descriptive evaluation study was conducted based on levels 3 and 4 of Kirkpatrick’s model for evaluating training programs to assess the change in graduates’ behavior and the direct results of the program. Data were collected using two online surveys targeting PHEP graduates and programs’ directors/ technical advisers.

Results:: A total of 162 PHEP graduates and 8 directors/ technical advisers participated in the study. The majority of PHEP graduates reported that they are often involved in activities such as responding to disease outbreaks effectively (87.7%) and monitoring surveillance data collection (75.3%). High proportions of PHEP graduates rated their skills as good in performing most of field epidemiology activities. The majority of graduates reported that the PHEP helped them much in conducting, reviewing, and monitoring surveillance data collection (92%), responding effectively to public health events and disease outbreaks (91.4%), and communicating information effectively with agency staff and with the local community (85.2%).

Conclusion:: PHEP appears to be an effective program for improving the public health workforce’s skills and practices in epidemiological competencies in the EMR. PHEP strengthened the engagement of the graduates in most field epidemiology activities, especially during COVID-19.

KEYWORDS
 field epidemiology, public health, outbreak, surveillance, evaluation


Background

Many countries in the Eastern Mediterranean Region (EMR) have been affected by various types of disasters including war, political conflicts and instabilities, massive forced displacement, and natural disasters (1). These emergencies have exposed many countries to increased public health threats and affected the health security of the entire region (2, 3). Furthermore, these emergencies, together with the COVID-19 pandemic, boosted the demand for training programs to provide public health professionals with a diverse range of skills required to improve global health security (4, 5).

The Public Health Empowerment Program (PHEP) is a frontline Field Epidemiology Training Program that was introduced to enhance global health security by training frontline public health staff to improve surveillance quality and strengthen the early warning system capacities in their districts (6). In 2015, the US Centers for Disease Control and Prevention (CDC) launched this three-month in-service training program in 24 countries to enhance local public health capacity (7). The program focuses on the detection and response to diseases and other public health events of national and international concerns. It is intended for Ministry of Health (MOH) staff responsible for surveillance, data collection, compilation, reporting, and response at the local health system level. The main goal of this program is to build the epidemiologic capacity, strengthen public health surveillance and promote the use of data for decision-making at sub-national levels in stable and challenging conditions (8). Through PHEP, the participants learn and practice fundamental skills used in surveillance, outbreak investigation, and basic management such as basic epidemiology, case definition, disease detection and reporting, interpretation and presentation of data, case investigation and response, surveillance monitoring and evaluation, and analysis of data for use in decision-making (8).

In the EMR, the Eastern Mediterranean Public Health Network (EMPHNET) works in partnership with MOHs to develop the training curriculum (9). The program’s participants attend three workshops and complete field projects to practice, implement, and reinforce what they have learned under the supervision and support of their field mentors. By the end of the fieldwork, participants write and submit a report that describes their field experience and the newly gained and/or improved skills (8). Participants who complete the program receive a certificate of completion signed by MOH and EMPHNET.

EMPHNET has been actively working in multiple countries across the EMR, including Yemen, Oman, Iraq, Egypt, Sudan, Tunisia, Lebanon, Morocco, Jordan, Saudi Arabia, and Pakistan. The primary focus of the efforts has been to establish and implement FETPs of different modalities, while also providing frontline health workers and surveillance officers with the necessary training to prevent and respond to disease epidemics. These countries identified and expressed a need for public health professionals who possess the skills and expertise necessary to combat infectious diseases. The implementation of PHEP is crucial as it builds capacity, strengthens disease surveillance, enables early detection and response, promotes effective public health interventions, and contributes to the development of sustainable health systems. Based on the public health needs of the country, EMPHNET worked on providing one or more of the four customized designs of the program including PHEP-Basic Field Epidemiology (PHEP-BFE), PHEP-Surveillance Polio Officers (PHEP- SPO), and PHEP – Nutrition, and PHEP-Water. To date, a total of 1,303 participants graduated from the program from the 11 mentioned countries and 658 of those graduates were trained by EMPHNET.

Periodic evaluations of PHEP are necessary to maintain high-quality training, ensure that the program has achieved its aim and objectives (10), and enable countries to track the effectiveness of the programs in detecting and responding to emergencies (7). Internationally, some studies evaluated advanced FETPs and reported the experiences and lessons learned (11–13). However, only a few studies evaluated frontline PHEP (7, 14). One study was conducted to describe the process and early results of the implementation of Frontline FETP worldwide (7), which showed that FETP-Frontline can be a valuable strategy to strengthen public health capacity and enhance global health security by improving surveillance quality. Moreover, it was found that this program helped different countries to rapidly detect, respond to, and contain public health emergencies at the source. In Kenya, one study that evaluated the impact of the 3-month frontline FETP for local public health workers showed that 68% of respondents acquired new epidemiological skills and 83% applied those skills to their day-to-day work (14).

For different country programs in the EMR, there were no studies evaluating these programs. Therefore, this study aimed to assess the level of PHEP graduates’ engagement in field epidemiology activities, assess their perceived skills and capacity to perform these activities and assess the extent to which PHEP helped the graduates to perform field epidemiology activities. EMPHNET conducted this evaluation as a systematic assessment to measure how well programs’ goals and objectives are met as perceived by PHEP graduates in the region.



Methods

A descriptive study was conducted to evaluate the PHEP in the EMR. We used levels 3 and 4 of Kirkpatrick’s model for evaluating the training (15). Level 3 of this model is about behavior “the degree to which participants apply what they learned during training when they are back on the job.” Level 4 is about results “the degree to which targeted outcomes occur as a result of the training and the support and accountability package.”

Two separate online questionnaires were developed using “CrowdSignal” tool. The first questionnaire (Supplementary File) was delivered to PHEP graduates from six different countries in the EMR that implemented the program including Egypt, Iraq, Jordan, Pakistan, Yemen, and Tunisia. The first section of the questionnaire collected information on the participants’ demographic characteristics, highest educational degree earned, country and year of graduation. The other sections included questions to measure the perceived skills and behavior of PHEP graduates regarding the program competencies and the involvement of the graduates in key areas of field epidemiology. Each competency was assessed as an integrated set of knowledge, skills, and attitude. PHEP graduates were asked about their involvement and engagement in 16 field epidemiological activities, the extent to which PHEP helped them to perform specific field epidemiology activities, and their perceived skills and capacity to perform these activities. In each question, the participants were requested to choose an appropriate response on a 5 Likert scale. The questionnaire was developed in English and then translated to Arabic using the forward-backward translation method. The questionnaire was administered in Arabic and English languages according to the preference of participants. The questionnaire was pilot tested on 10 graduates and minimal changes have been made. The face validity of the tool was established by having it reviewed by three persons.

The PHEP graduates’ database that was developed by EMPHNET was used to select a random systematic sample of 200 PHEP graduates. The online questionnaire was sent by email to the selected graduates. Two reminders, a week apart, were sent to those who did not respond to the questionnaire.

The second questionnaire was developed to be filled by the programs’ directors/ technical advisers asking them about the observed impact of the program. The questionnaire included questions on general characteristics, 5-Likert scale questions, multiple-choice questions, and a few open-ended questions. The characteristics included gender, highest educational degree earned, job title, affiliation, and country. In the second part of the survey, the questions were designed to measure the impact of the program on the health system in terms of public health priorities (disease surveillance, disease outbreaks and investigation, etc.) in addition to the COVID-19 response. The questions covered the graduates’ level of engagement in field epidemiological activities, how the directors/ technical advisers evaluate the graduates’ performance and the role of PHEP graduates in responding to COVID-19. The respondents were asked to make suggestions for the improvement of the PHEP.

Data were exported to IBM SPSS (IBM Corp, Released 2016, IBM SPSS Statistics for Windows, Version 24.0, Armonk, NY: IBM Corp.) for analysis. Data were described using percentages. The frequency distributions were presented for the main three outcome variables: engagement of PHEP graduates in field epidemiology activities (often, sometimes, rarely, and never), the extent to which PHEP has helped the graduates to perform field epidemiology activities (much, somewhat, little, and never), and perceived skills and capacity of the graduates (good, acceptable, and poor). Chi-square test and binary logistic regression were used to compare the three PHEP modalities in helping the graduates to perform the basic field epidemiology activities. A value of p of less than 0.05 was considered statistically significant.



Results


Participants’ characteristics

Of all invitees, 162 (81%) PHEP graduates responded to the online survey. The responses were from 6 countries including Egypt, Iraq, Jordan, Pakistan, Yemen, and Tunisia. Almost two third (n = 116, 74.7%) of the respondents were enrolled in the PHEP-BFE, 13.6% (n = 22) in PHEP – Nutrition, and 11.7% (n = 19) in PHEP- SPO. The participants’ characteristics are shown in Table 1. A total of 8 directors/ technical advisers from Egypt, Iraq, Jordan, and Pakistan participated in the evaluation of the program.



TABLE 1 The characteristics of 162 public health empowerment program (PHEP) graduates.
[image: Table1]



Engagement of PHEP graduates in field epidemiology

Table 2 shows the extent of engagement of PHEP graduates in field epidemiology activities. The majority of PHEP graduates reported that they were often involved in field epidemiology activities such as reviewing and monitoring surveillance data (n = 122, 75.3%), performing descriptive data analysis (n = 105, 64.8%), communicating information effectively with agency staff and the local community (n = 129, 79.6%), and responding effectively to disease outbreaks (n = 142, 87.7%). Almost two thirds (n = 104, 64.2%) of the participants reported that they were often involved in providing support to applying isolation and infection control protocols for confirmed COVID-19 cases, and almost half of them (n = 75, 46.3%) were often involved in collecting samples and screening passengers for COVID-19. Moreover, almost two thirds (n = 111, 68.5%) of the participants were often involved in monitoring the global trends of COVID-19, managing COVID-19 surveillance data (n = 106, 65.4%), and dissemination of health education messages and promotional materials to raise awareness toward COVID-19 (n = 115, 71%). For the other activities, half of the participants were often involved in the development of national guidelines for the COVID-19 epidemic (n = 81, 50%).



TABLE 2 The extent of engagement of public health empowerment program graduates in field epidemiology activities.
[image: Table2]



Skills and capacity of PHEP graduates

Majority of the participants evaluated their skills as good in conducting most of the epidemiological activities (Table 3) such as conducting, reviewing, and monitoring surveillance data collection (n = 136, 84%), communicating information effectively with agency staff and the local community (n = 128, 79%), responding effectively to disease outbreaks (n = 138, 85.2%), performing descriptive data analysis (n = 123, 75.9%), and preparing and administering oral presentations of their fieldwork (n = 128, 79%). For the other activities that are related to the COVID-19 pandemic, PHEP graduates also evaluated their skills as good in conducting activities such as managing and reporting COVID-19 surveillance data (n = 112, 69.1%), and dissemination of health education messages and promotional materials to raise awareness toward COVID-19 (n = 124, 76.5%). However, only half of them thought that their skills are good in contributing to the development of a standard case definition for COVID-19 (n = 89, 54.9%).



TABLE 3 Field epidemiology training program graduates’ self-evaluation of their skills in performing field epidemiology activities.
[image: Table3]



The extent to which PHEP helped the graduates to perform field epidemiology activities

The level to which PHEP helped the graduates to perform field epidemiology activities is shown in Table 4. The participants reported that PHEP helped them to a considerable (much) extent in conducting, reviewing, and monitoring surveillance data collection (n = 149, 92%), responding effectively to disease outbreaks (n = 148, 91.4%), performing descriptive data analysis (n = 143, 88.3%), and communicating information effectively with agency staff and with the local community (n = 138, 85.2%). Moreover, PHEP graduates reported that the program helped them much in writing summary reports on surveillance findings or outbreak investigations (n = 136, 84%), using Microsoft Excel or any software to enter, analyze, and display public health surveillance data (n = 133, 82.1%), and preparing and administering oral presentations of their fieldwork (n = 132, 81.5%).



TABLE 4 The extent to which field epidemiology training program helped the graduates to perform field epidemiology activities.
[image: Table4]

Regarding the activities that are related to the COVID-19 pandemic, almost two thirds (n = 124, 76.5%) of the participants reported that PHEP helped them much in managing and reporting COVID-19 surveillance data, contributing to the development and distribution of standard case definition for COVID-19 (n = 124, 76.5%), dissemination health education messages and promotional materials to raise awareness toward COVID-19 (n = 126, 77.8%), responding to public queries about COVID-19 through specified hotlines and developing documents with standard appropriate information (n = 108, 66.7%), and monitoring global trends of COVID-19 and mortality through relevant websites (n = 116, 71.6%).

The graduates from PHEP-Nutrition and PHEP-SPO were significantly less likely than the graduates from PHEP-BFE to report that the program had helped them to perform the basic field epidemiology activities related to surveillance, descriptive data analysis, communication, responding to public health threats, writing summary reports, and using Microsoft Excel. The differences were significant in univariate analysis and multivariate analysis after adjusting for age and gender (Table 5). However, the three PHEP programs did not differ significantly in the extent of helping the graduates to prepare and administer oral presentations of their fieldwork.



TABLE 5 A comparison analysis of field epidemiology training programs in helping the graduates to perform the basic field epidemiology activities.
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The impact of PHEP from the perspectives of technical advisers

Five technical advisers (62.5%) reported that PHEP graduates contributed very often to conducting, reviewing, and monitoring surveillance data collection. Four technical advisers (50%) stated that almost all PHEP graduates were involved in performing descriptive data analysis and five advisers (62.5%) reported that almost all PHEP graduates communicated information with agency staff and with the local community effectively. For outbreak investigations, seven advisers (87.5%) reported that most PHEP graduates participated in outbreak investigations and responded effectively to such events. Furthermore, six advisers (75%) stated that PHEP graduates were involved in writing summary reports on surveillance findings and outbreak investigations. According to five advisers (62.5%), none or a few PHEP graduates participated in publishing research studies.

Regarding COVID-19, all technical advisers reported that almost all PHEP graduates were involved in the response to this pandemic, and they evaluated their performance as very good to excellent. Moreover, four advisers (50%) stated that PHEP graduates helped their countries to control COVID-19 to great extent. At the screening and isolation centers, technical advisers reported that PHEP graduates were involved in filling-in surveillance forms and contacting the arrivals in the follow-up period, and screening passengers at different points of entry. Finally, for the research activities, six advisers (75%) reported that PHEP graduates were engaged in working on different operational research and documented the readiness, knowledge, attitudes, and practices of the health workforce regarding COVID-19.



Suggestions for improvement from the perspectives of PHEP technical advisers

The technical advisers of the program provided some suggestions to improve this program in their countries. Those suggestions included training more health care providers to cope with the escalating needs in the EMR countries. They recommended increasing the number of workshops in the program to ensure the improvement of participants’ epidemiological capacities and to increase the number of trainees in these programs.




Discussion

Previous studies evaluated FETPs and reported the experiences and lessons learned (11, 12, 16). The Council of State and Territorial Epidemiologists (CSTE) evaluated the outcomes of the first 9 years of the Applied Epidemiology Fellowship (AEF) and reported that 67% of the alumni and 79% of the mentors indicated that the program was very essential and had a positive impact on their career (11). In India, the first 7 years of its FETP were evaluated and found that 86% of the fellows acquired the seven core competencies of the program (12). Another study reporting the role of Jordan FETP in the national and regional capacity building showed that the program contributed significantly to improvements in surveillance systems, control of infectious diseases, outbreak investigations, and availability of reliable morbidity and mortality data in Jordan (16). A study in Papua New Guinea on the lessons learned from the intervention-based FETP showed the successful public health outcomes with tangible local impacts of this program (17). Also, in the United Kingdom (UK), it was found that FETP highly contributed to the development of a skilled workforce in field epidemiology (13).

Although those different studies had evaluated FETP, PHEP evaluation had received little attention. PHEP is a competency-based training in basic public health and epidemiology. Our study assessed “the degree of applying what was learned” and “the degree to which outcomes occur as a result of the training” (15). The evaluation was based on information from two sources, PHEP graduates and program advisers who are within the healthcare system at a level where they can observe the impact of this program. Most graduates and their technical advisers reported that the program had helped them to perform field epidemiology activities, especially during the COVID-19 pandemic. Additionally, the program enabled them to be engaged more in conducting, reviewing and monitoring surveillance data collection, and in responding effectively to public health events, specifically, disease outbreaks. This was most apparent during the COVID-19 pandemic. PHEP graduates were actively participating in surveillance and screening at airports and other ports of entry and communicating information effectively with agency staff and with the local community.

Our evaluation showed the effectiveness of this training in improving the skills and capacity of public health workers. Our findings support the results from other studies regarding the impact of FETPs including Frontline FETP (PHEP). In Kenya, Frontline FETP graduates acquired practical skills that enhanced data collation, analysis and reporting (14). Another cross-sectional study was conducted to evaluate the first two cohorts of FETP-Frontline in Guinea (18). The evaluation showed high levels of self-reported involvement in key activities related to data collection, analysis, and reporting by program graduates. The program supervisors as well highlighted improvements to systematic and quality case and summary reporting as a result of the FETP-Frontline program.

Graduates from PHEP-Nutrition and PHEP-SPO programs reported significantly lower levels of perceived improvement in their ability to perform basic field epidemiology activities compared to graduates from the PHEP-BFE program. These activities include surveillance, descriptive data analysis, communication, responding to public health threats, writing summary reports, and using Microsoft Excel, which are essential competencies across all three modalities. The discrepancy in perceived improvement could potentially be explained by the fact that the field training in PHEP-Nutrition and PHEP-SPO programs is specifically focused on nutrition and polio, respectively, rather than providing a more comprehensive training in basic field epidemiology activities. It is possible that the training in these programs may not have been as directly applicable to the wider range of field epidemiology activities that the graduates may encounter in their professional roles.

Our study showed the high and effective engagement of PHEP graduates in responding to COVID-19 in the EMR which reflects the success of this program in building the epidemiologic capacity for the public health workforce, improving countries’ surveillance systems, and therefore strengthening health systems. Although the technical advisers reported that PHEP graduates were engaged in working on different operational research on the readiness, knowledge, attitudes, and practices of the health workforce regarding COVID-19, none, or a few of the PHEP graduates managed to participate in publishing research articles. This decreases the visibility of many achievements and successes in public health in the EMR. Therefore, it is very essential to invest more in this program to build the capacity of the public health workforce in this area.

Our results showed that PHEP helped in building a sustainable public health response capacity and expertise. Therefore, periodic evaluation is essential to ensure that the program is achieving its intended outcomes. Such evaluation helps to achieve and maintain high-quality training and assure the program’s effectiveness in improving public health. It also allows for the exchange of experiences in managing and running the program and therefore strengthens the regional emergency response mechanism and enhances coordination between MOHs in the region.

In conclusion, PHEP appears to be an effective program for improving the public health workforce’s skills and practices in epidemiological competencies. The program strengthened the engagement of the graduates in most field epidemiology activities. PHEP is essential for building the capacity in applied epidemiology. The continuity of the program should be ensured to train more people to support countries’ responses to public health events and pandemics.
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Background: Successful management of public health challenges requires developing and nurturing leadership competencies. We aimed to evaluate the effectiveness of training simulations to assess public health leadership and decision-making competencies during emergencies as an effective learning and training method.

Methods: We examined the effects of two simulation scenarios on public health school students in terms of their experience (compared to face-to-face learning) and new skills acquired for dealing with similar emergent situations in the future. A mixed-methods design included developing a validated and pre-tested questionnaire with open-and closed-ended questions that examined the simulation impact and the degree of student satisfaction with the conditions in which it was conducted. Semi-structured in-depth interviews were conducted with the students after going through the simulations. The questionnaire results were evaluated using descriptive analytics. The interviews were analyzed using thematic analyses. All data were collected during June 2022.

Results: The questionnaire results indicate that students strengthened their interpersonal communication skills and learned about the importance of listening to the opinions of others before formulating their positions. Four themes emerged from 16 in-depth interviews, according to Kolb’s experimental learning cycle. Students emphasized the effectiveness of experiential learning versus traditional classroom learning. The simulation scenarios were felt to realistically convey critical issues regarding leadership, decision-making, and teamwork challenges. They effectively conveyed the importance of building a culture of conducting substantive and respectful discussions.

Conclusion: Simulation is a powerful pedagogical training tool for public health leadership competencies. Simulations were seen to be advantageous over face-to-face learning in imparting a range of leadership skills and hands-on practice. We recommend integrating simulations in all public health leadership training programs.

KEYWORDS
 simulation, leadership, communication skills, Kolb’s experimental learning, ethical dilemma


1. Introduction

Successful management of public health emergencies such as dealing with pandemics, earthquakes, fires, and other natural and man-made disasters, require the development and deployment of leadership competencies (1). Simulation during the COVID-19 pandemic helped refine protocols, facilitate practice changes, uncover safety gaps, improve response to crisis situations, supported team training and systems integration, and train redeployed healthcare workers in unfamiliar roles (2). Simulation helps train for essential clinical and leadership competencies using experiential learning supporting the quadruple aim (3).

Learning is the acquired behavior or potential change resulting from instruction, training, and practice or experience (4). In the context of professional training at a graduate level, learning is goal oriented and motivated by progress toward independent practice. Simulation is an effective, evidence-based learning tool that supports experiential learning and improves critical thinking (5, 6). Simulation has been shown to support the rapid acquisition of multiple skills, such as clinical skills, therapeutic procedures, time management, teamwork, and decision-making under pressure (7). Simulation based on Kolb’s Experimental Learning Cycle (8) supports learners benefiting from a direct and experiential encounter with a significant phenomenon, the investigation of which requires reflective observations of knowledge and experience. Kolb’s experiential learning model posits that learning includes four stages that repeat themselves: Concrete Experience, Reflective Observation, Abstract Conceptualization, and Active Experimentation, and that occur through a cycle of reflective observations of concrete experiences to gain a deeper understanding of what can be learned from each experience (9). New ideas are then applied to future experiences, renewing the cycle. Unlike traditional learning, Kolb’s model enables knowledge acquired in one experience to be applied to other, new, and unfamiliar experiences. The process of reflective observations and building perceptions provides tools and supports skills that allow an encounter with a new and unfamiliar situation to succeed under ambiguity and uncertainty (10).

Simulations for the development of leadership skills are applied worldwide in all health professions and at all career stages and have been proven to be effective in developing management and leadership skills (for example, (11–14)). The skills identified as significant for healthcare leaders include communication skills, teamwork, problem and conflict resolution, interpersonal skills, ability to work under pressure, negotiation ability, ability to motivate people, and entrepreneurship (15, 16). Simulation experiences can help clinical teams strengthen their leadership self-confidence when performing professional work in fulfilling their roles as public servants (17). Simulations can effectively replicate conflict situations and strengthen communication skills and provide effective ways to resolve conflicts. They allow health system workers to translate theoretical learning into practice (18), improve communication skills (19), physician learners to improve patient handovers and develop ethical behavioral norms that support management of leadership dilemmas (20).

Hertelendy et al. (21) found that 55% of accredited Master of Public Health programs in the United States provide Leadership training courses, and only one program offered a crisis resource management leadership course. The authors state that the COVID-19 pandemic and climate change brought emergencies to the forefront for health systems, so public health curricula must emphasize leadership competencies to prepare their graduates to lead complex crisis events.

We developed and evaluated the effectiveness of simulation training of public health leadership and decision-making competencies during periods of emergency as a pedagogical and learning method. The research examined the effects of the simulation training on participants in terms of their experience (compared to traditional frontal learning), the strengthening of their skills and the new competencies acquired for dealing with similar emergent situations in the future.



2. Materials and methods


2.1. Orientation to the study

This prospective, mixed-methods study is part of a larger multinational Erasmus Plus funded project for building Capacity in Higher Education entitled “Sharing European Educational Experience in Public Health for Israel (SEEEPHI): harmonization, employability, leadership, and outreach,” described in Bashkin et al. (22). Initial findings from the project point to considerable gaps between the needs of the public health labor force employers and the curriculum of Israeli Schools of Public Health, indicating a paucity of leadership training (23, 24).



2.2. Setting and participants

We developed and piloted a leadership course using training simulations designed for health professions in a recently opened learning track for healthcare management as part of a Master degree in Health Policy and Management at the Ben Gurion University School of Public Health (KD and ND academic coordinators of the program). The simulations were aimed at improving the ability to manage conflicts, strengthen teamwork, encourage collaborations with parties outside the healthcare system, and motivate a multi-disciplinary team. Eighteen students took the course and participated in the study at Ben Gurion University. The students were divided into three facilitated groups of six students (led by ND, KD, and IS).



2.3. Procedure


2.3.1. Simulation

The students were given general instructions about the training simulations followed by extensive debriefing, conducted on Friday, June 3, 2022, at the Faculty of Health Sciences Simulation Center at Ben Gurion University (Appendix 1). Each group was assigned a room with a small table, chairs, and a blackboard. Each group’s facilitator provided participants with their specific role description. Students were instructed to act according to their assigned role. The simulations were filmed. The students participated in the two simulations described in Appendix 1. The questionnaires (Appendix 2), requiring about 10 min to complete, were distributed to all participants after each simulation. The simulation videos were used for debriefing by the facilitator together with the participants.



2.3.2. Structured self-reported questionnaire

We developed and piloted a questionnaire (Appendix 2) that included 22 questions, including four questions on demographics (profession, role in the simulation, age, and whether they participated in a simulation in the past), nine open-ended questions, and nine closed-ended questions using a Likert scale from 1 to 5. The open-ended questions explored whether the students had the knowledge and skills to meet the learning goals of the scenario, what gaps they identified in their knowledge base and preparation for the simulation. The closed-ended questions examined the degree of satisfaction with the conditions in which the simulation was conducted, how confident they felt in managing the situation, the contribution of the simulation to their sense of security and confidence. Ten nursing students at Ben Gurion University who participated in previous simulations pretested the questionnaire, and the final version was modified to address their feedback. All participants completed the questionnaire anonymously.



