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Introduction: SARS-CoV-2 was declared a pandemic in March 2020. Studies have characterized some of the negative impact of the pandemic on public health workers (PHW), but few have explored the strength and coping strategies used. Our study documents the experiences of PHW in Iowa during the pandemic.

Methods: We used an innovative mixed methods data collection tool, SenseMaker® to gather stories from PHW in Iowa between March and July 2022. Participants provided additional data about their story via structured follow-up questions. We conducted descriptive analyses of the quantitative questions. A qualitative thematic and sentiment analysis was applied to all stories.

Results: The final sample size was 163 stories. PHW who submitted stories identified as mostly white (93.9%), and women (83.4%). Respondents were most likely to feel that in the story they told: the ability to act was out of their control; the strongest influence was from political considerations; decisions were made out of necessity; they wished for more focus on evidence-based public health. PHW were most likely to describe their emotional state at the height of the pandemic as frustration (61%), uncertainty (55%), and helplessness (50%). Those who felt in control were more likely to express positive emotions. Qualitative thematic analysis of these stories revealed 8 themes, highlighting facilitators (e.g., strong partnerships and collaborations) and barriers (e.g., politicization and controversial government response) to effective pandemic response.

Discussion: The stories PHW shared powerfully illustrate the context of the pandemic in Iowa, a state that spent the least time under high stringency policies.
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1 Introduction

SARS-CoV-2 was identified in December 2019 and rapidly declared a global pandemic by the World Health Organization on March 11, 2020 (1, 2). The first case of COVID-19 in the United States (US) was identified in January 2020 and until May 2, 2023, 106,678,503 people in the US were infected, and over 1.1 million people died as a result of COVID-19 (2). Excess mortality from COVID-19—i.e., mortality rates exceeding the expected rate for a year—ranged between 110 per 100,000 and 596 per 100,000 in the US, variability that was correlated with the pre-existing strength of the state's health system as well as the speed and comprehensiveness of the pandemic response (3). While the healthcare workforce was critical for COVID-19 hospital and ambulatory care, the public health workforce has been central to the US COVID-19 community response. Although there is no consistent definition of the public health workforce (4, 5), a common definition includes all those working in local, regional, state, and national health departments or other government public health agencies (63). In 2022, the public health workforce across the US ranged in size from 59 to 97 workers/10,000 population (or 35–53 FTEs/100,000) depending on region (6, 7). In contrast, in 2022, patient-care practicing physicians ranged in size across the US from 171 to 507/100,000 population depending on the State or District of Columbia (8).


1.1 Role of public health workforce and public health workers (PHW)

While the healthcare workforce was treating active COVID-19 cases, the public health workforce was running in parallel to provide prevention and mitigation efforts. The public health workforce assumed responsibility for testing, contact tracing, isolation and quarantine, community communication, and overall coordination while engaging in an unprecedented vaccination campaign (9). The role of PHW in pandemic response was crucial to reducing poor health outcomes, deaths, and disease burden in the US (10). Yet, despite these efforts, the public health workforce did not received the widespread recognition as essential or frontline workers as did healthcare workers (11, 12), even as their role shifted throughout the pandemic and came to mirror, supplement or overlap the tasks of healthcare workers (13).

While all PHW were impacted by the pandemic, roles and activities varied across the US. Generally, states in the South (e.g., Georgia, Mississippi, West Virginia) and the Midwest (e.g., Iowa, Michigan, South Dakota), had less stringent public policy responses to COVID-19 (14). States in the Midwest had higher infection rates than the US as a whole, whereas Southern states had highest COVID-19 death rates, both outcomes related to the less stringent mitigation policies in these states (15, 16). Rural communities faced additional challenges due to pre-existing conditions such as poverty, reduced access to healthcare, provider shortages, and high levels of chronic illness which placed significant strain on the healthcare system and public health workforce even prior to the pandemic (17).



1.2 Impact of the COVID-19 pandemic on the public health workforce

Several systemic factors pre-dating COVID-19 have been identified as contributing to the US public health system's response to COVID-19 and perhaps subsequently, the impact that the COVID-19 response had on the public health workforce. Historical and continuing disinvestment in public health has enabled infrastructural fragmentation, staffing shortages, and insufficient funding that have weakened the public health system (9, 10, 18). Alongside issues of staffing shortages, high turnover rates have resulted in a public health workforce with gaps in capability or experience (19).

The pandemic's impact on PHW has not been well studied (20). Stress, harassment, and mental distress have been found to be critical outcomes of the COVID-19 pandemic on PHW (12, 13, 21, 22). Misinformation and conspiracy perpetuated in the US media increased polarization and threats from community members (11, 23). Fifty seven percent of PHW in the US reported a minimum of 1 harassment incident (24) and 54% of PHW in Canada felt bullied, or harassed (25). These instances of harassment were associated with a higher risk of PHW leaving or intending to leave the workforce (25, 26). The pandemic also resulted in deteriorating mental health. In 2020, 66.2% of US PHW indicated they were burned-out (27), up from 23% prior to the pandemic (28, 29). PHW who felt bullied, threatened, or harassed were significantly more likely to report mental health symptoms than those who did not report these experiences (22).

Few studies have attempted to understand the strength and coping strategies among PHW through the COVID-19 pandemic. Physical activity, prayer or other spiritual practices, and social connection were associated with reduced reported mental health symptoms among US PHW (22). PHW also expressed feelings of hope that the increased visibility of public health in the US would improve funding, public support, and public awareness for the field in the future (30). Flexibility in duties, and location of work; as well as hazard pay and vacation time also improved the wellbeing of PHW (13, 22, 31).



1.3 The COVID-19 response in Iowa

The COVID-19 pandemic arrived in Iowa later than in other states (32), with the first reported case on March 8, 2020 (64). Iowa also had more COVID-19 deaths in rural areas than other rural areas in the country, at least partially attributed to the meat packing industry and its mismanagement of the pandemic, at great cost to workers (65). In Iowa, there are more meat packing jobs than the US average and they are located in rural areas (32). The response to the COVID-19 pandemic in Iowa was ranked 22nd in the nation (1 being the best response) based on indicators such as “progress in vaccinating residents, COVID-related hospitalization rates and health system stress, and COVID-related mortality through the end of March 2022” (3). Iowa was one of the states that spent the least time under high stringency policies (14). For example, Iowa did not issue a stay-at-home order, which has been attributed to an initial 30.4% excess in cases of COVID-19 compared to neighboring states (33) but did close schools for the spring semester of 2020 and closed restaurants, libraries, and fitness centers in March until mid-May 2020. Quarantine policies also evolved to differ from CDC recommendations, with guidance changing in September 2020 to not require quarantine if one was exposed to a COVID-19 case while both persons wore masks. Iowa's COVID-19 vaccination rate in 2021 was at 56%, with lower rates in rural areas (34, 35). While debate has arisen in the public health community about the cost/benefit ratio of some of the COVID precautionary policies (36), at the time of the pandemic, the public health workforce were following CDC guidance.



1.4 Aim of our project

Much of what we know about the impact of COVID-19 on the public health workforce comes from the Public Health Workforce Interests and Needs Survey (PH WINS) (37), the most complete national data set on the PHW experience during COVID-19. While this is a critical tool in understanding the PHW experience, it fails to completely capture the broad nuance of the public health workforce, particularly for smaller and more rural public health departments such as in Iowa, where only 4 health departments were included in PH WINS (38, 39). There is also a need for qualitative research on the impact of COVID-19 on PHW experiences.

