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Introduction: The COVID-19 pandemic has led to unprecedented strain to healthcare
systems worldwide and posed unique challenges to the healthcare professionals (HCPs)
and the general public.

Objectives: The aim of this study is to evaluate the impact of COVID-19 on the mental
health, behavioral, and physical wellbeing of HCPs in the early and mid-term periods
of the pandemic in comparison to non-HCPs. Thus, facilitating and guiding optimum
planning and delivery of support to HCPs.

Methods and Analysis: An observational cross-sectional survey and cohort study
aiming to enroll over 1050 participants (minimum, 800 HCPs and 250 controls).
Study questionnaires will be completed at baseline and after 6-weeks and 4-
months. Recruitment initiated July 2020. The study was designed in London,
United Kingdom, but open to participants worldwide. Baseline: Questionnaires
comprising of validated self-administered screening tools for depression, anxiety, sleep-
related issues, wellbeing, and burnout. The questionnaires also explore changes in
behavior and physical wellbeing of the participants. In addition, associations of these
mental health and behavioral factors with work-related factors and support will be
explored. Six-weeks and 4-months follow-up: Follow-up questionnaires will assess
change in symptoms of anxiety and depression, sleep disorders, use of alcohol and
other substances, behavioral or interpersonal relationship changes. Physical wellbeing
will be assessed through the presence of suspected or confirmed COVID-19 infection
and absence from work. We will also evaluate the impact of variable provision of
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personal protection equipment (supply and training), extended working hours, and
concern for the wellbeing of family members, anxiety levels, and evidence of burnout.

Statistical Considerations: The study has 80% power to detect a 10% difference of
combined depression and/or anxiety symptoms between the groups using two-sided
type 1 error at 0.05 at baseline. Assuming that only 50% of these HCPs agree to be
a part of a cohort survey, we will have 80% power to detect around 12% difference
in the two groups in reported physical symptoms (20% vs. 32.3%), or prevalence of
depression and/or anxiety at the end of the study.

Ethics: The study was approved by the Cambridge East, Research Ethics
Committee (20/EE/0166).

Trial Registration Number: ClinicalTrials.gov, NCT04433260.

Keywords: COVID-19, healthcare professional, wellbeing, mental health, burnout, anxiety, depression, pandemic

INTRODUCTION

The United Kingdom and the rest of the world now face a
pandemic caused by a novel coronavirus, severe acute respiratory
syndrome coronavirus 2 (SARS-CoV2). At the time of writing 1st
October 2020) there were more than 34 million confirmed cases
worldwide with over 1,000,000 deaths1. Healthcare professionals
(HCPs) are at higher risk of developing life-threatening infectious
diseases through exposure to respiratory droplets, aerosols, and
contact with patients’ blood or body fluids. This has also been
demonstrated in previous epidemics such as the Ebola virus
disease in 2014 and Severe Acute Respiratory Syndrome (SARS)
a decade earlier, which were associated with very high fatality
rates in HCPs (Styra et al., 2008; Forrester et al., 2014; Alfaraj
et al., 2018). Whilst efforts to minimize the physical impact
of infectious outbreaks take precedence, the potential mental
health impact of such pandemics in the short-term and beyond
should not be neglected (Barello et al., 2020; Galli et al., 2020;
Siddiqui et al., 2021).

Previous studies conducted on the mental health impact
of infectious outbreaks have found significant burden among
healthcare workers and the general public. During the SARS
outbreak, healthcare workers in a Beijing hospital who were
quarantined, worked in a high-risk clinical setting or had family
or friends infected with SARS, reported substantially more
post-traumatic stress symptoms compared to those without
(Xiang et al., 2020).

