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Abstract
Purpose of Review The ability to effectively prepare for and respond to the psychological fallout from large-scale disasters is a
core competency of military mental health providers, as well as civilian emergency response teams. Disaster planning should be
situation specific and data driven; vague, broad-spectrum planning can contribute to unprepared mental health teams and
underserved patient populations. Herein, we review data on mental health sequelae from the twenty-first century pandemics,
including SARS-CoV2 (COVID-19), and offer explanations for observed trends, insights regarding anticipated needs, and
recommendations for preliminary planning on how to best allocate limited mental health resources.
Recent Findings Anxiety and distress, often attributed to isolation, were the most prominent mental health complaints during
previous pandemics and with COVID-19. Additionally, post-traumatic stress was surprisingly common and possibly more
enduring than depression, insomnia, and alcohol misuse. Predictions regarding COVID-19’s economic impact suggest that
depression and suicide rates may increase over time.
Summary Available data suggest that the mental health sequelae of COVID-19 will mirror those of previous pandemics.
Clinicians and mental health leaders should focus planning efforts on the negative effects of isolation, particularly anxiety and
distress, as well as post-traumatic stress symptoms.
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Introduction

Although the coronavirus (COVID-19) pandemic initially re-
sulted in roughly 1000 new COVID-19-related listings each
week on the PubMed.gov website, very few of these
publications addressed the practical matter of how mental
health providers and leaders should specifically plan for the
post-pandemic mental health tsunami that many predict is
inevitable [1]. The purpose of this article, written from the
perspective of military medical planners, is to present avail-
able data on the prevalence of specific mental health concerns

and conditions from previous recent pandemics and COVID-
19, as well as to provide data-informed recommendations for
meeting the psychological needs of affected individuals.

Background

Historically, pandemics have had significant ramifications for
psychological stress and mental health. The global reach and
protracted course are unique to pandemics and other infectious
disease outbreaks compared with other types of disasters.
Prolonged social distancing protocols, increased unemploy-
ment rates, and economic stress have the potential to create
an unprecedented mental health crisis. From prior disasters,
military researchers have learned that affected people tend to
do well over time with minimal psychiatric sequelae [2••].
However, there is still concern for residual psychopathology,
including anxiety, depression, bereavement, and post-
traumatic stress. Among healthcare workers (HCWs) in par-
ticular, decreased social support and isolation may be expect-
ed evenwhile at work due to assignment to unfamiliar hospital
areas, requirement for personal protective equipment (PPE)
that obscures identities, and inability to gather in groups [3••].
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Physical distancing, while important to protect against
physical illness, often results in social isolation and loneliness,
especially for vulnerable groups. It is well known that social
isolation has a detrimental effect on mental health outcomes.
Both living alone and feelings of loneliness have been associ-
ated with increased suicidal ideation and suicide attempt [4].
Further, since COVID-19 was declared a public health emer-
gency, many employees have been either laid off or
furloughed, causing economic anxiety and distress. Many
schools and daycares have also physically closed indefinitely,
forcing families with children to take time off from work to
provide childcare and take on the additional burden of
assisting with virtual learning. In the past, times of economic
downturn have been associated with increased rates of com-
pleted suicide in high-income countries [5]. Accordingly, we
anticipate a rise in mental healthcare usage and increased sus-
ceptibility of certain groups to mental illness and its conse-
quences as the pandemic continues.

Methods

Study Design

We conducted a rapid review of the twenty-first-century pan-
demics with the goal of establishing a preliminary projection
of mental health needs related to COVID-19. Since formal
Preferred Reporting Items for Systematic Reviews and
Meta-Analyses (PRISMA) guidance for rapid reviews is cur-
rently pending, we referred to a published analysis of the most
common rapid review elements while conducting our review
[6–8]. Questions we hoped to answer included the following:
What mental health sequelae emerged following pre-COVID-
19 twenty-first-century pandemics? and What does prelimi-
nary data on the psychological effects of COVID-19 reveal?
Our rapid review included papers published from January
2002 to July 2020 on PubMed, as well as searches of various
gray literature sources for guidelines, position papers, and
journalistic reports. Search strategies were structured around
three major concepts: pandemics, mental health, and data
analysis.