This study aimed to document and characterize the COVID-19 response in Iowa by uplifting the experiences of PHW at the frontline, and to learn from these experiences to guide future response efforts.




2 Materials and methods

We used a mixed methods software platform to gather stories from PHW in Iowa. The Iowa Public Health Association (IPHA) and the Prevention Research Center for Rural Health (PRC-RH) at the University of Iowa partnered to conduct the project. A project planning committee consisting of individuals from academia, local public health departments and statewide health organizations, guided the design and implementation of the study. The planning committee's role was to help develop the story prompt and follow up questions, assist with pilot testing of the platform, and recruitment of participants, as well as interpretation of results, and writing of this manuscript.


2.1 Data collection tool

We used an innovative mixed methods data collection tool, SenseMaker®, that allows for visualization of patterns across participant-reported narrative stories (40). SenseMaker® uses open-ended story prompts that allow participants to qualitatively share their experiences, and then gathers additional data about the story via structured follow-up questions (41, 42).

For our tool (Supplementary appendix A), participants were asked to share either a typed or voice-recorded story in response to the following prompt: “Imagine you are trying to explain to someone who does not work in public health how our public health system responded to the COVID-19 pandemic in Iowa. What would you tell them?” A series of follow-up questions were asked that related to the individual's perception of their story. All participants received the same set of follow-up questions. The first seven follow-up questions were ternary in nature (triads), where each individual's response was made by placing a point on a ternary plot; that is, each answer was a point in a 3-dimensional simplex. Each point in the 3-dimensional simplex corresponded to a composition, which is a mixture of three related variables that together sum to 100%. Each corner of the plot represented a condition where one variable constitutes the entire composition. The closer a point to a corner, the more dominant that variable is within the individual's response. Participants were able to move their cursor anywhere within the 3-dimensional simplex (e.g., triangle). Choosing one corner indicates that the answer to the question was only related to the corner variable. For more information on ternary plots and their interpretation, see the Supplementary material B, or for more details on this, as well as compositional data analysis, see Smithson and Broomell (43) or any standard text on compositional data analysis (43). Figure 1 gives an example along with all responses given as points. Responses to the subsequent 5 questions fell along a 2-dimensional simplex (Dyads); in these questions, participants were able to move their cursor anywhere along the 2-dimensional line. Figure 2 gives an example of the first such question along with all responses. The remainder of the follow-up questions were standard multiple-choice questions. At the end of the survey, participants could also choose to answer a series of three optional, open-ended questions that were unrelated to their original story, as follows: “How has this process of thinking about your experience felt?”, “Use the space below to share one insight you've had about the impact of the pandemic in your local community”, and “Imagine a new but equally virulent pandemic is beginning its spread. Given the experience of the past year and a half, what should we do differently this time around?”. Participants could elect to resubmit the survey with additional stories, and all stories were anonymous.


[image: Ternary plot showing distribution of PHW perspectives on factor driving decisions in their stories, across three axes: Organizational Values, Need, and Evidence. Each dot represents one participant's response. Dots are least likely to cluster on the evidence apex of the triangle.]
FIGURE 1
 Ternary plot showing PHW perspectives on factor driving decisions in their stories. Respondents were able to place their cursor anywhere in the triangle. This plot shows that many placed their cursor at one of the corners indicating that variable to account for the majority of the decision. Others placed their cursor in between the line linking need and organizational values, indicating that both those variables equally accounted for the decision.



[image: Bar chart showing frequency distribution for responses from PHW workers for all submitted stories on a dyadic simplex question related to whether their story indicated actions that “used tried and tested approaches” or “Took a risk on something entirely new.” Respondents were able to pick a point anywhere between those two options. Frequencies peak in the middle suggesting that both strategies were used most often.]
FIGURE 2
 Dyadic bar chart showing PHW perspectives on whether the story they described included the use of tried and tested approaches, or took a risk on something entirely new. PHW were able to place their cursor anywhere along the 2-dimensional line. This graph shows the frequency with which PHW chose various positions on that line.




2.2 Data collection

A pilot test was conducted in Fall 2021 with 30 local PHW, invited by the project planning committee members. Individuals completing the pilot survey were asked to provide additional evaluation feedback on survey length, question clarity, and user interface. Incentives were provided which included a public health heroes t-shirt created specifically for this project, as well as a chance to enter a drawing for a $30 gift card. The pilot tool was adjusted based on the feedback, and the final version was approved by the project planning committee.

The full survey was distributed between March 2022 and July 2022. The invitation invited the ‘public health workforce' to complete the survey, using email listservs from the Iowa Cancer Consortium (1,700 individuals) and the Iowa Public Health Association (4,500 individuals). We refer to these respondents henceforth as PHW although we did not use any specific definition (except that they were not treating patients in clinical hospital settings), allowing respondents to self-identify as members of the public health workforce. The same incentives were provided for the full study as for the pilot (Gift card ratio: 1 for every 20 respondents).



2.3 Data analysis

Quantitative: We conducted descriptive analyses of the questions reported via the SenseMaker® tool and the follow-up multiple-choice questions regarding PHW perception of their story. For questions allowing responses on a simplex, we calculated the mean of each component within the composition. We then wished to assess the relationship between these dyadic and triadic variables with several multiple-choice questions which allowed PHWs to choose up to three emotions that accurately reflected their current emotional state and their feelings at the height of the pandemic. Standard correlation analyses are not appropriate for compositional data, instead, “Compositional data analysis is frequently associated with applying an appropriate transformation first, and then employing the standard statistical methodology as usual” (44). Hence, we applied a centered log ratio transformation to our compositional variables—thereby mapping the data from a constrained simplex space to an unconstrained Euclidean space—and then applied correlational analyses to them, as has been common practice since Aitchison's 1986 monograph. Because both our compositional variables and our multiple-choice questions were multivariate, we applied the long-established canonical correlation analysis (CCA) (45). CCA aims to determine the correlation between two sets of variables by finding the linear combinations of each set that are most highly correlated with each other. See the Supplementary material B for a brief overview. Qualitative: A randomly selected subset of 20 (out of a total of 163) stories were used to develop relevant codes for qualitative thematic analysis. The resulting codebook was used for the remainder of the stories and open-ended optional questions. All qualitative coding was conducted in Dedoose (46). Story responses and quotes were then linked to the triads, dyads, and multiple-choice questions to compare thematic differences across quantitative response groups. For example, we compared the themes in the stories of those who indicated that they viewed their story positively vs. negatively in the multiple choice question asking about how they felt about the experience/story they shared. Figure 3 provides a visual example of how the qualitative stories were integrated in with these data, highlighting two quotations drawn from stories on polarized axes of a ternary plot.


[image: This figure combines (1) the ternary plot for PHW perspectives on whether their story was influenced by Social, cultural, and economic factors, Political decisions, and/or The way things are done around here; with (2) qualitative responses provided by respondents who selected various points in the triangle.]
FIGURE 3
 Ternary plot showing PHW perspectives on factor driving the experience of their stories. Stories were linked to quotations drawn from datapoints at the axes, with two examples shown here.