Increased exposure and unprecedented large-scale quarantine
measures have a negative mental health impact on the public,
in addition to the already tangible economic repercussions
(Thompson, 2020; Weiss and Murdoch, 2020). Increased
workload alongside a suboptimal working environment of
inadequate personal protection equipment (PPE), risk of
nosocomial transmission and constant changes in work structure
can have detrimental effects on the mental wellbeing of HCPs.
The need to isolate for fear of infecting friends and relatives

1https://coronavirus.jhu.edu/

results in loss of a social support network, further compromising
the psychological resilience of HCPs.

Several studies exploring mental health impact of the current
COVID-19 pandemic and risk factors for this have since been
performed (Kisely et al., 2020). Whilst some individual studies
have suggested an increased anxiety and risk of mental health
problems in HCPs compared to non-HCPs (Zhang et al., 2020),
subsequent meta-analyses have found a similar prevalence of
anxiety and depression between healthcare workers and healthy
controls from the general public (Krishnamoorthy et al., 2020;
Luo et al., 2020; Pappa et al., 2020).

This observation can, in part, be explained by the different
roles of HCPs. A study by Lu et al. (2020) demonstrated
higher levels of psychological distress in HCPs working in
hospital, compared to administrative staff. Work-related risk
factors including close contact with infected patients, level of
work experience and organizational support provided have also
been shown to impact the psychological effect of emerging
virus outbreaks (Kisely et al., 2020). These effects may be more
prominent in junior or trainee doctors likely due to having to
work in unfamiliar environment, with disrupted training and
variable supervision (Kisely et al., 2020).

Healthcare professionals work under different schedules,
including regular office hours, shift work, and swing shifts. Shift
work and stressful work-related situations have been linked to
poor mental health (Torquati et al., 2019). There is an established
body of literature that has demonstrated the prevalence among
physicians of a range of sleep-related issues, substance use and
mental health disorders (Mihailescu and Neiterman, 2019; Petrie
et al., 2019). These problems increase the risk of burnout or
errors on the job. In those with pre-existing mental health
disorders, there may be increased psychosocial problems, an
increased risk of suicidal behavior, increased alcohol, or other
psychoactive substance use, or a more severe form of the viral
illness (Possamai, 2007; Greenberg et al., 2020).

Of note, most of these studies have evaluated only the
immediate psychological impact of COVID-19 on HCPs and the
general public. Moving forward, it is vital we identify the at-risk
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population and pre-disposing factors to higher psychological
distress in order to design and target effective interventions
to minimize the mental health impact of COVID-19. In the
CoPE-HCP study, we aim to study the early and mid-term impact
on mental and physical wellbeing in different cohorts of HCPs
compared to the general population.

STUDY OBJECTIVES

Primary Objective
(1) To evaluate the prevalence of symptoms of anxiety and

depression at the time of COVID-19 pandemic amongst
HCPs in direct patient-facing roles, as compared to
colleagues/participants in non-patient facing roles.

(2) To determine the change in symptoms of anxiety
and depression during the follow-up period amongst
HCPs in direct patient-facing roles, as compared to
colleagues/participants in non-patient facing roles.

(3) To evaluate the change in proportion of those
with suspected or confirmed COVID-19 during
follow-up period amongst HCPs in direct patient-
facing roles, as compared to colleagues/participants in
non-patient facing roles.

Secondary Objective
(1) To assess the impact of COVID-19 pandemic on symptoms

of anxiety and depression and behavioral changes in HCPs
in comparison to the non-HCPs at baseline and follow-up.

(2) To assess the impact of COVID-19 related symptoms
of anxiety and depression and behavioral changes on
the subsequent physical wellbeing and absence from
work due to illness.

(3) To study the relationship of perceived stressors, such as
PPE provision, work hours, future vaccine introduction,
staffing levels and support at work, on the physical and
mental health of HCPs.

(4) To compare the differences in the prevalence of symptoms
of anxiety and depression and behavioral changes, if any,
by role and years of experience of HCPs.

(5) To assess the impact of COVID-19 pandemic on the
symptoms of anxiety and depression and behavioral
changes of HCPs in the United Kingdom compared with
HCPs in Europe, Asia, Africa, America, and Australasia.