Data Collection

A combination of the following keywords in the title and/or
abstract was used in searches of literature on the Southeast
Asian Respiratory Syndrome (SARS), H1N1 influenza
(H1N1), Middle Eastern Respiratory Syndrome (MERS),
Ebola, and COVID-19 pandemics: mental health OR mental
illness OR psychiatryOR psychologyOR therapistOR PTSD
OR posttraumatic OR post-traumatic stress disorder OR be-
havioral health OR anxiety [disorder] OR GAD OR depres-
sion/depressed OR complex grief AND data analysis OR

statistic* OR prevalence OR percentage OR increase OR
decrease.

Inclusion and Exclusion Criteria

Peer-reviewed articles addressing the mental health sequelae
during or following the listed pandemics were included. Other
inclusion criteria were populations of all age groups, from any
location, and published in English. Articles that reported phys-
ical health rather than mental health were excluded. Articles
that reported on preventative behaviors were also excluded.
Additional exclusion criteria included case studies, abstracts,
commentaries, and opinion pieces. Titles and abstracts of the
identified literature were first reviewed. Literature not com-
plying with the search criteria was excluded. The full text was
obtained for articles in which inclusion/exclusion criteria were
not clear, and references were independently screened.

Results

The findings presented chronologically below are based on
information pertaining to recent pandemics, including
Severe Acute Respiratory Syndrome (SARS), 2009 H1N1
influenza virus (H1N1), Middle Eastern Respiratory
Syndrome (MERS), Ebola, as well as the current COVID-19
pandemic (see Fig. 1). Findings for children pertaining to
COVID-19 are discussed separately given the unique psycho-
logical conditions considered for this population.

SARS

The SARS coronavirus epidemic spread through 26 countries
in 2003, resulting in over 8000 cases, largely affecting Asian
countries. Community-based surveys revealed that during the
outbreak, almost 40% of community populations experienced
increased stress, with 17% experiencing post-traumatic stress
symptoms [9]. A Taiwan-based study showed 11.7% of a
nationwide sample had a psychiatric morbidity measured by
the Brief Symptoms Rating Scale [10]. HCWs were also sig-
nificantly affected due to risk of exposure, with higher ratings
of stress and depressive and anxious symptoms persisting a
year post-outbreak [9]. Six percent self-medicated with alco-
hol to cope with these feelings [11]. Having to quarantine also
caused a significant increase in depressive symptoms [12].
Nonetheless, no rise in DSM-IV psychiatric diagnosis was
found 2 years later [13].

Elderly populations appeared to be at greater risk of sui-
cide, with a 31% increase in completed suicides among adults
aged 65 and older in Hong Kong in 2003 at the peak of SARS
cases. Further analysis led to identification of certain factors,
including fear of contracting SARS, increased isolation, dis-
ruption of social life, and increased chronic disease burden
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[14]. Finally, survivors had significant levels of psychiatric
morbidity after the epidemic. Prevalence of any psychiatric
disorder at long-term follow-up was 33–42.5%, with 25% of
survivors carrying a diagnosis of post-traumatic stress disor-
der (PTSD) and 15% having a depressive disorder [15, 16].

H1N1

In the USA, the H1N1 influenza virus was first detected in
April 2009. By April 2010, the Centers for Disease Control
and Prevention (CDC) estimated about 60.8 million cases,
274,304 hospitalizations, and 12,469 deaths due to the virus
in the USA alone. The published data on behavioral/

psychological responses focuses mostly on the anxiety prev-
alent due to uncertain conditions among HCWs [17].

In Guangzhou, China, 10.7% of university students report-
ed feeling panicked, depressed, or emotionally disturbed as a
result of H1N1, and 45% worried about them or their family
catching the virus [18]. HCWs in Greece experienced moder-
ately high anxiety about the pandemic, with their predominate
concern being infection of family and friends and subsequent
health consequences. Interestingly, perceived sufficiency of
public information about H1N1 was associated with reduced
degree of worry [19]. This finding was consistent with find-
ings among HCWs in Japan, where workers who were less
frequently provided information about the pandemic felt less
protected than their more informed colleagues. In addition,

Fig. 1 Flow diagram for review
of pandemic mental health
outcomes
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Japanese hospital workers in higher risk environments felt
more anxious and exhausted [20].