In addition to this more traditional method of qualitative analysis, we also performed a sentiment analysis (47) on the story text to gain a deeper understanding of the emotional perception of the pandemic among PHW. For each story, we calculated the percentage of sentences with positive, negative, and neutral sentiment. The sentiment of a sentence is an unbounded value computed using the sentimentr package in R42 (48). A zero value signifies neutral sentiment, while a positive or negative value indicates corresponding sentiment. The sentiment value calculation involves assigning scores to individual words based on their general sentiment while considering valence shifters, such as negators and amplifiers. Valence shifters are words that can alter the sentiment; for example, the word “not” can reverse the emotional tone of subsequent words.

The Institutional Review Board of the University of Iowa approved this research as exempt on 6.7.22. All participants consented to complete the survey.




3 Results

We collected a total of 179 stories and excluded 14 stories that were clearly from a clinical hospital treatment setting, and 2 stories that did not have any valid text. The final sample size was 163 stories. Table 1 shows the descriptive statistics of PHW with stories included in this analysis. PHW who submitted stories identified as mostly white (93.9%), women (83.4%), and aged 36 and older (75.5%). Ten stories are displayed in Supplementary appendix C, selected intentionally as examples to showcase the broad range of experiences and feelings expressed in the greater sample. Tables 2 and 3 show the mean composition of follow-up triadic and dyadic questions, respectively, reported via the SenseMaker® tool. Respondents tended to feel that—for the story they told: the ability to act was out of their control; the strongest influence was from political considerations; their community was most impacted; decisions were made out of necessity; responsibility lay with government and large organizations; they wished for more focus on evidence-based public health; PHW took the initiative; PHW reached out to formal channels; public health systems prioritized fast response and action over caution; and public health systems reached underserved populations. The following excerpts from submitted stories support several of the above results:

“We as a department had very little time to prepare for this pandemic and we had to adapt quickly to ever changing data and guidance from the CDC, FDA, and the WHO at a national level, but then we also had to be up to date with all of the state and local mandates, shutdowns, etc. It was very challenging to keep up with all of the information coming from so many different sources and we are just here trying to help our community stay healthy, while taking a lot of abuse from those that do not agree with what is going on. Every day we received so many phone calls from different people in the community, confused, angry, wanting help, and there was only so much we could do.”
   “One minute we were watching the world get hit by COVID-19; the next it officially arrived in our community. As a local health department, we immediately banded together to identify guidance for the community, establish data tracking mechanisms and workflows, and band together all health partners. While not perfect, we worked rapidly to follow changing state and national guidance and many times learned of changes as the public did at state press conferences.”

TABLE 1 Demographic of PHW who submitted stories.*


	
	Overall (N = 163)





	Age
	N (%)

 
	18–25
	4 (2.5%)

 
	26–35
	32 (19.6%)

 
	36–45
	41 (25.2%)

 
	46–55
	43 (26.4%)

 
	56–65
	29 (17.8%)

 
	Over 65
	10 (6.1%)

 
	Missing
	4 (2.5%)

 
	Gender

 
	Man
	22 (13.5%)

 
	Woman
	136 (83.4%)

 
	Missing
	5 (3.1%)

 
	Transgender

 
	I prefer not to answer
	2 (1.2%)

 
	No
	161 (98.8%)

 
	Race

 
	Asian
	2 (1.2%)

 
	White
	153 (93.9%)

 
	Prefer not to answer
	8 (4.9%)

 
	Regiona

 
	1
	23 (14.1%)

 
	2
	10 (6.1%)

 
	3
	18 (11.0%)

 
	4
	11 (6.7%)

 
	5
	20 (12.3%)

 
	6
	81 (49.7%)





*percentages may be >100% due to rounding.

aMap of regions can be found here: https://hhs.iowa.gov/media/13038/download?inline.



TABLE 2 Average compositions in questions about PHW general reflection of the experience.


	PHW reflections of their story
	Component 1
	Component 2
	Component 3





	In the experience I described…
	29% (I had control over the action)
	33% (I was able to act)
	38% (the ability to act was out of my control)

 
	The experience was influenced by …
	33% (social/cultural/economic factors)
	40% (political decisions)
	27% (the way things are done around here)

 
	There was an impact on …
	29% (myself/loved ones)
	39% (my community)
	32% (my organization)

 
	Decisions were made based on …
	35% (organizational values and mission)
	22% (evidence)
	43% (necessity)

 
	Responsibility lay with …
	24% (individual actions)
	33% (collective behavior and organization)
	43% (government and large organization)

 
	I noticed people worked with … partners
	43% (existing)
	40% (new local)
	17% (new national, state, or federal)

 
	I wished for more ….
	25% (access and inclusion)
	33% (understanding and empathy)
	42% (focus on evidence-based public health)





Darker colored cells indicate higher values, implying greater dominance of the corresponding component in a three-part composition.




TABLE 3 Average compositions in questions describing the responses of PHW and PH system to the crisis.


	PHW responses to dyadic questions
	Component 1
	Component 2





	I or PHW …
	48% (used tried and tested approaches)
	52% (took a risk on something entirely new)

 
	I or PHW ….
	60% (took the initiative)
	40% (waited for instructions)

 
	I or PHW reached out to …
	45% (informal networks)
	55% (formal channels)

 
	PH systems prioritized …
	63% (fast responses and actions)
	37% (caution and took time to reach a decision)

 
	PH systems reached …
	38% (same people as before)
	62% (underserved populations)





Darker colored cells indicate higher values, implying greater dominance of the corresponding component in a two-part composition.




When PHW were asked to select up to three feelings that best described their emotional state at the height of the pandemic (which we defined in the survey as “Winter 2020–Spring 2021”), the most frequently reported feelings were frustration (61%), uncertainty (55%), and helplessness (50%) (see Figure 4A). It is worth noting that not all reported feelings were negative; a small percentage of PHW mentioned feelings of helpfulness (10%), hope (7%), and confidence (6%). These varied emotions were exemplified in the stories:

“As each week progressed, health professionals across disciplines would call and harass our staff… It is shameful how local public health staff were treated.”
   “We absolutely, without a doubt, 100 percent would not have been successful at the mass vaccination clinics without all of these amazing people! They are all heroes during the vaccination campaign and deserve recognition. So, I want to say “THANK YOU!”.


[image: Bar graphs comparing emotional status of PHW during the pandemic at two points in time: at the height of the pandemic, and at the time of the survey (current). Frustration, uncertainty, and helplessness as the highest emotions, with confidence and hope as the lowest, at the height of the pandemic. Frustration and uncertainty are still highest at the time of the survey, while hope and confidence have increased, and fear has decreased significantly.]
FIGURE 4
 Percentage of PHW that selected these respective feelings as best describing their emotional status related to the pandemic's impact of their work in public health (A) at the height of the pandemic—in Winter 2020-Spring 2021, and (B) at the time of the survey—in Spring/Summer 2022. PHW could pick up to 3 feelings.


PHW also experienced a high level of uncertainty regarding the safety of themselves, their loved ones, and their communities. The percentages of PHW selecting “uncertain or very uncertain” were 57%, 66%, and 77%, respectively (data not shown).

“We had to hear how sick people were and not able to help them. Our staff quietly shed many tears, all while worrying about the health and safety of their family and themselves.”

In PHW perspectives, COVID-19 mitigation strategies such as masks and testing were mostly available at a cost (8%), available for some (49%) or available for all (37%) (data not shown).