2.3.3. The interview

We interviewed 16 students (out of the 18 participants) in June 2022, during the 2 weeks following their participation in the simulations, using a pretested semi-structured individual interview tool based on our interview guides (Appendix 3). Two students were abroad at the time of the interviews and were not interviewed. The interviews were conducted in Hebrew (by IS, a lawyer with an MBA in business administration and an MA in Emergency Medicine), trained to conduct the interviews by two highly experienced qualitative researchers (by KD and ND). Two pilot joint interviews were conducted for demonstration and practice. Before the interview, each interviewee signed a new consent form agreeing to conduct the interview and to allow its recording.

The interview guide included nine questions about the participants’ experience, what they derived from the experience, and how the simulation compared to traditional learning in a classroom. The Interview Guide’s questions were based on a literature review of simulation evaluation and debriefing. (KD and IS compiled) Three professors at Ben Gurion University, experts in leadership, simulations, and health policy, validated the questionnaire using the content validity method. This method is based on the relevancy and coherency of a framework’s elements and the degree they represent a specific goal (25). Two questions that were not clear were revised, and two new questions were added to the Interview Guide. In the second round of review, there was a consensus among the three professors regarding the suitability of the interview guide.

All students were offered face-to-face, telephone, and Zoom interview options (Zoom is a video-telephony software program), but all chose to be interviewed by phone. Each participant was given a code (interviewee number), and no identifying details of the participants were mentioned in the interview transcription or the data analysis.




2.4. Data analysis


2.4.1. The questionnaires

The questionnaire included an open and a closed section. The answers to the open-ended questions were analyzed using content analysis according to the Hickey & Kipping approach (26). The approach required three researchers (KD, IS, ND), two of whom worked together for much of the process, and a third researcher who verified the credibility of categories and the consistency of subsequent coding. In the first stage, KD entered the response data for each question into SPSS file v.29 (IBM, Armonk, NY, United States). During this process, ideas for categories were created, which highlighted the main themes emerging from the data. In the second stage, IS and KD read the answers (18 questionnaires for each simulation, for a total of 36 questionnaires for both simulations) and reached a consensus on the categories based on the dialog of the rationale underpinning each category. In the third stage, a copy of the responses was given to ND, who developed a set of categories compared with those identified by IS and KD. Disagreements were discussed until a final set of categories was agreed upon. In the fourth stage, IS and KD allocated categories and detailed codes. In the fifth stage, ND checked the coding decisions for accuracy and reliability. In the sixth stage, IS and KD merged and reallocated the details. In the seventh stage, ND checked the decisions regarding the merging and reallocating categories. Any discrepancies were discussed until a consensus was reached.

The codes can be seen in Appendix 5. Due to the small number of participants, the data analysis is descriptive. The frequency distribution for each answer is shown by comparing the results of the two scenarios.



2.4.2. The semi-structured interviews

We used assigned numbers for each interviewee to maintain confidentiality. The average time of the interview was 20 ± 4.76 min. The interviews were recorded and then transcribed by a professional transcriber. Details that could reveal the identity of the interviewees were omitted (e.g., position, specialization, etc.).

The interviews were analyzed using a thematic analysis method based on Kolb’s experiential learning model (8). A theme expresses a broad central idea that repeatedly appears in different forms of expression in the materials. The thematic analysis of the interviews was carried out in several stages according to Shkedi’s method (27). In the first stage, KD and IS read all the interviews to familiarize themselves with the data. In the next step, ideas, categories, and themes related to the research questions were identified by each reader. After the themes were agreed upon and validated, the characterizations and ideas were discussed while rereading the transcripts until the final themes were formulated with exemplar quotes. The themes were sorted and distributed according to Kolb’s experiential learning model and according to the research objectives (8). The themes and quotes were translated and documented in English at the final stage. We used a standardized codebook to ensure the validity of the translations from Hebrew to English.




2.5. Ethics statement

The study was approved by the ethics committee of Ben Gurion University of the Negev (approval #198–1 dated May 25, 2022). Participants gave informed consent for inclusion in the study and were informed about the procedures planned for anonymity, data protection, and privacy. A detailed explanation was provided before the simulations, and participants were given the option to opt out. The interviewees were asked to sign a consent form detailing the purpose of the study, their right to stop the interview at any stage they wished, a promise of confidentiality, and their consent to the interview was recorded. The recordings were used for transcription purposes only and then deleted.




3. Results


3.1. Sample characteristics

Eighteen students participated in the study. Table 1 illustrates the sample’s characteristics. The individual sample characteristics are shown in Appendix 4.



TABLE 1 Grouped sample characteristics (n = 18).
[image: Table1]



3.2. Questionnaires

Eighteen students completed the questionnaire after each scenario (Table 1). Ten were women (56%), and eight were men (44%). Their ages ranged from 26 to 50 (average 38 ± 7.23). Four were doctors (22%), five were nurses (28%), four were health professionals (22%), and five had administrative positions (28%). Eleven had participated in simulations in the past (61%), in the army, in studies, or their workplace.


3.2.1. Open-ended questions

The students were interested in fruitful dialog, cooperation and appreciated the importance of hearing different opinions. In contrast, more than half of respondents felt that the second scenario was more challenging and complex than the first scenario. Most felt they had the skills to meet the learning objectives in both scenarios (78% in the first scenario compared to 50% in the second scenario).

The students indicated that they strengthened their interpersonal communication skills and learned about the importance of listening to the opinions of others before forming their position. They strengthened their self-confidence, the ability to express a position on key topics and convince others and learned how to make compromises. Strengths they identified concerning themselves were listening to others without interrupting, assertiveness to stand up for themselves, and the ability to convince others about their opinions. They identified weaknesses mainly in the first scenario: difficulty expressing oneself, leaving their comfort zone, and rapidly raising their voices.

The participants said they enjoyed the group dynamics, joint discussion, and presentation of the dilemma from the varied perspectives of others. They least enjoyed entrenching themselves in a position and lashing out at others. Some were disturbed by the feeling of being video recorded.

When asked: “Will participating in the simulation help you deal with similar situations in the future?” 89% answered yes. The ways of influence were diverse. For example: “It increased my confidence to stand up and convince others of my position. I felt what it was like to stand in front of senior people and express myself, it helped me understand how to behave correctly to promote interests, and I learned how to compromise and reach a consensus.”

The distribution of answers for each question for both scenarios is shown in Appendix 5.



3.2.2. Close-ended questions

The questionnaire included nine closed questions in which participants were asked to indicate their agreement with each statement on a Likert scale. The participants were positive about both scenarios. Most respondents expressed satisfaction with the conditions under which the simulations were performed, felt confident in managing the simulated conflicts, identified the issues that require leadership skills, and their leadership ability. There was a slight improvement in responding to the questions in the second scenario. The distribution of answers for each question for both scenarios is shown in Appendix 6.




3.3. Interviews

Sixteen of the 18 students who participated in the simulations were interviewed (89%). Of them, 9 were women (56%), 7 were men (44%). The data analysis resulted in four main themes according to Kolb’s experiential learning stages model (8): face-to-face learning versus simulation experience; differences in experience between the two scenarios; simulation as a toolbox for the continuation of personal and professional life; and, accepting the scenario as valuable for professional training and relevant to their work.

Table 2 illustrates the themes and sub-themes according to the stages of Kolb’s experiential learning model.



TABLE 2 Themes and sub-themes according to Kolb’s model.
[image: Table2]


3.3.1. Theme I: face-to-face learning versus the simulation experience

In the first stage of the experiential learning model, an active experience in a new or familiar situation requires investigation and interpretation. Most of the BGU University degree classes are taught in a traditional face-to-face learning modality (a lecturer standing in front of a class of students). The simulations described in this study are the first experiential experience within the master’s degree. The students were assigned roles and had to deal with the situations without guidance or external intervention. In the interviews, they noted the significant differences between the two learning methods according to the following sub-themes:


3.3.1.1. One-person show vs. co-play

In face-to-face learning, the lecturer determines the order of conduct in the lesson and the course. The students are more passive, compared to the simulation - in which the students are given a platform to be interactive and leading, and the instructor is more passive.

Interviewee #1 opined: “It’s much more interesting, and you want to participate and give of yourself more. In face-to-face learning, you sit in class and fiddle with the phone, talk with friends, and fiddle with the computer. Here you were all in action, a partner in the task.”

Interviewee #10 emphasized the importance of everyday discourse: “I believe in the discourse, and I like these opportunities. I like unusual things. All these courses, where you learn all kinds of theories, are very specific and defined. When there is in between the possibility to add the discourse and the interactions, people Everyone brings with them their own beliefs and life experience. The opportunity in the simulation allows much more learning. I like listening to others, and if I have something to take from someone else–it’s an opportunity in my eyes.”



3.3.1.2. Theoretical versus experiential learning

Most of the face-to-face classes are theoretical, planned, and less experiential. Although the simulation is designed, the student’s behavior cannot be predicted, which makes learning an authentic experience when the student-actor reacts to each other during the scenario. The simulation experience is an opportunity to apply and practice skills that cannot be acquired theoretically in a classroom setting in front of a lecturer.

Interviewee #15 shared: “These are exactly what I wanted, practical tools. You can sit and talk in class for hours and hours, and it does not get to you. It would be best to practice changing something inherent in you and your habits. And practice it in a safe, controlled environment - It seems much more correct to me, and it’s also what later gets you used to function in real-time. So, I think this simulation taught me much more than all the classes. Because theory is nice and important, but if you do not apply it, you have not done anything with it. I would be happy for it to be more.”

Interviewee #10 added: “I remember the ability of the one who led the discussion to let people talk, exchange opinions and criticize each other and finally bring things together. Stop and sort out the important details. I said, ‘Oh, this is a point I take.’ The ability to put things together. One of the participants pulled something from “under the waist,” and I told myself that you are never prepared for every situation. I looked at the girl when he said it to her. She was speechless for a moment and did not know how to react. These things can always reach us one way or another; someone can catch you “below the belt,” and you must deal with it. It was an empowering experience, an opportunity to deal with something, and from a place where you are a part, it was a good experience.”




3.3.2. Theme II: differences in the experience between the two simulation scenarios

The second stage in the experiential learning model includes reflective observations on the simulations. The students experienced two scenarios that were not built on each other. They brought up differences in their personal experiences regarding the two scenarios in their reflective observations.

Interviewee #2 shared her feelings: “The first was like an experience, both in my role and group dynamics. It was more relaxed. There were more requests to hear the other opinions, to let the sentences finish. The second simulation had a battle atmosphere; everyone got to say what they wanted and believed their opinion should be accepted now. There I felt less desire to listen.”

Interviewee #4 enjoyed both scenarios equally and pointed out the challenge in the second simulation: “I enjoyed both simulations. In terms of the role, the first role was much easier on the surface. It was easier to play it than the second role, which was more demanding and complex and required rethinking this matter.” The reasons for the differences in feelings between the simulations included three sub-themes:


3.3.2.1. Micro versus macro system scenarios

The interviewees mentioned that the first scenario was written as a discussion at the local level with characters they could more easily identify with. In contrast, the second scenario simulated an ethical dilemma among senior officials at the national level, which felt less real to them.

Interviewee #10: “The first was more convenient to operate and was something we were familiar with, material we went over and dealt with, the team members we knew, also their thoughts on the issue. The second was more challenging, issues that stand in the way of a world without solutions. Even at the level of knowing what I want to say or what I think about, it was more challenging there. But it was also more interesting because you could be in less comfortable places, but more enabling.”



3.3.2.2. Knowledge gaps and how best to overcome them

The gaps in knowledge and familiarity with the material affected the overall experience. Interviewee #14 mentioned the prior learning that helped in the first scenario, and in contrast, the challenge and the need to “get out of the box” in the second scenario: “The first one was within the material that we studied, and then we more or less knew what we were talking. The second simulation was a bit out of the box because we got roles we had no idea how to process.”

Interviewee #6 expressed the fear she had and overcame the situation through the support she felt from her co-workers: “Even though they had their role, they gave a feeling: do not be afraid, we are all in the same boat. They cooperated, and that’s what helped me. It’s an experience for life - sometimes you need good people next to you that you can trust. As soon as you do not know something, you look for someone better than you at it, and that’s what I did. That’s how I bridged my gaps.”



3.3.2.3. Innocence versus taking over the discussion

Some interviewees talked about innocence in the first scenario. From a “soft landing” into a situation that was more familiar, about which they had prior knowledge and were able to enter the role relatively quickly. On the other hand, in the second scenario, an ethical dilemma was presented concerning the sensitive area of the individual’s right versus the common good, making the discourse aggressive, in which each character wanted to voice and impose their position.

For example, interviewee #11 shared: “The first, I felt there was innocence. The second, everybody became more aggressive. You try to give a solution to a problem in half an hour, and everyone has their position, and everyone wants to win. It does not seem realistic, and it also turbocharges these matters. It introduced more emotions and more aggressiveness. They tried to forcefully take over the discussion and not listen to what others had to say. Ultimately, I learned that not every matter and issue you represent will be the only one that will pass, that you will win over everyone, and that your opinion will be accepted. Not realistic Every discussion you participate in, the topic you promote will be the one that will receive the full attention.”




3.3.3. Theme III: simulation as a toolbox for the continuation of personal and professional learning

The third stage of the model emphasizes the importance of information processing in the reflective processes that lead to changing existing perceptions and behaviors. Simulation has a wide variety of meanings and roles that allows participants to experience a predefined experience and practice different skills. The practice enabled the participants to investigate, learn, and reach conclusions about what was good (more or less) in their conduct with others.

An attempt was made to simulate complex situations of discussions in various dilemmas while trying to reach a consensus. The process of reaching an agreement is an essential skill that must be practiced to be effectively used in real-world situations. The participants noted in the interviews that the simulations equipped them with a toolbox of different skills that were divided into four sub-themes:

(i) Listening, inclusion, and integration skills

Listening is one of the essential tools in the ability to lead. Interviewee #8 described the importance of listening: “I think that some of the opinions that people have around a table in one or another meeting may require listening to the end and not being fixed in your position. Sometimes a position may be mine, and I believe in it, but it is important to listen to others because they can Be that it can change a mind.”

Inclusion is an important element in listening because it is possible to listen technically, and it is also crucial to include different professional opinions. Integration makes it possible to connect listening and inclusion and to understand what can be derived from them. Interviewee #10 defined it from her point of view in a way that explains the importance of inclusion and integration: “I first learned to listen, which is something that challenges us sometimes. Stop for a moment and hear all sides, integrate things. On the other hand, I was very comfortable listening to and agreeing with others, and I had to remind myself to stand by the opinion I had to present here. This is also something that I will take to life, always remembering to be both. Also, in the ability to listen, in inclusion, but on the other hand, I always have to remember who I am and what I bring. I must preserve and see how it connects.”

(ii) Self-confidence, a sense of higher competence

Self-confidence relates to the leader’s ability to act, make decisions, and influence others. During a simulation, the participant can learn whether he has this feature and build on it accordingly. Interviewee #2 authentically shared the tool added to her toolbox: “It gives a sense of security that you are sitting in a forum and can express yourself. The experience strengthens future dealings with similar situations.”

A sense of competence relates to and is built through successful experiences. This feeling is acquired, and the individual must experience it to know her/his capabilities. Interviewee #2 shared: “I think experimenting with the simulations increases the ability to deal with similar scenarios. Although I do not sit with the Minister of Finance, I do sit with seniors.”

(iii) Meeting management, leading, striving for achievement

Decision-making is required in all emergent situations. Decisions should be based on data, execution capabilities, and more. One of the ways to make an informed decision is to have a professional discussion of the data and to listen to various opinions. Interviewee #10 explained how the simulations contributed to her professional world: “It’s something I’m not strong at, and I’ll run into it, sitting in such meetings that are more in the noise of the world. Today I’m used to doing professional things, which I’ve known for years. It’s relatively something to sit in meetings where you talk about things from a much higher level, with a broader view of the collaborations of other factors that ultimately affect important things and all kinds of practice in the field, which is new to me. For me, it was an opportunity to dive into it and be a part of something like this in the broader view.”

Leadership in the professional world is not measured by the definition of a role but by the execution of the task and the ability to harness additional people to the task (28). This ability is not self-evident, especially in ethically complex tasks (29). Interviewee #15 shared when asked about the relationship between professional life and simulations: “The first simulation was quite similar because I was with people who supposedly came to hear from me, and I was being led, so it felt quite similar to me. And the second one was more difficult for me because I had to deal with the fact that they were on the same level, and I had to negotiate with them. These are different strategies. It’s more difficult. You do not come and give instructions. Everyone had their agenda, and I had to deal with it and try to lead the discussion.”

Although reaching the required achievement is significant, one must remember how one strives for achievement. Interviewee #9 shared his strategy: “In the conduct of striving for contact or achievement, I learned that you need to pay attention to who is sitting next to you, to the personal complexity of the people next to you. In one of the simulations, my way offended one of the partners. But okay, in real life, I get to know the people better and know a little more.”

(iv) Learning about myself versus learning about colleagues’ skills and competencies

One of the most critical tools in the toolbox required of leaders is one of self-awareness, which is routinely built through self-learning and getting to know yourself and your colleagues. The participants emphasized that a person who thinks he can act alone will not be able to promote, manage, lead, and lead for a long time. For example, interviewee #1: “One of the girls who was with us in the group, her character and character, that’s what I thought until the simulation, was arrogant and did not treat anyone and ignored the environment and was focused on herself. That’s how it looked. After the simulation, I got to know a completely different person, shared more, and listened to different opinions. She consulted with us, and it was ‘wow, what a completely different person,’ one person in the class and someone else in the simulation.”

Interviewee #12 confirmed: “I learned even from the first simulation to the second. I told myself that I would give my friends more space to speak and listen to their arguments. And as soon as I heard the sides and there were smart arguments, I connected. It helped me to be more open-minded. As if to listen more, to get more opinions.”

Interviewee #16 added: “The simulation allowed me to look inward and outward. Looking inward is really from the situation I learned about myself, the points that are more or less difficult for me. And it’s an amazing experience to see the extraordinary abilities of other people. Verbally as well, also in terms of group dynamics, also perceptual.”



3.3.4. Theme IV: accepting the scenario as training for their professional work and organizational challenges

The fourth stage of the experiential learning model deals with examining the new insights gained when participants face similar situations in the future. Indeed, the participants compared the simulation scenarios to their daily work life. The interviewees reported they had diverse roles in the health system, hence the variety of answers they gave, each from their perspective and personal experience. The responses were divided into two sub-themes:

(i) Alleviating concerns in communication with superiors and bosses

Interviewee #14 described the opportunity made possible by the simulation to sharpen communication skills with his superiors during discussions and to voice his opinion: “If we put together everything, we learned about what was in the simulation, in the end I took out quite a lot of tools and quite a lot of options that I did not even think I had. Also, communication with People and communication between people from completely different worlds. Because even in the simulations, we were in all the various professions in the health systems. I used to be afraid to talk to someone in a senior position. Now I feel that I can be direct and have my opinion in front of seniors.”

(ii) The culture of discussion

When you practice a culture of discussion through simulation, you can arrive more prepared and act in a more efficient and respectful manner. Most interviewees brought up the topic of discussion culture as a key matter. Part of leadership is the ability to conduct a discussion that respects all participants and, above all, invites all opinions to be heard to help teach an informed decision. However, as in professional life and simulations, some discussions were more heated and less respectful. Interviewee #1 described her insights that everyone should be given an opportunity, including herself: “What I take, I’m talking about the second simulation that she was a little more aggressive and more entrenched in her position, that’s when you want to say something - say it and stand your ground because, in the end, they will hear you. I mean, not because several people together told you no, so what you say is wrong and unjust. You will bend down and follow their position. You can continue to try to convince and prove. And you do not have to say things aggressively. The message can be conveyed in a pleasant way.”

Interviewee #4 described the discussion culture and the importance of listening and reaching a consensus pleasantly. Despite the extensive experience that professionals have, other opinions can be valuable: “I’ve been in the profession for many years. I’ve participated in all kinds of meetings and led all kinds of things. I have experience. From the simulation, I took attention. It’s important not only to speak but also to hear. That’s what we need to learn to do, including me. We often want to voice and decide. It’s important to hear each other and reach a common denominator.”

Interviewee 5 emphasized the importance of dealing with objections: “First of all, I experienced dealing with people who seem programmed to have an opinion contrary to mine and how to deal with it respectfully on the one hand and matter-of-factly on the other. At the level of the simulation itself, I think it was an excellent simulation.”

Interviewee #11 mentioned the vital element of different opinions, which can be heard in a cultural discussion: “Discussion management. These seem to me to be the main things. I do not think you can afford in real life to behave aggressively. Maybe I’m naive. I have not experienced politics or things like that.”





4. Discussion

The simulations demonstrated the unique importance of using simulation to train public health students in improving their leadership competencies. The results highlighted the need for innovative learning and experiential opportunities beyond providing students with theoretical knowledge. The innovation of our findings may lie in identifying strategies for inculcating and strengthening leadership skills in practice beyond traditional classroom learning. Similar simulations in Public Health Schools have not been conducted in Israel. The literature in the field of simulations in the healthcare system is traditionally concerned with strengthening clinical skills, and communication between therapists and patients and less with leadership, leading teams, and decisions making (30). Herein lies the contribution of simulation to strengthening leadership and decision-making through innovation and creativity.

All participants agreed that realistic-simulated leadership dilemmas were a valuable learning strategy and offered a powerful process beyond that occurs in face-to-face learning. The experience, dynamics, interaction, and interpersonal communication challenged the participants and their learning more than in their face-to-face teaching. Theoretical studies are essential, but they are different from the immersive experience, in which the students are empowered to develop skills that will be used in the future in their personal and professional lives (31, 32). These findings are consistent with previous studies, which found that experiential training has a positive influence on the learning process (33–36). Simulation is considered a safe method when learning to address unpredictable situations concerning non-technical skills and thus can improve management and leadership abilities (37). Students are more likely to progress in their learning and skill acquisition through simulations (38).

The quantitative and qualitative findings suggest that the simulation’s lasting value may lie in provoking deep reflections and insights by the participants about their leadership and management skills. Most participants saw the simulations as a bridge to explore their confidence and learn to make their voices heard more effectively during discussions and how they can encourage others to speak up. The participants gained an understanding of moving from solo leadership to teamwork and the ability to respectfully listen to the opinions of others, as in Cooper et al. (12). The study also found, as noted by Gonen et al. (39), that the simulation increased the chances of effective learning with long-term assimilation. The participants reported that they gained many tools from participating in the simulations such as strengthening their self-confidence to voice their opinion and convince others, listening more effectively, making decisions under conditions of uncertainty, and more. Similar findings were found in a study that examined the effects of participating in a daily workshop in Israel based on simulations to strengthen communication skills among 42 medical students in their Psychiatry department rotation (19). The authors found that there was a significant increase in the interpersonal communication skills of the participants, as well as improvement in their self-confidence in communicating with patients. Peleg (40) described a process of implementing simulations within an interpersonal communication course among physical therapy students. The students found the scenarios relevant to their learning process and the simulation effective and realistic. They added that they experienced the simulation as a significant event that promoted learning. Chen et al. (41) found that in simulations carried out with the aim of examining coping strategies during an emergency, the simulations reflected flexibility in decision-making among emergency incident managers.

Cooper et al. (12) developed a training program to teach key concepts of teamwork and leadership among 108 managers of US healthcare organizations. The simulations helped the participants identify issues with self-confidence encouraging the students to acknowledge that they were afraid to speak their minds. Some commented on their failure as leaders to invite others to speak up. Others recognized the need to improve teamwork and communication. The participants in the current study raised similar points of weakness, and it became clear that there is a need to strengthen these skills during the socialization to the profession as part of the studies and in their workplaces.


4.1. Limitations

Our study has several limitations. First, we had a limited number of participants in our pilot study, and all were selected from a training course in leadership. However, the students came from various backgrounds and roles so that a multi-disciplinary team could be simulated in each simulation. Second, the study results reflect the Israeli health and education system, which may not be generalizable to other countries with their distinct health delivery and training systems, comprising unique legislative and organizational characteristics, and within diverse clinical and political settings. Third, we cannot be sure how effectively the lessons from this study are generalizable to public health leaders in real world situations. Fourth, the study did not account for the “learning style” of the participants. Fifth, the interviews were transcribed from Hebrew, the native language in Israel. This may have increased the chances for variations in the interpretation of our data. We made all efforts to ensure methodological rigor and validity of the translations from Hebrew to English by using a standardized codebook, meeting frequently, sharing and comparing our results, and performing a pilot analysis. Throughout the study, we conducted an ongoing internal quality audit during our meetings, adapted from Mays & Pope (42) and Tong et al. (43), to determine whether the data were collected, analyzed, and reported consistently according to the study protocol.




5. Conclusions and recommendations

The results from the study demonstrate that simulation training is a powerful pedagogical tool in the leadership education of public health leaders. Simulation realistically conveys critical issues regarding leadership and decision-making, teamwork challenges, and can instill a culture of conducting substantive, reflective, and respectful discussions. Simulation has many advantages over face-to-face traditional learning in imparting skills, feedback, and practice. The simulation allows a powerful emotional experience tailored to different professional and emergency contexts essential to developing public health leaders. We recommend integrating simulations in all public health leadership courses. Further research is needed to examine the long-term effectiveness of simulations on managing meetings, reaching consensus, persuasiveness and self-expression, and decision-making skills in times of emergency and crises. This pilot study will help to further enhance our leadership programs by providing powerful scenarios for imparting essential management and leadership skills. Future work is needed to perform an objective assessment of the participant’s performance in simulations and real-world situations.
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This study proposes an approach to the external evaluation of medical education programs' quality based on a combination of indicators, including international rankings, external stakeholders' input, and independent agencies' assessments. We modify the success equation with a detailed consideration of the skill component and its decomposition into internal and external quality assurance elements along with authority. We carried out a bibliometric analysis regarding the problem of medical education quality assessment in the context of achieving sustainable development goals. We described the calculation model of external quality assessment indicators through the algorithms of independent education quality assurance agencies' activity and rating indicators shown in the modified Mauboussin's equation. The model considers the economic component (the consequence of achievement) of skill, which is expressed in raising funds from external sources to implement educational and scientific activities. The proposed algorithm for assessing the educational program quality can be applied to benchmark educational program components, complete educational programs within the subject area, and the educational institution for different areas. We propose a “financial” model for educational program quality based on the analysis results. The model makes it possible to determine the need for additional focused funding of the educational program based on the individual analysis of the external evaluation criteria of the achievement level. This study analyzes the accreditation results of more than 110 educational programs in 2020 and 8 months of 2021 within the direction 22 “Medicine” (according to the national classification of fields of knowledge) (state and private Ukrainian medical universities).

