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Highlights
What are the main findings?

e Intensive, every-5-day EMA captured dynamic burnout trends across the first pandemic year,
demonstrating feasibility for real-time surveillance.

e  Redeployment and higher caseloads increased burnout, with effects persisting after return to
usual roles; nurses were most affected.

What is the implication of the main finding?

¢  Health systems can deploy real-time burnout surveillance to inform incident command on
staffing, redeployment, and resource allocation.

e  Targeted support should prioritize high-risk groups, especially nurses, and continue post-surge
to mitigate persistent burnout.

Abstract

Background/Objectives: This study evaluates the effectiveness of an ecological momentary
assessment (EMA) tool for real-time monitoring of burnout among healthcare workers during times
of crisis. Methods: Utilizing an intensive longitudinal design, 398 healthcare workers, including
physicians, physician assistants, nurses, and trainees, were surveyed every five days over the first
year of the COVID-19 pandemic. Results: The EMA approach successfully captured dynamic trends
in burnout, identifying significant associations between workforce redeployment, elevated caseloads,
and increased burnout, with effects persisting beyond a return to usual roles. Nurses were
particularly vulnerable, reporting the highest burnout levels during periods of high patient volume.
Conclusions: These findings validate EMA as an innovative and scalable method for continuous
burnout surveillance, enabling the early identification of at-risk groups, guiding resource allocation,
and informing timely interventions. This study highlights the critical role of real-time burnout
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monitoring tools in fostering workforce resilience and operational readiness during public health
emergencies and other extended crises.

Keywords: burnout; professional; resilience; psychological; ecological momentary assessment;
COVID-19

1. Introduction

Burnout, a syndrome characterized by emotional exhaustion, depersonalization, and reduced
personal accomplishment, is a well-documented issue among healthcare workers, with profound
implications for both patient outcomes and workforce retention [1,2]. Chronic workplace stress,
exacerbated by factors such as long hours, high workloads, and insufficient support, contributes
significantly to burnout, which in turn has been linked to decreased quality of care, increased medical
errors, and organizational inefficiencies [2—4]. Even before the COVID-19 pandemic, burnout among
health care providers was a growing concern [3,5].

The onset of the COVID-19 pandemic intensified these challenges, placing unprecedented
demands on health care systems worldwide. In response to surging patient volumes, hospitals
implemented strategies such as redeployment of staff and increased nursing-to-patient ratios to
address workforce shortages [6,7]. Redeployment, while necessary during crises, often involves
shifting staff to unfamiliar roles with minimal notice and limited training, increasing stress and the
likelihood of burnout [8-11]. Research has shown that redeployment during the COVID-19 pandemic
was associated with heightened emotional exhaustion, anxiety, and depressive symptoms among
health care workers [8,12-15].

Monitoring the true prevalence and impact of burnout can be challenging. Innovative tools, such
as real-time ecological momentary assessments (EMA), have emerged as potential solutions. EMA is
a real-time data collection survey tool that captures people’s experiences and emotions as they occur
in their natural environment, providing a more accurate and detailed understanding than traditional
surveys. Such a tool minimizes recall bias and provides detailed insights into the fluctuations of
emotional states and stress levels, making it particularly valuable in dynamic, high-pressure
environments like those encountered during public health emergencies [16,17]. Further, EMA utilizes
real-time measures to identify at-risk individuals and generates actionable data to inform timely and
targeted interventions [18-21].

The use of EMA and automated platforms like Qualtrics or REDCap remains underutilized in
health care workforce studies, despite their ability to efficiently and repeatedly distribute
questionnaires to participants. Most existing research on burnout has relied on cross-sectional or
short-term longitudinal designs, which fail to capture the nuanced and evolving interplay of factors
like redeployment, workload, and support systems over extended periods [4,18,22]. Additionally,
many studies focus on the immediate impacts of crises, neglecting the sustained effects of stress and
burnout. This creates critical gaps in understanding burnout trajectories both during and after public
health emergencies, knowledge essential for designing targeted interventions for high-risk groups.

Our study leverages EMA to examine burnout trajectories among health care workers, focusing
on the roles of redeployment and caseload. Conducted during the first year of the COVID-19
pandemic, this intensive longitudinal study uniquely evaluates how burnout evolves over time and
how specific factors exacerbate or mitigate its effects. By combining frequent, real-time data collection
with a robust analysis of workforce dynamics, this research aims to demonstrate the value of EMA
in enhancing disaster preparedness and workforce resilience strategies.
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2. Materials and Methods

2.1. Design

This observational study employed an ecological momentary assessment in an intensive
longitudinal survey design to examine the effects of redeployment on burnout among health care
workers during the first year of the COVID-19 pandemic. Extending previous analyses, this study
assessed variations in burnout when participants worked in their usual roles versus when they were
redeployed. Redeployment was defined as assignment to a role or location outside the participant’s
typical scope of work [12,13]. Details of our data collection methodology and full Frontline Well-
being survey are published in Pan et al [18]. Eligible participants included physicians, physician
assistants, nurses, and trainees, with no specific exclusion criteria.