When asked to describe their feeling at the time of completing the survey in Spring-Summer 2022 (as opposed to at the height of the pandemic), we found similar patterns in PHW current feelings related to the impact of the pandemic, with frustration (51%) and uncertainty (47%) being the most cited emotions (see Figure 4B). However, there were more mentions of positive feelings, such as hope (28%), confidence (18%), and helpfulness (16%) (see Figure 4B). Despite this, the persistent stress and trauma experienced by PHW at the height of the pandemic can be seen through their response to the optional question “How has this process of thinking about your experience felt?”, with answers such as “Thinking about our response during the highest point of the pandemic makes me very emotional” and “Thinking back over my COVID experience to answer these questions has made me angry and frustrated all over again”.

Table 4 presents the canonical correlations between the triadic/dyadic responses and PHW current (in Spring/Summer 2022) pandemic-related emotions and feelings at the height of the pandemic (Winter 2020–Spring 2021). Most of the coefficients are below 0.3, suggesting a weak correlation. We delved deeper into the most pronounced correlation, which is between PHW perceptions of control in pandemic response and their current emotion related to the pandemic. Figure 5 illustrates the relationship; each point on a ternary represents a story. The central plot, labeled “Overall,” includes all respondents, whereas the peripheral plots exclusively include respondents who reported specific emotions. Out of eight possible emotions, we report only those that exhibit a discernible pattern. Most participants who felt hopeful and confident also perceived themselves as having control and the capability to take action. Conversely, those who felt angry and helpless generally saw themselves as lacking control in their narratives. Similar plots examining other correlations with coefficients >0.3 are available in Supplementary appendix D.

TABLE 4 Canonical correlation coefficients between triadic/dyadic and PHW's current feelings related to the pandemic and feelings at the height of the pandemic.


	Triadic question response options
	Current
	At Pandemic





	Triadic responses

 
	I had control over action | was able to act | was out of control
	0.41
	0.28

 
	Experience influenced by social, cultural, economic factors | political decisions | the way things are done
	0.36
	0.20

 
	There was an impact on myself/loved ones | my community | my organization
	0.26
	0.25

 
	Decisions were based on organizational values/missions | evidence | necessity
	0.20
	0.24

 
	Responsibility lay with individuals | collective behavior and organization | government and large organization
	0.27
	0.29

 
	People worked with existing partners | new local partners | new national, state, or federal partners
	0.23
	0.33

 
	I wished for more access and inclusion | understanding and empathy | focus on evidence-based public health
	0.31
	0.25

 
	Dyadic responses

 
	I or PHW used tried and testes approaches | took a risk on something entirely new
	0.29
	0.19

 
	I or PHW took the initiative | waited for instructions
	0.17
	0.29

 
	I or PHW reached out to informal networks | formal channels
	0.18
	0.28

 
	PH systems prioritized fast responses and actions | caution and took time to reach a decision
	0.26
	0.23

 
	PH reached same people as before | underserved populations
	0.12
	0.33





Each set of feelings consists of eight distinct emotions, such as frustration and hope. The coefficient ranges from 0 to 1, where 0 indicates no linear relationship and 1 indicates a perfect linear relationship.





[image: This figure presents five ternary scatter plots that compare answers of PHW to whether their story indicated they had control over the action, or it was out of their control, or they were able to act - for the overall sample, as well as for those who chose the following key emotion: Hope, Confidence, Anger, and Helplessness.]
FIGURE 5
 The relationship between public health workers' (PHW) perceived control in responding to the pandemic and their current pandemic-related emotions; each ternary point represents a unique story. The “Overall” central plot aggregates data from all participants, while the surrounding plots represent subsets of respondents who expressed certain emotions.


Figure 6 shows the results of the sentiment analysis of the story text, a computational linguistic method of assigning emotions (as opposed to asking directly as we did in the survey). Each point corresponds to a story, the location corresponds to the proportion of sentences that are positive, neutral, or negative, and the size of the point corresponds to the number of sentences in the story. The closer stories are to the top of the triangle, the more positive; the closer to the bottom left, neutral; and the closer to the bottom right the more negative. From this, we see that few stories are predominantly neutral in sentiment. Regardless of the length of the story, most comprised of more positive rather than negative and neutral sentences.


[image: Ternary plot showing sentiment analysis distribution of all the stories submitted by positive, neutral, and negative categories. The size of each circle corresponds to the number of sentences in a story. Data points vary in size and color, with most points clustering toward the positive vertex.]
FIGURE 6
 Compositions of neutral, positive, and negative sentences in each story. The size of each circle corresponds to the number of sentences in a story.


Qualitative thematic analysis of these stories revealed 8 themes. When summarized, they highlighted the facilitators and barriers to an effective pandemic response. Facilitators to an effective response included strong partnerships and collaboration, adaptable approaches involving innovative thinking, timely and effective communication, and an emphasis on equity in resource and service allocation (Table 5). Conversely, barriers to an effective response were evident in the politicization and controversial government response, lack of communication exacerbated by changing guidelines, conflicting information, mental health burden, workforce burn-out, lack of adequate resources such as staff and PPE; overwhelming workloads, and the public's varied perceptions of the pandemic (Table 5).

TABLE 5 Facilitators and barriers to an effective pandemic response, drawn from thematic analysis of n = 163 stories shared by public health officials, in response to the prompt “Imagine you are trying to explain to someone who does not work in public health how our public health system responded to the COVID-19 pandemic in Iowa. What would you tell them?”.


	Facilitator
	Quotation (verbatim)





	Strong partnerships and collaboration
	More than ever, public health had to rely on partnerships. We recognized early that we could not continue to support the work of contact tracing in our community as well as plan and implement vaccination clinics without help. As a result, in September 2020, I pulled together a group of health care partners from the hospitals and federally qualified health center to determine how we could handle the clinics in our community. We ended up expanding the group to include EMS and we met weekly (and continue to do so) to talk about how to allocate vaccine, how to staff clinics, etc. We established an MOU with the partners and there were many times when the clinics we hosted in the community were staff with more partners than Health Department staff. The energy and support these partners brought to the efforts were essential in bolstering our tired workforce!

 
	Adaptable approaches involving innovative thinking
	Working in public health during the beginning of the pandemic was difficult to say the least, but the silver lining was an opportunity to be creative and innovative in our various health programs. We were able to move our programs onto virtual platforms in the form of zoom classes, podcasts, and educational videos.

 
	Timely and effective communication
	Once vaccine became approved/available, we targeted qualified groups to receive their vaccine in a timely manner. Our team assured keeping up with the latest information so that we could be a trusted, reliable resource to our local medical community as well as citizens. When subsequent doses/boosters were due, our team worked to recall those who had previously received vaccine from our agency as well as utilize media/trusted citizens to outreach factual information in the flurry of rumors/fear.

 
	Equity in resource/service allocation
	Part of what we did was finding how and where to reach people in our community with current information as it was available. We took into account ways to reach our linguistically and culturally diverse population, and also considered literacy levels. We made contact tracing calls in both English and Spanish, many of them being evening or weekend calls. We created audio and video productions regarding COVID-19 in English, Spanish and Mam (a Guatemalan dialect). Materials were shared with workplaces, churches, businesses, social media, etc.