METHODOLOGY

Study Design
An observational cross-sectional survey and cohort study design.
A minimum of 1050 participants will be enrolled (minimum of
800 HCPs and 250 controls). Figure 1 shows the summary of the
study scheme. The study recruitment was initiated on the 24th
July 2020, just after the first peak of the pandemic (particularly
in the United Kingdom and Western Europe), following formal
ethical approval. The study is conducted as an online survey

FIGURE 1 | Study protocol flow diagram.

and can be complete by participants globally (see Supplementary
Data Sheet 1 for questionnaire). The study is designed in London,
United Kingdom and we envisage that as a consequence a large
proportion of the participants will be from this region.

Participant Selection
This is an international multicentric study enrolling three groups
of participants.

Group 1
Healthcare professionals in direct contact with patients
confirmed or suspected as having COVID-19 (n > 800).

Participants providing consent will be recruited for the follow-
up questionnaire study (Group 4).

Group 2
Healthcare professionals in non-patient facing roles, not directly
in contact with patients confirmed or suspected as having
COVID-19 (n = 125, internal HCP control).

Participants providing consent will be recruited for the follow-
up questionnaire study (Group 5).

Group 3
Non-Healthcare academic and research staff of Queen Mary
University of London, and other professionals not working with
patients confirmed or suspected as having COVID-19 (n = 125,
population control).

Participants providing consent will be recruited for the follow-
up questionnaire study (Group 6).

Inclusion Criteria
(1) Aged ≥18 years
(2) Electronic consent given
(3) Belonging to one to the following groups:

(a) HCPs with direct patient facing roles
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(b) Healthcare staff with no direct patient contact
(c) Non-healthcare academic staff with no direct patient

contact

Exclusion Criteria
(1) Those who are not able to understand written English

will be excluded by the design and methodology of the
study, as the study invitation and all other information is
provided in English.

Study Time Points
The study questionnaire will be conducted at baseline, after 6-
weeks and 4-months for follow-up. The COVID pandemic in the
United Kingdom started in March 2020 and the initial survey
therefore assesses the early phase (baseline) and the follow-up
(after 6-weeks and 4-months) questionnaires assess the mid-
term impact.

Baseline
Recruitment will be open for approximately 6-weeks, starting
from launch study date (24th July 2020).

Follow-up study
All participants consenting for follow-up will be sent further
questionnaires after 6-weeks (up to 8-weeks) and 4-months
(up to 6-months), from date of completion of the baseline
questionnaire, to assess for change from baseline. To improve
the uptake, we will also send weekly reminders (no more than 3)
to those who have not completed the survey at first request. We
expect that about 60% from each of the three baseline groups will
agree to take part in the follow-up study, and about two-third of
those will respond to the follow-up surveys.

Endpoints
Primary Endpoints

(1) Prevalence of anxiety and/or depression at baseline.
(2) Change in prevalence of combined anxiety and

depression from baseline.
(3) Change in proportion of those who report signs and

symptoms, or evidence consistent with COVID-19 from
baseline to the end of study.

Secondary Endpoints:
(1) Prevalence of combined anxiety, depression, or sleep

disorder at baseline.
(2) Prevalence of those with sleep disorders at baseline.
(3) Change in prevalence of anxiety, depression, and sleep

disorder from baseline to the two follow-up time points.
(4) Change in prevalence of burnout from baseline to the two

follow-up time points.
(5) Proportion of those with low mental wellbeing at

baseline and follow-up.
(6) Change in behavioral habits such as smoking and alcohol

intake from baseline to follow-up.
(7) Proportion of those who report suspected or confirmed

diagnosis of COVID-19.
(8) Proportion of those who report their working conditions

adversely affecting their personal relationships.