MERS

The Middle East Respiratory Syndrome (MERS) first
emerged in Saudi Arabia in 2012 and spread throughout the
Arabian Peninsula, affecting over 2000 individuals. While
person-to-person transmission was limited, HCWs were
deemed to be at higher risk for contracting MERS, with a case
fatality rate of around 30–40%. A South Korean study of 1656
quarantined individuals showed 7.6% had feelings of anxiety
during quarantine, but only 3% had persistent anxiety at 4–
6 months after release. Risk factors for anxiety included inad-
equate supplies, somatic symptoms related to MERS, finan-
cial loss, social media use, and a history of psychiatric illness
[21].

Ebola

The 2014–2016 Ebola outbreak in West Africa spread rapidly
due to inadequate healthcare facilities, lack of trained staff,
and poor health literacy, leading to inability to receive care
from HCWs who were often exposed to and contracted the
disease. One year after onset in Sierra Leone, a study on the
mental health impact on the general population revealed a
prevalence of almost 50% of any anxiety or depression symp-
toms via Patient Health Questionnaire-4 (PHQ-4). Prevalence
of any PTSD symptom was 76%, as measured by six items
from the Impact of Events Scale revised. Of note, only 6%met
the clinical cut-off for anxiety and depression. For PTSD, 27%
met levels of clinical concern, and 16% met probable diagno-
sis. Factors associated with higher reporting of symptoms in-
cluded region of residence, experiences with Ebola such as
knowing someone quarantined, and perceived threat [22].

The outbreak reached Spain, the UK, and the USA as a
result of globalization and international travel, threatening
global security and the world economy. In late 2014, the US
military sent 3000 troops to West Africa to help curb this
epidemic. A review examining the potential psychological
impact of this deployment qualitatively predicted that de-
ployed service members would return with clinically signifi-
cant problems, including psychological distress, alcohol/drug
use, post-traumatic stress disorder, anxiety, and most signifi-
cantly depression. They also suggested that among military-
specific sociodemographic factors (young, single, no family,
less work experience, lower educational levels and income)
predicted poorer outcomes [23].

The second deadliest Ebola outbreak was in 2018 and is
currently ongoing. As a result, in the Democratic Republic of
the Congo, mental health professionals have joined response
teams to provide psychological treatments to patients dealing
with anxiety and death [24]. A systematic review of the

prevalence of mental health problems in populations affected
by the outbreak revealed that approximately 20% of individ-
uals exposed to the virus (survivors, families, communities,
healthcare workers, safe and dignified burial teams) were di-
agnosed with depression [25].

COVID-19

On May 13, 2020, the United Nations (UN) policy brief on
“COVID-19 and the Need for Action onMental Health” noted
concerns over widespread psychological distress, referencing
three sources [26]. The first was a study in China claiming to
be the first nationwide large-scale survey of psychological
distress in the general population. In total, 52,730 responses
to a self-reported questionnaire sought to identify demograph-
ic characteristics associated with higher distress levels. The
authors suggested that the country’s response to the COVID-
19 pandemic, including implementation of strict quarantine
measures, triggered a wide variety of psychological problems,
such as panic disorder, anxiety, and depression [27•]. The
second was a study in Iran that used the same survey as above.
Based on 1058 responses, the authors concluded that predic-
tors of distress may vary across countries, citing differences in
age and education that predicted distress in China but not in
Iran (younger age and higher education correlated with higher
distress in China) [28•].

The third was a survey from April 2020 by the Kaiser
Family Foundation revealing that 56% of adults in the USA
believed the pandemic had affected their mental health. Of
note, 13% reported increasing alcohol or drug use. Sixty-
four percent of those who reported stress and worry around
COVID-19 come from front-line HCWs and their families and
65% from Americans who experienced an income loss [29].
As recently as late June, 40% of US adults reported struggling
with mental health issues or substance use, with 31% endors-
ing anxiety/depressive symptoms, 26% endorsing trauma-
related symptoms, 13% endorsing starting or increasing sub-
stance use, and 11% seriously considering suicide [30••].

