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A B S T R A C T   

Since the emergence of the SARS-CoV-2 virus in late 2019, the world has been in a state of high alert and 
reactivity. Once the acute stage of the infectious disease crisis does abate, however, few if any communities will 
have a detailed roadmap to guide recovery – that is, the process of becoming whole again and working to reduce 
similar, future risk. In both research and policy contexts where data are absent or difficult to obtain, expert 
judgment can help fill the void. Between November 2019 and February 2020, we conducted an expert elicitation 
process, asking fourteen key informants – with specializations in infectious diseases, disaster recovery, com-
munity resilience, public health, emergency management, and policymaking – to identify the design principles, 
priority issues, and field experiences that should inform development of an epidemic recovery model. Partici-
pants argued that recovery from epidemics is distinct from natural disasters due to epidemics’ potential to 
produce effects over large areas for extended periods of time and ability to generate high levels of fear, antici-
patory anxiety, and antisocial behavior. Furthermore, epidemic recovery is a complex, nonlinear process 
involving many domains – political, economic, sociocultural, infrastructural, and human health. As such, an 
adequate model of post-epidemic recovery should extend beyond strictly medical matters, specify units of in-
terest (e.g., individual, family, institution, sector, community), capture differing trajectories of recovery given 
social determinants of health, and be fit for use depending upon user group (e.g., policymakers, responders, 
researchers). This formative study commences a longer-term effort to generate indicators for a holistic, trans-
formative epidemic recovery at the community level.   

1. Introduction 

Although commenced prior to the novel coronavirus’s emergence, 
this study takes up an idea the pandemic has made urgent – recovery 
from an infectious disease emergency. The profound yearning for a 
“return to normal” distinguishes much public discourse as the COVID-19 
pandemic enters its eighteenth month in the United States (U.S.) (Tsi-
pursky, 2020). The SARS-CoV-2 virus has stressed individuals and 
communities through a mixture of impacts: ill health and excess deaths, 
social isolation, economic hardship, and the psychological strain of it all 
(COVID Impact Survey, 2020). This compounded misery has prompted 
what some people have called “pandemic fatigue” (Kossakovski, 2020). 
As the infectious disease crisis has dragged on and on, the urge to reopen 
– that is, to resume the familiar rhythms of school, work, worship, and 
play – has been so acute that, sometimes, it led to a premature lifting of 
public health controls over the virus (“See reopening plans and mask 
mandates,” 2021). As a result, some communities, states, and regions 

rebounded not to a comfortable normal, but instead, to resurgent 
infection and the need to reapply interventions like “lockdowns” once 
again. 

Exhausted by COVID-19, people struggle now to imagine the way 
beyond the infectious disease emergency and its totalizing effects. There 
is, however, no detailed pandemic recovery roadmap. While public 
health emergency management (more commonly, public health emer-
gency preparedness or PHEP) has expertly problematized readiness for, 
and response to major outbreaks, recovery after the acute crisis period 
lacks a comparable level of analysis and set of policy guidance, planning 
templates, and/or field best practices (Schoch-Spana, 2020). By 
contrast, in the life cycle of a natural disaster (where the hazard is 
meteorological or geological, not biological), recovery is the subject of a 
maturing body of research and conceptual models (Smith et al., 2018; 
Lindell, 2013), nationally recognized emergency management strategies 
(U.S. Department of Homeland Security [DHS], 2016; Public Safety 
Canada, 2019), and international doctrine on disaster risk reduction 
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(United Nations [UN], 2015). This study is meant to help address this 
imbalance in PHEP. 

PHEP initially coalesced in the U.S. around atypical threats such as 
bioterrorism, chemical terrorism, and pandemic influenza before 
broadening out to “all hazards” model and gaining more adherents 
globally (Erwin and Brownson, 2017; Rose et al., 2017). At the outset, 
the discipline conceived society’s confrontation with health emergen-
cies as a multiphase process including recovery: “the capability of the 
public health and health care systems, communities, and individuals, to 
prevent, protect against, quickly respond to, and recover from health 
emergencies, particularly those whose scale, timing, or unpredictability 
threatens to overwhelm routine capabilities” (Nelson et al., 2008). 
Though underdeveloped, recovery is a recurrent theme in frameworks 
developed to standardize the work of public health agencies for extreme 
events in the U.S., Europe, and beyond (Gibson et al., 2012; Stoto et al., 
2017; World Health Organization [WHO], 2017). In some frameworks, 
recovery manifests as long-term response activities such as demobilizing 
operations. 

Since 2011, “community recovery” has been one of 15 PHEP capa-
bilities informing local and state strategic planning in the U.S., with a 
focus on reconstituting public health, medical, and behavioral health 
infrastructure (Martinez et al., 2019). In practice, however, recovery is 
not among the capabilities shaping the PHEP training, exercises, and 
evaluation activities in which most local and state health agencies 
engage (Horney et al., 2021). Recovery, too, represents a negligible 
portion of PHEP primary and analytical research; most studies from 
1998 to 2013 relate to response (42%), preparedness (34%), and pre-
vention/mitigation (21%), and only modestly to recovery (3%) (Khan 
et al., 2015). Recently, however, a rethinking of recovery in PHEP is 
underway, due to growing interest in fostering resilience to extreme 
events and in using recovery as the strategic moment for enhancing 
protective conditions rather than recreating the status quo (Institute of 
Medicine [IOM], 2015; Wulff et al., 2015). 

The US government has developed documents that, together, are 
meant to address recovery from an epidemic (whether natural, inten-
tional, or accidental), yet gaps remain. The National Disaster Recovery 
Framework (NDRF) defines disaster recovery as restoration and revi-
talization of a community’s health, social, economic, natural, and 
environmental fabric (DHS, 2016). While holistic, the NDRF’s framing 
of recovery is still written from the vantage of events that compromise 
physical structures, rather than epidemics in which people continue to 
fall ill while buildings stand. The Recovery Federal Interagency Opera-
tions Plan (FIOP) guides the coordination of federal support to response 
and recovery in affected jurisdictions (DHS, 2016), while its Biological 
Incident Annex (BIA) outlines the uniqueness of pathogen-driven events 
(United States Department of Homeland Security). Informing federal 
resource mobilization, the FIOP and BIA do not detail epidemic recovery 
for communities. Other influential DHS documents regarding biological 
incidents conceive recovery narrowly (versus NDRF’s holism), by 
emphasizing the cleanup of contaminated buildings and wide areas 
(DHS, 2012, 2009). 