KEYWORDS
medical education, education quality, education funding, education evaluation, bibliometric analysis, sustainable development goals


1. Introduction

The quality of medical education is a popular area of study by scientists in various applications:

- at the national level, with proposals for the development of strategies for improving educational programs (1);

- at the regional level, taking into account the specifics of medical programs (2, 3);

- in terms of institutional accreditation in general (4);

- communication with practitioners and employers (5, 6);

- discussions about the importance and influence of individual indicators on the quality of medical educational programs (7–9);

- the role of stakeholders in ensuring the quality of medical education (10, 11), etc.

As the analysis of the data presented above shows, assessing the quality of education (especially external, which is implemented by independent agencies) is carried out qualitatively (the presence or absence of indicators according to various criteria). The lack of a quantitative assessment complicates the evaluation process to some degree. A tool that can quantify at least some of the indicators is needed.

External accreditation of educational programs by the National Agency for Higher Education Quality Assurance is currently the only tool for assessing the quality of medical education in universities under the Ukrainian Ministry of Education and Science and the Ministry of Health.

State regulation of educational activities (12, 13) to meet the Sustainable Development Goals (14, 15) can only partially satisfy the requirements of educational services consumers. Innovation strategies (16, 17), providing leadership in the implementation of breakthrough technologies (18, 19), choosing the most effective forms of the educational process (20, 21), creating a successful socio-economic model of the university (22–24), promoting the university brand on the market of educational and scientific services (19, 25), evaluation of educational program quality by stakeholders (26, 27), and the openness of information about the educational program (28, 29)—all these characteristics are the subject of examination during the implementation of external education quality assessment.

This study demonstrates that quality assurance in education is a multifactorial “experiment”. All components of the socio-economic state of the region are essential, especially the organization of training in different periods, the influence of external factors on the demand for educational programs, etc. (30–52).

The research is based on the example of data analysis in the field of “Medicine”; the research results can be further applied to other educational areas.

The data of bibliometric analysis of the keyword “medical education” states that various aspects of quality assurance are an integral part of the medical education analysis (Figure 1, tool—VOSviewer, analyzed 109,000 documents in all areas, selected the most cited 2,000 for the period 2016–2020, the minimum number of mentions of keywords: 25, excluding keywords related to specialized medical terminology). Interestingly, a significant number of keywords presented in Figure 1 are related to Sustainable Development Goals (Figure 2, tool–VOSviewer, analyzed 8,000 documents in the field of “medicine” for the period 2016–2020, the minimum number of mentions of keywords: 50, excluding keywords related to specialized medical terminology), which determines the additional relevance of this study.


[image: Figure 1]
FIGURE 1
 Bibliometric analysis of the key phrase “medical education”.
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FIGURE 2
 Bibliometric analysis of the key phrase “sustainable development goals”.


Furthermore, the analysis was performed on data related to life expectancy and healthy life expectancy indices and indicators of the Universitas 21 rating leaders. The analysis involved constructing a table of relevant indicators and examining the top 10 countries in the ranking of Universitas 21 and the first 36 countries in the ranking and their respective indicators in the Life Expectancy Index 2020 and the WHO Healthy Life Expectancy Index 2018. The analysis aimed to explore the relationship between these variables and determine whether there is a significant correlation or associ ation between them. We utilized a simple linear regression model and interpretation of its coefficients to illustrate the interconnection between said indices. For the first round of analysis, we selected the Life Expectancy Index 2020 rating as the dependent variable, with the national educational Universitas 21 ranking as an independent variable. The second round of analysis accounted for data from the WHO Healthy Life Expectancy Index 2018 as a dependent variable and Universitas 21 ranking as an independent variable.

Success (S) in achieving results in any activity depends on two components: skill (M) and luck (L). This approach is reflected in Michael Mauboussin's success equation (53), which is a weighted linear function of skill and luck:

[image: image]

where the value a reflects the relative weight of skill in the range from 0 to 1, and as a result, b = 1 – a.

Suppose we relay this approach to assessing education quality, in that case, we encounter the term “luck” as a very limited set, which is reduced to success not in achieving the quality of the educational program, but luck regarding the contingent involved in the current educational program. Furthermore, all the success, which is directly related to the educational program quality, can be measured by skill, and a value in (1) is around one. Thus, we can only talk partly about the paradox of skill in the case of the “education quality” dynamic system. For the system “education quality”, the term “skill” in (1) has three components:

1. internal quality assurance of the educational program q.i.

2. mobility in improving the educational program in response to the challenges mo.

3. external evaluation by stakeholders and independent agencies q.e.

However, the success of the university's educational activities depends not only on skill and (at a minimum) luck but also on a third parameter—the authority of the university (R), which is determined, inter alia, by world rankings. Thus, the equation of Mauboussin's success can be upgraded to the following form:

[image: image]

where a + b + c = 1.

Considering components of the skill defined above, Eq. (2) will take on the form

[image: image]

External evaluation of the education quality by stakeholders and independent agencies is one of the most effective ways to determine the competitiveness level of an educational program. This tool is effective in cases when quality assessment indicators are clearly defined.

A multi-factor model for assessing the quality of medical education is proposed, which is based on the view from the “inside” (quality indicators of the components of the educational program and the quality assurance system) and “from the outside” (indicators of the success of the educational program according to the evaluation methods of the Ministry of Education and Science, the National Agency for Higher Education Quality Assurance).



2. Materials and methods

Since rating agencies, in addition to general university rankings, also implement university rankings by area (which actually assess educational program(s) quality within a field), additional mechanisms for educational program benchmarking are emerging.

Given the similar nature of the external and rating university evaluation, the success in Eq. (2) for the university can be interpreted as follows:
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where
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The success of the educational program is also determined by Eq. (4). However, given the insignificance of luck's contribution to educational program quality, equation (5) takes the form

[image: image]

In this study, we try to describe the component EXT in (7), considering both the rating agencies' requirements for education quality assessment by area and experience of external accreditation of educational programs by the National Agency for Higher Education Quality Assurance (Ukraine) in 2020–2021. We focus on determining the indicators QE and R because the weight factors a and c may vary for a particular evaluation period.



3. Results

The presence of Ukrainian institutions providing higher medical education in the world rankings is currently a future matter. Advances on the path to the entry of Ukrainian universities to the branch medical ratings are possible due to benchmarking the main rating indicators and understanding the landscape and depth of their content. In addition, one should consider that industry rankings do not assess specific programs but the whole subject area. This fact determines the additional relevance of developing procedures aimed at the evaluation of educational programs. An attempt to evaluate medical education and the institutions that provide it was made in the ranking of the top 100 faculties of domestic universities (Top best faculties of Ukraine according to Forbes, 2021) and the ranking of the top 200 universities in Ukraine (HEI rating “TOP-200 Ukraine 2021”, 2021). Indirectly, these ratings can be used to assess educational programs' quality, but they have a low level of detail in the assessment as their main drawback.

Assessment of educational institutions' quality is also carried out according to the scientific component (54). However, it is more likely to be named an outcome of quality education, expressed in the level of implementation of research results. Such attestation is currently implemented by the Ministry of Education and Science of Ukraine for subordinated universities, which does not allow us to compare the results with the indicators of universities subordinated to the Ministry of Health of Ukraine. In addition, this tool does not allow the allocation of a separate sector “medicine,” as it evaluates the activities of universities in the field of “Biology and Health.”

Based on the assessment of certain university performance indicators, the Ministry of Education and Science of Ukraine has developed a methodology for allocating state budget expenditures (55). Since 1 January 2021, this method is also applicable to universities subordinated to the Ministry of Health of Ukraine. Among other indicators, this technique uses the indicator of international recognition and the indicator of graduate employment, which are part of the second term of Eq. (7).

Using the data of ratings of the Life Expectancy Index 2020, the WHO Healthy Life Expectancy Index 2018, and Universitas 21: Ranking of National Higher Education Systems 2020, we constructed a table of relevant indicators of Universitas 21 rating leaders related to life expectancy and healthy life expectancy. Table 1 presents the top 10 countries in the ranking of Universitas 21 plus Ukraine. For a more detailed analysis of the relationship between the ratings, the first 36 countries of the Universitas 21 ranking and their respective indicators in the Life Expectancy Index 2020 and the WHO Healthy Life Expectancy Index 2018 were considered.


TABLE 1 The Life Expectancy Index 2020 and the WHO Healthy Life Expectancy Index 2018 for the first 10 countries in Universitas 21 rating plus Ukraine.

[image: Table 1]

Figure 3 demonstrates the results of the life expectancy assessment depending on the national level of higher education. The coefficient at x in the linear regression equation can be interpreted as follows: with an increase of the Universitas 21 index by one unit, the value of the Life Expectancy Index increases by ~0.152 years. This fact allows us to conclude that education (primarily medical) quality directly impacts the parameters used in compiling the Life Expectancy Index. However, the model is limited and illustrative, as it does not consider several factors directly related to healthcare and health services.


[image: Figure 3]
FIGURE 3
 Universitas 21 index against Life Expectancy Index (in years).


Figure 4 is similar to Figure 3, but it estimates the life expectancy according to the WHO Healthy Life Expectancy Index 2018 relative to the Universitas 21. The coefficient at x in the linear regression equation for this case shows that by increasing Universitas 21 by one unit, the value of life expectancy according to the WHO Healthy Life Expectancy Index increases by ~0.145 years. This dependence is also not decisive but should be noted in the context of medical education analysis.


[image: Figure 4]
FIGURE 4
 Universitas 21 index against the WHO Healthy Life Expectancy Index (in years).


Table 2 presents European universities ranking in the “Medicine” field according to QS World University Rankings. The university's rank is determined by the value of “Overall Score”. It is important to consider that the positions of compared universities in the ranking may differ significantly despite slight differences in the value of the “Overall Score.” In the general case, the assessment of university performance according to the QS methodology (56) is based on six key factors:

• Academic Reputation (40%)

• Employer Reputation (10%)

• Faculty/Student Ratio (20%)

• Citations per Faculty (20%)

• International Faculty Ratio (5%)

• International Student Ratio (5%)


TABLE 2 QS rankings of Europe universities by subject “medicine”.
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This study has an interest in analyzing the data related to the EXT component in (6) in the field of “Medicine”. Therefore, we use QS World University Rankings by Subject, which takes into account the following indicators:

• Academic Reputation

• Employer Reputation

• Citations per paper

• H-index

Indicators “Academic Reputation” and “Employer Reputation” are based on the data obtained during surveys of academic institutions' employees and employers, respectively. Indicators “Citations per paper” and “H-index” are used to measure the scientific productivity of the university by subject. The principles and reasons for using these indicators are described in detail in (57). The weights of mentioned indicators differ by area, hence within the “Medicine” subject, the following set is used: Academic Reputation, 40%; Employer Reputation, 10%; Citations per Paper, 25%; and H-index, 25%. For universities training health professionals, one can see that priority is given to reputation in academia and scientific productivity, while reputation among employers clearly recedes into the background.

We propose using QS World University Rankings by Subject in the model discussed in this study: Academic Reputation and Employer Reputation are included in the component cA of Eq. (6), and Citations per Paper and H-index are accounted for by the component aQE. Weight factors for these indicators should be consistent with the weight factors of the other components in terms of Eq. (7). However, the QS Rankings approach provides a general idea of prioritization in university performance indicators in the “Medicine” subject framework.

The methodology for external quality assurance of educational programs incorporated by the National Agency for Higher Education Quality Assurance has the following features [the description is based on the regulatory framework of the National Agency (58)]:

Accreditation is carried out by nine (for the bachelor and master level of higher education) or 10 (for the phd level of higher education) criteria:

• Criterion 1. Project and goals of the educational program.

• Criterion 2. Structure and content of the educational program.

• Criterion 3. Access to educational programs and education results acknowledgment.

• Criterion 4. Learning and teaching within the educational program.

• Criterion 5. Control measures, student evaluation, and academic integrity.

• Criterion 6. Human resources.

• Criterion 7. The learning environment and material resources.

• Criterion 8. Internal quality assurance of the educational program.

• Criterion 9. Transparency and publicity.

• Criterion 10. Learning through research (for PhD level, not considered in the current study).

Each criterion evaluates the educational program and educational activities within the program according to the evaluation scale, which covers four levels of compliance.

• Level “A”: the educational program and activities within the program fully meet the assessed criteria and have an innovative/exemplary character.

• Level “B”: the educational program and educational activities within the program generally meet the assessed criterion with shortcomings that are not significant.

• Level “E”: the educational program and/or educational activities within the program generally do not meet the assessed criterion, but identified shortcomings can be eliminated within 1 year;

• Level “F”: the educational program and/or educational activities within the program do not meet the assessed criteria. The identified shortcomings are fundamental and/or cannot be eliminated within 1 year.

The educational program can receive one of four grades:

• Accredited and marked as exemplary (A).

• Accredited (B).

• Conditionally accredited (E).

• Rejected in accreditation (F).

The following conditions for determining accreditation grade are proposed based on the number of corresponding criteria grades:
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This study analyzes the accreditation results of more than 110 educational programs in 2020 and 8 months of 2021 within the direction 22 “Medicine” (according to the national classification of fields of knowledge) (state and private medical universities).

The above evaluation criteria have been considered in previous studies (59–65) as those that have a significant impact on the quality of educational programs in the process of external expertise.

Table 3 is constructed on the basis of the abovementioned 110 programs' accreditation data. For each educational program and corresponding evaluation criteria, we present the ratio “Success/Innovation”.


TABLE 3 Educational program accreditation results within the direction 22 “medicine”.

[image: Table 3]

Success (ks) is the percentage of grades A (nA) and B (nB) of the total accreditations number in the program for each area (N) and relevant criteria. Innovation (ki) is the percentage of grades A (nA) of the total accreditations number in the program for each area (N) and relevant criteria.
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The criteria were combined into meaning-based complexes for a more effective and simple assessment of the success and innovation of educational activities within the educational program and the whole direction. “Content and Potential” (CP) complex combines criteria 1, 2, and 7; “Algorithms” (A) complex combines criteria 3 and 5; and “Personalities” complex combines criteria 4, 6, 8, and 9. Further evaluation of these complexes allows for a comprehensive assessment of both the educational program and the set of programs. Table 4 contains the Success/Innovation ratio calculations for the described criteria complexes for educational programs of 22 “Medicine” direction.


TABLE 4 Evaluation of success/innovation of criteria complexes.

[image: Table 4]

Success (ks) and innovation (ki) are included in the QE component of Eq. (7), as they pose a convenient and accessible tool for external quality analysis. Equation (7) in explicit form, adapted to assess educational activities quality is:

[image: image]

The component QE presenting an external quality evaluation of educational activities consists of the following components:

Φb is the component determined by the basic funding from the Ministry of Education and Science. In the case of university-level assessment, this component is formed for the whole institution.

Φe is the component determined by funding from external sources (except for basic funding): basic funding of science, grants, economic contracts, governmentally funded research projects, and special funds of the Ministry of Education and Science, e.g., [image: image]. In the case of university-level assessment, this component is formed separately for each area.

Ratio [image: image] illustrates the financial independence of the educational institution. The ratio of logarithms allows effective handling of cases where funding from external sources significantly exceeds the basic funding and vice versa. Maximum value [image: image] for Fe≫Φb is limited by 2.

[image: image] is the component formed by the sum of Success/Innovation ratios for each direction and the relevant criteria complexes. In the case under consideration, the criteria are divided into three complexes, so the maximum value of the sum is 3.

University authority level R depends on two components, the first of which (rgen) characterizes the university's position in the rankings (international and/or national) as a whole institution. The second component rloc characterizes the direction's position in ratings by area. The maximum value for both components is 1, while the second component allows accounting for situations when the rating by area does not exist or the university is not included in such rating. In these situations, it is recommended to set an indicator [image: image] individually in each evaluation process for internal authority level assessment and to use the recommended parameters for external evaluations:

• [image: image], if the university is not included in the ranking by area

• [image: image], if the rating by direction does not exist.



4. Discussion

To improve the quality of educational activities, it is proposed to allocate contact points for the application of additional funding within each set of evaluation criteria:

1. “content and potential” complex (criteria 1, 2, and 7)

• Bonuses for educational program project working groups.

• Forming of additional budget for the engagement of external specialists in designated areas.

• Constant refreshing of material assets, technical learning instruments, purchase of additional literature and/or online services subscriptions, etc.

2. “algorithms” complex (criteria 3 and 5)

• Additional funding is aimed at building a pipeline of constant communication with external stakeholders to synchronize learning results and gained competencies with the required expertise in the field.

• Funding for building and facilitating internal systems of academic integrity in accordance with the national regulatory framework and best international practices.

3. “personalities” complex (criteria 4, 6, 8, and 9)

• Allocating the budget aimed to form a bonus system for learning process stakeholders and an academic mobility system independent from international programs.

• Ensuring the “lifelong learning study” concept by funding constant professional growth of human resources associated with the learning process.

• Funding of internal quality assurance system for educational activities and synchronizing it with best practices in the field.

• Establishing open catalogs of educational offers, programs, and resources along with expenditures for creating and supporting media resources.

Funding of proposed contact points must be performed according to sources defined by the first component of Eq. (14). Each component in the numerator of the ratio [image: image] can ensure funding distribution via separate directions requiring financial support as mentioned above.

We propose to overlook the pipeline of funding sources allocation for the university considering perspective marking of meeting criteria as exemplary for each external quality assurance of the educational program:

1. Identifying shortcomings for defined criteria.

2. Considering the possibility of increasing criterion completion level due to additional funding.

3. Selecting financial source(s) present in the university which can fund (in the framework of the current regulatory base) chosen activities aimed at criterion completion level increase.

4. Funding of certain activities or development of infrastructure through chosen financing source.

Figure 5 illustrates the definition of funding sources for university activity. In this approach, we propose to assume the perfect meeting of external quality assurance criteria considering criteria 1–9 for educational programs. Here, F1–F8 are funding sources for university activities: F1 and F2 are incomes from domestic and foreign students, F3 and F4 are incomes from scientific activities from domestic and foreign clients, F5 and F6 are incomes from grant-related activities from domestic and foreign donors, F7 is an income from additional educational offers, and F8 is an income from additional non-educational offers. Criteria grades and percentages of funding sources are presented on a pie diagram as a demonstration.


[image: Figure 5]
FIGURE 5
 Definition of funding sources for university activity assuming perfect meeting of external quality assurance criteria.


This approach not only diversifies expenditure sources but also can act as a catalyst for the diversification of university income sources through various types of educational, research, and production activities. Diversification of income sources becomes urgent since each source allows funding specific activities following the income conditions (estimates defining future expenses). Increasing revenue streams of different origins covers a broader range of tasks that need funding. For example, we propose the algorithm for selecting funding sources for the “Content and Potential” complex (criteria 1, 2, 7) as shown in Figure 6.


[image: Figure 6]
FIGURE 6
 Algorithm for selecting funding source for the “Content and Potential”: Φ is the necessary funding volume, and Fi is the university funding sources (number of sources corresponds to Figure 5).


The proposed method of external quality assessment has advantages over analogs, which are given in the literature review:

1. the methodology takes into account independent indicators obtained by third parties.

2. the methodology can evaluate the indicators numerically.

3. the methodology allows for a retrospective analysis of progress (positive or negative) in ensuring the quality of the educational program.



5. Conclusion

External accreditation and ratings are the most effective tools for quality assessment. However, ratings often neglect the field of study with rare exceptions when the rating has a direction selection option. In addition, some rankings require data input from the university, which universities do not always want to provide and hence are dropped from the rankings. In this case, the rating cannot be considered a full and independent assessment of the university but can take part in the overall assessment tool construction. Therefore, the external assessment of education quality through accreditation expertise comes to the fore.

Mauboussin's success equation requires modification for educational program quality assessment to evaluate the luck level at the design stage and add a component of external assessment by stakeholders that can be done through indicators of educational ratings. The paradox of skill, in which, other things being equal, the one who took advantage of the coincidence is more successful, in this case, can be interpreted as an opportunity to minimize risks. Risks here are feedback from external stakeholders and competitive or tender principles for obtaining funding from external sources.

The proposed approach to the formation of the external quality evaluation algorithm of educational activities EXT covers both the indicators that form the component of the external evaluation by stakeholders and independent agencies and the reputation component R formed by the university authority. We considered boundary cases for all algorithm components and provided examples of success and innovation calculation for the 22 “Medicine” subject.

The discussed analysis method of external evaluation results proposed in the study can be effectively scaled to obtain conclusions at three levels: program, university (within the benchmarking of general university components of the educational program), and national (within the benchmarking of similar programs).

The methodology presented in this study allows us to assess the educational program quality both qualitatively and quantitatively.

According to the proposed method, an important calculation result is the determination of external quality assessment criteria requiring additional funding. It is possible to establish the relationship between current financing from external sources (excluding basic funding, which is also obtained in the competition for indicators defined by the relevant formula) and the state of implementing certain external evaluation criteria and drawing conclusions about strengthening activity in specific areas.
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Education, with an emphasis on prison health, has acted as a policy inducing changes in work processes, which the Brazilian National Health System (SUS) has used, and which is present in permanent health education, which promotes health care for people deprived of liberty. This article aims to present an analysis of the impacts of the strategy of massive education on prison health in Brazil from the perspective of health professionals and other actors operating in the Brazilian prison system. The data used in the study come from a questionnaire consisting of 37 questions applied nationwide between March and June 2022. Responses were collected from students who completed the course “Health Care for People Deprived of Freedom” of the learning pathway “Prison System”, available in the Virtual Learning Environment of the Brazilian Health System (AVASUS). This course was offered nationally, whose adhesion (enrollment) occurred spontaneously, i.e., the course was not a mandatory. The data collected allowed us to analyze the impacts of massive education on prison health. The study also shows that the search for the course is made by several areas of knowledge, with a higher incidence in the health area, but also in other areas, such as humanities, which also work directly with the guarantee of the rights of people deprived of liberty, which are professionals in the areas of social work, psychology, and education. The analysis based on the data suggests that the massive education mediated by technology through the courses of the learning pathway, besides disseminating knowledge–following the action plan of the 2030 Agenda of the United Nations Educational, Scientific and Cultural Organization (UNESCO)–, are an effective tool to promote resilience in response to prison health and care demands of people deprived of liberty.

KEYWORDS
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1. Introduction

Prison health is an emerging agenda in Global Health, which has been strengthened by the World Health Organization (WHO) and the Pan American Health Organization (PAHO) (1–5). In Brazil, prison health efforts are coordinated by Brazil's Ministry of Health (MoH) and the National Council of Justice (CNJ) in order to implement the National Comprehensive Health Care Policy for People Deprived of Liberty (PNAISP) and the Program of Intersectoral Actions of Health Care and Social Assistance for the Prison System (PAISA) (1, 6, 7).

Worldwide, the population deprived of liberty exceeds 10 million people, with an average growth rate of 20% per year, i.e., higher than the estimated percentage increase in the general population (18%), data observed since 2000. For every 100,000 population, there are 144 people in prison, according to United Nations (UN) data (8, 9). The growth or decline in the prison population varies by country or region. In Oceania, for instance, there was a 60% increase, while in the Americas it was 40% in contrast to Europe, which showed a 21% drop in the prison population (8).

In Brazil, the prison population exceeds 800,000, with 392 incarcerated people per 100,000 population (10, 11). With the prevalence of diseases, mainly sexually transmitted infections (STIs) and tuberculosis, health in prison settings has become a public health emergency (12–15). Therefore, several strategies and public policies directed at the prison system were adopted in order to tackle this public health crisis in the country. The Penal Execution Law (LEP) No. 7,210 of July 11, 1984, is a milestone (11). This law addresses the rights of people deprived of freedom in the Brazilian prison system, being essential for their social reintegration. However, there is still much work to be done to effectively guarantee the rights of this population, which is considered vulnerable, especially regarding health services (1, 16).

Prison health, situated as a human right, in the sense of the universal right to health, cannot be overlooked because its effects, in addition to affecting this specific population, influence the health of the community, and consequently, public health (1, 4, 11, 17). Therefore, it is essential to strengthen comprehensive and universal health, which can be developed through effective public policy interventions aimed at reducing social inequalities and promoting equity, in line with the goals of the UN's 2030 Agenda for Sustainable Development (18–22). This agenda sets forth 17 Sustainable Development Goals (SDGs) for the planet and society (1, 23, 24).

As the prison population increased, prison health became a commitment of the United Nations Educational, Scientific and Cultural Organization (UNESCO), therefore under the action plan of the UN's 2030 Agenda. Also committed to this plan are the WHO, PAHO, and Brazil's MoH, which highlight the importance of improving the prison system and health practices to fully reach incarcerated people, prison officers, and the surrounding community (1, 25–28).

Intending to face the public health crisis in the prison system, and based on legal principles, the Brazilian MoH has tailored public policies for the Brazilian Prison System. Therefore, it is always acting to insert the theme in the national health agenda.

Education, with emphasis on prison health, acts as a policy inducing changes in work processes, which SUS has used, and which is present in the permanent education of health professionals (29–31). However, in Brazil, a country with continental dimensions and great social, cultural, and regional diversity, permanent health education poses a great challenge. In this vein, the country requires health education strategies that can effectively respond to health services demands and public health crises (1, 32–35).