In China, the immediate psychological effects of the
COVID-19 outbreak were more specifically studied in the
general population. Using the Impact of Event Scale-
Revised (IES-R), 53.8% reported moderate or severe psycho-
logical impact. Using the Depression, Anxiety and Stress
Scale (DASS-21), 28.8% had moderate to severe anxiety
symptoms, 16.5% had moderate to severe depressive symp-
toms, and 8.1% had moderate to severe stress levels. Notably,
specific physical symptoms such as myalgia, dizziness, cory-
za, and poor self-rated health status were significantly associ-
ated with a greater psychological impact of the outbreak and
higher levels of stress, anxiety, and depression [31•]. Another
similar study in the general population on generalized anxiety
disorder (GAD) symptoms, depressive symptoms, and sleep
quality revealed similar findings. Results showed that the
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overall prevalence of anxiety symptoms (using Generalized
Anxiety Disorder 7-item score > 9) was 35.1%, depressive
symptoms 20.1%, and poor sleep quality 18.2%. Of note, they
also found that HCWs were more likely to have poor sleep
quality than the general population [32•]. Further, in a study of
1257 HCWs in multiple regions of China, 50% reported
symptoms of depression, 45% anxiety, 34% insomnia, and
72% distress [33•]. Reviews of studies on the psychological
stress experienced by front-line HCWs during recent pan-
demics support current COVID-19 data on distress in HCWs
[34•, 35•].

Children

Results from previous pandemics were limited and did not
explore the effect of quarantine on children and families.
However, initial data from the COVID-19 pandemic has
shown a detrimental effect of quarantine on children. A survey
of 1784 primary school students (grades 2–6) in the Hubei
province of China during lockdown measures found that
22.6% reported depressive symptoms and 18.9% reported
anxiety [36•]. In Shanghai, 241 parents of children with atten-
tion-deficit/hyperactivity disorder (ADHD) aged 6–15 report-
ed that their behaviors were significantly worse during lock-
down [37•]. Among 8079 Chinese students aged 12–18, prev-
alence of depressive and anxiety symptoms were 43.7% and
37.4%, respectively, with risk factors including female gen-
der, higher grade level, and lower self-assessed knowledge of
COVID-19 [38•].

Discussion

Published data regarding mental health sequelae from recent
pre-COVID-19 pandemics is limited. Most studies have used
broad-sweeping inventories of distress and psychological
symptoms instead of specific diagnostic screening instru-
ments. Very few prospective clinical trials appear to have been
published, and the few reasonably well-constructed retrospec-
tive trials had relatively small study populations. Reported
outcomes included vague, qualitative entities such as stress,
anxiety, panic, worry, exhaustion, emotional disturbance,
PTSD symptoms, depressive symptoms, poor sleep quality,
increased alcohol use, and behavior problems. Additionally,
the fast-moving nature of the pandemic, combined with the
challenge of getting behavioral health protocols rapidly ap-
proved by institutional review boards, has likely contributed
to the scarcity of COVID-19-related outcome data. Given
these limitations, we found it difficult to predict with certainty
which types ofmental health problems are likely to result from
COVID-19. However, several general trends and observations
are worth noting and may provide some preliminary

assistance to medical planners responsible for anticipating
the psychological sequelae of COVID-19.

How COVID-19 Observations Compare With Data
From Past Pandemics

The data above is consistent with what we already know about
the mental health impacts after a disaster: a significant number
of people will experience increased stress during the incident,
but the majority will not have lasting psychological sequelae.
While this is an important perspective, there are also several
differences between past pandemics and the current situation.
COVID-19 appears to be more similar to influenza outbreaks
than to previous coronavirus infections, with respect to high
infectivity, low fatality rates, and a high percentage of asymp-
tomatic infections [39]. From amental health standpoint, these
conditions have the potential to lead to significant anxiety
over whether one has the virus and could be unknowingly
passing it on to their loved ones.

Compared with other recent pandemics, COVID-19 has
considerably more cases with global spread, causing signifi-
cant impact on daily lives. No other outbreak in recent history
has caused such devastating economic distress or the mass
closure of businesses. Furthermore, the sheer number of pa-
tients infected and HCWs exposed could cause significant
strain on the mental healthcare system, even if the majority
of people affected do well in the long term. With cases con-
tinuing to surface, there is still a great degree of uncertainty
regarding the final impact this pandemic will have, including
when a vaccine will be developed and how long social dis-
tancing precautions will need to continue. These additional
factors may lead to more severe psychosocial distress and
unanticipated psychiatric disease than has been observed in
previous pandemics.