DEFINITIONS OF VARIOUS ENDPOINTS:
HOW WE WILL ASSESS THEM

Psychological
Presence of Anxiety
The presence of anxiety is screened using the Generalized
Anxiety Disorder-7 (GAD-7) assessment. This is a validated self-
administered patient questionnaire used as a screening tool and
severity measure for generalized anxiety disorder (GAD). The
minimum score is 0 and maximum score 21. The following
scoring system will be employed (Kroenke et al., 2001):

Mild: 5–9; Moderate: 10–14; Severe: >15.

A score of ≥10 has a sensitivity of 89% and specificity of
82% for GAD. The GAD-7 scoring tool has also been shown
to have acceptable sensitivity and specificity for other types of
anxiety disorders such as panic disorder, social phobia, and post-
traumatic stress disorder (sensitivity 68% and specificity 88%
with a cut off score of 10, for any anxiety disorder).

Presence of Depression
The presence of depression is screened using the Patient
Health Questionnaire-9 (PHQ-9). This is a validated nine-item
questionnaire designed to screen for depression, often used in
a primary care setting. A PHQ-9 score of ≥10 has an 88%
sensitivity and specificity for major depression (Spitzer et al.,
2006). The severity of depression is rated as follows:

None: 0–4; Mild: 5–9; Moderate: 10–14; Moderately severe: 15–19;
Severe: 20–27.

Sleep-Related Issues
Sleep related issues are assessed through the Insomnia
Sleep Index (ISI). This is a validated seven-item self-report
questionnaire assessing the nature, severity and impact of
insomnia, evaluating aspects such as severity of sleep onset,
sleep maintenance, sleep dissatisfaction, and interference of sleep
difficulties (Tennant et al., 2007). The score categories are as
follows (Bastien et al., 2001):

0–7: No clinically significant insomnia; 8–14: Sub threshold
insomnia; 15–21: Clinical; insomnia (moderate severity); 22–28:
Clinical insomnia (severe).

“Mental Wellbeing”
Mental wellbeing is assessed using the Short Warwick-Edinburgh
Mental Wellbeing Scale (SWEMWBS). This has been validated
for use in the general population and facilitates monitoring
mental wellbeing in the general population (Tennant et al., 2007):

Scores of 7–17 suggest probable depression or anxiety; Scores of
18–20 suggest possible depression or anxiety. Scores range from 7
to 35. Higher scores indicate higher positive mental wellbeing.

Burnout
Burnout was assessed using single Item measures for Emotional
Exhaustion and Depersonalization (West et al., 2009).
This 2-Question summative score has been shown to be
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correlated with two items from the Maslach Burnout Inventory
(Li-Sauerwine et al., 2020).

Lifestyle and Physical Health
Behavioral Habits, Such as Smoking, Alcohol Intake
and Recreational Drug Use
Self-reported measures through responses to customized
questions developed the research team (see Supplementary
Data Sheet 1).

Diet and Physical Activity
Customized questions on diet, exercise levels and
de-stressing activity.

Physical Health
Evidence consistent with probable diagnosis of COVID-19
This is self-reported and is assessed through questions regarding
the presence of symptoms with the presence of either a self-
reported positive test, or self-isolation for 7 days or more.

Customized questions on symptoms of COVID-19, swab and
antibody status and days of absence/sick leave taken and potential
need for hospitalization.

Relational and Support
Social/Relational
Customized questions on living arrangements and impact of the
pandemic on personal relationship.

Concerns Related to Workplace and Support
Customized questions developed by the research team to assess
self-reported responses to workplace related concerns including
availability of support at work.

STUDY QUESTIONNAIRE AND
DISSEMINATION

This will be achieved through a wide distribution of the
electronic survey to HCPs and non-HCP controls. We will
seek endorsement and support from professional societies and
associations in the United Kingdom and other parts of the world
to disseminate this widely. Distribution networks that will be
considered include network email distribution lists and relevant
social media platforms.

We expect to have a larger distribution of the questionnaire
in the United Kingdom, but we are aiming at achieving an
international cohort of participants. Within the United Kingdom,
dissemination will be through different NHS Trusts,
geographically distinct deaneries involving with overseeing
medical training, scientific and medical societies and universities.
On an international level we will involve international medical
and allied health scientific societies and associations.

