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ABSTRACT

Introduction: The public health workforce plays
an essential role in the response to disasters and emergencies. Little is known about the prevalence of anxiety
and depression among the public health emergency
preparedness workforce responding to COVID-19 or
the potential for social support to protect public health
workers from adverse outcomes.
Methods: A cross-sectional online survey was conducted among a sample of the public health workforce
participating in the response to COVID-19. Prevalence
ratios (PRs) and 95% confidence intervals (CIs) were
calculated using Poisson regression with robust standard errors.
Results: Overall, 39.6 percent (140 of 345) of
respondents reported anxiety and 29.4 percent (104
of 345) reported depression. The prevalence of anxiety and depression was higher among those who
worked more hours (PR = 1.5; 95% CI: 1.2, 2.0) and
days (PR = 1.3; 95% CI: 0.9, 1.8) per week. Anxiety
was 40 percent more prevalent (PR = 1.4; 95% CI:
0.8, 2.4) among those with between 1 and 4 years
of work experience, while depression was 60 percent
more prevalent (PR = 1.6; 95% CI: 0.8, 3.1) among
those with 5 to 9 years of experience. Compared to
those with a bachelor’s degree, those with a master’s
degree reported 30 percent more anxiety (PR = 1.3;
DOI:10.5055/jem.0606

95% CI: 0.9, 1.9). Having at least three sources of
social support related to comfort and caring reduced
the prevalence of depression among those working
the most hours per week (PR = 1.5; 1.1, 2.3 compared
to PR = 2.0; 95% CI: 0.9, 4.5). Economic and practical support was more consistently protective, with a
reduced prevalence of anxiety and depression among
those working the most hours per week, days per week,
and those with more education when at least three
sources of support were reported.
Discussion: Anxiety and depression symptoms
and diagnoses have been associated with burnout and
suicide among frontline disaster responders. The public health workforce on the frontlines of the COVID-19
emergency response has high rates of depression and
anxiety, which must be addressed through robust individual- and organizational-level supports.
Key words: COVID-19; mental health; anxiety;
depression; emergency response
INTRODUCTION

Public health agencies and their workforces have
long played essential roles in responding to disasters
and emergencies. Public health nurses staff evacuation shelters providing medical treatment and preventing outbreaks of disease.1 Environmental health
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staff monitor the safety of public and private water
systems, inspect facilities like restaurants and hotels
before they reopen, and conduct environmental health
assessments.2 Epidemiologists establish public health
surveillance systems to monitor health, identify outbreaks, and collect and analyze disaster data.3
In the late 1990s, the focus of public health preparedness activities shifted from national security
and biodefense toward the development of a more
robust public health emergency preparedness and
response infrastructure, which included the expansion of the public health preparedness workforce
at the federal, state, and local levels.4-6 The attacks
of September 11, 2001, provided the impetus to
further expand public health emergency preparedness and response systems, with funding increasing
from $99 million authorized by the Public Health
Threats and Emergencies Act of 2000 to more than
$940 million in 2002.7 Even with cuts to funding and
workforce reductions brought about by the 2008 financial crisis,8,9 by 2017, most Public Health Emergency
Preparedness (PHEP)-funded jurisdictions reported
high levels of capability in medical countermeasures
and mitigation, although critical gaps remained in
planning, personnel, and funding.7,10
Although public health plays critical roles in
the response to emergencies, there has been little
research on the impacts of the COVID-19 response on
the mental health of the public health workforce. Most
research has focused on the mental health impacts of
the COVID-19 response among frontline healthcare
workers and medical responders.11-18 However, the
extent and duration of the COVID-19 pandemic, and
the critical role being played by the PHEP workforce
as part of the emergency response, highlights the
potential for increased threats to the mental health
of public health workers.19 Understanding the prevalence of anxiety and depression among public health
workers is particularly important because previous
research has linked both symptoms and diagnoses
of anxiety and depression to burnout and suicidal
behavior among frontline disaster responders.20
One way to mitigate both the prevalence and the
future impacts of mental health conditions associated
with emergency response may be access to higher