Children

Data on the effects of the COVID-19 pandemic on children
and families are currently limited. However, experts anticipate
that all families, regardless of whether family members in-
clude patients or HCWs, will be affected due to disruption
of the family structure by closures of schools, financial uncer-
tainty, and possible unemployment [40]. While mental health
professionals attempt to forecast and implement effective
treatment for the most vulnerable populations, much is un-
known about the long-term mental health effects of large-
scale disease outbreaks on children, adolescents, and families.
Evolving data suggests that the greatest risks among these
populations will include increased anxiety regarding school
and work closures, decreased social and community networks,
increased pressure on parents to work from home while pro-
viding supervision and distance learning, violence when
locked in with abusive family members, and unemployment
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potentially leading to loss of essentials, starvation, and
homelessness.

Planning Implications

With numerous predictions and peer-reviewed data emerging
about the mental health consequences of COVID-19, one may
conclude that healthcare systems and providers must simply
anticipate increased demand for all types of psychiatric con-
ditions. However, the information presented above does sug-
gest certain trends that may inform planningmore specifically.

First and foremost, several studies noted that individuals’
levels of anxiety were indirectly correlated with the degree of
communication they received about the virus. Mental health
providers, and particularly those trained in the military as
command consultants, are uniquely suited to prepare
evidence-based communication tools for patients and fellow
clinicians, as well as for community leaders hoping to mini-
mize social panic. Such tools should cover what is known
about transmission of the virus, for example, how individuals
are likely to be infected, what mitigation strategies are most
effective, how they should be employed, who is at highest risk
for the worst outcomes, who is at greatest risk for psychiatric
sequelae, and how mental health may be optimized among
affected individuals. Communication also includes providing
subject matter expertise to medical and community leaders.
Mental health providers should not wait to be asked; they
should prepare succinct talking points and intermittently re-
mind public officials and other senior leaders of the most
prominent fears fueling anxiety in the community.
Additionally, it is important to offer practical and viable sug-
gestions or solutions; providers who present leaders with con-
cerns without solutions will rapidly lose favor with the same
individuals they are hoping to influence.

Second, the aforementioned studies found excessive worry
and distress about various COVID-related issues. Although
there are scores of evidence-based interventions likely to be
useful for anxiety and depression, two widely available strat-
egies can address both problems effectively, when used in
those identified to be appropriate for treatment: cognitive be-
havioral therapy (CBT) and antidepressant medications
[41–43].

Third, post-traumatic stress symptoms were surprisingly
prevalent across pandemics and among numerous demo-
graphic groups, suggesting that interventions proven to be
effective for PTSD may be a worthy investment of training
dollars and clinical resources. Traditional, 10–12 session
manualized treatments using prolonged exposure, cognitive
processing therapy, and eye movement desensitization and
reprocessing are likely to be effective [44–46]. However, re-
cent data suggests that interpersonal therapy, written exposure
therapy (WET), strategically dosed propranolol, and mantram
repetition may be equally effective and easier to facilitate via

telehealth [47–50]. Generally, individual psychotherapy has
been shown to be more effective than group-based interven-
tions or medications alone for PTSD [51]. However, in areas
where resources are limited, group-based interventions in
which cohorts with similar backgrounds can process their ex-
periences together (i.e., front-line workers, COVID-19 survi-
vors, unemployed individuals) may be clinically beneficial.
Treating PTSD may also improve insomnia, a symptom of
PTSD, that was noted to be prevalent in several of the
pandemic-related studies cited above.

Fourth, most responses seen in children during COVID-19
and previous pandemics tend to fall into two major
categories—anxiety and restless/disruptive behavior. Since
the latter can be a manifestation of the former, planning ways
to address anxiety in children is likely to be the best invest-
ment of limited clinical resources. Researchers at the Yale
University recently demonstrated that coaching for parents
in how to manage their anxious children can be as effective
as individual CBT conducted with the children themselves
[52]. Children may also benefit from individual- or group-
based therapy, especially if they are focused on practical mat-
ters, such as how to be good siblings, how to prevent the
spread of COVID-19, and ways to burn off energy that accu-
mulates during isolation.