Outside the US, operational frameworks address recovery consider-
ations associated with natural disasters, environmental crises, and man- 
made catastrophes. The United Nation’s Office for Disaster Risk 
Reduction (2012) has published guidance on pre-disaster recovery 
planning to help government officials improve recovery outcomes, and 
the World Bank’s Global Facility for Disaster Reduction and Recovery 
(2020) has helped develop a disaster recovery framework with partners 
in the European Union, Africa, the Caribbean, and Pacific. Other guid-
ance and frameworks also consider gender-specific and health 
sector-specific aspects of disaster recovery (World Bank Group, 2020; 
Pan American Health Organization et al., 2017). There exists a large, 
multi-disciplinary body of literature examining the ontology of disaster 
recovery and promoting sustainability in disaster recovery (Herring, 
2016; Rao et al., 2009; Smith and Wenger, 2007). Yet, to our knowledge, 
comprehensive recovery from acute infectious disease outbreaks at the 

community level has yet to be explicated systematically. 
Recent crises involving communicable disease (e.g., severe acute 

respiratory syndrome, H1N1 pandemic influenza, Ebola virus disease) 
have prompted the global public health community and national gov-
ernments to enhance their ability to contain outbreaks before they 
escalate into international emergencies. Largely informing these de-
velopments are the 2005 International Health Regulations (IHR) – the 
governing framework for global health security – and the Joint External 
Evaluation Tool (JEE) that countries can use to assess their abilities to 
prevent, detect, and rapidly respond to public health threats (WHO, 
2016a; 2016b). However, the IHR and JEE scarcely mention recovery. 
Recent reviews of major global health security initiatives (Carlin et al., 
2019), high-level recommendations on national preparedness for public 
health emergencies (WHO, 2019), and tools for countries to monitor 
PHEP capabilities (Haeberer et al., 2020) all identify epidemic recovery 
as a persistent gap. 

Against this background, this study’s goal is to lay a foundation for 
more comprehensive treatment of epidemic recovery – a now ambiguous 
state-of-being manifesting as the acute health crisis, associated with a 
pathogen, resolves. The process by which communities recuperate from 
an epidemic’s extreme public health conditions as well as attendant 
social, political, economic, and psychological effects requires improved 
framing, more systematic study, and translation into guidance and 
practical tools. For study purposes, the words “epidemic” (that is, an 
increase, often sudden, in the amount of disease above that normally 
expected in a geographic area [U.S. Department of Health and Human 
Services, Centers for Disease Control and Prevention, 2012]) and “major 
outbreak” are used interchangeably to refer to incidents where an in-
fectious agent spreads readily in a population, over a wide geography. 
The study’s focus is a large-scale infectious disease incident that emerges 
abruptly, significantly disrupts everyday happenings, and/or calls for 
exceptional control measures (Nelson et al., 2007). 

This study comprises an expert elicitation about design principles, 
priority issues, and field observations that can inform the development 
of a conceptual framework for epidemic recovery. The study commences 
a longer-term effort to generate indicators that would help operation-
alize community recovery post-epidemic. Swifter, greater healing from a 
major outbreak, and enhanced resilience to future ones, may be more 
likely if planners and practitioners have empirically informed metrics to 
guide pre- and post-incident epidemic recovery planning and to track 
real-time progress made by public health and its interagency and non- 
governmental partners (Horney et al., 2017, 2018). 

2. Methods and materials 

Focused on the understudied topic of epidemic recovery, this study 
drew principles from expert elicitation wherein a panel of experts with 
diverse knowledge, background, and opinion together provide insights 
to manage uncertainty around an issue or problem (Butler et al., 2015; 
Colson and Cooke, 2018). We conducted semi-structured interviews 
with a range of subject matter experts to ascertain prevalent themes that 
could inform the follow-on generation of an epidemic recovery model. 
The findings constitute an early input among others into a much larger 
process of indicator development. The framework underpinning the 
study is constructivist grounded theory, which seeks to understand how 
participants construct meaning in connection with an area of inquiry, 
recognizing the researcher as a collaborator in the process (Charmax and 
Bryant, 2011). 

Comprising the research team were a senior social scientist with 
expertise in disasters, epidemics, and community resilience and two 
junior public health researchers with expertise in infectious disease 
management, health-systems strengthening, and global health security. 
To recruit the expert panel, the team employed relevance screening, 
selecting participants based on a priori judgment of the individuals’ 
expertise. Participant selections reflected a range of academic disci-
plines, scholarly and operational careers, as well as specializations in 
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infectious diseases, disaster recovery, community resilience, and public 
health emergency management—points of vantage the team considered 
essential to framing the complex problem of epidemic recovery 
(Table 1). Following initial outreach to known experts, the study team 
used snowball recruitment wherein experts nominated peers as potential 
interviewees. 

Between November 2019 and February 2020, fourteen participants 
were interviewed – the majority by phone for 45-min, and in a single 
instance, via email at the participant’s request, with responses submitted 
electronically. Based on professional experience and expertise, including 
a prior review of disaster recovery frameworks, the team developed a set 
of semi-structured interview questions for all participants and adapted 
the conversation around interviewees’ respective expertise. During the 
interviews, key informants were asked to present their definitions of 
epidemic recovery; consider recovery across infectious disease incidents 
of varying scale, scope, and origin; address similarities and differences 
with natural disaster recovery; review recovery challenges faced by 
differently resourced countries; and outline important considerations for 
the development of an epidemic recovery model. 