There will be an invitation to join the study including an
explanation of the reasons of the survey. Any participant taking
part in the survey based on the brief description of the study
will be deemed to have consented for the study, and no other
consent will be required. This cross-sectional survey will include

basic information about the participant including demographics,
living circumstances, education level and pre-existing physical
and mental health conditions. It will also include questions
regarding work experience and profession, work circumstances
and exposure to COVID-19. Table 1 provides a summary of the
aspects assessed and the tools used.

Comparing Groups 1 and 2 with Group 3 allows us to study
the effect of a high-risk working environment alone, whether in a
patient-facing (Group 1) or non-patient facing role (Group 2), on
physical and psychological health. Group 3 may also function as a
control group for confounders such as education level and living
conditions (external control).

We aim to structure each of the questionnaires such that most
of these questions can be answered in no more than 20 min.
We will try to incorporate strategies such that relevant sections
(rather than the whole) survey can be completed in multiple
sittings with previous responses being saved.

PATIENT AND PUBLIC INVOLVEMENT

As the study is aimed at HCPs, hospital workers, and academic
staff, we have consulted with a range of different workers from
these groups in refining the research questions, designing the
survey and planning the follow-up.

Procedure for Collecting Data
Data will be collected directly from the web-based survey
platform2 using pre-defined questions using a combination
of Likert scale, one of many tick options and free text etc.
Participants will be free to withdraw (actively or by ceasing to

2www.surveymonkey.com

TABLE 1 | Study variables and respective assessment tools.

Variables Assessment Tool

Psychological

1. Anxiety Generalized Anxiety Disorder-7 (GAD-7)

2. Depression Patient Health Questionnaire-9 (PHQ-9)

3. Sleep-related issues Insomnia Sleep Index (ISI)

4. “Mental wellbeing” Short Warwick-Edinburgh Mental Wellbeing Scale
(SWEMWBS)

5. Burnout Abbreviated 2-Question Summative Score

Lifestyle and physical health

6. Behavioral habits
(smoking, alcohol intake
and recreational drug use)

Customized questions on cigarette smoking and
vaping status, alcohol and recreational drug use.

7. Diet and physical
activity

Customized questions on diet, exercise levels and
de-stressing activity

8. Physical health Customized questions on symptoms of COVID-19,
swab and antibody status and days of absence/sick
leave taken or potential need for hospitalization

Relational and support

9. Social/relational Customized questions on living arrangements and
personal relationship

10. Concerns related to
work place and support

Customized questions regarding concerns related to
workplace and available work-based support
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complete any questionnaires at any time). Data collected up to
the point of no further completion, or withdrawal will be kept
for data analysis.

END OF STUDY DEFINITION

The end of study definition is hierarchical based on collection
of completed surveys from n > 400 from group 4 AND n > 80
from group 5 and 6. If not achieved, then at the end of 12 months
from study opening.

STATISTICAL CONSIDERATIONS

Sample Size
We aim to collect data from minimum of 800 HCPs, and
minimum of 125 non-patient facing HCPs and 125 non-HCPs
(total sample size of 1050). If minimum of 40% of HCPs report
primary outcome (combined either depression and/or anxiety
symptoms) compared with a maximum of 30% non-HCPs/non-
patient facing HCPs, we will have just of over 80% power to detect
significant difference using two-sided type 1 error at 0.05.

Assuming that only 50% of these HCPs agree to be a part of
a cohort survey (n = 400), we will have at least 40% (n = 160)
who have reported either depression or anxiety. We will have
80% power to detect around 12% difference in the two groups
in reported physical symptoms (20% vs. 32.3%), or prevalence
of depression and/or anxiety at the end of the study. We will
also have about 80% power at two-sided alpha set at 0.05 to
detect difference of 15% between baseline and the end-of study
for all the primary and secondary objectives, amongst those
who have reported anxiety or depression symptoms at baseline
(n = 160). In the other arm, we have enough power to detect
smaller changes from baseline.