2.2. Data Collection

A 12-item EMA survey instrument, designed to be brief and simple, measured key dimensions
of burnout, including emotional exhaustion and workload perceptions, and took approximately one
minute to complete. Surveys were administered every five days from April 14, 2020-March 31, 2021,
resulting in 70 assessments of redeployment status and burnout. The Qualtrics platform was used to
email surveys to clinical staff hospital-wide. Participants received daily reminders to complete the
initial survey and two reminders for each additional survey.

2.2.1. Demographic and Professional Information

Items inquired about demographics (i.e., age, sex, race/ethnicity, and marital status) and
professional information (i.e., professional role, department, and years of practice). One item asked
if participants had worked in a clinical capacity within the past 24 hours.

2.2.2. Redeployment

To assess redeployment status, a single item asked if participants were currently working
outside their usual professional role and coded as “Redeployment Status”. We created two additional
variables. On an observation level, we created a new variable labeled “Pre vs Post Redeployment”,
which permitted us to identify before and after redeployment periods. At a person level, a variable
“Redeployment Group” was coded if participants were ever redeployed over the course of the study
period.

2.2.3. Burnout

Burnout was assessed with the Dolan et al. (2015) single item validated measure of burnout in
health care workers.23 Participants chose from 5 answers with responses ranging from no burnout
to potentially debilitating burnout [24].

2.2.4. Caseload and Case Severity

Hospital administration provided information about the daily Department of Medicine census,
COVID-19-related caseload, and the number of COVID-19 patients receiving critical care. Caseloads
were calculated using the average number of COVID-19 cases over a rolling period of five days
(PROC EXPAND, SAS 9.4).

2.2.5. Participant Comments

In addition to the quantitative survey, the participants were asked if they had any additional
comments and given the option to provide a written text response. These comments were analyzed
for common themes to help provide a richer context around the interplay between the COVID-19
pandemic, redeployment, professional roles, and resultant burnout.
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2.3. Data Analysis-Survey

We conducted a multilevel mixed regression analysis (MMLM) (PROC GLIMMIX, SAS 9.4) to
examine how professional role, caseload, and redeployment were associated with burnout.
Additional details about the analytic approach, including model specifications and transformations,
are available in the Supplementary Materials. Predictors in the model included redeployment status,
caseload, and professional role, along with their interactions. The final model included significant
effects only.

2.4. Data Analysis-Comments

A total of 479 comments from 143 distinct participants were collected over the course of the
study. We did not obtain permission to publish the comments verbatim, so all references to comments
in this paper will not include direct quotations. Each comment underwent content analysis and was
categorized by its main topics. To ensure the accuracy of our analysis, two team members separately
reviewed all comments. This approach follows methodologies used in previously published research
[25].

3. Results

3.1. Characteristics of the Sample

As previously reported, a total of 398 participants completed the initial survey. Almost 81% (n =
322) completed the survey multiple times.18 On average, participants completed 12 surveys (median
= 5), yielding a total of 5,070 surveys over one year. Of the 398 participants, 94% (n = 372) provided
data on burnout. There were no significant associations between the number of surveys a participant
completed and their burnout scores. Participants completing the survey more than once did not
significantly differ from those who completed the survey only once on any demographic or
professional role variables.

3.2. Demographic Data

Nursing and nurse practitioners comprised the largest group in the sample (55.6%, n = 221),
followed by attending physicians (22%, n = 87), trainees (residents and fellows) (15%, n = 60), and
physician assistants (11%, n = 44). The study population was primarily self-identified women (70%,
n = 277), with 79% (n = 306) under the age of fifty. Demographically, the study population mirrored
the institute’s workforce diversity. The majority identified as Asian (44.3%, n = 171), followed by
White (37.5%, n=145), Black (10.4%, n =40), and Latino (7.8%, n = 30). Most participants had less than
five years of experience (41.2%, n =164).

3.3. Redeployment

Of the 398 participants, 58.52% were redeployed during at least one of their survey responses (n
= 230) and 41.48% were never redeployed (n = 163) and 5 were missing redeployment data. About
10% of participants were redeployed during all survey responses (n = 37). There were no statistically
significant differences in age (P = .86), gender (P = .59), professional role (P = .17) or hospital
department (P =.62) between those who were ever redeployed and those who were never redeployed.