levels of social support. Social support is one of the
factors most reliably associated with fewer negative
and more positive psychological outcomes in disasters.21 Social support from various sources, including
family, friends, and place of employment can reduce
psychological risk and increase resilience among
disaster and medical responders.22 However, little
is known about how social support-related circumstances may affect the prevalence of psychological
outcomes like anxiety and depression, specifically
among public health workers.
The goal of this study was to document the prevalence of anxiety and depression among a sample of the
public health workforce responding to the COVID-19
pandemic in the United States and to identify sources
of social support that may potentially be protective for
sequelae such as burnout and suicide as the pandemic
continues.
METHODS

A cross-sectional survey was developed based
on published scales to measure anxiety, depression,
and other impacts of COVID-19 on the public health
workforce using the web-based Qualtrics platform
(Provo, UT). The survey was pilot-tested with public
health staff at a large US city health department and
revised based on feedback. A link to the final survey
was shared with members of professional groups, via
professional networks, and on social media via a vetted group with documented academic training and
work experience in public health.
The survey included 45 questions across three
themes: sociodemographic characteristics, personal
well-being, including physical and mental health
status (generalized anxiety and depression), and
career plans. Generalized anxiety disorder (GAD) was
assessed using a 7-item (GAD-7) scale,23 and depressive disorder using the two-item Patient Health
Questionnaire (PHQ-2) subscale.24 Social support
was assessed with two questions that asked about
available sources for support for comfort and caring
and for economic support and practical problemsolving (none, spouse/partner, other family members,
friends, relatives, colleagues, companies, official or
semi-official organizations such as parties, leagues,
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and unions, unofficial organizations such as religious
organizations or social groups, and other).
Data were downloaded from Qualtrics and analyzed using Stata Version 15 (College Station, TX).
Outcomes of interest, ie, anxiety and depression,
were stratified by gender, age, race/ethnicity, marital
status, household size, work hours, years of experience in public health, public health work sector, and
education level. To avoid the potential of overestimating prevalent outcomes with odds ratios, we reported
prevalence ratios (PRs) and 95% confidence intervals
(CIs) calculated using Poisson regression with robust
standard errors.25 The survey and related materials
were reviewed by an Institutional Review Board and
determined to be exempt.
RESULTS

Between August 23, 2020, and January 6, 2021,
354 respondents from 35 US states and the District
of Columbia completed the survey. Most respondents

were currently working in public health practice
(79.6 percent). The majority were female (83.3 percent), White non-Hispanic (76.2 percent), and under
the age of 40 (57.9 percent). Compared to the US
public health workforce as a whole, the respondents
were more likely to be female (83.3 percent compared
to 77 percent), White (76.2 percent compared to
57.2 percent), and younger (overall workforce mean
age = 47 years).26
Anxiety and depression among public health workers
Overall, 39.6 percent (140 of 345) of respondents reported anxiety and 29.4 percent (104 of 345)
reported depression. Anxiety and depression were
more prevalent among some groups of respondents
(Table 1). Respondents with 1–4 years of work experience were 1.4 times (95% CI: 0.08, 2.4) as likely to
report anxiety than those with <1 year of experience.
Prevalence of anxiety was 30 percent higher (PR = 1.3;
95% CI: .09, 1.9) among those with a master’s degree

Table 1. Risk factors for anxiety and depression related to the COVID-19
pandemic response: United States, August 23–January 6, 2021 (N = 354)
Characteristic/experience

Prevalence ratio (95% CI)
Anxiety

Depression

Gender
Female

Ref

Ref

0.9 (0.7–1.3)

0.8 (0.5–1.2)

18–29

Ref

Ref

30-39

0.9 (0.6–1.2)

0.8 (0.6–1.2)

40-49

0.9 (0.7–1.3)

0.8 (0.5–1.3)

50-64

0.7 (0.4–1.0)

0.7 (0.4–1.2)

65+

0.2 (0.04–1.5)

a

Male
Age (years)