 
	Barrier
	Quotation (verbatim)

 
	Politicization and controversial government response
	We are not equipped to experience so much loss, grief and fear. Outside public health in business worlds, politics and even schools, COVID was at times mocked, reduced, minimized while each day I returned to my desk to see more death and suffering with the people I connected with. The disconnect and us vs them mindset with the politicization of public health continues to leave a distrust that is felt in community partnerships today.

 
	Lack of communication
	Lack of communication from the Governor's Office with state agencies and with local public health departments. This includes making public health decisions without input from IDPH or local PH partners. When the Governor issued a new proclamation, we would contact the state agency for clarification and we were usually told that they had already contacted the Governor's Office for clarification. By the time the Governor's Office replied, the agency revised its FAQ's, had them reviewed by Governor's Office and sent them out to the local PH Departments. the Governor would issue a new proclamation.

 
	Changing guidelines and conflicting information
	I feel as if our state did not have a central good system to relay messages about the pandemic. The messages were confusing and mismatching. The state did a poor job of providing information out to local county public health departments and the general public was very confused on where to get reliable information.

 
	Mental health burden
	We had staff and volunteers answering call center phone calls from people wanting vaccine who were not yet eligible who were screaming at our personnel on the other end of the line. We had to hear how sick people were and not able to help them. Our staff quietly shed many tears, all while worrying about the health and safety of their family and themselves.

 
	Workforce burn-out
	We were working crazy hours and it all felt very important, so it was a little energizing and fun sometimes, in the right room and in the beginning. Then, things turned really weird with a lot of people quitting, resigning or being forced to resign. Communication with the public was a mess, and things became very politically charged. People burned out and felt helpless and hopeless.

 
	Overwhelming workloads
	Immediate response. We went straight into the office to discuss how we were going to proceed once we received notification of our first positive case in the county. It was a Saturday. From that point on we worked 7 days a week trying to stay caught up with the ever changing updates and requirements.

 
	Public's varied perception of the pandemic
	The situation was becoming more political by the day and the public had extreme viewpoints and opinions for and against what we were trying to accomplish (saving lives).






The optional question “Imagine a new but equally virulent pandemic is beginning its spread. Given the experience of the past year and a half, what should we do differently this time around?” was answered by 82% of participants. PHW most commonly, and equally advocated for better, more timely communication, and a focus on evidence-based messaging rather than politics. Statements similar to “Communication, communication, communication from the top down” appeared in 36% of responses as did sentences like “Focus on the science instead of politics”. Those two messages were consistently reinforced, along with smaller percentages of individuals advocating for better resource allocation, increased funding and staffing, and better preparedness plans. As an example, the response “Focus on the science instead of politics. Do a better job of communicating with the public early on as to what they can expect. Work with a variety of partners to increase buy-in to public health mitigation strategies. Have access to more funding sooner (for staff and systems). Overall, everything needs to be more proactive than reactive. During this pandemic it often felt like public health was a step behind rather than a step ahead.” nicely summarizes several themes reflected in many answers.



4 Discussion

The results of this study served to document and characterize the COVID-19 response in Iowa by uplifting the experiences and stories of PHW at the frontline of the response. Here we focus on some of the main results that are supported by literature.

The rallying call of PHW focused on imploring the use of evidence-based practice and science, rather than politics; and of clear communication of that science. This call was supported by many analyses of the pandemic mitigation and outcomes in the US, which also indicate the difficulty of separating out each of these facts; i.e., politicization of the pandemic lead to failures in clear communication, and lack of reliance on evidence. The politicization of the pandemic has been described as “baked into the context of the emergent coronavirus” (49). New pandemics often result in less clear communication due to the limited knowledge, and the public are often likely to rely on the media or narratives of political elites (50). The politicization of the pandemic, which contradicted clear risk communication guidance, therefore fueled misinformation (49). Improved communication also emerged as one of several recommendations that 99% of experts agreed as necessary to end the COVID-19 threat (51). Analyses of risk communication strategies and messages related to the COVID-19 pandemic in the US further supports the inadequacy or failure of this communication (50, 52–54). Comparing the response to the pandemic to the guidance provided by the Center for Disease Control and Prevention (CDC's) Crisis and Emergency Risk Communication (CERC) guidance (55) results in the following conclusion: “the United States has both excelled and failed at all levels of government and public health authority” (50).

Strong partnerships and collaborations emerged from our respondents' stories as a critical facilitator of effective responses. Partnerships were also noted as critical to meet needs of the COVID-19 response in a report by the US Department of Health and Human Services (20). Teamwork and workplace camaraderie emerged also as an important protective factor for PHW mental health during the pandemic (30). Teamwork has been identified as one of the core principles that guide the competencies for disaster preparedness and response (56). Our respondents also highlighted the importance of adaptive and innovative action as a facilitator to effective responses, which confirms other literature (30, 57, 58).

Respondents noted that barriers to effective response included burn-out and mental health concerns. Studies conducted with PHW have found similar concerns; surveys inquiring about burn-out of PHW early in the pandemic (Spring–Fall 2020) found that 66.2% of US and 80% of Canadian PHW indicated they were burned-out (25, 27). In addition, in Spring 2021, 30% of US PHW reported symptoms of anxiety and of depression (21) and 56% of PHW reported one or more symptoms of PTSD (49); while in Fall 2022, 22% and 26% of Canadian PHW reported anxiety and depression symptoms, respectively (25). Our study added unique insight to the mental health of respondents, noting that those who felt in control and able to take action were more likely to feel hopeful and express positive emotions, whereas those who felt that action was not in their control were more likely to express negative emotions. Understanding the environments conducive to PHW sense of control, and ability to carry out their role is critical to supporting the health and wellbeing of this workforce.

Additionally, the mixed methods approach we use centered storytelling as a key component. “Stories are the fundamental way for… making sense of lives and coping with difficult experiences” (59), p. 83. Storytelling and narrative sense-making has been found to improve wellbeing (60, 61); our respondents noted the cathartic effect of sharing and analyzing their stories. Storytelling also allows for a much more expansive understanding of the issues, the context, and the realities of participants, thereby highlighting nuance and complexity of any issue, and “reveals insights not necessarily accessible by other means” (62), p. 11. Our respondents offered up deep insights, joys and pains of the COVID-19 pandemic in Iowa, and their analysis of their own stories provided guidance for key factors in pandemic preparedness and response going forward.



5 Strengths and limitations

This study has several limitations. The data collection relied on self-reported narratives, which may introduce bias and limit the generalizability of the findings. It is unclear what the response rate was; although we sent out to the listservs of the Iowa Public Health Association and the Iowa Cancer Consortium (combined n = 6,200), some of the same individuals could be in each of those listservs. Also, we invited those that received the invitation to the survey to share it with others. Irrespective, we received only 163 stories. Given this is a mixed methods study, 163 is significant as a qualitative sample size, though rather small from a quantitative methods perspective. Yet, this sample size, while providing rich qualitative insights, may not fully represent the broader PHW population in Iowa or other regions. The use of SenseMaker® as a mixed methods tool, while innovative, also presents challenges in standardizing and interpreting complex narrative data. Finally, the study's focus on Iowa may limit the applicability of the findings to other states with different public health infrastructures and pandemic responses.