Brazil has 26 federative units (FUs) and one Federal District, 5,700 municipalities, 200,000 health facilities distributed throughout the country, and more than 3.5 million health professionals, who work in the most diverse areas and levels of health care–primary care, secondary/specialty care, and tertiary/hospital care (36–40). These factors are determining factors for the organization and structuring of continuing education for workers in the SUS. Especially, in scenarios of public health crisis, such as the Brazilian syphilis epidemic in 2016 and the COVID-19 pandemic in 2020 (1, 32, 41). Situations and context that require the MoH to implement strategies based on massive health education through technological mediation, which also includes the provision of courses developed from the perspective of self-learning (35, 42–46).

In the context of massive health education, one of the strategies adopted by the MoH is the Virtual Learning Environment of the Brazilian Health System (AVASUS). AVASUS is an online, free, and open knowledge educational platform in health (42, 47–50). In 2023, AVASUS recorded more than 2.6 million enrollments in more than 400 courses, which accounts for nearly 10,000 hours of online educational offerings. Recent studies show the relevance of this platform as a tool to induce public health policies. It has been an important instrument in the process of education and learning of health workers in Brazil because it has directly contributed, and in scale, to the improvement and supply of health services in the country (41, 51, 52). This massive education process, through AVASUS, has resulted in changes in work processes at various levels of health care, which has promoted resilience in the system and timely response to health problems (32, 41, 47, 51, 53).

In 2016, the MoH declared the epidemic of syphilis due to the significant increase in the number of cases nationwide (54–56). In line with previous studies and based on the recommendations from the Brazilian Federal Court of Accounts (TCU), the MoH and PAHO have recognized that populations considered as vulnerable or key have high prevalence and incidence of STIs, in addition to other diseases, e.g., tuberculosis. In Brazil, the prison population is considered a vulnerable population, therefore, with the support of the “Syphilis No!” Project (SNP), the learning pathway “Prison System” was elaborated and made available on AVASUS, thus addresing topics related to prison health (15, 21, 57–60). Composed of four educational modules, this learning pathway has surpassed 30,000 students enrolled from the five Brazilian regions (61).

A study of an educational module of this pathway, the course “Health Care for People Deprived of Freedom”, related massive education with technological mediation to the increase in syphilis testing and diagnosis in the Brazilian prison system. The results highlighted the relationship between continuing health education and work process changes (1). A limitation of the study was the use of only secondary data, lacking in this study, an analysis based on data that could observe the perception of health professionals and the relationship to the impacts of this training process on prison health.

Considering this gap, this study analyzes the impacts of the strategy of massive health education on prison health in Brazil, from the perspective of health professionals and other workers operating in the Brazilian prison system.



2. Materials and methods

Our study started with the following research question Q1: “How has massive education, mediated by technology, contributed to Brazilian prison health?” Therefore, the materials used and the methodology applied for the analysis of the impacts of massive education on prison health from the perspective of health professionals were structured and organized to subsidize the answer to this research question.

The data collected for the studies come from a questionnaire that was applied nationally, during the period from 03/23/2022 to 06/30/2022 to students who completed the course “Health Care for People Deprived of Freedom”. This course was chosen as the target, for being the first to be offered in the learning pathway, and also because, at the time the questionnaire was applied, it was the only course with a significant number of students in all regions of the country (>1,000 students in all five regions), that is, able to answer the questionnaire. As the course “Health Care for People Deprived of Freedom”, also, was part of the Postgraduate Program in Family Health Strategy (PEPSUS), it had already been offered since 2018 in AVASUS and had health professionals as its target audience, which was the main focus of our questionnaire. As the offer period was longer, from 06/07/2018 to 03/23/2022, this course had already reached an expressive number of enrolled students and completers, unlike the other three courses of the learning pathway, which had been launched in December 2021, i.e., a few months before the application of the questionnaire.

The AVASUS technical-administrative team applied the questionnaire to all students completing the course. Therefore, during the questionnaire application period, 6,345 students who had completed the course were eligible to answer it. Of these 6,345 students, 270 answered the questionnaire, even though it was not mandatory to do so. The expected sample size would be 184 responding graduate students (participants) so that the degree of confidence in this research would be 90% with a margin of error of 6%. In this case, the questionnaire was answered by 86 more graduating students than expected, which is 46.73% more. The sample size was determined by the model described in Equation 1.
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where,

n: Size of the sample to be calculated;

N: Universe size (e.g. 6,345 final-year students);

Z: Deviation from the mean value that is accepted to reach the desired confidence level. Depending on the confidence level that is sought, a certain value should be used, which is given by the shape of the Gauss distribution. The most frequent values are (in bold the value used to determine the confidence level for this research):

- 90% confidence level, Z = 1.645;

- 95% confidence level, Z = 1.96;

- 99% confidence level, Z = 2.575.

e: Is the maximum margin of error that you want to admit (e.g. 6%); and

p: Is the confidence proportion that is expected to be found.

The questionnaire was composed of 37 questions, in the following formats: (1) multiple choice (more than one possible answer), (2) objective (only one possible answer), and (3) open (where the student participant could answer in free text). The questionnaire can be found in the Zenodo (62) or AVASUS (63) repository. The questions were divided into six dimensions:

1. Student Profile: six questions;

2. Knowledge Sharing: eight questions;

3. Content: eleven questions;

4. Right to health of persons deprived of liberty: six issues;

5. Professional practice: two questions;

6. Workplace: four questions.

The questionnaire was composed of questions with the following characteristics: nominal categorical, ordinal categorical, Likert (64), and open (free text) questions, as described below:

I. Student profile: nominal categorical questions;

II. Knowledge sharing: nominal categorical questions;

III. Content: Ordinary questions with five items;

IV. Right to the health of persons deprived of liberty: common questions;

V. Professional practice: two Likert questions and four open questions;

VI. Workplace: four Likert questions and two open questions.

After development, the questionnaire was reviewed and improved by a team of experts, with more than ten years of experience, as described in Table 1, in education, health education, prison health, and the prison system.


TABLE 1 Profile of the experts who reviewed the questionnaire.

[image: Table 1]

All data from the questionnaire, before being used in this research, were anonymized by a technical team responsible for AVASUS administration. Since it is a questionnaire of interest to AVASUS management, the data from its application were of public and administrative interest. The purpose of the questionnaire was to evaluate and improve the quality of the educational modules offered on AVASUS. Since it is public domain information, which can also be used for various purposes, the anonymized data were published on AVASUS and can be accessed in a free and open-access repository: In addition, a data dictionary (meta-data) and the developed questionnaire were included in this repository as a way to contribute to other analyses and studies (62). Therefore, this research used a free, open, and public domain database, whose information was aggregated without the possibility of individual identification. According to these characteristics and based on Resolution 674/2022 of the National Health Council (CNS, acronym in Portuguese) of the MoH, this research is exempt from registration with the Committee for Ethics in Research (CEP)/Brazil.



3. Results

In order to evaluate the effectiveness of health education, it should be recognized that the education-health dyad constitutes an epistemic field of significant relevance for public health policy formulation (29, 65, 66). Hence, examining and analyzing such dimensions in the context of the SUS workforce and their effects on health services and public health are indispensable steps to assess the resilience of work processes–i.e., of professional practice–and, therefore, health system resilience (1, 32, 37, 41, 67, 68). In addition to purely examining the field of health education, which considers quality aspects of training, content, course, and educational model, it is necessary to take into account its context, i.e., the impacts of this education on health services (69, 70).

In this vein, with the intention of evaluating the impacts of health education that has been massively implemented in prison health in Brazil, this section presents the data obtained from the processing and analysis of the questionnaire responses. To improve understanding and facilitate reading, the information was grouped under the questions applied. Consequently, a description was not made for each question on the questionnaire - the findings, for the most part, were described in grouped form in graphs and or tables.

The first data, presented in Figure 1, shows that 200 final-year students answered all the questions in the questionnaire and 70 answered partially. In Figure 1 it is also possible to verify the frequency of answers per question, for example, questions 1 and 6 had the highest and lowest number of answers, respectively. It is important to note that no question was answered by all students, and also no question was left unanswered, which means that there was no bias in the responses obtained, for example, students did not all mark the same question or all failed to mark a single question.
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FIGURE 1
 Frequency of responses per question in the questionnaire.


Regarding the question “When you took the course, were you a…?”, which tries to find out what the professional performance of the respondent was when he/she took the course “Health Care for People Deprived of Freedom”. The answers given to this question allowed us to verify that 143 respondents were already health professionals when they took the course, i.e., ~48%. It is noteworthy in the response to this same question, that 137 (respondents) were health students when they took the course, ~46% of all respondents. Health workers and students interested in the course topic accounted for nearly 94% of respondents. This is a significant result, as it allows us to visualize the course's reach and the massive education model adopted accordingly to the target audience. It is important to emphasize that this course is not a mandatory recommendation, so this reach occurred spontaneously and naturally.

Figure 2 displays a chart referring to the professions of the respondents. It mainly focuses on the health professions, which constitute the majority of the course's audience. It shows a predominance of physicians and nurses, with 86 and 36, respectively. These two professions added together, represent 60.09% of the professions of those who answered the questionnaire. This data draws attention because in Brazil it is common that the most significant spontaneous adhesion to open courses is usually by nurses, as they are the largest workforce in the health area (2,822,661 nurses in all levels, e.g., graduates, technicians, and aides), especially when compared to doctors (564,385 active doctors) (71, 72).
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FIGURE 2
 Analysis related to the occupation. (A) Are you currently working as healthcare professional? (B) If you work as a health professional, select the alternative referring to your occupational category.


When asked “In which area of the health sector are you currently working?”, 132 (42.31%) responded that they worked in primary health care. Also related to this question, more than 21% of the respondents reported that they worked in the area of training or education. One explanation for this is that in Brazil there is an incentive for educators to work in the prison system because incarcerated people can have their sentences reduced by attending classes. However, further research would be needed to better understand this phenomenon (73).

As for the respondents' performance in prison health, the data from the question “Do you work or have you worked in the prison system?” showed links to all types of Prison Primary Care Teams (eAPP), teams established in Brazilian legislation (74). However, the highest incidence is for the eAPP-I type. This means that almost 80% of the respondents informed that they work or have worked in prison units that contain up to 300 (three hundred) detainees, with a health service that works six hours a week. When added to the respondents who worked or work in an eAPP-I with Mental Health (Complementary Psychosocial Team of Prison Primary Care), this percentage increases to ~90%. Regarding the eAPP-II, 2.54% of the students answered that they had worked or work in prison units that contain from 101 (one hundred and one) to 1,700 (one thousand and seven hundred) deprived of freedom, with a health service that works 20 (twenty) hours a week. When Mental Health was included in this type of prison primary care team, this percentage increases to 3.39%. Following the eAPP-III, 5.93% of the respondents informed that they worked or work in prison units with health services in a 30 (thirty) hours a week routine, that contains from 1,201 to 2,700 people deprived of freedom. This finding enhances our perception as it shows that the course reached not only health professionals but most health professionals who work or have worked in the prison system. Regarding the prison system, a notable aspect is when we have the intention to improve and enhance health services in the prison system.

According to the answers to the question “Why did you choose the course?”, 73.05% answered for the content, 20.78% for the educational model (self-learning), and 6.17% for other issues. When most of the respondents (225) stated that they chose the course for the content, they evidenced that there is a need for training in this area and that the content was adequate to the demands of prison health. It is important to highlight that there is a shortage of qualified material for prison health training. Regarding the 64 respondents who said they chose the course because of the educational model, self-learning, this is justified by the high workload to which health professionals are submitted, therefore, many of these professionals do not have time to attend classes in the face-to-face model. Therefore, health professionals need more flexible models of permanent and continuing education. In this case, this was possible through a self-instructional course with technological mediation.

When the respondents were asked about the main reason for taking this course, 74.41% (highlighted in bold) said they did so because of the direct or indirect relationship it establishes with their work activities. This percentage reinforces the scope of the massive education among the target public of interest in the course. Among the answers, the students listed the following motivations:

1. The need to further my education (25.24%);

2. The relationship it establishes with my professional activity (19.59%);

3. For the opportunity to access unknown content (15.44%);

4. For certification (12.24%);

5. Meet the demand of the health facility where I work (9.79%);

6. For functional progression (7.91%);

7. For the duration (workload) (3.58%);

8. The referral of co-workers (2.64%);

9. Other reason (1.88%);

10. Due to publicity about the course I saw (1.69%).

Regarding referring the course to others, two questions were asked; the first is whether the respondent referred the course and the second is to whom they referred the course, represented in Figures 3A, B. Note that another 75% of the respondents stated that they referred this course to other people. Of these, 66.67% referred the course to other health professionals in the facility where they work, or in another facility. The referral of the course to co-workers helps to explain the level of capillarity and the speed of the reach of the massive open training, through technological mediation in a continental territory such as Brazil in a thorny and still little-known theme in the world that is prison health.


[image: Figure 3]
FIGURE 3
 Analysis related to recommend the course to other people. (A) Did you recommend this course? (B) To whom did you recommend this course?


Besides these questions, an interesting finding was that 26.59% of the respondents indicated this course not for a health professional, but for a student. This data is relevant, as it shows that a process of improvement of future health professionals, who may work in prison health, is also taking place, something not yet observed in the traditional disciplines of health courses.

For 82% of the respondents, the main reasons they indicated the course to other people were the content (44.59%), the methodology (20.10%), and the self-instructional model (17.53%), according to the data from the answers to the question “Why did you recommend this course?” It is well known that health professionals are in great demand for the services and care of patients. Generally, these professionals have more than one employment relationship, therefore, their workload is quite compromised (75). This labor characteristic, related to health professionals, can make it unfeasible to develop their educational activities in the face-to-face format, which helps to explain these cited percentages.

According to the data presented in Figure 4, the students who answered the questionnaire said they shared what they learned with their work colleagues and also with the family and the community, respectively 85.77% in Figure 4A and 80.08% in Figure 4B. The sharing of learning with co-workers is an important finding, as it shows that the training given is reaching other health professionals who did not take the course. Therefore, it is a transversal form, which occurs through the dissemination of knowledge from the interactions at work, i.e., in the health service, an aspect that contributes to indirectly expanding the training spectrum.
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FIGURE 4
 Analysis of knowledge sharing. (A) Have you shared what you learned in the course with your co-workers? (B) Did you share what you learned in the course with your family and community? (C) Is the course content important to be shared?


Another fact that reinforces the above, still in the same Figure 4C, is that 98.47% (almost 100%) of the respondents agreed that the course content is important, and should be shared. This data shows that the contents of this course have meaning, that is, they make sense to the students, particularly to those who work in prison health. Another aspect is that natural or spontaneous sharing is also an indicator of quality.

For ~90% of the questionnaire respondents, the course content addressed the epidemiological profile of the Brazilian prison system, according to the graph in Figure 5A. This same percentage was perceived in the graph of Figure 5B, when also, ~90% of these respondents, considered that the contents approach assistance in sexually transmitted infections control in the prison system.
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FIGURE 5
 Analysis of content, epidemiological profile, and STIs. (A) Did the contents covered in the course discuss the epidemiological profile of the Brazilian prison system. (B) Did the course cover topics that help in the control of sexually transmitted infections in the prison system.


The questions related to comprehensive health care in the prison system were grouped in Figure 6, so that it was possible to observe the students' perception with the health of men and women deprived of liberty. In the three scenarios of Figures 6A–C, more than 90% of the students who answered the questionnaire consider that the course contents address effective strategies for integral care. It is observed in the graph of Figures 6B, C that, according to these same students, these contents allowed an understanding of the aspects related to the integral care of men and women deprived of liberty.
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FIGURE 6
 Analysis of comprehensive health care in the prison system. (A) Did the contents of the course cover effective strategies for comprehensive health care in the prison system? (B) Did the topics addressed in the course allow you to UNDERSTAND the aspects related to comprehensive care for “the health of men deprived of liberty”? (C) Did the topics addressed in the course allow you to UNDERSTAND the aspects related to comprehensive care for “the health of women deprived of liberty”?


Figure 7 presents data related to the content and understanding of issues related to the mental health of detainees. In this case, when observing the responses of students who scored “extremely well” and “very well”, >91% considered that the course allowed them to understand the issues related to the mental health of detainees. It is also noteworthy that mental health in the prison system is also considered a public health problem, not only in Brazil but in the world (76). Therefore, this data helps to explain the meaning of the course content for the students, which also explains the issue of knowledge sharing.
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FIGURE 7
 Mental health of the person deprived of liberty.


Figure 8 presents a summary of the results obtained about knowledge of National Policies. The data presented in the graph of Figure 8A show that 68.48% of the respondents did not know the national policy for comprehensive health care for people deprived of liberty before the course. The graph in Figure 8B highlights that 50% did not know about the national policy for women's health care before the course. The highest percentage of ignorance before the course was concerning the national policy for women deprived of liberty and egressed, which was 76.65%.


[image: Figure 8]
FIGURE 8
 Analysis of students' previous knowledge. (A) Previous to the course, had you studied the content of the National Policy for Comprehensive Health Care for persons Deprived of Liberty in the Prison System (PNAISP)? (B) Previous to the course, had you studied the content of the National Policy for Integral Care of Women's Health (PNAISM)? (C) Previous to the course, had you studied the content of the National Policy for the Care of Women Deprived of Liberty and Released from the Prison System (PNAMPE)?


The findings presented in Figure 8 demonstrate the importance of this course for the training of professionals working in prison health in Brazil, since at least 50% of the respondents reported a lack of knowledge about the policies related to health care for people deprived of liberty.

In the last question of the dimension, students were invited to answer: “Which answer best fits your level of satisfaction with the course?”. The results obtained show that 99.22% are satisfied with the course, this is therefore another indicator of course quality.

The questionnaire respondents, when asked if, “Could improving health care in the prison system, observing the physical, psychological and social needs of people deprived of liberty, have a positive impact on society as a whole?” 99.21% totally agreed or agreed that yes. These data highlight the student's perception of the relevance of promoting integral care in prison health, and that this is related to society, i.e., they are inseparable in the respondents' perception - so it is possible to observe that in the respondents' general view, taking care of health in prisons is also taking care of society.

Figure 9 presents the compilation of the answers to the questions that deal with deprivation of freedom and the association with diseases, in addition to presenting the perception of the respondents of the questionnaire regarding the improvement of health care with social and humanization issues. In this case, 96.44% of the respondents (Figure 9A) agree that the deprivation of freedom and the permanence in the prison system are vulnerability factors that favor getting sick. Figure 9B shows that 96.05% of the respondents also agree that the restriction to health in the prison system is another factor that favors the onset of diseases in the prison system. Regarding the improvement of prison health, 97.64% of respondents agree that this represents a social advance, because it means a more appropriate and humane treatment for detainees.
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FIGURE 9
 Analysis of prison health, diseases, community, and humanization. (A) Are deprivation of liberty and performance in the prison system vulnerability factor that intensify the appearance of various disease? (B) Is the restriction of comprehensive health care in the prison system a factor that intensifies the appearance of various diseases among people deprived of liberty and also in the community? (C) Does the improvement of health care in the prison system represent an advance toward a more adequate social and health system because it is more humanized?


In the context of improving health in the prison system, 91% of the respondents totally agree or agree that it is possible to always achieve better levels of guaranteeing the right to health of the person deprived of liberty, according to the answers to the question “Is it possible to always achieve better levels of guarantee to the right to health of the person deprived of liberty?” This is positive because in their perception it is possible to develop a process of continuous improvement in prison health in Brazil.

Regarding professional practice, it is possible to observe in Figure 10A, that 98% of those who answered the questionnaire considered that the course contributed to improving their professional practice. This is an important marker of quality, as it has a direct impact on the integral health care of people deprived of liberty, that is, on prison health.
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FIGURE 10
 Analysis of improvements and behavioral changes in professional practice. (A) Did the course help to improve your professional practice? (B) Did the course provide change in behavior in your professional practice?


Figure 10B shows the results from the following question, “Did the course help to improve your professional practice?”. For 96.38%, the course enabled a change in professional practice. This question is related to the previous one, and when observed together, can help explain changes in the behavior of professionals that can induce changes in the work processes, something desired when it is necessary to make interventions to improve health services—in this case through massive health education applied in the prison system.

Regarding the work environment, Figure 11 shows that the course allowed enhancing an existing health service and whether it provided an opportunity for changes in the workplace. Note that for 57.37% of the respondents, Figure 11A, the course allowed the improvement of an existing health service, and for 37.55%, Figure 11B, the course induced changes in the work process at the place where the health professional (who was a student in the course) works. Thus, it presents the explicit evidence that demonstrates how massive health education, through technological mediation, is a viable tool for the intervention and induction of public policies in prison health.
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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?


The data from the answers to the question “Did the course provide changes in behavior in your professional practice?” indicate that, for more than 74% of the respondents, the course contributed to improving the welcoming and health care in the prison system in Brazil. It should be noted that improving the reception of prisoners means a change of behavior in the prison system, which also implies in the humanization of care in an environment where this aspect is often neglected. Therefore, this is a finding that helps to understand the impacts of health education in the prison system, because the humanized health care of detainees is a factor that indicates and 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 Q1: “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 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 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 country's 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 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 STI 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 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.

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 Environment of the Brazilian Health System (AVASUS). Questionnaire respondents were primarily practicing in healthcare and primary care in prisons. That represents the main limitation 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 Hawaiʻi at Mānoa. 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.
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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 (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 4 years 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 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.

Hawaiʻi is one of the most racially and ethnically diverse states in the US. In 2019, 24.2% of Hawaiʻi’s population reported being multiracial compared to only 2.8% of the US population. Hawaiʻi is the ancestral home to the Indigenous population of Native Hawaiians or Kānaka Maoli, who comprise slightly over 10% of the population, including other Pacific Islanders who have migrated to Hawaiʻi (e.g., Samoans, Tongans, Micronesians). Asians, such as Japanese, Chinese, Korean, Filipinos, compose approximately 38% of the population. Hawaiʻi’s Hispanic and Black or African American populations are proportionally smaller than the continental United States (36). Although Hawaiʻi 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 Hawaiʻi 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 Hawaiʻi at Mānoa (UHM).



2. Program background

The University of Hawaiʻi at Mānoa was established in 1907 as a land-grant university ‌on the island of Oʻahu. 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).

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 department’s interdisciplinary reach. Approximately 50% of the BAPH student body is Native Hawaiian, other Pacific Islander, Indigenous, and/or Filipino ancestries, and 65% are Hawaiʻi residents (45).



3. Critical race theory in public health education

Solórzano 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.



TABLE 1 Applications of critical race theory in public health classroom settings.
[image: Table1]

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. 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 Hawaiʻi.

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 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 leaders. Table 2 highlights various student APLE projects integrating a CRT lens.



TABLE 2 Examples of bachelors of public health student-developed capstone projects, 2021–2022: applying themes of critical race theory.
[image: Table2]



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 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.



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.

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


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 76.3 years 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 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.1



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 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. 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.




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, 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 15 days.

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.

As mentioned previously, there were three different sub-dimensions with exercise. The exercise effects dealt with the 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.
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FIGURE 1
 Flow chart for analytical procedures. Each step in the conventional approach is one step behind 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.

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.
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FIGURE 2
 Long string frequency.


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 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 analyses were removed from research in the 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 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 item’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 individual’s 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).



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 set at 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 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.



TABLE 1 Demographic characteristics.
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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.



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,” “Professional efficacy,” “Mood,” “Support from friends,” “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.



TABLE 2 Descriptive statistics for estimated thetas.
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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.



TABLE 3 P-values for tests of associations.
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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 1–3 years 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.



TABLE 4 Logistic regression for peer cooperation.
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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 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.



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



TABLE 6 Logistic regression for multidisciplinary learning.
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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.



TABLE 7 Logistic regression for improving my job.
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For the screened data, compared with those having >10 years of experience, those with 5–7 years of experience has 0.128 times the odds of choosing this challenge (CI: 0.027, 0.613). Compared with those with >10 years of experience, the odds of selecting this challenge decreased by 0.379 for professionals with <1 year of experience (CI: 0.154 and 0.929). Compared with those with >10 years of experience, the odds of this event for those with 3–5 years of experience decreased by 0.320 (CI: 0.115 and 0.886). Every unit increase in “Cynicism” increased the odds of selecting this challenge by 1.152 (CI: 1.016 and 1.307). The R-square for the final model was 0.111, and the GOF was 0.183.



4.3.5. Prediction for communication with peers

Table 8 displays the results of the challenge of professional communication with peers. For the conventional data, for every unit increase in “Expectations of exercise,” we expected about a 25% increase in selecting “Yes” for this challenge (CI: 1.103 and 1.419). For every unit increase in “Emotional exhaustion,” we expected about an 11% increase in selecting “Yes” for this challenge (CI: 1.013, 1.210). Other variables in the model were non-significant. The R-square was 0.165, and the GOF was 0.552.



TABLE 8 Logistic regression for professional communication with peers.
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For the screened data, compared with the married professionals, those without marriages had 2.326 times the odds of choosing this challenge (CI: 1.220, 4.435). For every unit increase in “Expectations of exercise,” the odds of choosing “Yes” for this challenge increased by 1.131 (CI: 1:019, 1.257). For every unit increase in “Cynicism,” the odds of choosing “Yes” for this 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.



TABLE 9 Logistic regression for helping student academic growth.
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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 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 × 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 experiences with students’ academic development were substantively more than those at hospitals. For both approaches, 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.



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. “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 coefficient 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.
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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.




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.

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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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 to enable the former to conceptualize culturally responsive storytelling pedagogies and create assessment plans to assess students’ learning outcomes through the utilization of this method.

KEYWORDS
 storytelling, global health course, pedagogy, COVID-19, Native American-Serving Nontribal Institution (NASNTI)


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 student’s 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 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 NASNTI 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 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 NASNTI tailored definition 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 15 years, 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).



TABLE 1 Global health thought partners by their qualification specialization and their global health leadership focus areas.
[image: Table1]

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 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.

[image: Figure 1]

FIGURE 1
 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 2023.




Results

Overall, the storytelling approach resonated with the diverse traditional storytelling practices and cultures among students in a NASNTI. 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.



TABLE 2 Comparison of the earlier (prior to Fall 2019) and revised Global Health Course Learning Outcomes (CLOs) (from Spring 2020).
[image: Table2]

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, 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.