During each interview, the social scientist led the questioning with at 
least 1 other researcher present to take notes and prepare a detailed 
report. Conducted on a not-for-attribution basis to allow for frank dis-
cussion, the interviews were recorded with participant permission to 
ensure the capture of all relevant points. Throughout the period of data 
collection, the team met periodically to discuss interviewee responses, 
trends, and implications; the entire team completed an analytic review 
of the aggregate of interview reports. Categories, themes, and subthemes 
were produced iteratively, with a priori themes embedded in the inter-
view guide and others induced from individual reports and comparison 
across them (Ryan and Bernard, 2003). Participants were recruited until 
no new relevant knowledge was elicited during the interviews (i.e., 
thematic saturation). 

The Institutional Review Board of the Johns Hopkins Bloomberg 
School of Public Health determined that this study did not constitute 
human subjects research. 

3. Results 

Bolstered by a review of published literature, we analyzed key 
informant comments to identify and synthesize themes that could 
inform a future epidemic recovery model. We categorized findings into 
five broad thematic categories, detailed below and distilled into Table 2, 
with illustrative quotes. 

3.1. Operating definitions 

When defining epidemic recovery in their own words – what is it 
exactly and how does it come to be – interviewees often observed that 
the context matters and that definitions are subject to contestation. 

Definitional tensions exist between recovery as a goal of 
returning to baseline or seizing the opportunity to improve: Some 
interviewees defined recovery as returning to normal, to steady state 
operations, or to an earlier baseline, while others spoke of “adaptation,” 
“building back better,” and preparing for subsequent waves or crises 
through better planning, healthcare, and community education. The 
transformative capacity of epidemics was captured in comments that no 
one should “waste a good crisis” (i.e., learning and improvement should 
follow), epidemics can produce an “entirely new normal,” and an 
epidemic is a transition to a new stage of history, rather than a bounded 
event. Because epidemics and their aftermath are subject to human 
intervention, what constitutes “recovery,” argued an interviewee, is a 
political question: e.g., a government could claim post-epidemic re-
covery has occurred once the immediate crisis resolves, and still not 
address societal dysfunctions amplifying a pathogen’s human effects. 
Trends in human losses often reveal underlying structures in need of 
reform. 

The importance of context to the emergence, spread, and reso-
lution of an epidemic may defy a one-size-fits-all definition for 
recovery: Interviewees were quick to note that an epidemic is a com-
plex, organic, and dynamic event in which politics, social sphere, cul-
ture, health systems, human biology, and pathogen converge. As a 
result, what recovery looks like and feels like may be different from one 
major outbreak to another. A bad influenza outbreak may produce 
mortality at the extremes of life, explained an interviewee, but “when 
it’s over, it’s over.” Such a situation contrasts with the 2014–2016 Zika 
outbreak, in which some women infected during their pregnancies are 
now raising children with neurological deficits; full recovery is not 
possible. Recovery, too, may be something easier to distinguish or call 
out if an epidemic has been expansive and affected a lot of people. When 
nonessential services that were put on hold resume, supply chains 
become predictable again, and healthcare providers turn to more 
routine demands, then recovery may seem more remarkable than in less 
disruptive epidemics. 

Epidemic experiences in high-income countries differ signifi-
cantly from those in low- and moderate-income countries, pro-
ducing divergent recovery "ideals": Multiple informants observed that 
pre-epidemic social, political, and economic conditions calibrate com-
munity expectations around post-epidemic recovery. Per one inter-
viewee, higher-income countries “have zero tolerance for risk” 
compared to lower-income counterparts; as a result, the presence of a 

Table 1 
Characteristics of subject matter experts interviewed on the topic of post-epidemic recovery (Nov 2019 to Feb 2020).  

# Discipline/Issue Expertise Professional Arena(s) Geographic Scope Operational Epidemic 
Experience 

Research Practice Policy US Global Yes No 

1 Public Health – community resilience, national security X   X X  X 
2 Public Health – emergency management, infectious diseases, ethics  X   X X  
3 Public Health – risk management, measurement/modeling, community resilience X   X  X  
4 Public Health – emergency management, infectious diseases X X  X X X  
5 Public Health – emergency management, disaster recovery  X  X  X  
6 Medicine – microbiology, infectious diseases  X   X X  
7 Medicine – infectious diseases X X  X  X  
8 Medicine – infectious diseases, tropical diseases X  X X X X  
9 Veterinary Medicine – one health X    X  X 
10 Nursing – public health, emergency management  X   X X  
11 Geography – disaster recovery, measurement/modeling X   X   X 
12 Sociology – infectious diseases, one health, economics X    X  X 
13 Psychology – disaster recovery, community resilience X   X   X 
14 Economics – disaster recovery, public health emergency management   X X  X  
Portion of Interviewees Demonstrating Characteristic 9 (.64) 6 (.43) 2 (.14) 9 (.64) 8 (.57) 9 (.64) 5 (.38)  
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vaccine-preventable infection like polio would be unacceptable in most 
industrialized countries, while such diseases may be viewed as unre-
markable in endemic countries. Additionally, in resource-poor countries 
experiencing protracted periods of crisis, low confidence in public in-
stitutions, and limited capacities for social service provision, community 
members might simply resign themselves to coping without government 
aid. In this vein, competing threats to public health – particularly in 
fragile states or those with significant burdens of endemic and epidemic 
disease – could complicate efforts to prioritize recovery activities 
following a major outbreak. 

3.2. Response prioritized 

Interviewees explained that, in contrast to the acute response phase, 
the post-epidemic period is vastly under-rated and under-resourced. 

Urgent “life and limb” matters take precedence and evoke 
empathy, while recovery issues trail off into obscurity: To explain 
why epidemic response and recovery receive uneven attention, in-
terviewees noted the high stakes of the crisis period: an insufficient 
epidemic response can result in more sickness, death, and disruption – 
highly visible, readily communicated impacts. Recovery is under- 
addressed, because funds are applied to an acute, emergent problem 
when life itself is threatened. Informants described that the constant 
enumeration of cases and death elevate the problem of epidemic 

Table 2 
Illustrative quotes for major themes and sub-themes emerging in key informant 
comments on modeling post-epidemic recovery.  

Operating Definitions 

Definitional poles for epidemic recovery 
are “return to baseline” and “seize 
moment to improve.” 