Redeployment and Burnout

Our prior analyses (see Pan et al, 2023) indicated that age, gender, professional role, and caseload
served as significant predictors of burnout.18 Therefore, in the current analyses, we included these
variables as initial covariates. The final model obtained from multilevel mixed semi-linear regression
analyses estimating the relationship between redeployment and burnout is shown in Appendix A.
Effects not found to be significant in prior analyses were removed from the final model.

© 2025 by the author(s). Distributed under a Creative Commons CC BY license.


https://doi.org/10.20944/preprints202511.0370.v1
http://creativecommons.org/licenses/by/4.0/

Preprints.org (www.preprints.org) | NOT PEER-REVIEWED | Posted: 6 November 2025 d0i:10.20944/preprints202511.0370.v1

5 of 11

3.4. Analyses

3.4.1. Role-Specific Burnout Trends

As shown in Figure 1, the relationship between burnout and caseload differed significantly by
both redeployment status and professional role. Nurses experienced a significant increase in burnout
as caseloads rose (b =0.3591; SE = 0.0746; P <.0001), an effect not observed in other professional roles.

Relationship of Burnout to Caseload differs by both
Redeployment Status and Professional Role
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Figure 1. Relationship of burnout to caseload. The relationship differs by both redeployment status and
professional role.

3.4.2. Combined Impact of Caseload and Redeployment

Caseload moderated the effect of redeployment on burnout. As caseloads increased, the positive
relation between redeployment and burnout increased (b = 0.1691; SE = 0.0491; P = .001). The
combination of high caseloads and redeployment was associated with the most pronounced burnout
levels across all participants. This effect did not vary by professional role.

3.4.3. Long-Term Burnout Effects of Redeployment

Burnout levels were significantly higher after participants' initial redeployment compared to the
period before redeployment (b = 0.1251; SE = 0.0488; P = .010). This effect persisted regardless of
whether participants returned to their usual roles and was consistent across all professional roles.

3.5. Analysis of Comments

During the data collection period, approximately one-third of participants (35.9%, n = 143)
provided at least one comment, resulting in a total of 479 comments. The most prevalent themes are
outlined in Table 1, with 17.75% (n = 85) of all comments directly addressing redeployment-related
concerns.

Analysis of redeployment-related comments highlighted several critical challenges that
clinicians experienced during redeployment. These included:

1. Being reassigned to unfamiliar roles with minimal notice.

2. Insufficient training for redeployed responsibilities.

© 2025 by the author(s). Distributed under a Creative Commons CC BY license.
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3. Lack of guidance regarding policies and procedures on new units.
4.  Concerns about personal safety in less familiar environments.

These comments provide qualitative evidence of the stressors captured by the EMA tool, offering
deeper insights into the lived experiences driving burnout. For example, participants described
feeling “uncomfortable” and “horrible” when thrust into unfamiliar roles without notice. Regarding
the lack of training and guidance, participants expressed feeling “outside our comfort zone” and
called for “some sort of in-service and/or training” to familiarize them with “equipment, policies, and
protocols.”

Table 1. Percentage of select themes found in responses to the additional comments question.

Theme Percent of Comments (%)
Increased stress 27.35%
Lack of support 24.63%
Poor staffing 20.87%
Discontent with redeployment 17.75%
Feelings of burnout 13.57%

4. Discussion

This study demonstrates the utility of ecological momentary assessment (EMA) as an innovative
and scalable tool for real-time monitoring of burnout among health care workers during crises. It
offers a practical and user-friendly solution for real-time monitoring, requiring minimal time
investment from participants while delivering more nuanced and actionable insights compared to
traditional retrospective surveys. Our use of EMA enabled a capturing of dynamic, temporal
variations in burnout in frontline health care workers during the first year of the COVID-19
pandemic. The longitudinal design allowed for the identification of critical patterns, such as the
persistent effects of redeployment and the amplifying role of increased caseloads on burnout levels.
These findings highlight the power of EMA to deliver actionable data that can guide organizational
decision-making.

Participants who experienced redeployment reported higher burnout levels than those who
remained in their usual roles, with these effects persisting over time and intensifying when caseloads
increased. Redeployment-related burnout often did not resolve even after individuals returned to
their original roles, suggesting that redeployment represents a significant stressor with potential
long-term impacts [26,27]. EMA’s ability to capture these patterns in near real-time offers
organizations a critical advantage, enabling early identification of at-risk staff and the
implementation of targeted interventions before burnout becomes entrenched, as supported by
existing literature [28].

In addition to burnout trends, EMA allowed the collection of qualitative feedback from
participants, which provided deeper context for the observed quantitative findings. Comments
highlighted recurring themes, such as the stress of transitioning to new roles with minimal
preparation, the lack of formal guidance on new policies and procedures, and concerns for personal
safety in unfamiliar environments. These lived experiences underscore the importance of integrating
real-time qualitative insights into burnout monitoring efforts, as they can reveal actionable gaps in
organizational processes and staff support systems.