Despite these limitations, the study has several strengths. The focus on Iowa highlights the impact of the pandemic in less represented regions, as well as contributing to greater comprehension of regional disparities. Given that Iowa is a mostly rural State, our results provide insight into the impact of the pandemic for a rural health workforce. The mixed methods approach provided a combination of numbers and stories, nuancing the understanding of the pandemic's impact. Finally, our study adds to the literature on the experiences of PHW in the COVID-19 pandemic and contributes to the ongoing dialogue on improving public health response efforts.



6 Conclusion

The stories PHW shared powerfully illustrate the context of the pandemic in Iowa, a state that implemented few mitigation measures. Stories highlight the severe strain on the mental health of public health professionals during the pandemic and more currently, including feelings of frustration and lack of appreciation. However, the stories also uplift the solidarity and camaraderie developed with others in the public health field, along with innovative solutions developed to respond to this crisis. Participants found telling their stories in this format therapeutic and welcomed the opportunity to share, with the goal of enhancing future response. The results of this study provide deep insight into how to support the continued healing from the COVID-19 pandemic, as well as how to respond to a future pandemic. Key factors that were highlighted include the critical importance of partnerships, effective risk communication principles and techniques, and the reliance on evidence rather than politicization of any pandemic.



Data availability statement

The datasets presented in this article are not readily available to protect confidentiality of the participants. Public health workers were exposed to harassment during the COVID-19 pandemic. Requests to access the datasets should be directed to rima-afifi@uiowa.edu.



Ethics statement

This study involved human participants and was approved by the University of Iowa Institutional Review Board. The study was conducted in accordance with local legislation and institutional requirements. Participants confirmed their informed consent by clicking on “I agree to participate” prior to proceeding with the survey.



Author contributions

HH: Conceptualization, Funding acquisition, Project administration, Validation, Supervision, Writing – review & editing, Methodology, Writing – original draft, Data curation. AS: Data curation, Validation, Writing – review & editing, Formal analysis, Methodology, Writing – original draft, Visualization. HP: Data curation, Writing – original draft, Formal analysis, Visualization, Validation, Methodology, Writing – review & editing. RB: Visualization, Writing – review & editing, Writing – original draft. DS: Formal analysis, Visualization, Writing – original draft, Data curation, Methodology, Supervision, Validation, Writing – review & editing. LT: Methodology, Conceptualization, Validation, Writing – review & editing. NA: Writing – review & editing, Methodology, Conceptualization, Validation. SD: Validation, Writing – review & editing, Methodology, Conceptualization. KE: Conceptualization, Methodology, Writing – review & editing, Validation. CE: Writing – review & editing, Validation. ML: Conceptualization, Writing – review & editing, Validation, Methodology. EP: Writing – review & editing, Validation, Methodology, Conceptualization. JR: Writing – review & editing, Conceptualization, Methodology, Validation. LW: Methodology, Writing – review & editing, Conceptualization, Validation. KW: Validation, Methodology, Writing – review & editing, Conceptualization. RA: Writing – original draft, Conceptualization, Writing – review & editing, Funding acquisition, Project administration, Validation, Methodology, Supervision, Data curation.



Funding

The author(s) declare that financial support was received for the research and/or publication of this article. This work was supported by The Centers for Disease Control and Prevention of the U.S. Department of Health and Human Services (HHS) as part of a Cooperative Agreement Numbers (U48 DP006389). The contents are those of the authors and do not necessarily represent the official views of, nor an endorsement, by CDC/HHS, or the U.S. Government.



Acknowledgments

The authors would like to thank all the public health workers who submitted stories about their lived experience during the COVID-19 pandemic in Iowa, and provided analytic insights that allowed the uplifting of both the challenges and strengths of the response to COVID-19 in the State. The authors would also like to thank the team at the Cynefin Co who provided critical guidance on developing the story prompt and related analytic questions. Particularly we would like to acknowledge the support of Eleanor Snowden and Anna Panagiotou.



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.



Generative AI statement

The author(s) declare that no Gen AI was used in the creation of this manuscript.



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.2025.1597941/full#supplementary-material



References

 1. World Health Organization. WHO Director-General's Opening Remarks at the Media Briefing on COVID-19 (2020). Available online at: https://www.who.int/director-general/speeches/detail/who-director-general-s-opening-remarks-at-the-media-briefing-on-covid-19-−11-march-2020 (Accessed March 11, 2020).

 2. Centers for Disease Control and Prevention. CDC Museum COVID-19 Timeline (2023). Available online at: https://www.cdc.gov/museum/timeline/covid19.html (Accessed July 1, 2025).

 3. Radley DC, Baumgartner JC, Collins SR. 2022 Scorecard on State Health System Performance: How did states do during the COVID-19 pandemic? The Commonwealth Fund (2022). Available online at: https://www.commonwealthfund.org/publications/scorecard/2022/jun/2022-scorecard-state-health-system-performance (Accessed July 1, 2025).

 4. Watts RD, Bowles DC, Ryan E, Fisher C, Li IW. No two workforces are the same: a systematic review of enumerations and definitions of public health workforces. Front. Public Health. (2020) 8:588092. doi: 10.3389/fpubh.2020.588092

 5. President's Council of Advisors on Science and Technology (2023). Report to the President: Supporting the US Public Health Workforce. Washington: Executive Office of the President.

 6. Leider JP, Balio CP, Hogg-Graham R, Weiss NM, Vogel A, Onal SO, et al. An Enumeration of the Public Health Workforce in 2024 (2025a).

 7. Leider JP, Balio CP, Hogg-Graham R, Weiss NM, Vogel A, Onal SO, et al. Enumeration 2024: what we know and what we wish we knew about the governmental public health workforce in a COVID-19 recovery landscape. Am J Public Health. (2025) 115:707–15. doi: 10.2105/AJPH.2024.307960

 8. Health Resources and Services Administration (HRSA). State of the U.S. Health Care Workforce, 2024 (2024). North Bethesda: HRSA.

 9. Desalvo K, Hughes B, Bassett M, Benjamin G, Fraser M, Galea S, et al. (2021). Public health COVID-19 impact assessment: lessons learned and compelling needs. NAM Perspect. (2021) 2021:10–31478. doi: 10.31478/202104c

 10. Maani N, Galea S. COVID-19 and Underinvestment in the Public Health Infrastructure of the United States. Milbank Q. (2020) 98:250–9. doi: 10.1111/1468-0009.12463

 11. Sears JS, Maziarz L, Wilken L, Bussard M, Knippen K. Public health in the public eye: experiences of Ohio's public health workforce during COVID-19. Health Promot Pract. (2024) 25:227–34. doi: 10.1177/15248399221124598

 12. Thompson HG, Askelson NM, Bucklin R, Gauthreaux N, Faber E, Ball C, et al. Organization-level factors associated with burnout: guided discussions with micropolitan public health workers during COVID-19. J Occup Environ Med. (2023) 65:580–3. doi: 10.1097/JOM.0000000000002837

 13. Wang A, Jawa R, Mackin S, Whynott L, Buchholz C, Childs E, et al. “We were building the plane as we were flying it, and we somehow made it to the other end”: syringe service program staff experiences and wellbeing during the COVID-19 pandemic. Harm Reduct J. (2022) 19:1–12. doi: 10.1186/s12954-022-00661-1

 14. Hallas L, Hatibie A, Koch R, Majumdar S, Pyarali M, Wood A, et al. Variation in US states' COVID-19 policy responses. Blavatnik School Govern. (2021) 5:2021-05.