“There’s a real tension between the 
needs of public policy, which is always 
partial – having a partial view and being 
partial to particular interests – and the 
needs of social welfare, which might 
make things better.” – Key Informant 12 

Diverse contexts for an epidemic’s 
emergence and resolution defy a one- 
size-fits-all recovery definition. 

“Some epidemics could be severe enough 
to reshape history; recovery would thus 
entail building a community or society 
anew.” – Key Informant 9 

Epidemic recovery “ideals” differ across 
low-, moderate-and high-income 
countries. 

“In Liberia, a quarter of the healthcare 
workforce was lost [during the Ebola 
outbreak], but people just keep going – 
that says something about people’s 
expectations about what happens in their 
lives … In North America and Europe, 
we tend to have an easier time 
recovering from most things … But in 
LMICs, returning to a level where routine 
services can be provided is infinitely 
more difficult and takes much longer.” – 
Key Informant 6 

Response Prioritized 

Urgent “life and limb” matters take 
precedence, casting a shadow over 
recovery. 

“If there is a large-scale event where 
there are limited resources, how could 
someone not respond and just wait for 
recovery?” – Key Informant 1 

Marginalized people’s prolonged 
recoveries generate less social 
attention than the acute response. 

“It’s fickle and people give money to 
what’s visible and painful and where 
they think they can have an impact. 
Unless you have an outbreak that 
generates empathy, there isn’t much you 
can do.” – Key Informant 2 

Though overlapping, epidemic response 
and recovery both need resources, 
plans, and workforces. 

“To be fair, we have a lot more data on 
what resources are needed for an acute 
event. Every recovery is different, and so 
it’s difficult to project what will be 
needed. Plus, in the midst of the acute 
event, the population will not tolerate 
you saying that you are limiting 
resources for the after event.” – Key 
Informant 8 

Politics/Economics 

Competing policy aims may emerge with 
an epidemic’s resolution: e.g., 
stopping spread, growing economy. 

“When I’ve worked with people from 
governors’ offices to secretary of public 
health, to a county school 
superintendent – they all have the 
challenges of reaching an inflection 
point of doing the job they were hired for 
that hasn’t gone away and doing the job 
that has emerged because of an 
incident.” – Key Informant 14 

Response, recovery, and steady state 
work compete for scarce resources, 
leading to trade-offs. 

“When there is an outbreak or an 
epidemic, it can be new and 
overwhelming, so resources are 
rechanneled to deal with it from public 
health departments. And if they involve 
a lot of ill persons, then healthcare 
systems are often short of funds, so they 
reprogram money to be able to deal with 
it. But when the acuteness is over … 
there aren’t any recovery funds, even 
when recovery can go on for two, three, 
ten times longer.” – Key Informant 8 

Leadership in epidemic recovery 
includes intangibles like making sense 
of trauma and fostering hope. 

“There is a much longer secondary 
recovery period that is about people fully 
adapting to what the outbreak has meant 
and what has changed.” – Key Informant 
6 

Epidemic recovery involves social 
learning: e.g., conducting after action 
analysis, evolving systems. 

“A not-so-great thing that happens after 
an outbreak is people critique the 
institutions that responded, but no one  

Table 2 (continued ) 

talks about what regular people did, and 
reinforcing what communities and 
people did is great.” – Key Informant 2 

Distinctive Features 

Able to spread far and last long, 
epidemics differ from natural disasters 
in recovery challenges. 

“When that wind whips up in a wildfire, 
and it moves the embers, then you get a 
much larger area, and it exponentially 
grows but eventually it will burn itself 
out. That’s not the case with a virus, 
because it can go worldwide, and it only 
takes one person getting on a plane and 
the exponential impact is enormous.” – 
Key Informant 11 

Invisible and lingering biothreats can 
generate much fear, anticipatory 
anxiety, and antisocial behavior. 

“In a natural disaster your worst day was 
yesterday versus in an epidemic it might 
be two months from now – It’s 
impossible to predict.” – Key Informant 
10 

Given its unique vulnerability in large 
outbreaks, the health sector is a 
priority infrastructure for renewal. 

“There is a sense of exhaustion once the 
emergency starts to scale back. So if you 
are going to use the same people to deal 
with the acute and also deal with the 
somewhat more chronic that trails on, 
[then] you are going to have responder 
fatigue.” – Key Informant 8 

Model Considerations 

A non-medicalized view of epidemic 
recovery sees a complex, nonlinear 
process involving many domains. 

“We tend to medicalize the response, 
push for better vaccines, better PPE, 
focusing on reducing cases and severity, 
and improving health system responses. I 
hear senior leadership talk about fear, 
etc., but every call I’m on is still about 
how long it will take to deliver a 
countermeasure – not family separation, 
food shortages, etc.” – Key Informant 10 

Determinants and outcomes for 
epidemic recovery depend upon extant 
inequities and social unit examined. 

“So, if you start to look at the cascading 
impacts of it all – on low-income 
communities of color – you are going to 
have quite a differential recovery in 
different places. And the wealthy are 
going to be fine, and anyone who isn’t of 
an elite class is going to suffer.” – Key 
Informant 11 

Utility derives from answers that the 
model provides certain end users: e.g., 
policy, operations, research. 

“What are the long-term implications of 
short-term decision making?” – Key 
Informant 13  
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response, commanding the focus of energy and eliciting an emotional 
response. By comparison, the post-crisis period is largely invisible, and 
people readily forget that survivors may have lingering needs. Recovery 
has no “spokesperson” comparable to a leader who inspires communities 
and mobilizes a response in a crisis. Often, a dearth of political will to 
direct funds and other material resources proactively further impedes 
long-term, holistic recovery. Too, by the time the crisis phase is ending, 
the individuals who served in response capacities are often exhausted 
and grappling with burnout making it especially difficult to conceive of 
continuing the level of work needed for a robust post-epidemic recovery. 