Our assumptions here are based on most conservative
estimates. If we are able to recruit more than the minimum
numbers, our power will improve substantially, and we will be
able to detect smaller differences too.

Method of Analysis
We will use the STATA 15 statistical software for analysis. Chi-
square test will be used to compare the difference in prevalence
of anxiety, depression and other variables between the groups
at baseline. We will evaluate for changes in proportion of those
outcomes at baseline to the end of the study using paired
McNemar test. We will use logistic regression to assess the factors
at baseline related to development of physical symptoms, overall,
and in the HCPs group alone. Data will be described using
appropriate descriptive statistics.

We will collect information for potential confounding factors
such as age, gender, education level, and health conditions from
both HCPs and their controls and adjust for these in the analysis.
For all validated tools, we will use appropriate and previously
published cut-offs to categorize them. For example, for the
primary end point of anxiety, we will use the cut-off related to
moderate anxiety, but also do a sensitivity analysis using cut-off

using “mild” anxiety definition. Similar and consistent strategy
will be followed for other validated tools. We will perform
logistic regression for binary outcomes, such as those listed in our
primary and secondary outcomes, after adjusting for pre-defined
confounders including age, gender, and years of education. The
choice of these a priori confounder is based on the significant
association that exists for most of the study outcomes. We
have also adjusted for time since the self-identified peak of the
pandemic as this will impact on outcomes such as anxiety and
depression. However, for the outcome of developing COVID-19
infection and change in prevalence of COVID-19 infection, we
will also adjust for pre-existing medical conditions.

We will also stratify HCPs according to their roles (doctors,
nurses, pharmacists, healthcare assistants etc.), and will evaluate
and compare the endpoints by respective roles. Comparison
between HCPs from the United Kingdom and outside will
be undertaken adjusting for the self-identified peak of the
pandemic in that region. We also will assess whether the years
of experience (as a categorical variable) has any impact on the
measured outcomes.

ETHICAL CONSIDERATIONS

Ethical Approval
NHS Research Ethics Committee (REC) approval has been
obtained for the study (protocol, consent form, all written
material to be provided to the participant and all advertisements
that may be used for participant recruitment). Appropriate
reports on the progress and any other notifications of this trial
by the Investigator will be made to the REC and the Sponsor
in accordance with the applicable governance regulations and in
agreement with policy established by the Sponsor.

Risks, Burdens, and Benefits
There are no significant risks or benefits associated with
participating in this survey.

There is an ethical concern about what we should do
for participants in the cohort survey displaying mental or
physical wellbeing concerns. We therefore clarify that our
questionnaire remains a screening tool and does not provide
final clinical diagnosis of any physical or psychiatric conditions.
We emphasize the importance for participants to seek clinical
advice from their occupational health department or GP, should
they feel the need to. In addition, signposting or links to
mental health support websites or services are provided on
the survey platform and on our study website. These include
(but not exclusive to): occupational health departments at
workplace (general practitioner, Health Education England
Professional Support Unit, FRONTLINE NHS helpline, MIND,
health professional unions etc.).

Informed Consent
Participant information sheet and consent will be available
electronically on the study website. All participants are
required to provide informed consent prior to completing
the questionnaire.
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STUDY LIMITATIONS

This study has certain limitations. The online survey-based
methodology relies on self-reported responses can be subjective.
For example, survey responses may provide a one-sided
interpretation of events and is dependent on participants’
recall. Non-response to optional questions may also limit data
interpretation. There is the potential for selection bias which is
inherent in studies with voluntary participation.