Race/ethnicity
White, non-Hispanic

Ref

Ref

Asian, non-Hispanic

1.0 (0.6–1.6)

0.3 (0.5–1.9)

Black, non-Hispanic

0.2 (0.04–1.5)

0.3 (0.05–2.0)

Hispanic, any race(s)

1.1 (0.8–1.7)

1.2 (0.7–2.0)

Other race or multiple races, non-Hispanic

1.1 (0.5–2.1)

0.6 (0.2–2.0)

Marital status
Now married/in partnership

Ref

Ref

Never married

1.1 (0.8–1.4)

1.0 (0.7–1.5)

Otherb

0.8 (0.5–1.5)

0.9 (0.5–1.7)
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Table 1. Risk factors for anxiety and depression related to the COVID-19 pandemic
response: United States, August 23–January 6, 2021 (N = 354) (continued)
Characteristic/experience

Prevalence ratio (95% CI)
Anxiety

Depression

1

Ref

Ref

2

0.9 (0.7–1.3)

0.9 (0.6–1.3)

3

0.8 (0.5–1.2)

0.7 (0.4–1.2)

4+

0.7 (0.5–1.1)

0.7 (0.4–1.1)

Hours worked/week
≤50 hours per week

Ref

Ref

>50 hours per week

1.5 (1.2–2.0)

1.6 (1.2–2.3)

Days worked/week
≤5 days per week

Ref

Ref

>5 days per week

1.3 (0.9–1.8)

1.2 (0.8–1.8)

<1

Ref

Ref

1–4

1.4 (0.8–2.4)

1.1 (0.5–2.2)

5–9

1.1 (0.7–2.0)

1.6 (0.8–3.1)

10–14

1.0 (0.5–1.8)

1.1 (0.5–2.3)

15+

1.2 (0.7–2.1)

1.2 (0.6–2.4)

Experience (years)

Public health sector
Public health practice

Ref

Ref

Academic

0.8 (0.5–1.3)

0.7 (0.3–1.3)

Otherc

0.6 (0.3–1.1)

0.9 (0.5–1.6)

Education
≤Bachelors

Ref

Ref

Masters

1.3 (0.9–1.9)

0.9 (0.6–1.4)

Doctoral

1.1 (0.7–1.7)

0.6 (0.3–1.0)

Notes: COVID-19 = coronavirus disease 2019; CI = confidence interval; Anxiety = respondents who scored ≥10 on the
generalized anxiety disorder—7 scale; Depression = respondents who scored ≥3 on the patient health questionnaire—2
question subscale for depressive disorder.
Insufficient data for analysis.
Includes widowed, divorced, and separated.
c
Includes clinical setting, nonacademic research, and nonprofit setting.
a

b

compared with those with a bachelor’s degree or
less. The prevalence of depression was 60 percent
higher (PR = 1.6; 95% CI: .08, 3.1) among those with
6–10 years of work experience compared to those with
<1 year of experience. Hours worked per week was
consistently associated with a higher prevalence of
anxiety and depression, with those working >50 hours
per week reporting 1.5 (95% CI: 1.2, 2.0) and 1.6 (95%
CI: 1.2, 2.3) times the anxiety and depression as those
working 50 hours or less per week, respectively. Days

worked per week was similar, with 30 percent more
anxiety (PR = 1.3; 95% CI: .09, 1.8) and 20 percent
more depression (PR = 1.2; 95% CI: .08, 1.8) among
those working more than 5 days per week compared
with those working 5 or fewer days per week.
Social support as a mediator of anxiety and
depression
Among the groups at highest risk for increased
anxiety and depression, we assessed whether having
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a greater overall number of sources of social support was protective. Among those working more than
50 hours per week with three or more sources of
comfort and caring, anxiety (PR = 1.3; 95% CI: 0.9, 1.8
versus PR = 2.0; 1.3, 2.9) and depression (PR = 1.4;
95% CI: 0.9, 2.2 versus PR = 1.9; 1.2, 3.2) were less
prevalent (Table 2). Among those with 5 to 9 years of
work experience, more sources of comfort and caring
reduced the prevalence of anxiety (PR = 1.1; 95% CI:
0.5, 2.6 versus PR = 2.1; 0.8, 5.5).
Economic and practical social support was more
consistently protective against anxiety and depression. Among respondents working the most hours
per week, having three or more sources of economic
or practical support reduced anxiety (PR = 0.7; 95%
CI: 0.4, 1.3 versus PR = 1.9; 1.4, 2.6) and depression
(PR = 0.9; 95% CI: 0.5, 1.8 versus PR = 1.9; 1.3, 2.8)