Recovery is not problematized the same as response because the 
prolonged recoveries of marginalized people generate less social 
attention: How society assigns value to people on a differential basis, 
some interviewees noted, explains the lack of available energy for re-
covery. The people mostly heavily affected by epidemics, whose impacts 
are likely to be protracted, are those to whom society routinely turns a 
blind eye. Marginalized individuals and underserved communities are 
often without voice or political influence, and as a result, their struggles 
are not addressed to the extent genuinely needed. Further, an inter-
viewee explained, there exists a disconnect between the focus of elites 
upon high-profile outbreaks and the “everyday public health emergen-
cies” such as moldy housing, unclean water, and food deserts that people 
with limited means often face. 

Overlapping realities, response and recovery both need re-
sources, planning and workforces; yet, only response capabilities 
are developed: Principally a medicalized process, epidemic response 
rests on the shoulders of skilled public health and healthcare workforces 
who strive to interrupt disease transmission and treat infected in-
dividuals. Stretching beyond urgent lifesaving, the post-epidemic re-
covery phase – many interviewees noted – does not have a comparably 
coordinated, well-resourced, and skilled workforce, that can deal with 
the protracted and diverse needs of affected communities (e.g., eco-
nomic restart of businesses, social service provision to afflicted in-
dividuals and families). Moreover, as one informant noted, affected 
communities may expect responders to help them become whole again, 
but responders do not have the requisite skills and they eventually leave. 
Interviewees argued for a post-epidemic recovery “system” with a 
dedicated workforce, including social and behavioral experts, that could 
operate in tandem with the response, while thinking ahead and on a 
longer time-horizon. 

3.3. Politics/economics 

According to research subjects, recovery post-epidemic involves 
questions of effective governance – how are collective tradeoffs 
weighed, scarce resources applied, traumatized communities soothed, 
and institutional missteps remedied? 

Public health measures to control epidemics often carry 
concomitant trade-offs: Several interviewees acknowledged the chal-
lenges associated with implementing certain public health interventions 
without disrupting livelihoods. One informant observed that the eco-
nomic consequences of major epidemics could persist long after inci-
dence and mortality subside, citing losses of income and benefits due to 
unemployment and business closures, erosion of supply chains for high- 
demand commodities, and lost revenue for key industries such as 
tourism and hospitality. On the other hand, long-term sequelae associ-
ated with infection could impede worker productivity or result in higher 
lifetime healthcare costs even after individuals recover, suggesting the 
primacy of public health interventions at the outset. The inherent ten-
sion between disease mitigation and economic well-being thus demands 
that post-epidemic recovery strategies include deliberative efforts to 
ensure that allocations of funds, resources, and investments align closely 
with community needs and priorities. 

The process of allocating scarce public resources requires 
communities to consider complex trade-offs between response, 
recovery, and steady state activities: One informant remarked, 

“Often, in the planning cycle for an unknown occurrence, the issue of 
what to do in the recovery phase gets much less focus because … you 
want first and foremost to protect life and limb.” Dedicated pools of 
money such as the United States’ BioShield Special Reserve Fund or the 
World Bank’s Pandemic Emergency Financing Facility, for example, are 
primarily intended to support outbreak response activities. However, 
comparable funding mechanisms simply do not exist for post-epidemic 
recovery, despite considerable social, economic, and political costs. As 
a result, communities must make hard choices around how best to 
support long-term recovery while mitigating crises at hand with limited 
available resources. Noting that “it’s easy to fall down the hole of 
spending money fixing things that are broken,” an informant pointed out 
that during the 2015–2015 Zika epidemic, increased public spending on 
mosquito remediation diverted funds from critical programs for routine 
immunization in some places. 

From a humanistic standpoint, post-epidemic recovery entails 
making sense of mass trauma, fostering hope, and advancing 
community resilience: Effective crisis leadership is instrumental in 
restoring the social fabric of communities following an epidemic. Given 
that timelines for full recovery likely exceed the length of most elected 
officials’ terms in office, adopting measures for long-term community 
revitalization could prove politically unpalatable. Nevertheless, one 
informant recommended that leaders of affected communities adhere to 
three principles: directly and visibly communicating with the public 
while also acknowledging unknowns; collaboratively developing stra-
tegies to sustain essential day-to-day operations; and coordinating re-
covery efforts across a broad array of stakeholders and sectors. Several 
informants further noted the importance of sustaining public trust in 
institutions, beginning with leaders’ efforts to elicit cooperation with 
prescribed mitigation measures. From a psychosocial perspective, 
effective leadership and empathetic crisis communication are essential 
to facilitating recovery from mass trauma and to advancing community 
resilience. 

Taking both a moral and a managerial vantage point, post- 
epidemic recovery is a process of social learning: i.e., conducting 
after action analysis, improving operations, and evolving systems: 
Finally, systems for accountability dovetail with effective crisis leader-
ship as catalysts of post-epidemic recovery. Efforts to institutionalize 
best practices and lessons learned during an epidemic – for example, 
through after-action analysis – not only enhance readiness for future 
crises but may also provide opportunities for affected communities to 
name harms experienced during the outbreak and assign responsibility 
for missteps in response. 

3.4. Distinctive features 

Disaster recovery models can inform epidemic recovery study and 
planning; yet, as key informants noted, certain aspects of infectious 
disease threats require greater weighting in frameworks regarding their 
resolution. 

Recovery from epidemics is distinct from natural disasters due 
to an epidemic’s potential to produce effects over wide areas for a 
long time. The scale and scope of epidemics present distinguishing 
features noted by informants. Natural disasters tend to be contained to a 
geographic area and present a more acute threat (e.g., a hurricane makes 
landfall, causes damage for a short time, and then recedes). On the other 
hand, epidemics can span the globe, with illness and death eventually 
occurring far from the place where the pathogen and its effects first 
emerged. Epidemics have fuzzy starts and stops. Depending upon the 
nature of the pathogen and the response, the health effects can linger, 
growing over time before resolving. One informant drew the analogy 
between epidemics and wildfires: both can persist for some time, 
threatening to spark effects in new places; however, unlike wildfires 
which are more contained geographically, epidemics can spread across 
oceans causing international crises. 