TABLE 3 Classroom community stakeholders’ respective insider and outsider positionalities.
[image: Table3]

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).

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 (the gratitude condition), (5) cited the Sustainable Development Goals connected to the topic presented, (6) 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 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.”

Excerpt 4 Responding to the presentation on STIs in the USA, “We appreciate your and TD’s [course instructor’s] commitment to sharing knowledge and being a role model. Growing up on a tribal reservation, STI’s or STD’s are not talked about and are considered a ‘taboo’ topic because of the culture. Fortunately, there has been a rise in 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.”
 

(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).


BOX 1 | An example of the global health course syllabus in Fall 2022 and story-based teaching methods and student activities used.
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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).

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, 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 ‘resilience’ 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 and natural and applied science courses. Capacity building of instructors and apportioned resources is recommended to develop and use story-based teaching tools in the class and assess students’ learning outcomes beyond the pandemic-induced application of this method (61, 62).
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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.
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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). 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 competency gaps than their co-workers with public health degrees. In addition, Treviño-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 al.’s (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).
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FIGURE 1
 Search flow chart.


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 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 from the original spreadsheet and condensed into 35 categories (see Table 3 and Figure 2).



TABLE 1 Job titles (N = 365).
[image: Table1]



TABLE 2 Sample descriptive statistics (N = 365).
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TABLE 3 Preferred skills and competencies (N = 365).
[image: Table3]
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FIGURE 2
 Job titles, frequency (N = 365).




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 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.

[image: Figure 3]

FIGURE 3
 Organization type, frequency (N = 365).




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. 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 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

Almost all (92.33%) of job postings required strong communication skills, both oral and written, especially pertaining to 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 and geriatric issues. The capacity to administer a project from development through evaluation was also a highly sought-after skill (66.85%). Mentions of administrative and organizational aptitude were also prevalent (55.89%) outside of the context of project management.



3.2.2. Skills mentioned in between 25 and 50% of postings

Nine skills and competencies were listed by 25–50% of all employers. Technical writing skills, with 167 mentions in the data (45.75%), refer to a higher level of written communication skills, including grant writing as well as the development of project reports and manuscripts. Data collection and analysis were listed in 40.55% of job postings, with data analysis software capability and computer competency close behind (36.71%). The ability to document and report project activities was specified by 35.62% of employers. Cross-sectoral team communication (33.97%) and the capacity to work in multi-agency relationships and collaborations (32.33%) were also listed in this data segment. Health program evaluation was listed in 32.88% of the job postings. Also included were two public health specializations: behavioral and mental health and infectious and chronic disease prevention and control; both were specified in 26.03% of the postings.



3.2.3. Skills listed in between 10 and 25% of job postings

Skills in health informatics, including data management and visualization, were sought in 72 postings (19.73%). Related competencies in epidemiology and disease surveillance were mentioned by 15.34% of employers. Skills in health planning and investigation, as well as industrial hygiene and occupational safety, were included in 16.16 and 15.34% of posts, respectively. Knowledge about policy implementation and analysis was mentioned by 15.89% of employers. Leadership and supervisory competency were noted by 12.60% of employers, as was skill with specific at-risk populations (for instance, incarcerated populations and domestic violence survivors). The phrases “problem solving” and/or “critical thinking” were noted 43 times. Skills related to budgeting, grant management, or other financial competencies were listed in 10.14% of posts.



3.2.4. Skills listed in less than 10% of postings

The ability to conduct a literature review and report findings was explicitly mentioned by 9.59% of employers. This category also included the capacity to develop and conduct surveys (8.49%), quantitative research methods (6.58%), and qualitative research 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 records (4.11%), and eight (2.19%) referred to “needs assessment.”





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 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 Development’s specialized and 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%), and project development, implementation, and management (66.85%). Similarly, “change management,” the skills necessary to facilitate organizational change, including leadership, communication, and organizational skills (32), include many of the same categories as “systems thinking” skills.

Other strategic competencies, such as “persuasive communication,” “data analytics,” and “diversity and inclusion” are 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 16 years 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 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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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. Doing so can serve as a foundation for the lifelong journey 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.
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 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,” 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 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).



Integrating spirituality themes into public health leadership education at Harvard 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), 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)


-Harvard T.H. Chan Student Feedback, May 2022 Program Evaluation.

 

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).



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.

The Learning Collaboratory: structure, pedagogical approach and 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.

KEYWORDS
 experiential learning, community health, integrative learning experience, public health education, service learning


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 student’s 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 requires well-honed professional skills such as effective communication, community and cross-disciplinary collaboration, 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 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 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 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.
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FIGURE 1
 Timeline and structure of the Learning Collaboratory.


Feasibility of the multi-semester educational initiative has been examined from the program’s 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 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 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 coefficient 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 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 α of 0.95 (Tables 1, 2).



TABLE 1 Characteristics of alumni respondents.
[image: Table1]



TABLE 2 Frequencies and percentages of alumni ranking of extent to which LC helped them develop public health competencies.
[image: Table2]



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 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 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, I 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 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. I 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: “I would consider insufficient time of teaching for this 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.



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, Wolff 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 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 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, it is 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 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.



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 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 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.

[image: Figure 1]

FIGURE 1
 Articles assessment diagram.




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.



TABLE 1 Characteristics of included studies.
[image: Table1]



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 unclear information of participants and participants in 2 studies were recruited through convenience sampling.



TABLE 2 Methodological quality assessment of the included studies.
[image: Table2]



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).



TABLE 3 Results of included studies.
[image: Table3]



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%).



TABLE 4 The following four studies show the preferred training methods of medical college students in knowledge or skills related to public health emergencies.
[image: Table4]

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 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, social health problem investigation, and handling of sudden public health incidents are insufficient, 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 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, 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 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.

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, 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 80 years. 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 Foundation’s 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 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 weaknesses and summarizing the experience and development of successful public health education in the US and other countries, we put forward some recommendations to improve medical college students’ education in responding to public health emergencies. It is necessary to establish a competency-based educational model, build a core curriculum related to public health, and promote this model in medical colleges and universities. This core curriculum should be based on practice and emphasize practical training. We need to improve the quality of education through a standardized accreditation system. Finally, we should increase public financial investment in public health education and improve the efficiency of its use.



Author contributions

PY conceptualized this study and made the tables for the manuscript. PY and LZ offered the main direction and significant guidance of this manuscript. XF performed the data analysis and drafted the manuscript with advice from PY. RP and HL revised the manuscript. All authors contributed to the article and approved the submitted version.



Conflict of interest

The authors declare that the research was conducted in the absence of any commercial or financial relationships that could be construed as a potential conflict of interest.



Publisher’s note

All claims expressed in this article are solely those of the authors and do not necessarily represent those of their affiliated organizations, or those of the publisher, the editors and the reviewers. Any product that may be evaluated in this article, or claim that may be made by its manufacturer, is not guaranteed or endorsed by the publisher.



References

 1. Lu,GY, Zhang,YY, and Li,YP. A survey on the cognition of preventive medicine in clinical medical students. Basic Med Educ. (2021) 23:552–5. doi: 10.13754/j.issn2095-1450.2021.08.08

 2. Li,LM. Epidemiology. 6th ed. Beijing: People’s Medical Publishing House, (2007): 284–299

 3. Hao,XN, Liu,JC, Bo,T, Wu,J, Xu,M, Zhang,ZZ , et al. A cross-sectional study on the current situation of monitoring and early warning for public health emergencies in China. Chinese J Health Policy. (2013) 6:53–7. doi: 10.3969/j.issn.1674-2982.2013.12.009

 4. Wang,J, Yuan,BB, Li,ZM, and Wang,ZF. Evaluation of public health emergencies Management in China: a systematic review. Int J Environ Res Public Health. (2019) 16:3478. doi: 10.3390/ijerph16183478 

 5. National Health Commission of the People’s Republic of China. Information on national public health emergencies from January to June 2012. (2012). Available at: http://www.nhc.gov.cn/jkj/s3578/201304/eb2e40346e164d35adb2362ae87e3e6f.shtml. (Accessed August 18, 2022).

 6. Wu,W, Yin,ZH, Guan,P, Li,XL, Song,WJ, Cai,Y , et al. Investigation of the knowledge of medical college students in dealing with public health emergencies. China Higher Med Educ. (2015) 29:3–4. doi: 10.3969/j.issn.1002-1701.2015.11.002

 7. Zhang,XJ, Sun,YH, Hao,JH, and Ye,DQ. The teaching research on cultivating medical college students' ability to respond to public health emergencies. Chinese J Disease Contr Prevent. (2005) 9:266–8. doi: 10.3969/j.issn.1674-3679.2005.03.022

 8. Huang,JZ, Han,MF, Luo,TD, Ren,AK, and Zhou,XP. Mental health survey of medical staff in a tertiary infectious disease hospital for COVID-19. Chin J Industr Hygiene Occup Diseases. (2020) 38:192–5. doi: 10.3760/cma.j.cn121094-20180914-00398 

 9. Zhang,G. Reflection and countermeasures on management of nosocomial infection of medical staff under the COVID-19 epidemic. Chin J Tuberculosis Respiratory Diseases. (2021) 44:74–6. doi: 10.3760/cma.j.cn112147-20200722-00829

 10. Pan,A, Liu,L, Wang,CL, Guo,H, Hao,XJ, Wang,Q , et al. Association of Public Health Interventions with the epidemiology of the COVID-19 outbreak in Wuhan, China. JAMA. (2020) 323:1915–23. doi: 10.1001/jama.2020.6130 

 11. Xu,W, Shi,N, Jin,R, Zou,CL, Feng,L, and Shi,LY. Discussion on strengthening the responsibility education for emergency treatment of public health emergencies among clinical medical college students. Med Soc. (2009) 22:65–6. doi: 10.3870/YXYSH.2009.02.024

 12. Sun,YN, Zhang,HR, and Zhang,L. A study on medical college students’ cognitive status and training needs in public health emergencies. Health Vocational Educ. (2021) 39:71–3.

 13. Leão,T, and Barros,H. Merging academy and healthcare in the public health training of medical students. Public Health Rev. (2020) 41:28. doi: 10.1186/s40985-020-00146-1 

 14. Markenson,D, DiMaggio,C, and Redlener,I. Preparing health professions students for terrorism, disaster, and public health emergencies: core competencies. Acad Med. (2005) 80:517–26. doi: 10.1097/00001888-200506000-00002 

 15. Ren,T, Lyu,J, Yu,CQ, and Li,L. Rethinking public health education and public health workforce development in China. Chin J Prev Med. (2020) 54:457–64. doi: 10.3760/cma.j.cn112150-20200330-00473

 16. Shaw,CV, D’Souza,AJ, Cunningham,R, and Sarfati,D. Revolutionized public health teaching to equip medical students for 21st century practice. Am J Prev Med. (2020) 59:296–304. doi: 10.1016/j.amepre.2020.02.019

 17. Page,MJ, McKenzie,JE, Bossuyt,PM, Boutron,I, Hoffmann,TC, Mulrow,CD , et al. The PRISMA 2020 statement: an updated guideline for reporting systematic reviews. BMJ. (2021) 372:n71. doi: 10.1136/bmj.n71 

 18. Rowe,M, Frantz,J, and Bozalek,V. The role of blended learning in the clinical education of healthcare students: a systematic review. Med Teach. (2012) 34:e216–21. doi: 10.3109/0142159X.2012.642831 

 19. Ashraf,MA, Mollah,S, Perveen,S, Shabnam,N, and Nahar,L. Pedagogical applications, prospects, and challenges of blended learning in Chinese higher education: a systematic review. Front Psychol. (2022) 12:772322. doi: 10.3389/fpsyg.2021.772322 

 20. Wang,C, Omar Dev,RD, Soh,KG, Mohd Nasirudddin,NJ, Yuan,Y, and Ji,X. Blended learning in physical education: a systematic review. Front Public Health. (2023) 11:1073423. doi: 10.3389/fpubh.2023.1073423 

 21. Hu,XB, Bai,YN, Qu,Y, Zhao,C, and Pei,HB. A cognitive intervention study on the ‘regulations on preparedness for and response to emergent public health hazards’ among graduating medical students. Health Vocat Educ. (2004) 22:115. doi: 10.3969/j.issn.1671-1246.2004.17.089

 22. Yu,EM, Wang,CJ, Li,WJ, Sun,JF, Zhang,WD, Zhang,MX , et al. Knowledge, attitude, and behavior of public health emergencies among university students. Chin J Public Health. (2011) 27:920–2. doi: 10.11847/zgggws2011-27-07-47

 23. Zheng,JS, Yang,LQ, and Lin,ZP. Comparison of the teaching effect of health education on the knowledge of public health emergencies among medical students. J Hebei United Univ. (2012) 14:100–1. doi: 10.3969/j.issn.1008-6633.2012.01.078

 24. Wang,Q, Du,ZD, and Lu,C. Investigation and analysis of medical college students’ cognition of public health emergencies. J Zunyi Med Univ. (2012) 35:532–5. doi: 10.3969/j.issn.1000-2715.2012.06.020

 25. Liu,YM, Wu,L, Wang,JH, Huang,HR, and Tian,Y. Survey on KAP about public health emergency response in medical students. Progr Mod Biomed. (2013) 13:350–62.

 26. Zhao,J, Chang,XY, Wu,GX, Mao,WJ, and Tian,JH. Analysis of policies and current situation of medical college students' ability deal with sudden public health incidents. China J Emerg Resuscit Disaster Med. (2013) 8:21–3. doi: 10.3969/j.issn.1673-6966.2013.01.006

 27. Zheng,JQ, Chen,JY, Deng,GJ, Tan,X, Zeng,WW, Yu,JC , et al. KAP survey on public health emergencies among students of a medical college in Hunan Province. Med Aesthet Cosmetol. (2015) 2:644.

 28. Mu,YH, Jia,CP, He,RY, Fan,L, and Zhang,YX. The analysis of the ability to cope with public health emergencies for different professional college students. China Health Industr. (2015) 24:116–8. doi: 10.16659/j.cnki.1672-5654.2015.24.116

 29. Liu,YM, Wu,L, Wang,JH, Huang,HR, and Tian,Y. Investigation on the cognition and teaching needs of college students in public health emergencies. China Health Industr. (2017) 14:159–60. doi: 10.16659/j.cnki.1672-5654.2017.12.159

 30. Liu,WZ, Pang,YM, Song,L, Zhang,HW, Lin,JJ, Jia,GL , et al. The investigation of knowledge, attitudes, and practice about dealing with emergency public health events among the college students in Wuhu and analysis of its influence. J Qiqihar Med Univ. (2018) 39:320–3. doi: 10.3969/j.issn.1002-1256.2018.03.029

 31. Hu Fl,HDS, and Zhang,M. Investigation on the awareness level of clinical medical students on public health emergency. Edu teach Forum. (2020) 47:108–11.

 32. Cao,XH, Zhang,W, Wang,N, Du,J, Zhao,M, and Lin,JC. Factors associated with knowledge, attitude, and practice of college students in response to public health emergencies in Shandong province. Chin Prevent Med. (2021) 22:598–602. doi: 10.16506/j.1009-6639.2021.08.006

 33. Tang,Y, Xl,Z, Tao,ZY, Li,DY, and He,T. Study on medical students’ awareness of emergency knowledge and educational needs for public health emergencies. J Med Theor Prac. (2022) 35:345–6. doi: 10.19381/j.issn.1001-7585.2022.02.079

 34. Wang,LJ, Zhang,SC, Liu,H, Jin,W, Chen,ZX, and Yu,YX. Public health education mode of clinical medicine at home and abroad. China Higher Med Educ. (2014) 5:7–8. doi: 10.3969/j.issn.1002-1701.2014.05.004

 35. Li,CY, Wu,NN, Liu,PC, and Jiang,LW. Problems and countermeasures of public health education in China. Med Soc. (2016) 29:86–9. doi: 10.13723/j.yxysh.2016.04.027

 36. Liu,L. Analysis of the public health education of clinical medical students guided by post competency. China Contin Med Educ. (2023) 15:35–8. doi: 10.3969/j.issn.1674-9308.2023.02.008

 37. Xiao,W, Xing,W, and Liu,ZG. Investigation on knowledge and awareness of nosocomial infection prevention and control in senior medical students. Neural Regen Res. (2019) 11:49–51.

 38. Jin,H, and Shen,XB. The new trends of higher public health education reform in the US. 2017 joint meeting of presidents/deans of the National School of public health, the 4th plenary meeting of the 4th public health education branch of the Chinese preventive medicine association, proceedings of the 8th plenary meeting of the 2nd preventive medicine education research Association of the Chinese society of higher education. (2017):71–81

 39. Petersen,DJ, Albertine,S, Plepys,CM, and Calhoun,JG. Developing an educated citizenry: the undergraduate public health learning outcomes project. Public Health Rep. (2013) 128:425–30. doi: 10.1177/003335491312800517 

 40. Association of Schools of Public Health. Demonstrating excellence in academic public health practice. Public Health Rep. (1999) 114:480–3. doi: 10.1093/phr/114.5.480 

 41. Atchison,C, Boatright,DT, Merrigan,D, Quill,BE, Whittaker,C, Vickery,AR , et al. Demonstrating excellence in practice-based teaching for public health. J Public Health Manag Pract. (2006) 12:15–21. doi: 10.1097/00124784-200601000-00004 

 42. Potter,MA, Quill,BE, Aglipay,GS, Anderson,E, Rowitz,L, Smith,LU , et al. Demonstrating excellence in practice-based research for public health. Public Health Rep. (2006) 121:100102. doi: 10.1177/003335490612100102 

 43. Potter,MA, Burdine,J, Goldman,L, Olson,D, Silver,GB, Smith,LU , et al. Demonstrating excellence in the scholarship of practice-based service for public health. Public Health Rep. (2009) 124:1–15. doi: 10.1177/003335490912400401 

 44. White,F. The imperative of public health education: a global perspective. Med Princ Pract. (2013) 22:515–29. doi: 10.1159/000354198 

 45. Bauchner,H, and Sharfstein,J. A bold response to the COVID-19 pandemic: medical students, National Service, and public health. JAMA. (2020) 323:1790–1. doi: 10.1001/jama.2020.6166 

 46. Cui,H, and Zhao,CY. Comparison of medical education models between China and Canada. J Clin Exp Med. (2006) 5:2. doi: 10.3969/j.issn.1671-4695.2006.04.072

 47. Jin,H, Dong,G, Zou,L, Shen,X, and Li,D. History and status quo of higher public health education in China. Public Health Rev. (2020) 41:12. doi: 10.1186/s40985-020-00120-x 

 48. Hooper,L, Begg,MD, and Sullivan,LM. Integrating competencies and learning outcomes in core courses for the MPH. Public Health Rep. (2014) 129:376–81. doi: 10.1177/003335491412900414 

 49. Yuan,J, Jiang,XY, Guo,XH, Lan,H, Liu,C, and Xiao,SS. Thoughts on multi-dimensional cultivation of medical college students' ability to deal with public health emergencies. Contemp Med. (2021) 27:185–8. doi: 10.3969/j.issn.1009-4393.2021.08.078

 50. Riegelman,RK. Undergraduate public health education: past, present, and future. Am J Prev Med. (2008) 35:258–63. doi: 10.1016/j.amepre.2008.06.008

 51. American College of Preventive Medicine. Preventive Medicine (EB/OL). (2016).

 52. Zhang,WW, Deng,XD, Ye,Y, Leng,YB, Cheng,DM, Zhu,YF , et al. Enlightenment of the public health talent cultivation in the USA for public health and preventive medicine education in China. Mod Prevent Med. (2017) 44:1532–6.

 53. Zhou,ZH, Wang,JJ, Lei,YX, and Bin,XN. Practice and exploring on cultivating the medical college students’ abilities in dealing with emergencies public health events. Pract Prevent Med. (2005) 12:1208–9. doi: 10.3969/j.issn.1006-3110.2005.05.112









 


	
	
TYPE Perspective
PUBLISHED 15 December 2023
DOI 10.3389/fpubh.2023.1269272






Education for public health 2030: transformation to meet health needs in a changing world

Lisa M. Sullivan1*†‡, Elizabeth M. Weist2†, Wendy E. Barrington3‡, Amy L. Fairchild4‡, Wenke Hwang5‡, Marc T. Kiviniemi6‡, Shan D. Mohammed7‡, Victoria A. Wyant2, Linda A. Alexander2 and Laura Magaña2


1Boston University School of Public Health, Boston, MA, United States

2Association of Schools and Programs of Public Health, Washington, DC, United States

3Center for Anti-Racism and Community Health, Health Systems and Population Health Epidemiology, University of Washington School of Public Health, Seattle, WA, United States

4Maxwell School of Citizenship and Public Affairs, Syracuse University, Syracuse, NY, United States

5Department of Public Health Sciences, Pennsylvania State University College of Medicine, Hershey, PA, United States

6Department of Health, Behavior and Society, University of Kentucky College of Public Health, Lexington, KY, United States

7DEI Educational and Student Initiatives, Northeastern University Bouvé College of Health Sciences, Boston, MA, United States

[image: image2]

OPEN ACCESS

EDITED BY
 Enamul Kabir, University of Southern Queensland, Australia

REVIEWED BY
 Dan Fox, Nottingham Trent University, United Kingdom

*CORRESPONDENCE
 Lisa M. Sullivan, lsull@bu.edu 

†These authors have contributed equally to this work and share first authorship

‡Steering committee members

RECEIVED 29 July 2023
 ACCEPTED 20 November 2023
 PUBLISHED 15 December 2023

CITATION
 Sullivan LM, Weist EM, Barrington WE, Fairchild AL, Hwang W, Kiviniemi MT, Mohammed SD, Wyant VA, Alexander LA and Magaña L (2023) Education for public health 2030: transformation to meet health needs in a changing world. Front. Public Health 11:1269272. doi: 10.3389/fpubh.2023.1269272

COPYRIGHT
 © 2023 Sullivan, Weist, Barrington, Fairchild, Hwang, Kiviniemi, Mohammed, Wyant, Alexander and Magaña. This is an open-access article distributed under the terms of the Creative Commons Attribution License (CC BY). The use, distribution or reproduction in other forums is permitted, provided the original author(s) and the copyright owner(s) are credited and that the original publication in this journal is cited, in accordance with accepted academic practice. No use, distribution or reproduction is permitted which does not comply with these terms.
 

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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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:

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

• The Doctor of Public Health Degree: Preparing Transformative Leaders.

• Undergraduate Education in Public Health: A Dynamic Foundation.

• 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.

• 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 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 ASPPH’s strategic plan to deliver equitable, quality education for public 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).
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FIGURE 1
 Framing the future 2030 cross-cutting expert panels,




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 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.



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 panel’s 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 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 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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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 Mānoa 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.
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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 educational pipeline requires addressing the educational barriers that impact underrepresented and marginalized populations in higher education (5–8). Integrative approaches include providing affordable college credits, 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 (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 especially important for students from underrepresented and marginalized communities where there is 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 ‘aina (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. Hō‘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.



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 Mānoa. 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 Mānoa 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, ‘Imi Ho‘ola (34, 35), the Community Health Scholars Program was developed to meet six objectives.

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

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

• GROW: Scholars engage in personal and professional development.

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

• ‘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.

• 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.


TABLE 1 General overview schedule of summer scholars program.

[image: 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 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 budget-balancing activity engaged students in communication and advocacy as small groups (3–4 per group) of 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 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 Hawai'i at Mānoa 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 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.



3.3.5 Final project and Hō‘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.


[image: Figure 1]
FIGURE 1
 Sample student final product template.


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. 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.


TABLE 2 Summer scholars learning objectives linked to program activities.
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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 1st-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 Mānoa.



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.

Interactive, public health-related engagement activities interwoven throughout the summer received positive feedback 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, 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 Hō‘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 transportation costs to access the University of Hawai'i at Mānoa 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.
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risk perception, latent profile analysis, network analysis, cross-sectional study, longitudinal study, Chinese university students


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).

Coronavirus disease 2019 (COVID-19), described as a contagious disease by the World Health Organization (8), spread 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.

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 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 ω 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 parameter with the value zero. The gender difference in risk perception toward COVID-19 was assessed using two-sided independent t-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 (n1 = 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 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 (χ2 = 0.26, p = 0.61, Phi = −0.012) or between those living in urban and rural areas (χ2 = 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).


TABLE 1 Fit indices for LPA of eight items on risk perception toward COVID-19 among 1,837 participants.
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FIGURE 1
 Latent class profile of risk perception toward COVID-19.




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 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).


[image: Figure 2]
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.




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 (η2 > 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 rp1 (“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(BF10) < 3; Appendix 15].


[image: Figure 3]
FIGURE 3
 Risk perception of COVID-19 between genders at three time points (T1, T2, and T3). (A) Total risk perception score, (B) Individual risk perception score, and (C) Public risk perception score.




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 TI (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).


[image: Figure 4]
FIGURE 4
 EBICglasso model based on network analysis according to risk perception at three different times. rp1–rp4 = individual risk perception, rp5–rp8 = public risk perception.


The network structures had no significant differences between T1 and 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 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 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 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 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).

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 rp1 (“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.

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.



Data availability statement

The original contributions presented in the study are included in the article/Supplementary material, further inquiries can be directed to the corresponding author.



Ethics statement

The studies involving humans were approved by Gannan Medical University Ethics Committee. The studies were conducted in accordance with the local legislation and institutional requirements. The participants provided their written informed consent to participate in this study.



Author contributions

ZN and LLiu conceived and designed the experiments and wrote the first draft of the paper. ZN, LLi, and SM performed the experiments. ZN and LLi analyzed and interpreted the data. SM contributed reagents, materials, and analysis tools. All authors contributed to the article and approved the submitted version.



Funding

This study was supported by China Scholarship Council Frontiers in Project (202108360124), the Science Education Program Project Thirteenth 5-Year Plan of Jiangxi Province (2020GX184), Doctor start-up fund of Gannan Medical University (QD201819), and Key Project of Gannan Medical University (ZD201838).