Fifth, although entrepreneurs are rapidly adapting their
business models to accommodate infection control measures,
sustained high unemployment rates and economic depression
appear unavoidable. Historically, financial crises heighten
emotional despair and increase rates of suicide [53, 54]. The
extent to which COVID-19 will be associated with these im-
pacts is unknown, although some models predict that up to
42% of jobs lost during COVID will be permanent [55].
Planning for the psychological needs of individuals facing
economic devastation is challenging. Not only is there stigma
in acknowledging one’s financial situation, but the very nature
of the problem itself creates a barrier to accessing treatment.
The best planning for these outcomes will likely involve non-
traditional approaches, such as partnering with community
leaders to educate them about the psychological impact of
unemployment, getting the word out about available food
and shelter, and creating per diem jobs and apprenticeship
opportunities. Free support groups and training seminars on
topics such as unemployment rights, resume building, and
civil service opportunities are likely to make a greater impact
than psychotherapy in this population.

Finally, COVID-19 has created many additional psycho-
logical problems not widely emphasized among available da-
ta, including domestic violence and child abuse. While phys-
ical distancing at home is necessary to prevent the spread of
disease, social isolation is also a major tactic used by perpe-
trators of domestic abuse. Strict requirements to maintain iso-
lation may allow perpetrators to gain control by generating
guilt in their victims [56]. Isolation from friends, family, and
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employment plays a role as fewer contacts means fewer peo-
ple to recognize abuse and provide assistance. Typically, 20%
of reports to child protective services come from educators
[57]. Because schools and other childcare facilities are closed,
families at risk are not likely getting the resources or referrals
they need. Both substance misuse and domestic abuse are
likely to be underreported, yet they are of critical significance.

Additionally, many minority populations and lower-
income front-line workers are at risk for greater exposure to
COVID-19, greater risk of developing serious medical sequel-
ae, lower likelihood of insurance coverage, and increased in-
stitutional bias that may negatively impact their course of
treatment [58]. Providers and medical staff who regularly care
for these populations should be reminded of the risks incurred
by these vulnerable populations and utilized to train their med-
ical peers on how to screen at-risk patients, as well as how to
optimize patient access to treatment resources and shelters.
There have also been many accounts of discriminatory behav-
iors against Asian Americans and Pacific Islanders (AAPI)
since the COVID-19 outbreak [59, 60]. It is now widely
known that in general, the experience of racial discrimination
is a determinant of poor mental health [61–63]. Thus, it is
important for providers to be aware of these experiences and
anticipate increases in the secondary effects of discrimination,
such as psychological trauma, anxiety, and depression in these
populations. Lastly, bereavement will unquestionably be a
significant consequence of COVID-19, yet available literature
from COVID-19 and past pandemics is remarkably void of
data on grief and bereavement [64].

Conclusion

The COVID-19 pandemic has changed the landscape of be-
havioral health dramatically. Expanded telehealth capabilities
have increased our ability to reach those suffering and provide
better patient-centered care, yet these new care delivery sys-
tems are not ubiquitously available. Furthermore, testing these
capabilities may be a trial by fire if predictions about a
looming mental health crisis prove accurate. It is therefore
important to focus planning efforts on interventions likely to
have the greatest impact. Evidence-based treatments for
PTSD, anxiety, and depression, particularly those more easily
delivered using virtual platforms, should become the standard
post-COVID toolkit for behavioral health clinicians. Group-
based interventions will also be critical, particularly for par-
ents, children, and cohorts of similarly impacted individuals,
to decrease isolation, normalize experiences, and promote
emotional validation. Simply being able to direct suffering
individuals to support groups and self-help/educational re-
sources may be as impactful as traditional behavioral health
interventions. Such community-based support is widely used
in the American military and is consistent with the doctrinal

principles of military disaster response [65]. This analysis was
based on peer-reviewed and non-peer-reviewed scholarly re-
ports, many of which were of limited quality and frequently
retrospective in nature. Additionally, much of the COVID-19
data is still in pre-print form as of this writing. Our rapid
review of the existing literature was intended to provide mil-
itary and civilian mental health planners with timely, action-
able data to help guide their decisions regarding staff training
and resource allocation. However, we acknowledge that our
rapid method of review may have excluded some informative
publications that would have been identified if we had used a
full PRISMA systematic review. Future research on planning
and response to post-pandemic mental health demands should
be based on prospective, randomized, controlled, peer-
reviewed data whenever possible. It is our hope that research
will continue into the ongoing psychological impact of
COVID-19.
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