Involving an invisible and lingering threat, an epidemic can 
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generate much fear, uncertainty, anticipatory anxiety, and anti-
social behavior. Without predictable cues as to its beginning and end, 
explained interviewees, an epidemic can prompt people to wonder just 
how long disruptions to daily life will last. Epidemics’ protracted nature 
can exacerbate the stress of uncertainty, erode trust in institutions, and 
adversely affect mental health; deliberate epidemics can especially tear 
at a community’s social fabric. Unlike a hurricane, tornado, or other 
natural disaster where communities of individuals come together, an 
epidemic represents a situation in which any individual could become 
infected and threaten others, thus producing fear and weakening social 
cohesion. Individuals may avoid places where contagion has spread 
and/or perceive certain groups of people as risky and to be avoided, 
especially already marginalized groups. Such stigma can create social 
isolation, disrupt treatment seeking, and contribute to unequal experi-
ences of recovery. 

The health sector is a priority infrastructure for renewal, given 
its unique response role and vulnerability. The primary damage in a 
natural disaster is obvious in the form of collapsed buildings or damaged 
roadways. Informants noted that – by contrast – the physical infra-
structure in an epidemic remains intact; damages and adaptations are 
less visible to the naked eye. When HIV/AIDS emerged, it transformed 
the delivery of health services, including blood supply screening and 
isolation units. Now that the disease is manageable, HIV/AIDS health 
units have closed and most care is delivered in the outpatient setting. 
Human impacts of a major outbreak exist below the surface, even while 
hospital and health departments are still standing. Caring for infected 
individuals and working to prevent more infections, practitioners 
remain vulnerable themselves, especially when no effective vaccine 
exists. They also face the prospect of exhaustion and burnout given 
protracted, high-stakes work. Healthcare facilities, too, may experience 
blows to reputation and revenue, if associated with contagion. Preser-
ving workforce wellbeing and bolstering resilience to future outbreaks 
by engaging in an effective course correction process were recovery 
priorities for informants. 

3.5. Model considerations 

An adequate model of post-epidemic recovery, interviewees pro-
posed, would extend beyond strictly medical matters, specify the unit of 
interest, capture differing trajectories, and be fit for purpose. 

In shedding a medicalized view, one sees epidemic recovery as a 
complex, nonlinear process involving many domains – political, 
economic, socio-cultural, infrastructural, and human health. 
Following a major outbreak, many systems must resume a desired level 
of functioning. A recovered health sector can meet demands for routine 
services, provide ongoing care for afflicted persons, and work toward 
resilience. Processes of psychosocial repair after having experienced 
illness, caring for the sick, and/or living in an environment of fear and 
uncertainty, may involve resources beyond those associated with the 
physical rebound from infection. The promptness with which supply 
chains and commerce resume operations matters, so that businesses and 
the livelihoods they support remain vital into the future. Recovery in-
volves a retuning of everyday work, play, and worship rhythms, and a 
restart of interrupted cultural practices such as funerals, or in some 
cases, lasting shifts in social values and habits. Government missteps 
during the response require resolution, and successes, celebration and 
replication. This holistic approach to epidemics would imply, an inter-
viewee argued, that early warning systems should monitor for emergent 
biological threats and the social variables that generate a broader 
vulnerability to an epidemic’s adverse effects. 

Determinants and outcomes for post-epidemic recovery depend 
upon what social unit is being considered - e.g., individual, family, 
institution, sector, community: As interviewees noted, the rate at 
which an individual or neighborhood fully recovers from an epidemic’s 
physical and psychological effects may be out of synch with the larger 
community’s return to pre-epidemic states of functioning or 

advancement to a greater vitality. In the instance of a Hepatitis A 
outbreak, cases of infection can disappear in a city, and homeless per-
sons can still be vilified as disease vectors. Rather than proceed evenly (i. 
e., at the same pace and along similar pathways), epidemic recovery 
may unfold differently for distinct people and communities. Socio- 
demographic factors - e.g., age, sex, race, ethnicity, income, location, 
legal status, education - determine an individual’s or group’s vulnera-
bility to an outbreak’s impacts, as well as access to resources for 
regaining their footing. The endpoints of these trajectories depend on 
broader, macro-level measures taken to revitalize economies, strengthen 
policies and governance systems, and restore social order after an 
epidemic – and vice-versa. As such, a model of community recovery 
should identify potential feedback loops and modes of interaction be-
tween these social units as an epidemic waxes and wanes. 

The utility of an epidemic recovery model will depend upon the 
answers it provides for different end user groups (e.g., policy, op-
erations, research): One interviewee noted that “a model for model’s 
sake” has limited practical utility. To begin, however, an epidemic re-
covery model can ease people out of a response mindset, to consider in 
an orderly way what should follow the crisis state. Clarifying the 
model’s purpose, a key informant noted, is important: is it meant to 
describe an actual recovery process, predict the course of a future re-
covery, or prescribe a course of action for an effective recovery? For 
many subjects, the ultimate value of a post-epidemic recovery model lies 
in its ability to articulate actionable steps toward desired outcomes. 
Ideally, it should enable users to chart pathways toward desired recov-
ery endpoints or correlates; identify both proximal and distal roadblocks 
to full recovery; pinpoint leverage points for enhancing recovery efforts; 
and/or identify emergent properties and behaviors within community 
systems that could accelerate or impede progress. Some informants felt 
that no single model could capture the course of every post-epidemic 
recovery process, given the “it depends” factor: e.g., is the disease’s 
mortality rate high or low, is the spread of contagion narrow or 
expansive, how strong is the health sector’s response, does an effective 
vaccine exist? Others suggested that a model should be flexible: broad 
enough to identify common considerations in high-, middle-, and low- 
income settings alike, yet allowing decision-makers to ensure that re-
covery efforts are culturally appropriate, operationally feasible, and 
context-specific. 