Conflict of interest

The authors declare that the research was conducted in the absence of any commercial or financial relationships that could be construed as a potential conflict of interest.



Publisher's note

All claims expressed in this article are solely those of the authors and do not necessarily represent those of their affiliated organizations, or those of the publisher, the editors and the reviewers. Any product that may be evaluated in this article, or claim that may be made by its manufacturer, is not guaranteed or endorsed by the publisher.



Supplementary material

The Supplementary Material for this article can be found online at: https://www.frontiersin.org/articles/10.3389/fpubh.2023.1171870/full#supplementary-material



References

 1. Paek HJ, Hove T. Risk perceptions and risk characteristics. Oxf Res Encycl Commun. (2017) 13:283. doi: 10.1093/acrefore/9780190228613.013.283

 2. Ferrer RA, Klein WMP. Risk perceptions and health behavior. Curr Opin Psychol. (2015) 5:85–9. doi: 10.1016/j.copsyc.2015.03.012

 3. Yan Y, Wen J. Media use, risk perception and individual behaviors at the early stages of the COVID-19 pandemic. J Mass Commun. (2020) 6:50–61. doi: 10.15897/j.cnki.cn51-1046/g2.2020.06.002

 4. Wolff K, Larsen S, Øgaard T. How to define and measure risk perceptions. Ann Tour Res. (2019) 79:102759. doi: 10.1016/j.annals.2019.102759

 5. Brewer NT, Weinstein ND, Cuite CL. Risk perceptions and their relation to risk behavior. Ann Behav Med. (2004) 27:125–30. doi: 10.1207/s15324796abm2702_7

 6. Flynn J, Slovic P, Mertz CK. Gender, race, and perception of environmental health risks. Risk Anal. (1994) 14:1101–8.

 7. Gustafsod PE. Gender differences in risk perception: theoretical and methodological respectives. Risk Anal. (1998) 18:805–11.

 8. WHO. Coronavirus Disease (COVID-19). (2022). Available online at: https://www.who.int/health-topics/coronavirus#tab=tab_1 (accessed December 31, 2022).

 9. de Bruin WB, Bennett D. Relationships between initial COVID-19 risk perceptions and protective health behaviors: a national survey. Am J Prev Med. (2020) 59:157–67. doi: 10.1016/j.amepre.2020.05.001

 10. Dryhurst S, Schneider CR, Kerr J, Freeman A L, Recchia G, Bles AM, et al. Risk perceptions of COVID-19 around the world. J Risk Res. (2020) 23:994–1006. doi: 10.1080/13669877.2020.1758193

 11. Schneider CR, Dryhurst S, Kerr J, Freeman A L, Recchia G, Spiegelhalter D, et al. COVID-19 risk perception: a longitudinal analysis of its predictors and associations with health protective behaviours in the United Kingdom. J Risk Res. (2021) 24:294–313. doi: 10.1080/13669877.2021.1890637

 12. Savadori L, Lauriola M. Risk perceptions and COVID-19 protective behaviors: a two-wave longitudinal study of epidemic and post-epidemic periods. Soc Sci Med. (2022) 301:114949. doi: 10.1016/j.socscimed.2022.114949

 13. Li Y, Luan S, Li Y, Wu J, Li W, Hertwig R. Does risk perception motivate preventive behavior during a pandemic? A longitudinal study in the United States and China. Am Psychologist. (2022) 77:111. doi: 10.1037/amp0000885

 14. Oyenubi A, Kim AW, Kollamparambil U. COVID-19 risk perceptions and depressive symptoms in South Africa: causal evidence in a longitudinal and nationally representative sample. J Affect Disord. (2022) 308:616–22. doi: 10.1016/j.jad.2022.04.072

 15. Dratva J, Zysset A, Schlatter N, von Wyl A, Huber M, Volken T. Swiss university students' risk perception and general anxiety during the COVID-19 pandemic. Int J Environ Res Public Health. (2020) 17:7433. doi: 10.3390/ijerph17207433

 16. Weinstein ND. Unrealistic optimism about future events. J Pers Soc Psychol. (1980) 39:806–20.

 17. Harring JR, Hodis F A. Mixture modeling: applications in educational psychology. Educ Psychol. (2016) 51:354–67. doi: 10.1080/00461520.2016.1207176

 18. JASP Team. JASP (Version 0.14. 1) [Computer Software]. (2021).

 19. van Borkulo CD. Network Comparison Test: Statistical Comparison of Two Networks Based on Three Invariance Measures. (2016). Available online at: https://cran.r-project.org/web/packages/NetworkComparisonTest/index.html (accessed January 5, 2023).

 20. West SG, Finch JF, Curran PJ. Structural equation models with non-normal variables: problems and remedies. In:RH Hoyle, editor, Structural Equation Modeling: Concepts, Issues, and Applications. Thousand Oaks, CA: Sage (1995). p. 56–75.

 21. Finney SJ, DiStefano C. Non-normal and categorical data in structural equation modeling. In:Hancock GR, Mueller RO, editors. Structural Equation Modeling: A Second Course. Greenwich, CT: Information Age (2006).

 22. Carragher N, Adamson G, Bunting B, McCann S. Subtypes of depression in a nationally representative sample. J Affect Disord. (2009) 113:88–99. doi: 10.1016/j.jad.2008.05.015

 23. Bauer DJ, Curran PJ. Distributional assumptions of growth mixture models: implications for over extraction of latent trajectory classes. Psychol Methods. (2003) 8:338–63. doi: 10.1037/1082-989X.8.3.338

 24. Grimm K. Multilevel modeling using Mplus. Multidiscipl J. (2017) 24:960–2. doi: 10.1080/10705511.2017.1347045

 25. McCutcheon AL. Latent Class Analysis. Thousand Oaks, CA: Sage Publications (2002).

 26. Muthén LK, Muthén BO. Mplus User's Guide. 7th ed. Los Angeles, CA: Muthén & Muthén. (2012).

 27. Chen J, Chen Z. Extended Bayesian information criteria for model selection with large model spaces. Biometrika. (2008) 95:759–71. doi: 10.1093/biomet/asn034

 28. Epskamp S, Borsboom D, Fried EI. Estimating psychological networks and their accuracy: a tutorial paper. Behav Res Methods. (2018) 50:195–212. doi: 10.3758/s13428-017-0862-1

 29. Epskamp S, Cramer AO, Waldorp LJ, Schmittmann VD, Borsboom D. qgraph: network visualizations of relationships in psychometric data. J Stat Softw. (2012) 48:1–18. doi: 10.18637/jss.v048.i04

 30. Robinaugh DJ, Millner AJ, McNally RJ. Identifying highly influential nodes in the complicated grief network. J Abnormal Psychol. (2016) 125:747–57. doi: 10.1037/abn0000181

 31. Rana IA, Bhatti SS, Aslam AB., Jamshed A, Ahmad J, Shah AA. COVID-19 risk perception and coping mechanisms: Does gender make a difference? Int J Disast Risk Reduct. (2021) 55:102096. doi: 10.1016/j.ijdrr.2021.102096

 32. Rodriguez-Besteiro S, Tornero-Aguilera JF, Fernández-Lucas J, Clemente-Suárez VJ. Gender differences in the COVID-19 pandemic risk perception, psychology, and behaviors of Spanish university students. Int J Environ Res Public Health. (2021) 18:3908. doi: 10.3390/ijerph18083908

 33. Niño M, Harris C, Drawve G, Fitzpatrick KM. Race and ethnicity, gender, and age on perceived threats and fear of COVID-19: evidence from two national data sources. SSM-Popul Health. (2021) 13:100717. doi: 10.1016/j.ssmph.2020.100717

 34. Qianlan Y, Tianya H, Wei L, Jia G, Chunyan N, Wei Z, et al. The psychological outcomes of COVID-19 affected the pandemic-after risk perceptions of nurse clinicians: a latent profile analysis. Glob Mental Health. (2022) 13:1–10. doi: 10.1017/gmh.2022.13

 35. Yang Z, Xin Z. Heterogeneous risk perception amid the outbreak of COVID-19 in China: implications for economic confidence. Appl Psychol. (2020) 12:1000–18. doi: 10.1111/aphw.12222

 36. Kleitman S, Fullerton DJ, Zhang LM, Blanchard MD, Lee J, Stankov L, et al. To comply or not comply? A latent profile analysis of behaviours and attitudes during the COVID-19 pandemic. PLoS ONE. (2021) 16:e0255268. doi: 10.1371/journal.pone.0255268

 37. Tein JY, Coxe S, Cham H. Statistical power to detect the correct number of classes in latent profile analysis. Struct Eq Model. (2013) 20:640–57. doi: 10.1080/10705511.2013.824781

 38. Lu JG, Jin P, English AS. Collectivism predicts mask use during COVID-19. Proc Nat Acad Sci USA. (2021) 118:e2021793118. doi: 10.1073/pnas.2021793118

 39. Zhang L, Ma M, Li D, Xin Z. The psychological typhoon eye effect during the COVID-19 outbreak in China: the role of coping efficacy and perceived threat. Glob Health. (2020) 16:1–10. doi: 10.1186/s12992-020-00626-8

 40. National Health Commission of the People's Republic of China. The Latest COVID-19 Situation as of 24 PM on February 13. (2020). Available online at: http://www.nhc.gov.cn/xcs/yqtb/202111/322b05206c644e658990d821e504a4f3.shtml (accessed February 2, 2023).

 41. National Health Commission of the People's Republic of China. The Latest COVID-19 Situation as of 24 PM on October 31. (2021). Available online at: http://www.nhc.gov.cn/xcs/yqtb/202111/322b05206c644e658990d821e504a4f3.shtml (accessed February 2, 2023).

 42. National Health Commission of the People's Republic of China. COVID-19 Vaccination Status as of 24 PM on October 31. (2021). Available online at: http://www.nhc.gov.cn/jkj/s7915/202111/a533ee03be4648a5858554ab04591ef6.shtml (accessed February 2, 2023).

 43. Joslyn S, Savelli S, Duarte HA, Burgeno J, Qin C, Han JH, et al. COVID-19: risk perception, risk communication, and behavioral intentions. J Exp Psychol. (2021) 27:599. doi: 10.1037/xap0000398

 44. Tsoy D, Tirasawasdichai T, Kurpayanidi KI. Role of social media in shaping public risk perception during COVID-19 pandemic: a theoretical review. Int J Manag Sci Bus Admin. (2021) 7:35–41. doi: 10.18775/ijmsba.1849-5664-5419.2014.72.1005

 45. Xie K, Liang B, Dulebenets MA, Mei Y. The impact of risk perception on social distancing during the COVID-19 pandemic in China. Int J Environ Res Public Health. (2020) 17:6256. doi: 10.3390/ijerph17176256

 46. Huynh TL. The COVID-19 risk perception: a survey on socioeconomics and media attention. Econ Bullet. (2020) 40:758–64. Available online at: http://www.accessecon.com/Pubs/EB/2020/Volume40/EB-20-V40-I1-P64.pdf

 47. Hilverda F, Vollmann M. The role of risk perception in students' COVID-19 vaccine uptake: a longitudinal study. Vaccines. (2021) 10:22. doi: 10.3390/vaccines10010022

 48. Lewitus GM, Schwartz M. Behavioral immunization: immunity to self-antigens contributes to psychological stress resilience. Mol Psychiatry. (2009) 14:532–6. doi: 10.1038/mp.2008.103

 49. Festinger L. A Theory of Cognitive Dissonance. Stanford, CA: Stanford University Press (1957).

 50. Maddux JE, Rogers RW. Protection motivation and self-efficacy: a revised theory of fear appeals and attitude change. J Exp Soc Psychol. (1983) 19:469–79.

 51. Merskin D. Media dependency theory: origins and directions. In:D Demers, K Viswanath, editors, Mass Media, Social Control and Social Change: A Macrosocial Perspective. Ames, IA: Iowa State University Press (1999). p. 77–98.

 52. Kahan DM. Cultural cognition as a conception of the cultural theory of risk. In:S Roeser, editor, Handbook of Risk Theory, Forthcoming, Harvard Law School Program on Risk Regulation Research Paper. (2008). p. 8-20.





[image: image]


OPS/images/fpubh-11-1171870/fpubh-11-1171870-t001.jpg
Entropy LMR-LTR (p) BLRT (p) Class

membership
size

Total sample Class 2 25 37,070.02 37,207.92 37,128.49 0.78 <0.001 <0.001 1,005
(54.7%)/832(45.3%)

Class 3 34 35,787.53 35,975.07 35,867.05 0388 026 <0.001 120 (6.5%)/1,043
(56.8%)/674 (36.7)

Class 4 43 3201116 32,24834 32,111.73 1.00 0.14 <0.001 50 (2.79%)/799
(43.5%)1272
(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 17,650.30 080 <0.001 <0.001 487 (54.6%)/405
(45.4%)

Sample 2 Class 2 2 19,455.84 19,577.12 19,497.72 076 <0.01 <0.001 536 (56.79%)/409
(43.3%)

Sample 1 Class 3 34 16,969.30 17,132.28 17,024.30 0.90 0.02 <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.






OPS/images/fpubh-11-1171870/fpubh-11-1171870-g004.gif
Bt gt

™ .





OPS/images/fpubh-11-1171870/fpubh-11-1171870-g003.gif





OPS/images/fpubh-11-1171870/fpubh-11-1171870-g002.gif





OPS/images/fpubh-11-1171870/fpubh-11-1171870-g001.gif





OPS/images/fpubh-11-1171870/crossmark.jpg
(®) Check for updates





OPS/images/fpubh-11-1256603/fpubh-11-1256603-t002.jpg
g objectives

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

Program act

Foundational Coursework

ENGAGE: Scholars engage in interactive Content Engagement
public health activities to supplement Activities

knowledge gained in the PH 201 course

GROW: Scholars engage in personal and Student Development
professional 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

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

Foundational Coursework
Student Development
Activities

Final Project and

Ho'ike (Showcase)






OPS/images/fpubh-11-1256603/fpubh-11-1256603-t001.jpg
onda esda ednesda da da

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
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95% Cl for OR

Variable
Lower Upper
Conventional data
Sex (1) 0570 0299 3629 1769 0984 3181
Years of work 13.222
Years of work (1) 0.126 0413 0.093 1135 0505 2551
Years of work (2) 1565 0476 10826 4781 1882 12141
Years of work (3) 0.246 0477 0.266 1279 0502 3258
Years of work (4) ~0.307 0.652 0.223 0735 0205 2637
Final model
Years of work (5) 0813 0495 2705 2256 0856 5946
Sleep 0331 0083 15.764 1392 1183 1640
Friend —0202 0.101 4010 0817 0670 099
Expectations of
0114 0.061 3498 1121 0995 1264
exercise
Intercept —1031 0242 18.201 0357
Screened data
Years of work 13.453
Years of work (1) 0.227 0463 0.240 1255 0506 312
Years of work (2) 1625 0507 10275 5079 1.880 13719
Years of work (3) ~0011 0539 0.000 0.989 0344 2845
Final model
Years of work (4) -0.714 0.808 0.781 0490 0.101 2385
Years of work (5) 0.864 0535 2610 2372 0832 6762
Sleep 0298 0097 9378 1347 113 1629
Intercept —0.683 0213 10297 0505

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

95% Cl for OR

Lower

Conventional data

Institution (1) ~0.284 0274
Mood [ 0.064
Final Model
Professional efficacy ~0.071 0.041
Intercept 0414 0188
Screened data
Mood o 0077
Final Model Professional efficacy —0.138 0053
Intercept 0.268 0.163

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

1076

3161

2929

4862

2039

6805

2705

0752

L121

0.932

1513

L7

0.871

1307

0.440
0.988

0.859

0.960

0.786

1288
1271

1010

1300

0.966
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95% Cl for OR

Lower

Upper

Variable
Conventional data
Sleep 0.136
Effects of exercise ~0.194
Final model Expectations of
0178
exercise
Intercept 0363
Screened data
Expectations of
. 0.102
Final model exercise
Intercept 0173

0077

0113

0058

0142

0050

0142

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

3101

2986

9.381

6579

4,068

1494

1145

0823

1194

1438

1107

1189

0.985

0.660

1066

1003

1332

1026

1338

1222
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95% Cl for OR

Variable
Lower Upper

Conventional data

Job type 13.577

Job type (1) 0346 0497 0.484 1413 0534 3744

Job type (2) 1066 0570 3,500 2905 0951 8.877

Job type (3) ~0758 0,681 1241 0.468 0123 1778

Job type (4) ~0.579 0,602 0923 0.561 0172 1826

Job type (5) 0.957 0434 4867 2603 L3 609

Job type (6) 0205 0423 0.234 1227 0535 2813
Final model Education 8.788

Education (1) 0077 0438 0031 1.080 0458 2548

Education (2) 0490 0424 1332 1632 0710 3749

Education (3) 1035 0,39 6842 2815 1.296 6113

Sleep 0.100 0.080 1582 1105 0.946 1292

Effects of exercise ~0.361 0139 6713 0.697 0530 0916

Belief of exercise 0,055 0032 2921 1056 0992 1125

Intercept ~0.785 0456 2968 0.456

Screened data

Years of work 12976

Years of work (1) —0971 0458 4502 0379 0.154 0929
Years of work (2) ~0.185 0471 0.154 031 0331 209
Years of work (3) ~L141 0521 4803 0320 ons 0856

Final model

Years of work (4) —2.054 0798 6622 0.128 0.027 0613
Years of work (5) ~0.443 0.503 0777 0.642 0.239 1720
Cynicism 0.142 0.064 4887 1152 1016 1307
Intercept 0713 0254 7.849 2010

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





OPS/images/fpubh-11-1250606/fpubh-11-1250606-g003.jpg
Percentage

75

70

65

60

55

50

675 67.3 /

66.4 - <
. 64.9

66.4

o %

challenge_1  challenge 4 challenge_5  challenge_6  challenge_7  challenge_8

=@ -0riginal Data  ===@==Screened Data





OPS/images/fpubh-11-1250606/fpubh-11-1250606-t001.jpg
Variable

Conventional data (N=265)

Screened data (N=214)

Institution

Job type

Education

Marital status

Years of work

Male

Female

Hospital

University
Doctoral/master advisor

Teaches doctoral or

master's courses.
Laboratory manager

Administrative

personnel

Director or deputy chief

physician/nurse

Intermediate-level

phy:

fans or nurses

Elementary-level

physicians or nurses

Ator below 2-year

college degree
Bachelor degree
Master degree
Doctoral degree
Unmarried
Married

<1 Year

1-3 Years

3-5 Years

5-7 Years

7-10 Years

>10 Years.

Frequency
93
172
133
132

36

55

57

59

65
78
6
87

178

£

126

Percentage

35.0%

64.9%

50.2%

49.8%

13.6%

9.1%

5.3%

7.2%

2.6%

208%

215%

223%

245%

29.4%

23.8%

32.8%

67.2%

16.6%

10.2%

106%

6.0%

9.1%

47.5%

Frequency
65
149
116
9

2

2

52

a1

44

37

7
49
60
154
27
23

2

Percentage
304%
69.6%
542%
158%

136%
9.8%
5.6%

7.0%

243%

192%

20.6%

173%

26.6%
33.2%
22.9%
28.0%
72.0%
126%
107%

9.3%

8.9%

523%
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Statistics Conventional data (N=265) Screened data (N=214)
estimates

SD Mini SD Mini

Emotional exhaustion =2.702 3679 ~7.968 8309 —1.649 2975 —6.443 5344
Cynicism =3.101 3221 —6.372 5.049 =2112 2353 —4.588 3953
Professional efficacy 1120 3401 6457 6573 0683 2810 ~5.766 5781
Sleep ~0661 1752 ~2900 291 ~0753 Lot 2885 2901
Mood ~09% 2001 -2785 2950 ~1019 1898 2815 2986
Friend 1453 ~1016 3841 ~0670 1311 ~1023 2621
Effects of exercise 0198 1288 ~4430 1621 0171 1347 —4517 4602
Expectations of ~0.481 2393 ~4165 5262 ~0574 2800 —4587 5885
exercise

Belief of exercise 2471 5.165 —9.412 9.186 1.629 4943 =10.026 7.976

SD, standard deviation.
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Variables Challenge 1 e 7 Challenge 8

Sex 0.012
Institution 0.042 0.002
Job type 0.036

Education 0.019

Marriage 0023

Years of work 0.026 0.097 0.058

Screened data

Sex 0,053
Institution 0,069 0.001%
Job type 0.068%*

Education fid 0.064%

Marriage 0.001%

Years of work 0022 0.024% 0.018*

Bolded numbers indicated significance at 005 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 §:
helping students’ academic growth,
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Data Screening Approach

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

|

Step 2: Item Quality Analyses
Item-total correlation
Rasch analysis
Item removal

l

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

v

Step 4: Data Analysis
QI: Tests of associations

Q2: Logistic regression

Conventional Approach
[e—| Step |
L 4
le——| Step 2
v
—— Step3
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Frequency
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6
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1
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Author
and year

Huetal. 21)

Zhao etal.
(6)

Livetal. (29)

Sunetal.
(2)

University

Health Science
Centre of
Lanzhou

University

Lanzhou
University and
Gansu University
of Chinese

Medicine

Five universities
in Hainan
Province
Binzhou Medical

University

Training
methods

1. Media (TV)

2. Radio

3. Special lectures
on health
education

4. Newspapers and
books

5. Internet

6. Communication
with insiders via
telephone

7. Hotline

1. Educational
media

2. Visiting popular
science education
bases

3. Lectures

4. Contests with
prizes

1. Network

2. Television

3. School teaching
1.0n-site
demonstration

2. Attending
lectures

3. Watching video
materials

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

brochures

Number
(Composition
ratio) or
frequency

403 (87.04%)
361 (77.97%)
317 (68.47%)
314/(67.82%)
261 (56.37%)
122(26.35%)
113 (24.41%)

192 (42.57%)
164 (36.36%)
159 (35.25%)
141 (31.26%)

768 (37.67%)
419(20.55%)
376 (18.44%)
304 (83.06%)
276 (75.41%)
218 (59.56%)
184 (50.27%)
135 (36.89%)
125 (34.15%)
103 (28.14%)
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Author and
year

Huetal. 21)

Yuetal. (22)

Zhengetal. (23)
Wangetal. (24)

Livetal. (25)

Zhao etal. (26)

Zheng etal. (27)

Muetal. (28)

Wuetal. (6)

Livetal. (29)

Livetal. (30)

Huetal. (31)

Sunetal. (12)

Caoetal. (32)

Tang etal. (33)

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 t
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 tra

pul

Number (percentage) of students

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

emergencies further
1884 (82.29) willing to reccive training in public health emergencies

80.0% of students willing to learn about public health emergencies and think
itis necessary t0 set up relevant courses and conduct emergency drills.

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

248 (85.50%) hope to acquire further knowledge related to public health
emergencies and the coping methods

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

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

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

health emergencies and relevant emergency training

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

related to public health emergency response

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

emergencies

Number (percentage) of
students

207 (46%) believe that disasters are far removed

795 (38.99%) would take the initiative t0 seek

knowledge about public health emergencies

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

193 (52.73%) participated in trai

ing related to

coping with public health emergencies

Average score

(n = Medical college

students)

78.56:£9.90, n =460

5213£8.17,n=332

65.86+13.96,n=1276

77.23£13.11,n =506

69.18£16.56,n = 1100

57.62£9.30,n =381

54.28+15.40,n =366

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

53.33% awareness rate, 1 =463

71.54% awareness rate, 1= 1276

50% awareness rate, n =71

72.38% awareness rate, 1 = 176

67% awareness rate of public health emergencies;
45% mastery rate of knowledge on handling
public health emergencies, n =58

46.99% passing rate, 1 =366

66.28% passing rate, n =2153

32.55% average accuracy rate of public health
emergency knowledge, 1 =5465

ng and
g related to coping with public health emergencies.

One study showwed that many students believed that disasters were far from themselves. I the above studies, some questionnaire surveys were conducted on their abilit t0 respond to public health emergencies among college students in several universitis. 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 reated o public

health emergenci
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References ~Year Background/ Sample Studydesign 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
Zhengetal. 23) | 2012 1 0 1 1 1 4 High
Wangetal. (24) 2012 1 1 1 1 1 5 High
Liuetal. (25) 2013 1 1 1 1 1 5 High
Zhaoetal.26) 2013 1 1 1 1 1 5 High
Zhengetal. 27) | 2015 1 1 1 1 1 5 High
Muetal. (28) 2015 1 1 1 1 1 5 High
Wuetal. (6) 2015 1 1 1 1 1 5 High
Liuetal. (29) 2017 1 1 1 1 1 5 High
Liuetal. (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
Caoetal. (32) 2021 1 1 1 1 1 5 High

Tang etal. (33) 2022 1 1 1 1 1 5 High
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References

Data collection location

Sampling method

Evaluation method

Participants

Gender
(M/F)

Huetal. (21)

Yuetal. (22)

Zheng etal. (23)

Wang etal. (24)

Livetal. (25)

Zhao etal. (26)

Zheng etal. (27)

Muetal. (28)

Wuetal. (6)

Livetal. (29)

Livetal. (30)

Huetal. (31)

Sunetal. (12)

Caoetal. (32)

Tang etal. (33)

2004

2011

2012

2012

2013

2013

2015

2015

2015

2017

2018

2020

2021

2021

2022

Health Science Centre of Lanzhou

Zhengzhou University

Putian University

Five medical colleges in Guizhou

Province

Hainan Medical University

Lanzhou University and Gansu

University of Chinese Medicine

Changsha Medical College

Five colleges and universities in Jilin
Gity

China Medical University

Five universities in Hainan Province

‘Three universities in Wuhu City,

Anhui Province

Health Science Center of Shengzhen
University

Binzhou Medical University

Six universities in Shandong

Province

Southwest Medical University

Cluster sampling

Stratified cluster sampling

Cluster sampling

Random sampling

Multi-stage random sampling

Cluster random sampling

Cluster random sampling

Stratified cluster sampling

Cluster sampling

Multi-stage random sampling

Stratified random cluster

sampling

Cluster sampling

Convenience sampling

Stratified random sampli

Convenience sampling

Self-administered spot field questionnaire

survey

Self-administered spot field questionnaire

survey

Self-administered on-site anonymous

questionnaire survey

Self-administered spot field questionnaire

survey

Self-administered self-flling questionnaire

survey
Self-administered on-site anonymous
questionnaire survey

Self-administered KAP questionnaire

survey

Self-administered on-site anonymous.

self-illing questionnaire survey

Self-administered on-site anonymous

Self-administered self-filling questionnaire

survey

Self-administered on-site KAP

questionnaire survey

Questionnaire survey
Network anonymous questionnaire survey
Self-administered network anonymous

questionnaire survey

Network questionnaire survey

Newly graduated medical students

Medical college students in their
firstfifth year
Undergraduate medical students;

junior medical college students

Medical students of different majors

and genders in grades 1104

Undergraduate medical students;

junior medical college students

Undergraduate medical students

First-third year medical college

students

First-fourth-year medical college

students

2009 medical students majoring in

clinical and preventive medicine

Undergraduate medical students;

junior medical college students

Medical college students in their

first-third year

2018 clinical medical students

Medical college students in their
firstfifth year
Medical college students in their
first-fifth year
Medical college students in their
firstfifth year

463

460

332

2,290

1276

451

506

7

176

1,100

381

58

366

2,153

5465

NA

NA

NA

NA

NA

20£061

NA

NA

2225

NA

NA

NA

NA

NA

NA

NA

NA

NA

925/1365

524/752

285/166

NA

NA

102/136

NA

NA

NA

141/225

NA

1676/3789
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Records  identified  from
Pubmed, CNKI, Wanfang,
and VIP database searching
“public health
emergency/emergencies”
AND “students” on March
12th: (n=159)

Records removed before the
screening: Duplicate records
removed (n = 64)

!