This study has several limitations. The initial response rate of approximately 20%, while
consistent with similar studies involving voluntary clinician participation, was accompanied by
participant attrition over the study period [3]. This declining response rate could affect the reliability
of longitudinal findings. Despite its strengths, the use of EMA is not without challenges, including
the potential for survey fatigue among participants due to frequent data collection. Further, the
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complex nature of EMA results creates large datasets that require advanced statistical methods and
specialized expertise to analyze effectively.

The single-site design and convenience sampling method may restrict the generalizability of the
results of the survey to other health care systems or disaster scenarios. Additionally, the absence of
baseline burnout data collected prior to the pandemic limits our ability to fully attribute observed
burnout trends to the pandemic itself. Finally, while the inclusion of participant comments adds
depth to the study, a more robust qualitative approach, such as structured interviews or focus groups,
could have provided additional context and enhanced understanding of the lived experiences of
health care workers.

Future research should explore the application of EMA informed interventions across diverse
health care settings and crisis scenarios, assessing its utility in contexts such as natural disasters or
prolonged humanitarian emergencies. Additionally, studies should investigate the long-term
effectiveness of EMA-informed interventions in reducing burnout and supporting workforce
resilience over time. By leveraging the capabilities of EMA, health care systems can build more
adaptive, responsive, and sustainable approaches to disaster preparedness and workforce
management.

5. Conclusions

This study highlights the critical role of real-time monitoring tools, such as ecological
momentary assessment (EMA), in identifying and addressing burnout among health care workers
during crises. The findings demonstrate that redeployment, while necessary in emergency scenarios,
is associated with persistent increases in burnout, particularly when compounded by high caseloads.
Importantly, EMA's ability to capture nuanced, real-time data on burnout provided actionable
insights into the temporal and contextual factors exacerbating stress among health care workers.
These insights emphasize the need for proactive strategies to mitigate the immediate and long-term
effects of redeployment and workload surges.

To enhance workforce resilience and ensure operational readiness during future crises, health
care organizations should consider the following actionable recommendations:

1. Adopt Real-Time Monitoring: Implement EMA or similar tools to continuously track staff well-
being and burnout during emergencies. These tools enable the early identification of at-risk
individuals and allow for dynamic, data-driven interventions tailored to evolving conditions.

2. Develop Redeployment Protocols: Establish structured protocols that include preemptive training,
clear role-specific guidance, and organized hand-off processes to reduce the stress of sudden
redeployment, allowing for dynamic caseload adjustments during surges.

3. Integrate Mental Health and Peer Support Programs: Provide accessible mental health resources
and establish peer support networks to address the emotional challenges associated with
redeployment and high workloads. These programs should be sustained beyond crises to
support long-term workforce well-being.

4.  Enhance Organizational Communication: Maintain consistent and transparent communication
channels to disseminate updates on policies, expectations, and available resources. Clear
communication fosters trust and reduces uncertainty during crises.

5. Expand Professional Development Opportunities: Offer cross-training and professional
development programs to prepare staff for redeployment scenarios. Building skills across roles
can ease transitions during emergencies and reduce stress by fostering confidence in diverse

responsibilities.

Supplementary Materials: The following supporting information can be downloaded at the website of this

paper posted on Preprints.org.
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Appendix A

Table Al. Final Mixed Model Examining Effects of Professional, Redeployment Status at Time of Survey,
Redeployment Status Overall on Burnout.

. Standard t-Value
Effect Estimate DF Pr> |tl Lower Upper

Error
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Intercept 2.01 1.11 1253 1.81 0.07 -0.1739 4.1986

Caseloads x 100 -0.007 0.13 1539 -0.06 0.96 -0.2526 0.2385

Trainee

(Resident/Fellow) vs

0.38 0.13 368.5 2.87 0.0043* 0.1205 0.6445

Attending

Physicians

Nurse/NP vs -0.19 0.14 291.9 -1.33 0.17 -0.4676 0.09122

Attending

Physicians

Caseloads x 100 * 0.36 0.075 228.2 4.82 <.0001* 0.2122 0.5061

Nurse/NP vs. all

others

Sex (Women vs 0.26 0.10 351.8 2.54 0.01 0.05794 0.4564

Men)

Redeployment Status
-0.099 0.063 3837 -1.56 0.12 -0.2227 0.02529
(Out of role at the

time of survey

completion)

Caseloads x 100 * 0.17 0.049 3317 3.45 0.0006* 0.07285 0.2653

Redeployment Status

History of
0.13 0.049 2223 2.56 0.0104* 0.02944 0.2208
redeployment: Pre vs

post periods

of redeployment
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