4. Discussion 

Given that post-epidemic recovery represents a research and policy 
issue where systematically gathered data and interpretative framework 
(s) are lacking, expert judgments can serve as a north star to guide efforts 
at closing the gaps (Butler et al., 2015; Colson and Cooke, 2018). Rep-
resenting diverse disciplines and sectors, our key informants (1) shared 
operating assumptions about the meaning of/means for post-epidemic 
recovery; (2) explained why the epidemic recovery period is invisible, 
neglected, and/or lacking a robust workforce; (3) outlined challenges 
within larger governance and economic systems that bear on 
post-epidemic recovery; (4) identified attributes of the post-epidemic 
period that confound disaster recovery models; and, (5) proposed 
what an adequate epidemic recovery model would need to consider. 

4.1. Engagement with research on natural disaster recovery 

Comparing key informant observations with learnings from the 
mature field of disaster recovery research suggests some potential pa-
rameters for epidemic recovery modeling as well as points of conver-
gence. To begin, the study of natural disaster recovery has evolved from 
an initial focus on immediate and apparent damages that equated re-
covery with the rebuilding of physical surroundings, to a much more 
comprehensive treatment of disaster impacts and of integrated efforts to 
make communities whole again – politically (e.g., faith in institutions), 
economically (e.g., competing financial priorities), socially (e.g., social 
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cohesion), environmentally (e.g., natural mitigation), and emotionally 
(e.g., sense of safety) (Arendt and Alesch, 2014; Johnson and Hayashi, 
2012; Lindell, 2013; Monteil et al., 2020; Philips and Neal, 2007; Smith 
et al., 2018; Tierney and Oliver-Smith, 2012). Similarly, our key in-
formants argue for a holistic model of post-epidemic healing, rather than 
a purely biomedical one; they cite, for instance, the greater psycholog-
ical, social, and economic costs and, hence, the complex recovery 
challenges that arise with the fear of contagion. 

Although warning against a medicalized definition of epidemic re-
covery, interviewees still want added scrutiny of the health sector due to 
its heightened vulnerability (especially human resources) in a major 
outbreak. Reflecting this, an epidemic recovery model can benefit from 
the natural disaster literature’s holism and from the health systems- 
strengthening literature’s emphasis on sector resilience in high-, mid-
dle-, and low-income settings. Health systems research suggests that 
success of disaster recovery efforts depends on sector capacities to 
absorb and adapt to the impacts of rapid onset crises, and to evolve to 
meet the demands of post-crisis environments (Blanchet et al., 2017; 
Kruk et al., 2015). Given that epidemic effects are most severe in 
low-income countries – which typically have weak capacity to deliver 
routine health services – the health systems-strengthening scholarship 
can help accommodate epidemic recovery thinking in applying to a 
spectrum of diverse geographies, resource levels, and governance 
structures. 

Interviewee comments resonate with other major findings in the 
study of natural disaster, such as knowing multiple futures are possible 
post-disaster: on one end, transforming society, and the other, repli-
cating the status quo (Fernandex and Ahmed, 2019; Kim and Olshansky, 
2014). Where communities ultimately fall on this continuum depends in 
large part on how competing social aims, economic interests, and/or 
political powers play out: get back to how things were even though 
vulnerability to a future disaster remains (e.g., rebuild in a flood zone) or 
make systemic improvements (e.g., turn formerly occupied floodplains 
into green fields and build affordable housing elsewhere) (Arendt and 
Alesch, 2014; Smith et al., 2018; Tierney and Oliver-Smith, 2012). Key 
informants, too, highlighted that the post-epidemic process entails 
complex trade-offs, as in scarce public resources being carved up among 
response, recovery, and steady state needs, and that people waver in 
defining post-epidemic recovery as a return to baseline or a chance to 
evolve. 

Natural disaster theorists have moved away from early recovery 
models marked by fixed phases, predictable milestones, and uniform 
progression (Rubin, 2009). Instead, they have envisioned post-disaster 
recovery as a non-linear, multi-level process that can unfold unevenly, 
depending on an affected group’s socio-demographics and the unit of 
analysis under study: e.g., household, neighborhood, community, 
sector, region (Arendt and Alesch, 2014; Finucane et al., 2020; Johnson 
and Hayashi, 2012; Monteil et al., 2020; Tierney and Oliver-Smith, 
2012). After a major flood or hurricane, an affected city may seem-
ingly be back to normal. Yet, specific neighborhoods may still be lacking 
critical services and individual families still reeling from financial and 
psychological effects. Disaster researchers note, too, that event severity 
can influence the cadence and quality of recovery (Philips and Neal, 
2007). Similarly, study informants cautioned that a one-size-fits-all 
model for post-epidemic recovery may be impossible because “it de-
pends.” An epidemic is a very organic event in which elements of cul-
ture, the social sphere, politics, health systems, human biology, and 
pathogen are integrally related. 

The study, policy, and practice of natural disaster recovery reinforce 
the need for certain elements in a model of epidemic recovery and 
potentially speed a model’s development. At the same time, the key 
informants called out the need for any epidemic recovery modeling 
exercise to be mindful of the idiosyncrasies and complexities of a bio-
logical incident. 

4.2. Implications for community recovery from COVID-19 

The course of the COVID-19 pandemic is still unfolding. Recovery is 
highly desired, but consensus about what that means and how to get 
there seems lacking. In their commentary on post-epidemic recovery, 
the study informants called out dilemmas and unsettled questions that 
seem prescient, when applied in the current context: Are medical and/or 
economic indicators alone sufficient to gauge if a community has really 
recovered from the pandemic, or should indicators for things like social 
connectedness and solidarity and/or psychological stability and growth 
after trauma also be included (South et al., 2020; Jewett et al., 2021; 
Yong, 2021)? Can a city or country claim that the pandemic is “over” for 
its residents, when specific communities and social groups are still 
struggling (Corbie-Smith et al., 2021; Baral, 2021)? Does or should re-
covery from the pandemic equate with a return to the familiar rhythms 
of life before the SARS-CoV-2 virus emerged or a fundamental reconfi-
guration of society so as not to have the same thing happen again 
(Carlson and Phelan, 2020; Loewenson et al., 2021; UN, 2020)? 