(Table 3). This protective effect was also seen among
those working the most days per week. Respondents
with graduate-level education and three or more
sources of economic or practical support also reported
reduction in anxiety (PR = 0.7; 95% CI: 0.4, 1.3 versus
PR = 1.6; 1.0, 2.8) and depression (PR = 0.6; 95% CI:
0.5, 1.3 versus PR = 1.0; 0.6, 1.7) compared with those
with a master’s degree.
DISCUSSION

Since the terrorist attacks of September 11, 2001,
and the subsequent anthrax attacks, the role of the
public health workforce in emergency response has
expanded to include incident management, medical
countermeasures, biosurveillance, and more.27 This
is particularly true during a biological emergency,
such as an intentional attack, or the emergence or

Table 2. Public health workforce anxiety and depression and number and sources of social support,
comfort, and caring: United States, August 23–January 6, 2021 (N = 354)
Anxiety

Depression

Prevalence ratio (95% CI)

Prevalence ratio (95% CI)

<3 Sources of
social support

3+ Sources of
social support

<3 Sources of social
support

3+ Sources of
social support

Hours (N = 354)
≤50 hours per week

Ref

Ref

Ref

Ref

>50 hours per week

2.0 (1.3–2.9)

1.3 (0.9–1.8)

1.9 (1.2–3.2)

1.4 (0.9–2.2)

≤5 days per week

Ref

Ref

Ref

Ref

>5 days per week

1.2 (0.7–1.9)

1.3 (0.9–2.1)

0.9 (0.5–1.6)

1.5 (0.9–2.5)

Ref

Ref

Ref

Ref

1–4 w

1.4 (0.7–2.9)

1.3 (0.5–3.0)

1.4 (0.5–3.9)

0.8 (0.3–1.9)

5–9

1.0 (0.4–2.1)

1.2 (0.5–2.8)

2.1 (0.8–5.5)

1.1 (0.5–2.6)

10–14

0.8 (0.3–2.0)

1.0 (0.4–2.6)

0.9 (0.2–3.0)

1.0 (0.4–2.5)

15+

1.2 (0.6–2.5)

1.2 (0.5–2.9)

1.6 (0.6–4.4)

0.8 (0.3–2.0)

Ref

Ref

Ref

Ref

Masters

1.3 (0.7–2.4)

1.3 (0.8–2.2)

1.1 (0.6–2.3)

0.8 (0.5–1.3)

Doctoral

1.0 (0.5–2.0)

1.2 (0.7–2.2)

0.5 (0.2–1.4)

0.7 (0.4–1.3)

Days (N = 274)

Experience (years; N = 353)
<1

Education (N = 354)
≤Bachelors

Notes: COVID-19 = coronavirus disease 2019; CI = confidence interval; Anxiety = respondents who scored ≥10 on the
generalized anxiety disorder—7 scale; Depression = respondents who scored ≥3 on the patient health questionnaire—2
question subscale for depressive disorder.
a

Insufficient data for analysis.
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Table 3. Public health workforce anxiety and depression and number
and sources of social support, economic support, and practical
problem-solving: United States, August 23–January 6, 2021 (N = 354)
Anxiety

Depression

Prevalence ratio (95% CI)

Prevalence ratio (95% CI)

<3 Sources of social
support

3+ Sources of social
support

<3 Sources of social
support

3+ Sources of social
support

≤50 hours per week

Ref

Ref

Ref

Ref

>50 hours per week

1.9 (1.4–2.6)

0.7 (0.4–1.3)