 15. George JF, Hadidi R. COVID-19 and its impact on the Midwest United States. J Midwest Assoc Inform Syst (JMWAIS). (2022) 2022:1. doi: 10.17705/3jmwa.000070

 16. Stoto MA, Schlageter S, Kraemer JD. COVID-19 mortality in the United States: it's been two Americas from the start. PLoS ONE. (2022) 17:e0265053. doi: 10.1371/journal.pone.0265053

 17. Melvin SC, Wiggins C, Burse N, Thompson E, Monger M. The role of public health in COVID-19 emergency response efforts from a rural health perspective. Prev Chronic Dis. (2020) 17:E70. doi: 10.5888/pcd17.200256

 18. Leider JP, Yeager VA, Kirkland C, Krasna H, Hare Bork R, Resnick B, et al. The state of the US public health workforce: ongoing challenges and future directions. Annu Rev Public Health. (2023) 44:323–41. doi: 10.1146/annurev-publhealth-071421-032830

 19. Hare Bork R, Robins M, Schaffer K, Leider JP, Castrucci BC. Workplace perceptions and experiences related to COVID-19 response efforts among public health workers—public health workforce interests and needs survey, United States, September 2021-January 2022. MMWR Morb Mortal Wkly Rep. (2022) 71:920–4. doi: 10.15585/mmwr.mm7129a3

 20. Lee KM, Bosold A, Alvarez C, Rittenhouse D, Felt-Lisk S, Miller F, et al. Surging the Public Health Workforce: Lessons Learned from the COVID-19 Response at State, Tribal, Local, and Territorial Public Health Agencies: ASPE Report. Washington (DC): Office of the Assistant Secretary for Planning and Evaluation (ASPE) (2023).

 21. Bryant-Genevier J, Rao CY, Lopes-Cardozo B, Kone A, Rose C, Thomas I, et al. Symptoms of depression, anxiety, post-traumatic stress disorder, and suicidal ideation among state, tribal, local, and territorial public health workers during the COVID-19 Pandemic—United States, March–April 2021. MMWR Morb Mortal Wkly Rep. (2021) 70:947–52. doi: 10.15585/mmwr.mm7026e1

 22. Kone A, Horter L, Rose C, Rao CY, Orquiola D, Thomas I, et al. The impact of traumatic experiences, coping mechanisms, and workplace benefits on the mental health of U.S. public health workers during the COVID-19 pandemic. Ann Epidemiol. (2022) 74:66–74. doi: 10.1016/j.annepidem.2022.07.001

 23. Mello MM, Greene JA, Sharfstein JM. Attacks on public health officials during COVID-19. JAMA. (2020) 324:741–2. doi: 10.1001/jama.2020.14423

 24. Ward JA, Stone EM, Mui P, Resnick B. Pandemic-related workplace violence and its impact on public health officials, March 2020–January 2021. Am J Public Health. (2022) 112:736–46. doi: 10.2105/AJPH.2021.306649

 25. Belita E, Neil-Sztramko SE, De Rubeis V, Boamah S, Cabaj J, Jack SM, et al. Understanding the mental health and intention to leave of the public health workforce in Canada during the COVID-19 pandemic: a cross-sectional study. BMC Public Health. (2024) 24:2347. doi: 10.1186/s12889-024-19783-1

 26. Mccall TC, Alford AA, Cunningham MC, Hall K, Royster J. The role of harassment in the mental wellbeing of local public health professionals and its relationship with an intent to leave their organization during the COVID-19 pandemic. J Public Health Manag Pract. (2023) 29:S45–s47. doi: 10.1097/PHH.0000000000001655

 27. Stone KW, Kintziger KW, Jagger MA, Horney JA. Public health workforce burnout in the COVID-19 response in the U.S. Int J Environ Res Public Health. (2021) 18:4369. doi: 10.3390/ijerph18084369

 28. Yeager VA, Balio CP, Kronstadt J, Beitsch LM. The relationship between health department accreditation and workforce satisfaction, retention, and training needs. J Public Health Manag Pract. (2019) 25:S113–s123. doi: 10.1097/PHH.0000000000000920

 29. Bogaert K, Castrucci BC, Gould E, Sellers K, Leider JP, Whang C, et al. The public health workforce interests and needs survey (PH WINS 2017): an expanded perspective on the state health agency workforce. J Public Health Manag Pract. (2019) 25:S16–s25. doi: 10.1097/PHH.0000000000000932

 30. Scales SE, Patrick E, Stone KW, Kintziger KW, Jagger MA, Horney JA, et al. A qualitative study of the COVID-19 response experiences of public health workers in the United States. Health Secur. (2021) 19:573–81. doi: 10.1089/hs.2021.0132

 31. Kirkland C, Oldfield-Tabbert K, Karnik H, Orr J, Martin S, Leider JP, et al. Public health workforce gaps, impacts, and improvement strategies from COVID-19. Int J Environ Res Public Health. (2022) 19:13084. doi: 10.3390/ijerph192013084

 32. Peters D, Novak N, Berg M. Impact of COVID-19 in Iowa's Small Towns. Ames, IA: Iowa State University Extension (2021). Available online at: https://smalltowns.soc.iastate.edu/wp-content/uploads/sites/504/2021/10/SOC-3100.pdf (Accessed June 20, 2025).

 33. Lyu W, Wehby GL. Comparison of estimated rates of coronavirus disease 2019 (COVID-19) in border counties in iowa without a stay-at-home order and border counties in illinois with a stay-at-home order. JAMA Network Open. (2020) 3:e2011102–e2011102. doi: 10.1001/jamanetworkopen.2020.11102

 34. Ullrich F, Mueller K. COVID-19 Cases and Vaccination Rates Brief. In: RUPRI Center for Rural Health Policy Analysis. (2021). Iowa: University of Iowa

 35. Ryan GW, Kahl AR, Callaghan D, Kintigh B, Askelson NM. Locations of COVID-19 vaccination provision: urban-rural differences. J Rural Health. (2024) 40:476–82. doi: 10.1111/jrh.12811

 36. Galea S, Vaughan R. Preparing the public health workforce for the post-COVID-19 Era. Am J Public Health. (2021) 111:350–2. doi: 10.2105/AJPH.2020.306110

 37. De Beaumont Foundation. What is PH WINS? (2024). Available online at: https://debeaumont.org/phwins/what-is-phwins/ (Accessed December 6, 2023).

 38. De Beaumont Foundation. 2021 Findings (2021). Available online at: https://debeaumont.org/phwins/2021-findings/ (Accessed December 6, 2023).

 39. Iowa Public Health Association and Midwestern Public Health Training Center (2021). Public Health Workforce Development in Iowa.

 40. The Cynefin Co. The Cynefin Co, Sensemaker® (2024). Available online at: https://thecynefin.co/sensemaker/ (Accessed July 1, 2025).

 41. Cunningham C, Vosloo M, Wallis LA. Interprofessional sense-making in the emergency department: a SenseMaker study. PLoS ONE. (2023) 18:e0282307. doi: 10.1371/journal.pone.0282307

 42. Van Der Merwe SE, Biggs R, Preiser R, Cunningham C, Snowden DJ, O'brien K, et al. Making Sense of complexity: using SenseMaker as a research tool. Systems. (2019) 7:25. doi: 10.3390/systems7020025

 43. Smithson M, Broomell SB. Compositional data analysis tutorial. Psychol Methods. (2024) 29:362–78. doi: 10.1037/met0000464

 44. Filzmoser P, Hron K, Templ M. Applied Compositional Data Analysis. With Worked Examples in R. (2018). Cham: Springer.