In the U.S., pandemic recovery – judging from news reports and 
official statements – has been to date conceptualized largely in terms of 
falling case numbers, hospitalizations, and deaths; the number of vac-
cinations administered at state and national levels; and the resumption 
of educational, social, and commercial routines (National Governors 
Association & Association of State and Territorial Health Officers, 
2020). Rare is the vision of pandemic recovery in a more holistic and 
transformative sense, as in the case of the Hawaiʻi State Commission on 
the Status of Women (2020). This state body sees the process as a chance 
to advance sustainable livelihoods, strengthen the state’s social infra-
structure (i.e., childcare, education, and health care), protect the state’s 
natural ecology, and repair historical harms and intergenerational 
trauma due to sexism and racism. 

The trajectory of the COVID-19 pandemic in the U.S. illustrates the 
scale at which holistic recovery efforts must proceed, as well as the 
levels of coordination, stakeholder involvement, and investment of 
human, social, and financial capital that this undertaking will un-
doubtedly demand. These efforts must also consider how the health and 
economic burdens of COVID-19 have disproportionately harmed 
marginalized communities, particularly lower-income communities of 
color (Alcendor, 2020; Corbie -Smith et al., 2021). Concomitantly, the 
benefits of vaccination, remote working arrangements, pandemic relief 
loans to businesses, and other measures intended to alleviate these 
burdens have not been equitably distributed among the communities hit 
hardest by the pandemic (Gould and Shierholz, 2020; Hamel et al., 
2021; Heeb, 2021). Thus, recovery plans must necessarily center 
transformation, taking care to ensure that restorative efforts do not 
simply refabricate the starting conditions that gave rise to the inequi-
table impacts of COVID-19 (Schoch-Spana et al., 2021). 

Post-pandemic recovery will likely proceed at varying timelines 
across different settings and communities, depending on the unique 
social and structural factors modulating the trajectories of local COVID- 
19 epidemics. A robust model of epidemic recovery that accounts for 
these factors, articulates the relationships between them, and centers 
input and evidence from the hardest-hit populations, could help 
decision-makers at all levels navigate the process of restoring and 
transforming their communities. 

4.3. Building upon this initial inquiry – first next steps 

Beginning prior to reports of the SARS-CoV-2 virus, overlapping with 
the pandemic’s earliest days, and being read now as people grapple with 
the meaning and means for COVID-19 recovery, this study lays impor-
tant groundwork in the development of an urgently needed recovery 
model. As the key informants have suggested, an adequate model must 
be fit for purpose: Researchers would benefit from a pandemic recovery 
model that guides increasingly sophisticated efforts to explain and 
predict restoration/transformation patterns and help contribute to a 
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much-needed PHEP evidence base (Khan et al., 2015, Savoia et al., 
2009, 2017). Coming with more operational needs, policymakers and 
programmatic heads would benefit from a framework to inform recov-
ery metrics. 

Orchestrating recovery from a catastrophic event like the COVID-19 
pandemic is a core governmental competency. To exercise this capa-
bility, decision makers require useful and validated metrics to measure 
and monitor – and correct course, when needed – the processes by which 
communities become whole again (American Planning Association, 
2014; Schwab, 2014). As of now, no authoritative model and metrics for 
a holistic, transformative recovery from the COVID-19 pandemic exist. 
To fill this major gap in pandemic governance, we plan to develop a set 
of recovery indicators (Pan American Health Organization, 2018). The 
central research question for this follow-on project is: “By what mea-
sures could public sector decision makers, at the local level, know that 
their coordinated efforts to facilitate COVID-19 recovery are working for 
the socially vulnerable individuals and communities who have been hit 
the hardest by the pandemic?” 

To develop a framework for identifying and defining indicators, we 
will use insights from this formative study and an empirical exploration 
of COVID-19 recovery efforts that are underway, in planning, and/or 
hoped for in select U.S. jurisdictions. Given the pandemic’s totalizing 
effects on community life, we will interview key informants using an 
eclectic sampling frame and touching on wide-ranging issues. Antici-
pated interviewees include elected/appointed officials (county/munic-
ipal), sector heads (e.g., mental health, emergency management, social 
services, education), long-range planners (e.g., disaster recovery, eco-
nomic development), business leaders, and heads of community- and 
faith-based organizations with roots in racial/ethnic minority commu-
nities. Topics include wealth (e.g., lost jobs, shuttered businesses), 
human development (e.g., interrupted education), mental health (e.g., 
healthcare worker burn out, complicated grieving), physical health (e. 
g., “long-haul” effects), civic institutions (e.g., safety net demands), so-
cial capital (e.g., isolation, political polarization), spirituality (e.g., 
interrupted in-person worship), and culture (e.g., financially stressed 
museums). 

We will gear the thematic analysis of key informant interview data 
toward identifying candidate indicators and grouping them into do-
mains, and then, use a Delphi method to iterate, integrate, and validate a 
final set of indicators. In this instance, the Delphi approach is appro-
priate given that its key purpose is the aggregation of informed judg-
ment on real-world matters that are largely unexplored, difficult to 
define, and/or future oriented (Hasson et al., 2002; Khan et al., 2019). 
Populated using earlier inclusion criteria, the Delphi panel will evaluate 
indicators according to their importance (i.e., a priority for returning 
to/achieving a holistic state of wellbeing post-pandemic) and action-
ability (i.e., under the control of a public sector leader). 

5. Conclusion 

The ongoing pandemic, recent struggles to contain Ebola in West and 
Central Africa, and annual efforts to combat seasonal influenza 
demonstrate clear alignment between the moral, political, and public 
health imperatives to invest in post-epidemic community recovery. The 
physician Donald Berwick (2020, p. 225) recently wrote that “when the 
fabric of communities upon which health depends is torn, then healers 
are called to mend it. The moral law within insists so. Improving the 
social determinants of health will be brought at last to a boil only by the 
heat of the moral determinants of health.” Dedicated scholarship around 
an epidemic recovery process that is holistic and transformative com-
prises an important first step toward fulfilling these imperatives. At the 
same time, the COVID-19 pandemic has made most urgent the need for a 
practical roadmap for communities to follow in revitalizing themselves 
after immense physical, psychological, and financial suffering and in 
strengthening resilience to future infectious disease emergencies. 
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