1.9 (1.3–2.8)

0.9 (0.5–1.8)

Hours (N = 354)

Days (N = 274)
≤5 days per week

Ref

Ref

Ref

Ref

>5 days per week

1.5 (1.1–2.1)

0.8 (0.4–1.5)

1.2 (0.8–1.9)

1.1 (0.5–2.5)

Experience (years; N = 353)
<1

Ref

Ref

1–4

1.4 (0.7–2.6)

1.0 (0.5–2.2)

5–9

1.1 (0.6–2.2)

10–14

1.3 (0.7–2.6)

1.1 (0.5–2.4)

15+

1.3 (0.7–2.3)

1.2 (0.6–2.6)

a

1.5 (0.8–3.2)

a

Education (N = 354)
≤Bachelors

Ref

Ref

Ref

Ref

Masters

1.6 (1.0–2.8)

0.7 (0.4–1.3)

1.0 (0.6–1.7)

0.6 (0.5–1.3)

Doctoral

1.3 (0.7–2.4)

0.7 (0.3–1.5)

0.7 (0.4–1.3)

0.4 (0.1–1.1)

Notes: COVID-19 = coronavirus disease 2019; CI = confidence interval; anxiety = respondents who scored ≥10 on the
generalized anxiety disorder – 7 scale; depression = respondents who scored ≥3 on the patient health questionnaire – 2
question subscale for depressive disorder.
a

Insufficient data for analysis.

re-emergence of an infectious disease such as severe
acute respiratory syndrome, H1N1 novel influenza
A, or COVID-19. For an emergency like a pandemic,
in addition to fulfilling typical emergency response
roles, public health staff must also take on increasing
workloads during a time of high uncertainty about
the characteristics of the pathogen causing the pandemic, as well as the anxiety of becoming infected
themselves.28 Many workers must take on additional,
often unfamiliar, roles or functions as part of the “all
hands on deck” approach to response.29
Higher levels of social support have been consistently associated with a lower risk of mental health
outcomes among disaster responders.21,30,31 However,
the effectiveness of social support depends on a variety of factors, including the source of the support32 and
the length of the response.33 In these data, collected

approximately 5–10 months into the response to an
unprecedented pandemic, social support was protective for some groups. Factors such as school and
business closures, which have been widespread during COVID-19, likely explain why stronger and more
consistent protection against anxiety and depression
in this sample was associated with economic and
practical support as compared to comfort and caring
support. Policy solutions to this need for economic
and practical support, such as childcare subsidies,34
supplemental food programs,35 and job protections,36
have all been proposed and are needed now to address
urgent needs and prepare for the future.
This study has several important limitations.
Compared to 2017 estimates of the US governmental
public health workforce, female, White, and respondents under 40 were over-represented in our sample.37
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Compared to the size of the overall public health
workforce, the sample size is small. It is, however,
comparable to similar studies on anxiety, depression,
and other mental health sequelae among emergency
responders. The response to the COVID-19 pandemic
is ongoing, and the added pressures of developing
and implementing vaccination programs would, for
the most part, have occurred after these data were
collected. Therefore, we cannot assess the trajectory
of the prevalence of anxiety and depression. However,
these data may serve as a starting point to describe
the anxiety and depression being experienced by the
public health workforce and can, in the future, be compared with similar research focused on other job sectors of emergency responders, eg, emergency medical
technicians, paramedics, firefighters, law enforcement.
The United States began its response to the
COVID-19 pandemic with a deficit of 250,000 public
health workers and budgets for public health emergency preparedness that had been steadily reduced
each year since 2008.8,9,38-40 Like many other governmental agencies and public services, the future
of the public health workforce is also threatened by
upcoming retirements, uncompetitive pay, and few
opportunities for advancement.40 Looking back over
the last two decades, while COVID-19 is unique in
its scope and duration, it is one of many recent emergencies precipitated by an emerging or re-emerging
infectious disease that required a robust public health
emergency response. Urgent interventions, and longterm policy changes, are needed if the public health
workforce is to robustly respond to public health
emergencies of the future.
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