Records screened (n = 95)

!

Records  excluded  after
reading titles and abstracts
(n=33)

Reports sought for retrived (n=

Reports not retrived (n = 0)

62)
'

Full-text articles assessed for
eligibility (n =62)

Full-text article excluded,
with reasons: (n =47 because
they did not quantitatively
evaluate medical college
students' ability or evaluate
their training needs to
respond to public health
emergencies.)

Studies included in review (n=
15)






OPS/images/fpubh-11-1191723/crossmark.jpg
(®) Check for updates






OPS/images/fpubh-11-1129330/fpubh-11-1129330-t004.jpg
Assignment Description Assessment Assessed Percent of final

type by course grade

Weekly updates Email sent by the student team using a template (Supplementary material D) Group TT 10%
prescribed by the teaching team to create communication efficiencies and
systematically keep the teaching team, preceptors, and faculty advisers updated
on students’ project work.

Teaching team Thirty-minute meeting facilitated by the student team to build community with, Group TT 10%
check-in meeting update, and receive support from the teaching team.
facilitation

Mid and end of Qualtrics surveys administered by the teaching team to students, preceptors, and Individual TT 0%

semester faculty advisers to reflect on accomplishments and challenges and assess roles,

evaluations responsibilities, processes, and deliverables.

Deliverables Tangible products produced by the student team that are mutually beneficial to Group TT, B FA 35%
students’ professional development goals and partner organizations’ needs.

Project Assessment of teams’ management of Capstone project relationships, processes, Group TT, P, FA 20%

management and tasks.

Project Assessment of individuals’ contributions to the Capstone project. Individual TT, B FA 20%

participation

Exit interview and Interview between student and faculty adviser to assess the student’s synthesis Individual FA 5%

prep sheet and demonstration of foundational and concentration competencies.

T, Teaching Team; P, Preceptor; FA, Faculty Adviser.
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Lessol

Introduction

Summarize fundamental theories, concepts, and definitions of public health finance.

Apply strategies for public health financing in Public Health 3.0.

Self-evaluate personal experiences and expectations to improve knowledge and skills in finance
and management.

Planning and budgeting

Operating budgets

Discuss Congressional appropriation process in theory and practice.

Analyze differences in U.S. state public health funding levels.

Critique funding mechanisms and types of revenue sources for federal, state, and local
public health.

Evaluate the overall planning process and develop an operating budget.
Design a budget using different types of costs and budget assumptions.
Analyze a planning and operating budget.

Financial statements

Calculate break-even analysis and discounted cash flow analysis.
Evaluate financial statements and key players in financial statement regulation.
Design a planning budget for a public health program.

Taxation

Revenue generation

o o o

Evaluate taxation as a revenue source to support public health goals.
Compare and contrast states with different tax structures and uses of revenue.
Design an operational budget for a public health program

Explain social impact bonds and develop a real-world example.
Critically examine sustainability and utility of new economic models.
Design a budget that blends and braid funds to address upstream social determinant of health.

Spending and return on
investments

Discuss evidence-based resource allocation processes.
Examine real world resource allocation processes.
Apply equity in a resource allocation decision-making process.

Fiscal stewardship and
transparency

Examine public health expenditure data sources.
Assess the relationship between resource allocation and health equity goals.
Critique funding policy using the Tobacco Master Settlement Agreement as an example.

Partnerships

Discuss fiscal stewardship, accountability, and transparency of public health funds.
Critique public health programming and closing the finance gap.

Compare and contrast state-level expenditures in social services and social determinants of health.

Decision-making strategies

Analyze Medicaid’s role in partnering with public health.

Evaluate the intersection between public health and safety net programs to improve social
determinants of health.

Assess public health agencies ability to blend funds to support people living with disabilities.

Ethics

Examine the influence of philanthropic and private industry fands in public health.
Evaluate the intersection of pharmaceutical research and public health research and practice.
Critique the decision-making process in accepting funds to address a public health concern.

Public health emergency

Evaluate decision-making to allocate resources during a public health emergency.
Critique public’s perception of a common good during an emergency.
Integrate equity in public health emergency resource allocation.

Global perspective

Apply strategies in global health finance.
Critique universal health coverage financing strategies.
Examine universal financial protection policies in LMICs.
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Campus and Community Coalition to
Reduce the Negative Impacts of High
Risk Drinking, Chapel Hill Downtown
Partnership (2018-2019)

Chapel Hill-Carrboro City Schools
(2016-2017)

Measuring and Sharing the Efforts of the Campus and Community Coalition

Needs Assessment for Community Mental Health Among Frank Porter Graham
Bilingiie Staff and Parents in Chapel Hill, North Carolina

Deliverables

TR

BN

. Data analysis report

. Communication plan

. Qualitative analysis report

. Evaluation recommendations report

. Interview and Focus Group Guides
. Formative Research Report

. Community Resource Guide

. Recommendations Report

Chatham County Council on Aging*
(2019-2020)

Implementation, Evaluation, and Resource Development for Chatham County
Council on Agings Community Ambassador Program

R

. Community ambassador resources
. Monitoring report

. Evaluation toolkit

. Communications workplan

El Pueblo, Inc.* (2011-2012)

Strengthening El Pueblo’s Sexual and Reproductive Health Program for Latino/a
Youth in North Carolina

SRS

. Funding guide

. Community Assessment Report
. Revised Curriculum

. Strategic Guide

North Carolina Harm Reduction
Coalition* (2012-2013)

Preventing Unintentional Drug Overdose in North Carolina by Advocating for
Policies that Support Overdose Prevention

[SETRSE

. Literature review summary fact sheet
. Policy recommendations

. Presentation

. Legislative summit

Rural Opportunity Institute®
(2021-2022)

Southern Coalition for Social Justice
(2021-2022)

Evaluating an Adaptation of the Social Accelerator Model for Rural Public
Institutions Focused on Healing Trauma and Building Resilience

Analyzing and Evaluating Strategies to Decriminalize Adolescence and Developing
a Participatory Research Plan to Work with Youth Impacted by the Criminal Legal
System

BN

. Interview guides
. Interview codebook and summary

. Manuscript

. Landscape analysis

. Interview guide and transcripts

. Program plan

. Partner  case studies and

. External report

code report

recommendations report

*Capstone partner organization that has hosted multiple teams.
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Project Scope

w

. Is there a clear scope of work with tangible outputs that have clear purposes and steps, are interrelated, and connect to

. Is the proposed scope of work appropriate and feasible for a team of students within the academic timeline?
. Is there sufficient time and effort allocated to onboarding students to the project work and partner organization?
. Will the project facilitate knowledge and skill acquisition and application that will enhance students’ readiness for

hat to look fo

one overarching project goal?

public health careers?

Organizational Capacity

. Does the preceptor have demonstrated time, expertise, and interest to mentor public health students?
. Does leadership at the partner organization demonstrate support for the project?

Equity

. Does the partner organization demonstrate commitment to promoting health equity and social justice?
. Were the people who will be most impacted by the project work involved in the project design?
. Will students engage with the intended beneficiaries of the work?

Impact

. Does the project have strong potential to make a meaningful difference in the health of the beneficiary communities

and populations?
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Assignment Description Assessment Assessed  Percent of final

type by course grade

Pre-course survey Qualtrics survey distributed by the teaching team to students, preceptors, and Individual TT 0%
faculty advisers to create a shared understanding of the team members’
expectations for the Capstone experience.

Weekly updates Email sent by the student team using a template prescribed by the teaching team | Group T 10%
to create communication efficiencies and systematically keep the teaching team,
preceptors, and faculty advisers updated on students’ project work.

Teaching team Thirty-minute meeting facilitated by the student team to build community with, Group TT 10%
check-in meeting update, and receive support from the teaching team.

facilitation

Team charter Microsoft Word document following a template (Supplementary material F) Group TT 10%

provided by the teaching team used to promote authentic relationships between
Capstone students, their preceptor(s), and their faculty adviser by clarifying
expectations for working together.

Work plan Microsoft Word document following a template (Supplementary material G) Group T 10%
provided by the teaching team that clarifies the Capstone student team’s scope of
work by outlining the project deliverables, their steps, and their timeline.

Project Summary Power point slide and accompanying narrative text used to explain the team’s Group TT 5%
Visual and Script project work and its intended impacts in preparation for being on the job market.

Mid and End-of Qualtrics surveys administered by the teaching team to students, preceptors, and | Individual TT 0%
Semester faculty advisers to reflect on accomplishments and challenges and assess roles,

Evaluations responsibilities, processes, and deliverables.

Project Assessment of teams’ management of Capstone project relationships, processes, Group TT, P, FA 35%
management and tasks.

Project Assessment of individuals’ contributions to the Capstone project. Individual TT, P, FA 20%
participation

T, Teaching Team; P, Preceptor; FA, Faculty Adviser.
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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

Module 2

Social Determinants of Health (SDoH) in a Socio-
Ecological Framework and key global health

organizations

Module 3

Violation of ethical principles, formation of
international instruments dealing with public
health ethics, human rights, and informed consent
Module 4

Health Disparities among indigenous populations.

Module 5
‘The global health ender

Module 6
Implementation science, global health

volunteering and community engagement

Module 7
Behavior Change Communication and social
media misinformation and disinformation in

global health

Module 8
g issues in Global Health

Emergi

- World Health Organization documentaries, and

interpretation of SDG scores by country

- Case studies, vignettes, and infograp!

- Timeline-based case studies

- 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

- Ethnographic journey and mapping comparing

HIV and cervical cancer prevention, control, and

treatment

developed and developing country
- Field stories, and trigger photos explaining the
polio outbreak control to eradication

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

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

programs.

- Use Photovoice to discuss on ‘endemics and

resilience’

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

government healtheare

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

relatability to an applied course.

Students participate in a Digital Storytelling in Health'

webinar by StoryCenter” and described unique conceptual

learnings, emotional realizations, technological

approaches imbibed and how they plan to utilize these:

learnings i their future public health work.
Students and instructor used Hypothesis® e-learning tool
to read, socially annotate and have conversations on the
paper ‘Politcs of disease control in Africa and the critical
role of global health diplomacy A systematic review’
Students watched and had discursive comments on TEDx
talk ‘Life Lessons via Cannibals, Sex Workers &
Marginalized Peaple’, o improve emotional intelligence,
and build a sense of connectedness and empathy with the

instructor and glo-cal communities.

Students answered infographic-based reflection and

al thinking questions.

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.

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’] grandmal parents,

‘mindfully depicting the issues of health disparity in that

place and stressing on the haves, rather than regretting the

downsides, and utilzing ‘Appreciative Inquiry’ o describe

ahypothetical internship plan.

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’ relevance
in public health, strategic public health skills required to
address this issue, and recommendations to improve this

scenario.
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Germany trainees Portugal trainees Turkey trainees Norwegian trainees
(n =15) (n=29) (n=36) (n =10)

Mean % of top Mean % of top Mean % of top Mean % of top
(+SD) option (+SD) option (+SD) option (+SD) option

‘The objectives of the
training were clearly 270 (+1.11) 27.7% 478 (+0.49) 96.2% 455 (20.76) 910% 455 (20.69) 90.0%
defined

. Participation and
interaction were 3.71(20.99) 67.7% 50 (£0.00) 100% 458 (0.75) 88.8% 482 (£0.40) 100.0%

encouraged in this training

“The topics covered in this
training were relevant to 2.88 (£1.05) 333% 494 (£0.25) 100% 4.37 (£0.85) 94.4% 491 (£0.30) 100.0%

me

. The structure and contents
of this training were well
3.06 (£1.19) 39.9% 489 (£0.34) 100% 4.47 (x0.76) 94.4% 4.73 (£0.47) 100.0%
organized and casy to

follow

. The training experience
will be useful in my team’s  3.24 (£1.39) 50.0% 489 (£0.34) 100% 463 (0.67) 94.4% 5.00 (£0.00) 100.0%

work

“The trainer was well
prepared and 341(2133) 44.4% 491(2039) 96.2% 168 (+0.66) 94.4% 491 (2030) 1000%
knowledgeable

 The training objectives
3.00 (£1.17) 50% 4.78 (£0.42) 100% 4.61 (£0.68) 94.4% 491 (£0.30) 100.0%
were met

The time allotted to the
training was sufficientand | 2.482 (£1.13) 50% 478 (£0.55) 93.1% 453 (2073) 91.6% 473 (£047) 100.0%

appropriate

. The logistics supporting
347 (£1.18) 6L1% 497 (£0.18) 100% 455 (£0.69) 94.4% 4,55 (£0.69) 90.0%
this training were adequate

appropriate to mylevel of
3.35(1.22) 55.5% 4.78 (£0.75) 96.2% 4.55(£0.72) 91.6% 4.82 (£0.40) 100.0%
experience and

knowledge

1. Overall, this training was
294 (£1.35) 44.4% 494 (£0.25) 100.0% 461 (20.75) 94.4% 491 (20.30) 100.0%
effective and useful to me

Note: *% of top option indicates percentage of participants that indicate a score of 4 or 5 on a 5 point Likert scale.
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Mean (+SD) % of top option

1. Thave all the tools I need to train the TEAMS package 445 (£0.69) 90.0%
2. Tfeel competent in implementing a TEAMS training 454 (£0.68) 90.0%
3. Tthink my training was beneficial for the trainees 463 (£092) 90.0%
4. Tthink the training was beneficial for me as a trainer 482 (£041) 100.0%
5. The TEAMS training helped build trust between myself and the trainees 455 (£093) 90.0%
6. The trainees appreciated my training skills 455 (£093) 90.0%
7. Tthinkit is important to conduct the TEAMS Training of Trainers (ToT) to

improve skills and competencies of the trainers i i
8. T think the TEAMS training achieved its goals 473 (£047) 100%

Note: *% of top option indicates percentage of participants that indicate a score of 4 or 5 on a 5 point Likert scale. *Scale s rated as 1-5 for all questions.
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Records identified through database scarch 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”

- B
R

Records excluded: (N = 231)
« Duplicate records (V= 50)
—— « Records preferring a lower degree
(V= 668) W=98)
« Records for part-time/temporary jobs
w=5)
« Records not in PH field work (V = 78)

e A 4 N
Postings assessed for eligibility Postings excluded: (N = 72)

=437 o Nursing degree/license required (N = 48)
L ) o Nutrition degree required (N = 1)
« Social Work degree required (N = 2)
o Advanced degree required (N = 21)

e J

Postings included in review

(N=365)
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o COVID-19 emergency and
college shutdown

e Rush to completely online
Zoom classes facilitated by the
course instructor

Extended transition during continued COVID-19-
induced tumoil, and emerging new normal than peak
COVID-19 days.

Hybrid and preparing for in-person classes with new
c-leaming infiastructure, and technology

Storytelling facilitated by course instructor, global
health thought partners, and students

Fall Spring Fall Spring Fall Spring Fall Spring

2019 2020 2020 2021 2021 2022 2022 2023

T T. ° ° ° o °
Pre-COVID-19 in- o Hyflex classes with storytelling through e Gradual transitioning
person classes remote access, reliable computer, and of storytelling by
Course Leaming broadband support for students in rural and course instructor, and
Outcomes revised, and tribal communities global health thought
teaching facilitated by o Storytelling facilitated by course instructor partners, in the in-
course instructor and global health thought partners person classes
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Global health
thought partners

Qualification
specialization

Global health leadership focus areas

Public Health

Administration

Medicine, Public Health

Social work, Public

Policy

Dentistry

Medicine, Public health,

Health Promotion

Medicine, Clinical
Psychology

Epidemiology, Public
Health

Medicine, Public

Administration

Playinga 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.

Prolific global health contribution in coordinating India’s exemplar polio elimination and leading a donor

organization’s global polio vaccine rescarch, product development initiatives and polio-related policymaking across

‘multiple countries and geographics.

Global strategy formulation, landscapes analysis, and project and partnership management in an international non-

profit agency entrusted with addressing micronutri

nt deficiencies in developing countries.

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 AT populations.
Global health expertise in the National Smallpox Eradication Programme in India, the Global Programme on AIDS
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.

Globally acclaimed research pract

ioner on multi-faceted behavioral and social science research programs focusing
on atttudes 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).

‘An epidemiologist at a federal public health agency focusing on behaviors associated with the transmission of
sexually transmitted infections (STIs), sexual health promotion, social justice, health equity; and dismantling

institutional racism.

Leading and managing non-profit organizations’ health-related projects internationally, in the times of coups,

military rule, and ethnic conflict.
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Os prior to Fall 2019 Redesigned CLOs from Spring 20

1. Define and describe the key principles and goals of global 1. Develop an empathy-based epistemological understanding of slect global health issues by region and
health subpopulations

2. Compare and contrast the traditional biomedical approach 2. Invigorate critical understanding of the evolving field of global health politcs: before and during the
with a biopsychosocial approach to global health coronavirus disease 2019 period

3. Compare and contrast how health system structures vary 3. Enhance knowledgeability of global health stakeholders and improve learning the complex linkages
globally between global and community health

4.1dentify key determinants and describe disparities in health 4. Build intercultural humility while identifying key social and political determinants of health and
outcomes describing health disparities

5. Describe and assess the current global health agenda and 5. Appreciate implementation science and initiate professional networking with global health

prospects for the future stakeholders that will enhance students' confidence and preparedness to enter the professional workforce
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Classroom
community
stakeholder

Emic (Insider) positionality

Etic (Outsider) positionality

Course instructor

Students

Global health
thought partners

Her global experience influenced her being an inclusion strategist
in public health.

Her own indigencity and traditional culture of using narrative
storytellng,

‘The resonance of the storytelling with the students' traditional
culture of narrative storytelling methods and (most) students’
exposure and experience of witnessing health disparities helped
them make a connection with the latter seamlessly.

‘Their illustrative journey and experience influenced their passion
on global health issues and perspectives thereof that were shared

in the class.

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

background initially took her more time to build the classroom community.

Being from small towns and villages often posed as a barrier o visualize

themselves as stakeholders in the big picture of global health.

Most of them were accustomed to making high-level presentations using
traditional methods.

For most thought partners it was one of the first experiences to “coteach” ina
‘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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Variable

95% Cl for OR

Lower

Upper

Conventional data
Marital status (1)
Mood
Friend
Effects of exercise

Final model

Expectations of

exercise
Emotional exhaustion
Intercept
Screened data
Marital status (1)
Expectations of
Final model exercise
Cynicism

Constant

0470
0029
~0.166

~0.191

0224

0.102

0254

0844

0123

0154

0274

0295

0079

0.103

0135

0.064

0.045

0223

0329

0054

0.064

0230

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

2525

0138

2609

1992

12082

5072

1290

6572

5299

5.692

L419

1599

1030

0847

0826

1251

1107

0.776

2326

1131

1166

0761

0.896

0,883

0.693

0.634

1103

1013

1220

1019

1028

2851

1201

1036

1077

L419

1210

4435

1.257

1323
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95% Cl for OR

Variable
Lower Upper
Conventional data
Institution (1) —1132 0341 11035 0322 0.165 0629
Job type 18933
Job type (1) 0.728 0510 2038 2071 0.762 5630
Job type (2) 1516 0.594 6.507 4553 1421 14594
Job type (3) ~0054 0714 0.006 0.948 0.234 3843
Job type (4) 0558 0625 0797 1.747 0513 5948
Job type (5) 1831 0491 13901 6.238 2383 16329
Final model
Job type (6) 0.569 0.465 1496 1.766 0710 4395
Mood 0.101 0074 1842 1106 0.956 1280
Effects of exercise —0.782 0178 19.265 0.457 0322 0.649
Expectations of
0.254 ~0782 11402 1.289 L2 1493
exercise
Belief of exercise 0.104 0.254 7375 L110 1029 119
Intercept 0576 0.104 2487 0.562
Screened data
Institution (1) —0.891 0306 8505 0410 0225 0747
Sleep 0148 0.098 2270 L159 0.956 1405
Effects of exercise —0.553 0.162 11599 0575 0418 0791
Final model Expectations of
0155 0.063 6142 L168 1033 1320
exercise
Belief of exercise 0.108 0041 6820 L4 1027 1209
Intercept 0216 0232 0.861 1241

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

Type of
exercise

Phase of the

humanitarian

mission

Exercise scope

Learning objectives

1 Preparing for
deployment

2 Amivingand
setting up

3 Setting

priorities

4 Managing
operational

information

5 Responding to
a mass casualty

incident

6 Adapting
practice to

context

7 Planning the

exit

8 Dealing with

security threats

“Tabletop

exercise

Functional

exercise

Functional

exercise

Tabletop

exercise

Functional

exercise

Functional

exercise

Tabletop

exercise

Functional

exercise

Pre-deployment

Arrival and set up

Operational

Operational

Operational

Operational

Exit

Exit

sster medicine and public health preparedness (15).

“This exercise simulates the first meeting of a
group of EMT members assigned to deploy in
response to an earthquake in a fctitious
country. Before heading to the fild, the team
‘members introduce to each other, get
information about the mission and understand
what their roles will be once on the field. They
willalso have to work together on different

preparatory tasks for the imminent deployment.

“This exercise simulates the arrival and set up of
the EMT in the field. On arrival participants

will need to meet relevant authorities and

organizations mana

g the response to the

earthquake, obtain important information, and
gt registered to work as an EMT in the
country.

During this exercise the EMT members will

be confronted with patients in very critical

conditions and a set of resources to treat these
patients. The team will have to decide how to
allocate the available resources in order to save
the highest number of patients. A role player
will lso intervene during the exercise, taking
the role of a father whose child is admitted
within the EMT faciity in a critical tate.

In this exercise team members will receive
different sources of information related to EMT
activities that they willread and consider to
plan for their activities in the upcoming days.
“This planning will be shared with the EMT HQ
office in a situation report. The team willalso
have to report their activites to the EMT
Coordination Cell (EMTCC) using the
Minimum Data Set (MDS) forms.

In this exercise a Mass Casualty Incident (MCI)
will be simulated, following an aftershock. The
whole team will have to organize to deal with
the high number of casualties arriving at the
EMT facility, while constantly communicating
with the EMTCC and other partners in the

area.

During this exercise EMT members will have to
develop or adapt an available Standard
Operating Procedure (SOP) for the
‘management of dead bodies in the local
context, Once this i ready they will

be confronted with a case of a boy who arrives
at the EMT facility and dies shortly afier. The
team vill have to consider the circumstances in
which the child was brought in the facility and
interact pertinently with the family.

In this exercise, participants will prepare for the
EMT exit by planning for the handover of

‘medical activi

s, logistics, dealing with the
local staff and the local community, the
‘management of medical records and possible

donations to the local facilities.

‘The module presents a commonly encountered

case scenario in humanitarian settings and
stresses the importance of both proper planning
before undertaking overland road travels and
adequate team/individual behavior when

crossing checkpoints.

“To effectively manage the information received
before deployment

“To understand the different EMT staff roles
within the team

“To work collaboratively for the preparation of
the EMT deployment

“To be aware of the communication and
registration procedures on arrival in the
disaster area

“To build p the field hospital in the target area
“To get familiar with the field equipment and

logistics
‘To manage situations involving di
ethical decisions

“To navigate between needs and resources ina

critical situation

“To maximize the response to a criical event

with the a

ble resources and the

network around

To recognize the main tools for EMT data
collection and reporting

To correctly analyze and interpret data related to
EMT activities

To report EMT data following the

established channels

To deal with emerging situations while
performing other routine tasks

To work collaboratively during data collection

and reporting tasks

To effectively communicate with the EMTCC
for situation awareness and coordination

ofa MCI

‘To appropriately organize as a team and

‘manage a MCI

“To adapt EMT procedures to the local context

“To manage a dlinical emergency case of an

unaccompanied minor
“To show empathy and responsibility when
handling sensitive cases

To understand the position of an EMT during
disaster response and work collaboratively with

other partners

To identify the m
EMT exit

“To understand the importance of adapting the

actions required for the

exit strategy to the local context
o effectively deal with the media
during emergencies

To work collaboratively toward the exit

“To understand the reasons of the road movement
“To plan the trip in order to reduce vulnerability
during the overland road travel

“To demonstrate good skillsin the ilization of
satelite-based navigation and other
‘communication devices

‘To demonstrate good knowledge of the basic
behavioral tips when crossing a checkpoint

‘To demonstrate good communication skills

“To demonstrate good negotiation skills
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Germany training
(n =18)

Mean
score
after
training
(+SD)

1.1 can always manage to solve 3.278 (£0.46)

difficult problems if T try hard
enough.