 45. Hotelling H. Relations between two sets of variates. Biometrika. (1936) 28:321–77. doi: 10.1093/biomet/28.3-4.321

 46. Dedoose Version 9.0.17. Dedoose Version 9.0.17, cloud application for managing, analyzing, and presenting qualitative and mixed method research data. 9.0.17 ed (2021). Los Angeles, CA: SocioCultural Research Consultants, LLC.

 47. Taboada M. Sentiment analysis: an overview from linguistics. Annual Rev Linguist. (2016) 2:325–47. doi: 10.1146/annurev-linguistics-011415-040518

 48. Rinker T. Package ‘sentimentr'. Retrieved. (2017) 8:31.

 49. Gollust SE, Nagler RH, Fowler EF. The emergence of COVID-19 in the US: a public health and political communication crisis. J Health Polit Policy Law. (2020) 45:967–81. doi: 10.1215/03616878-8641506

 50. Sauer MA, Truelove S, Gerste AK, Limaye RJ. A failure to communicate? How public messaging has strained the COVID-19 response in the United States. Health Secur. (2021) 19:65–74. doi: 10.1089/hs.2020.0190

 51. Lazarus JV, Romero D, Kopka CJ, Karim SA, Abu-Raddad LJ, Almeida G, et al. A multinational Delphi consensus to end the COVID-19 public health threat. Nature. (2022) 611:332–45. doi: 10.1038/s41586-022-05398-2

 52. Mintrom M, O'connor R. The importance of policy narrative: effective government responses to Covid-19. Policy Design Pract. (2020) 3:205–27. doi: 10.1080/25741292.2020.1813358

 53. Noar SM, Austin L. (Mis)communicating about COVID-19: insights from health and crisis communication. Health Commun. (2020) 35:1735–9. doi: 10.1080/10410236.2020.1838093

 54. Abbott A, Askelson N, Scherer AM, Afifi RA. Critical reflections on COVID-19 communication efforts targeting adolescents and young adults. J Adolesc Health. (2020) 67:159–60. doi: 10.1016/j.jadohealth.2020.05.013

 55. Centers For Disease Control And Prevention. Crisis and Emergency Risk Communication (CERC) (2018). Available online at: https://emergency.cdc.gov/cerc/ (Accessed July 1, 2025).

 56. Everly GS Jr, Beaton RD, Pfefferbaum B, Parker CL. On academics: training for disaster response personnel: the development of proposed core competencies in disaster mental health. Public Health Rep. (2008) 123:539–42. doi: 10.1177/003335490812300418

 57. Cadogan CA, Hughes CM. On the frontline against COVID-19: Community pharmacists' contribution during a public health crisis. Res Social Adm Pharm. (2021) 17:2032–5. doi: 10.1016/j.sapharm.2020.03.015

 58. World Health Organization. Action plan: National workforce capacity to implement the essential public health functions including a focus on emergency preparedness and response. Geneva: World Health Organization (2022).

 59. Kellas J, Horstman H. Communicated narrative sense-making: Understanding family narratives, storytelling, and the construction of meaning through a communicative lens. In: The Sage Handbook of Family Communication (2014). Thousand Oaks: SAGE Publications, Inc.

 60. Kellas JK. Communicated narrative sense-making theory: Linking storytelling and wellbeing. In: Engaging Theories in Family Communication. Milton Park: Routledge (2017).

 61. Brann M, Bute JJ, Scott SF, Johnson NL. Narrative sense-making during COVID-19: using stories to understand birth in a global pandemic. Health Commun. (2024) 39:629–39. doi: 10.1080/10410236.2023.2179714

 62. Mccall B, Shallcross L, Wilson M, Fuller C, Hayward A. Storytelling as a research tool used to explore insights and as an intervention in public health: a systematic narrative review. Int J Public Health. (2021) 66:1604262. doi: 10.3389/ijph.2021.1604262

 63. Law Insider. Public Health Workforce Definition. Available online at: https://www.lawinsider.com/dictionary/public-health-workforce (Accessed July 1, 2025).

 64. The Gazette Newspaper. Timeline: Iowa's Year of Enduring the Coronavirus Pandemic. March 8 (2021). Available online at: https://www.thegazette.com/health-care-medicine/timeline-iowas-year-of-enduring-the-coronavirus-pandemic/ (Accessed July 1, 2025).

 65. Dempsey SEM, Zoller H, Hunt KP. The meatpacking industry's corporate exceptionalism: racialized logics of food chain worker disposability during the COVID-19 crisis. Food Cult Soc. (2023) 26:571–90. doi: 10.1080/15528014.2021.2022916

Copyright
 © 2025 Haines, Sursely, Pham, Beltran, Sewell, Reinders, Askelson, Dixon, Emrich, Estle, Lewis, Parker, Reyes, Walkner, Sittig and Afifi. 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.



OPS/images/fpubh-13-1597941-g005.gif
by &,
: )
¢ %$‘¢$i$6'6" 283555530
PO S XL K an i TR,
Confidence
&
B : .
Sesaeeias, eareeseas.
ol ST A o A

Anger Helplessness





OPS/images/fpubh-13-1597941-g006.gif





OPS/images/fpubh-13-1597941-g003.gif
“Wo wore able o be lexble and met the|
g nedsof our cemmritis W
provied counssvcine s o s
ot e oo
ety saied i sted i
ncinstng ndecsmenied ndido's
st nionment g ncresied .

nd s o e commnty”

“Somaryengiopesft e agecy
nd i bt 1 ageies
echsef the ool indscape
g heheightol the pander.
Welos may gaod pecpiwho
reslymade s dfferonce o hose
theyre sl toserve piar o the
pandemic”






OPS/images/fpubh-13-1597941-g004.gif
{b) Current emotional status related to the pandemic





OPS/xhtml/Nav.xhtml




Contents





		Cover



		Insights from the front line: uplifting stories of the COVID-19 pandemic through the eyes of the public health workforce in Iowa



		1 Introduction



		1.1 Role of public health workforce and public health workers (PHW)



		1.2 Impact of the COVID-19 pandemic on the public health workforce



		1.3 The COVID-19 response in Iowa



		1.4 Aim of our project







		2 Materials and methods



		2.1 Data collection tool



		2.2 Data collection



		2.3 Data analysis







		3 Results



		4 Discussion



		5 Strengths and limitations



		6 Conclusion



		Data availability statement



		Ethics statement



		Author contributions



		Funding



		Acknowledgments



		Conflict of interest



		Generative AI statement



		Publisher's note



		Supplementary material



		References

















OPS/images/cover.jpg
@ frontiers | Frontiers in Public Health

Insights from the front line:
uplifting stories of the COVID-19
pandemic through the eyes of
the public health workforce in
Iowa





OPS/images/fpubh-13-1597941-g001.gif





OPS/images/fpubh-13-1597941-g002.gif
e epanie | x| o e s psnonss











OPS/images/crossmark.jpg
©

|






OPS/images/logo.jpg
& frontiers | Frontiers in Public Health