2.1f someone opposes me, [can 3,056 (+0.54)
find the means and ways to get
what I want.

3.1tis asy for metostick tomy  3.222 (+055)
aims and accomplish my goals.

4.Tam confident that I could deal | 3.278 (£0.46)
efficiently with unexpected
events.

5. Thanks to my resourcefulness,  3.222 (£0.55)
Tknow how to handle
unforeseen situations.

6.1 can solve most problemsif  3.389 (+0.50)
Tinvest the necessary effort.

7.1 can remain calm when facing 3,167 (+051)
difficulties because I can rely on
my coping abilties.

8. When Iam confronted witha ~ 3.278 (£0.46)
problem, T can usually find
several solutions.

9.1FTam in trouble, T can usually 3,167 (£0.38)
think of a solution.

10. can usually handle whatever  3.167 (£0.62)

comes my way.

Mean
Change®

4023

4039

4055

4023

4041

4029

4033

4031

4012

Portugal training
(n=32)

Mean
score
after
training
(+SD)

3469 (+067)

3.313 (£0.86)

3.594 (£0.56)

3.594 (£0.56)

3.656 (0.55)

3742 (£051)

3719 (£052)

3719 (20.52)

3.75 (£0.51)

3.688 (£0.54)

Mean
Change®

4012

4029

4030

4027

+0.03

+0.41

4042

4034

4039

4045

Turkey training

(n

Mean
score
after
training
(+SD)

3667 (£0.53)

3.667 (£0.58)

3.718 (£051)

3.692 (£0.52)

3.590 (£0.59)

3821 (£039)

3.718 (£0.56)

3.692 (£0.53)

3.744 (£049)

3.538 (£0.64)

9)

Mean
Change®

4018

4052

+0.40

4042

4029

4036

+0.40

+0.18

4026

4027

‘Change in mean score was computed by subtracting the mean score prior to training from the one after the training, *Scale is 1-4 for all questions.

Norway training

(n

Mean
score
after
training
(+SD)

3.4(£052)

3.200 (0.42)

3.200 (£0.42)

3.400 (0.70)

3.600 (+0.70)

3400 (£0.52)

3.500 (£0.53)

3400 (£0.52)

3.600 (+0.52)

3.333 (£0.50)

11)

Mean
Change®

4023

+0.12

~0.05

~0.02

4018

+0.10

0.003

4007

4027

4017
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Germany training Portugal training Turkey training Norway training
(n=18) (n =32) (n =39) (n=11)

Mean Mean Mean Mean Mean Mean Mean

score Change® Change?® score Change?® score Change®
after after after

training ini training training
(+SD) & (+SD) (+SD)

1. The team leader let the

team know what was

0.333 (£0.97) +0.29 3.625 (£0.61) +0.49 3.538 (£0.82) +0.07 3.909 (£0.30) +0.49
expected of them through
direction and command
2. The team leader
maintained a global 0.500 (£1.15) +045 3.625 (£0.71) +0.41 3.385 (£0.91) +0.17 3.909 (£0.30) +0.41
perspective
3. The team communicated
2.556 (1.381) +2.18 3.68 (£0.54) +0.29 3.462 (£0.85) +0.19 3.818 (+£0.40) +0.40

effectively

4. The team worked together
to complete the tasks ina 2,647 (£1.498) +231 3.844 (£0.45) +0.52 3.615 (£0.67) +0.39 3.727 (£0.47) +0.31

timely manner

5. The team acted with

2.222 (£1.396) +1.93 3.875 (£0.34) +0.55 3.333 (£0.74) +0.47 3.909 (£0.30) +0.58
composure and control
6. The team morale was
» 2111 (£1.491) +1.77 3.875 (£0.42) +0.44 3.667 (£0.62) +0.28 3.909 (£0.30) +0.33
positive
7. The team adapted to
2.278 (£1.526) +1.94 3.938 (£0.25) +0.75 3.667 (+0.66) +0.67 3.909 (£0.30) +0.58
changing situations
8. The team monitored and
2.167 (£1.505) +1.83 3.781 (£0.42) +0.67 3.513 (£0.64) +0.42 3.909 (£0.30) +0.74
reassessed the situ
9. The team anticipated
1.889 (£1.568) +1.55 3.688 (£0.47) +0.53 3.615 (£0.67) +0.42 3.818 (+0.40) +0.32
potential actions
10. The team prioritized tasks = 2.722 (+1.364) +2.38 3.844 (£0.45) +0.60 3.625 (£0.54) +0.75 3.818 (+0.40) +0.49
11. The team followed 2.444 (£1.294) +211 3.750 (£0.44) +0.39 3.462 (£0.68) +0.56 3.455 (£0.52) +0.29
approved standards and
guidelines
12. Global rating of the team’s  5.278 (£2.906) +451 8656 (+1.771) +144 8795 (£1.031) 4582 9,091 (20.701) 176
non-technical

performance (1-10 scale)

‘Change in mean score was computed by subtracting the mean score prior to training from the one after the training; Scale is 0-4 for questions 1-11. For question 12, scale is from 1-10.
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Exercise
#

Title

Adapting EMT
operations toa (A)
sudden outbreak/(B)

chemical incident

Becoming a modular

team

Reflecting on ethical

dilemmas

Phase of disaster
response

Operational Response

Operational Response

Operational Response

Exercise scope

A When the team has already started their
activities at the EMT facility in Montyland, they
will receive information about the possible
outbreak of severe acute respiratory infection
(SARI) in the area. With the initial data provided
and others they can collect, they will have to
assess emerging needs and prepare actions to
install protective measures for the staff and the
patients, change workflows, establish referral
systems and manage suspect cases arriving at the
facility. B. When the team has already started
their activities at the EMT facility in Montyland,
they will receive information about cluster of

case

ispected to be chemical poisoning
followed shortly by an explosion of chemical
factory in the area. With the initial data provided
and others they can collect, they will have to
assess emerging needs and prepare actions to
install protective measures for the staff and the
patients, change workflows, establish referral
systems, and manage suspect cases arriving at the

facility.

Since the work at the EMT in the fa

y has
significantly decreased, the team will

be unexpectedly requested to undertake different
tasks for which they will need to split into
smaller groups. Team members will need to
arrange the groups and prepare to deploy in
different areas for given assignments. Once
deployed to new posts, they will have to deal with
upcoming challenges.

“Team members will be presented with different
cases to reflect on, frst individually and then as a
group, and they will have to decide among
different options what they think is the best way

toact.

Learning objectives

+ To perform an initial needs assessment

after the suspicion of an infectious discase
outbreak in the area

“To plan necessary actions for the potential
arrival of suspected cases to the

EMT facility

“To carry out the planned measures on-site

(EMT temporary facility)

“To perform an initial needs assessment
after the suspicion of a chemical incident
in the area

“To plan necessary actions for the potential
arrival of suspected cases to the

EMT facility

“To carry out the planned measures on-site
(EMT field hospital)

“To effectively prepare for
unexpected deployments

“To provide respectful and targeted

support to local health facilities
“To reflect on possible upcoming

challenges related to operational work

“To reflect on ethical dilemmas possibly
presenting during deployments

To develop a constructive team dynamic
to discuss ethical dilemmas and make

decisions
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Assessment parameter  Participants  Proposed tool Administration times

General self-effcacy 1. Trainees Questionnaire developed by Schwarzer and Jerusalem (1995) (16) Before and after the training
2. Trainers

Teamwork 1. Trainces Questionnaire based on the validated tool “Team Emergency Before and afier the training
2. Trainers Assessment Measure”

Quality of training, 1. Trainees Original questionnaire (Trainees and trainers provided their perception |~ Afier the t

2. Trainers ing package quality in separate questionnaires)
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Course

Core curricular
content

CRT application and select examples used

PH 201: Introduction
to public health

PH 201: Introduction
to public health

PH 202: Public health

issues in Hawai'i

PH 202: Public health

issues in Hawai'i

PH 202: Public health

issues in Hawai'i
PH 202: Public health
issues in Hawai'i

PH 203: Introduction
1o global health

PH 203: Introduction
to global health

PH 203: Introduction
to global health

PH 203: Introduction
to global health

PH 203: Introduction
to global health

Ethical violations in

research and practice

Built environment

Food insecurity

History of public health

in Hawai'i

Plantation history

Epidemiology in Havai

Global health history,
geography, and

colonization

Vaccination distribution

and vaceine hesitancy
‘Women and girls'
education

Maternal health

Conflict and refugees

Oral contraceptive experimentation among Puerto Rican women (47)
Kalaupapa and mistreatment of Hansens Disease patients in Hawai'i (48)
‘Tuskegee Syphilis Study (19, 50)

Inequities in the built environment (51)

Discussion of red-lining and both short and long-term consequences among BIPOC communities (25, 52)

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

Environmental impact of food importation and dependence (51)
Sustainability of historical and cultural practices (e.g, ahupuaa system) (55)

History of farming and community connections (56)

‘Hawaiian monarchy’s role in developing health department prior to US occupation (57)

Hawaiian monarchy investment and development of preeminent Queeris Medical Center (57)

Unionization of plantation workers (i.c., primarily immigrant communities) (55)

Health disparities in plantation communities (59)

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

Use of geographical maps depicting Indigenous communities pre-colonization (1)
Student viewing and reflection of “High on the Hog” documentary (62)

Genocide in present-day Namibia, carly 19005 by German officials (63)
Drug companies conducted research trials without consent, e, Pfizer in Nigeria (64)

HIV treatment research in southern Africa (63-69)

Cultural barriers to education for women (70, 71)

Barriers to education associated with limited access to feminine hygiene products, sanitation, and bathrooms (72-74)

Systemic barriers to accessing healthcare among women (75)

Lack of prenatal care and limited access to skilled birth attendants among people of color (76)
Cultural and religious barriers to contraception (77)

Impacts of obstetric fstula in Namibia (Africa) (75)

Labor and delivery challenges in Manila (Philippines) (79), both h

ighting firsthand, lived experience accounts

Bias and racism in media coverage of war and conflict (., Ukrainian refugee coverage compared to Tigray and

‘Yemen humanitarian crises) (80-82)
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United States

Improving access to
quality care among
Filipino women in the x x
Philippines to reduce

maternal mortality

Addressing type Il
Diabetes among native
Americans by promoting

acultural diet

Preventing type I
Diabetes among native

Hawaiians by increasing x x x
access to produce in

culturally appropriate

programs among native
Hawaiian women in

Hawaii

Raising COVID-19
vaccination rates among,
pacific slander
populations within
Hawafi through outreach

and education programs

Decreasing COVID-19
infection among native

Havaiians and Paciic

rural X X
by

promoting use of testing

in school setings

Janders

commu

Preventing obesity among
native Hawaian adults in

Hawaii through the x x x x
promotion ofa cultural

diet

preventing hypertension

among
Hawali by increasing

access o healthy foods
Decreasing chlamyd

black, indigenous, people
of color teens in Hawa'i x X x x

through carly screening
and treatment

Promoting early detection
of breast cancer among

¥
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Hawai through
screenings and health

literacy.
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Specialist  Expert profile descripti

01 University professor, sanitarian, master in education, PhD in
Clinical Psychology, and post-doctorate in Medical
Anthropology. Specialist for over 30 years in Health Education.

02 University professor, nurse, master in Family Health, and doctor
in Collective Health. Specialist in Public Health for over 11 years.

03 University professor, nurse, specialist in family health, Master in
Public Health, and PhD in Collective Health. Develops research
in the area of Prison Health for over 12 years.

04 University professor, master in Social Psychology, and doctor in
Public Policies and Human Formation. Specialist in Prison
System for over 18 years.
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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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Skills n

Public health communication and campaigns - outreach/intervention 337 9233%
Public health education and promotion 31l 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 4575%
Data collection and analysis 148 4055%
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 3233%
Behavioral and mental health issues 95 26.03%
Infectious and chronic disease prevention and control 95 2603%
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 1260%
Work with at-risk populations 46 1260%
Problem solving and critical thinking 4 11.78%

nancial 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 2 6.58%
Disaster preparedness and emergency management 2 630%
Develop and implement behavior change intervention plan 19 521%
Communication - using media for health promotion 18 493%
Food and water safety concerns 18 493%
Evidence-based intervention and best practices 18 493%
Experience with electronic health records 15 4n%
Needs assessment 8 219%

Qualitative research methods and analysis 7 192%
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Organization type n

Government 125 3425
Non-Profit Organization % 2548
Educational Institution B 877
Hospital 2 795
Healthare Provider 2 630
Staffing Agency 17 466
Medical Center 7 466
Community Center 1" 381
Insurance Company 3 082
Patient Portal 3 082
Nursing Home 3 082
Others 6 164
Degree required

High school Diploma 50 13.70
Associate Degree 2 795
Bachelor’s Degree 286 7836

Work experience required

Less than 1 year 5 137
Iyear 76 2082
1-3years 85 229
4years and above 2 329
Some Experience 19 3260
Intermediate Experience 1 027
Extensive Experience 2 055
Not Listed 65 1781
Location

Northeast 18 3233
Southeast 86 2356
Midwest 66 1808
West 57 1562
Southwest 27 7.40
Alaska 5 137

Remote 6 164
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ob titles

Community Health Educator 55 1507
Community Health Worker 30 822
Prevention Specialist 20 548
Nutritionist 18 493
Program Coordinator 17 4.66
Research Assistant/Associate 17 4.66
Infection Preventionist 13 356
Public Health Officer 13 356
Community Health Outreach Specialist 10 274
Population Health Coordinator 10 274
Program Manager 10 274
Public Health Analyst 10 274
Environmental Health Specialist 9 247
Research Analyst 8 219
Public Health Specialist 7 192
Research Coordinator 7 192
Data Analyst 6 164
Case Manager 5 137
Epidemiologist 5 137
Health Education Specialist 5 137
Prevention Educator 5 137
Program Specialist 5 137
Public Health Coordinator 5 137
Research Scientist 5 137
Bilingual Community Health Navigator 4 110
Dietitian 4 110
Disease Intervention Specialist 4 110
Nursing Home Administrator 4 110
Grant Coordinator 3 082
Health Counsellor 3 082

082

a5 1233
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Stages in Kolb's experiential learning

model

Themes

Sub-themes

Active experience in a new or familiar situation that

requires investigation and interpretation

Reflective observation of the situation, whether there is
amatch between previous understanding and

experience and the

ation
Building perceptions and processing information in

reflective processes that lead to changing existing

perceptions

Examination of the newly acquired insights

1. Face-to-face learning versus simulation

experience

11, Differences in experience between the two

simulation scenarios

111, Simulation as a toolbox for the continuation of

personal and professional learning

& the scenario s training for their

professional work and organizational challenges

One-person show vs. co-play

‘Theoretical versus experiential learning

Micro versus macro
Knowledge gaps and how best to overcome them

Innocence versus taking over the discussion

Listening, inclusion, and integration skills
Self.confidence, a sense of higher competence

Meeting management,leading, triving for achievement
Learning about myself versus learning about colleagues'

skills and competencies

Alleviating concerns in communication with superiors
and bosses

‘The culture of discussion
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Field epidemiology activities Somewhat Little

%

Conduct, review, and monitor surveillance data collection 149 92 4 25 9 55
Perform descriptive data analysis 143 883 9 55 10 62
Communicate information effectively with agency staff and with the local 138 8.2 8 49 16 99
community

Respond effectively to public health events, specifically, disease outbreaks 145 914 7 43 7 43
Write a summary report on surveillance findings or an outbreak investigation 136 839 15 93 1 68
Use Microsoft Excel or any software to enter, analyze, and display public health 133 821 20 123 9 56

surveillance data

Prepare and administer an oral presentation of their fieldwork 132 815 14 86 16 99
Monitor the global trends of COVID-19 and mortality through relevant 16 716 u 148 2 136
websites

Manage COVID-19 surveillance data (data analysis and reporting) 124 765 16 99 2 136
Contribute to the development and distribution of a standard case definition 1y 75 13 8 30 185

for the COVID-19

Provide support in applying isolation and infection control protocols for n7 722 19 ns 2 16
confirmed COVID-19 cases

Collect samples and screen passengers for testing to confirm suspected 94 58 19 ns 49 302
COVID-19 cases

Dissemination of health educat

n messages and promotional materials to 126 778 10 62 2% 16
raise awareness toward COVID-19.

Respond to public queries about COVID-19 through the specified hotlines 108 667 18 11 36 22
and develop documents with standard appropriate information.

Search for published scientific lterature, standard operating procedures, and 100 617 17 105 45 278
‘guidelines, and support the development of national guidelines for the

COVID-19 epidemic.
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Epidemiologic activity/type of i p-Value Adjusted 95% confidence P-value

PHEP program* OR* interval

Conduct, review, and monitor surveillance data <0001

collection

PHEP-BEE n7 96.7 Ref

PHEP-Nutrition 19 864 0.24 005 115 0.074
PHEP-SPO 13 68.4 0.07 0.02 028 0.000
Perform descriptive data analysis <0001

PHEP-BFE us 95.0 Ref

PHEP-Nutrition 17 773 019 005 071 0014
PHEP-SPO n 579 0.06 002 023 0.000
Communicate information effectively with agency <0001

staff and with the local community

PHEP-BFE 110 90.9 Ref

PHEP-Nutrition 14 63.6 0.16 0.05 052 0.002
PHEP-SPO 14 737 022 0.06 0.83 0.026
Respond effectively to public health events, <0001

specifically,disease outbreaks

PHEP-BFE uz 96.7 Ref

PHEP-Nutrition 17 773 0.08 0.02 0.40 0.002
PHEP-SPO 14 737 0.07 0.01 034 0.001
Write a summary report on surveillance findings <0.001

or an outbreak investigation

PHEP-BEE 107 88.4 Ref
PHEP-Nutrition 18 818 0.63 018 217 0467
PHEP-SPO i 57.9 0.003 017 0.06 050 0001

Use Microsoft Excel or any software to enter,

analyze, and display public health surveillance

data

PHEP-BEE 108 893 Ref 0.06 052 0.001
PHEP-Nutrition 13 59.1 0.18 0.06 058 0.004
PHEP-SPO 2 632 019

Prepare and administer an oral presentation of 0.110

their fieldwork

PHEP-BFE. 103 85.1 Ref
PHEP-Nutrition 15 682 038 013 106 0.064
PHEP-SPO 14 7.7 049 0.16 152 0217

*Adjusted for the graduates’ age and gender; PHEP; Public Health Empowerment Program; BFE, Basic Field Epidemiology; SPO, Surveillance Polio Officers.
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Character
Gender

Profession

Family status

Religion

Group
Women
Men
Nursing
Medicine

Health professions

Married

Singles
Jews

Muslims
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Vari
Gender

ble

Female

Male

Age (year)

<35

35-40

>40

Country name
Egypt

Iraq

Jordan

Pakistan

Yemen

Tunisia

PHEP modality
Basic Field Epidemiology (BFE)
Nutrition

Surveillance Polio Officers (SPO)

30

132

74

62

121

2

185

815

547

383

93

57.4

99

123

43

68

136

7
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Field epidemiology activities

Conduct, review, and monitor surveillance data collection
Perform descriptive data analysis

Communicate information effectively with agency staff and with the

local community
Respond effectively to public health events,specifically, disease outbreaks

Write a summary report on surveillance findings or an outbreak

investigation

Use Microsoft Excel or any software to enter, analyze, and display public

health surveillance data
Prepare and administer an oral presentation of their fieldwork

Monitor the global trends of COVID-19 and mortality through relevant

websites

Manage COVID-19 surveillance data (data analysis and reporting)
Contribute to the development and distribution of a standard case
definition for the COVID-19
Provide support applying isolati
confirmed COVID-19 cases

and infection control protocols for

Collect samples and screen passengers for testing to confirm suspected
COVID-19 cases

Dissemination of health education messages and promotional materials

to raise awareness towards COVID-19.

Respond to public queries about COVID-19 through the specified

hotlines and develop documents with standard appropriate information.

Search for published scientific literature, standard operating procedures,
and guidelines, and support the development of national guidelines for

the COVID-19 epi

122

105

129

142

110

134

109

106

104

75

115

75

81

753

648

796

87.7

67.9

827

673

685

654

519

642

463

7

463

Sometimes

n

37

3

2

37

29

27

23

44

a7

%
161

265

93

28

241

28

179

167

272

2

33

a1

2

60

2

43

3

86
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43
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74
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Field epidemiology activities

Conduct, review, and monitor surveillance data collection
Perform descriptive data analysis

Communicate information effectively with agency staff and with the local

community
Respond effectively to public health events, specifically, disease outbreaks

Write a summary report on surveillance findings or an outbreak

investigation

Use Microsoft Excel or any software to enter, analyze, and display public

health surveillance data
Prepare and administer an oral presentation of their fieldwork

Monitor the global trends of COVID-19 and mortality through relevant

websites

Manage COVID-19 surveillance data (data analysis and reporting)
Contribute to the development and distribution of a standard case
definition for the COVID-19
Provide support applying isolati
confirmed COVID-19 cases

and infection control protocols for

Collect samples and screen passengers for testing to confirm suspected
COVID-19 cases

Dissemination of health education messages and promotional materials

t0 raise awareness toward COVID-19.

Respond to public queries about COVID-19 through the specified

hotlines and develop documents with standard appropriate information.

Search for published scientific literature, standard operating procedures,
and guidelines, and support the development of national guidelines for

the COVID-19 epi

136

123
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128

n7

n2

89
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124

103

9

759

79

852

802

549

654
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636

574

Acceptable

27

35

37
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37

2

37

46

%
11
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136
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216

28
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Notatall  Notso Somewhat Very Extremely

helpful helpful helpful helpful helpful
Critical thinking 0 13.3%) 4(133%) 12 (40%) 13 (43.3%)
Towhatextent was the Learning - Gommunication 1(33%) 0 5(167%) 7(233%) 17(56.7%)
Collaboratory helpful to your
Problem solving 1(3.3%) 2(6:6%) 4(133%) 10(33.3%) 13 (433%)
development each of the
following competencies: Collaboration 0 2(6.6%) 2(66%) 10(33.3%) 16 (53.3%)
Leadership 13.3%) 16.3%) 3(10%) 12 (40%) 13.(43.3%)
Through partnerships with public health practitioners, 13.3%) 2(66%) 2(66%) 10(33.3%) 15 (50%)

students address real-world public health needs in the

community by applying essential skill 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(66%) 13.3%) 2(66%) 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(33%) 4(13.3%) 3(10%) 8(26.7%) 14 (46.7%)

helpful to your professional development (e.g. strengthened

to succeed in the workplace and in your profession)?
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Program Success (ks)/innovation (k;)
Complex CP (C1, Complex A (C3 and C5) Complex P (C4, C6,
C2, and C7) C8, and C9)
221 Stomatology 98.7/14.7 100/14 98/16
222 Medicine 88.3/4 96/8 94/6.8
223 Nursing 91.7/0 100/0 95.8/7
224 Technologies of Medical Diagnostics 100/0 100/0 100/6.25
and Treatment
226 Pharmacy 87.3/7.7 100/0 90.5/7
227 Physical Rehabilitation 94/6.3 100/0 97/15.5
228 Pediatrics 100/25 100/0 100/25
229 Public Health 100/24 100/14 96.5/25
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Country/rating Universitas 21: Life Expectancy World Health Organization: Healthy Life
ranking of national Index 2020 Expectancy Index 2018
higher education
systems 2020

Rating Index Rating Index (yrs) Rating Index(yrs)
Male Female

The USA 1 100.0 37 789 40 68.5 66.9 70.1
Switzerland 2 90.1 3 838 4 735 724 745
Denmark 3 85.7 30 809 24 718 707 730
Singapore 4 845 4 836 1 762 747 776
Sweden 5 843 1 828 17 724 715 734
The 6 836 27 813 2 719 709 729
United Kingdom

Canada 7 83.2 15 824 7 732 720 743
Finland 8 828 2 819 25 717 69.8 735
Australia 9 822 7 834 9 73.0 718 741
The Netherlands 10 816 17 823 20 721 713 728

Ukraine 36 47.8 114 72.1 100 64.0 60.3 67.6
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University

Overall

H-index

Citations

Academic  Employer

score tations per Paper reputation eputation
2 The University of Oxford 96.4 963 97.2 96.4 94.2
4 The University of Cambridge 94.1 914 93.9 96 94.2
6 Karolinska Institutet 923 94.1 9.1 96 732
9 ucL 913 943 913 88 823
10 Imperial College London 90.8 93.1 96.9 87.1 84.4
17 King’s College London 87.6 96 92.8 852 745
21 The University of Edinburgh 86.4 903 952 81.7 73.6
2 London School of Hygiene & Tropical Medicine 862 893 959 833 65.7
30 Ruprecht- Karl-Universitit Heidelberg 842 912 914 78.6 713
32 The University of Amsterdam 84 90.9 941 77.8 66.5
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Criterion

Success/innovation

Program C4 C5 Cé6

221 KStomatology>> 100/20 100/0 100/12 96/4 100/16 96/28 96/24 100/8 100/24
222 «Medicine>> 92/4 73/0 100/12 96/0 92/4 96/15 100/8 96/4 100/8
223 «Nursing> 100/0 75/0 100/0 100/0 100/0 83/8 100/0 100/8 100/12
224 K Technologies of Medical 100/0 100/0 100/0 100/0 100/0 100/0 100/0 100/25 100/0
Diagnostics and Treatment:s>

226 «Pharmacy’> 86/9 86/0 100/0 86/0 100/0 86/14 90/14 95/14 95/0
227 «Physical Rehabilitation>> 94/13 88/0 100/0 94/0 100/0 94/6 100/6 100/6 100/19
228 KPediatrics> 100/25 100/25 100/0 100/0 100/0 100/25 100/25 100/50 100/25
229 «Public Health>> 100/29 100/14 100/14 100/0 100/14 86/43 100/29 100/43 100/14
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