Whilst the survey questions attempt to address predicted
confounders such as participant demographics, education level
and physical and mental health, we acknowledge that there may
be unknown confounders, particularly in a study conducted
internationally. Although we try to control for this, we
acknowledge that by including participants from multiple
countries, we will capture responses occurring at different phases
of the COVID-19 pandemic. There may also be heterogeneity
in responses as a result of different financial and health
policies adopted worldwide. We hope to account for some of
these differences by collecting basic information regarding the
participant’s demographics and characterizing these differences
in our analysis.

Many of the limitations are inherent to the online
questionnaire-based methodology, but we have chosen to
balance the limitations against the benefits, which include easy
accessibility and its ability to overcome geographical barriers.

DISCUSSION

As suggested by recent studies in this area, we expect
that the COVID-19 pandemic will have a significant impact
on the HCPs working on the frontline, and that this will
have significant impact on their physical and mental health
over the period of follow-up. Direct patient facing roles
are expected to have negative impact on psychological and
physical wellbeing, compared to non-patient facing roles or
compared to the general public. In particular we expect that
frontline HCP workers will have increased levels of anxiety,
depression and sleep disorders compared to non-patient facing
HCPs and control populations. We also hypothesize that,
compared to controls, they will report significant behavioral
changes regarding habits such as smoking, diet, and exercise,
and that the pandemic will be likely to impact on their
personal relationships. We also hypothesize significant changes
in levels of burnout.

We surmise the adequate provision of appropriate PPE
alongside necessary training will impact levels of anxiety as
well as recorded absence from work. This stressful event may
also have implications for the early and medium-term mental
health of these workers and may also have an impact on their
physical wellbeing.

Relevance of Finding for Clinical
Practice/Prevention
The findings of this study will help to outline the impact of
the COVID-19 pandemic on HCPs, identify the needs of HCPs

and help to improve design and delivery of support systems.
The wellbeing of HCPs is vital in order for them to be able to
continue providing the vital services during the pandemic and
beyond. We plan to share the findings with healthcare leaders, the
scientific community and individual staff members to allow better
understanding and support structures for maintaining wellbeing.

ETHICS STATEMENT

The studies involving human participants were reviewed
and approved by the Cambridge East, Research Ethics
Committee (20/EE/0166). The participants will provide
their written informed consent to participate in the study via
completion of the survey.

AUTHOR CONTRIBUTIONS

All authors listed above fulfill all three International Committee
of Medical Journal Editors (ICMJE) guidelines for authorship,
which are (1) substantial contributions to conception and design,
acquisition of data or analysis, and interpretation of data;
(2) drafting the article or revising it critically for important
intellectual content and (3) final approval of the version to
be published. All authors helped in the design of the study,
were responsible for editing and providing guidance on the
manuscript, critically revising the manuscript, and approved the
final version of this protocol document for submission. MK, AG,
and CM were responsible for coordinating the contribution of all
authors to the manuscript. All were involved in the development
of the protocol. MK, AG, CM, SN, and VK were responsible for
drafting the manuscript.

FUNDING

This research received no specific grant from any funding agency
in the public, commercial or not-for-profit sectors. We will use
existing Survey Monkey licenses held within the investigators
host institutions to disseminate the online questionnaires.

ACKNOWLEDGMENTS

We will like to acknowledge the extensive support received from
the Barts Education Academy and William Harvey Research
Centre for sharing some of their resources needed to conduct
this study. In particular, we wish to acknowledge the excellent
contribution of the following: Julekha Khanam and Nate Hill.
Elaine Colaco and Martyn Clark from Barts Education Academy
and Ade Alele from William Harvey Research Institute.

SUPPLEMENTARY MATERIAL

The Supplementary Material for this article can be found online
at: https://www.frontiersin.org/articles/10.3389/fpsyg.2021.
616280/full#supplementary-material

Frontiers in Psychology | www.frontiersin.org 7 February 2021 | Volume 12 | Article 616280

https://www.frontiersin.org/articles/10.3389/fpsyg.2021.616280/full#supplementary-material
https://www.frontiersin.org/articles/10.3389/fpsyg.2021.616280/full#supplementary-material
https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org/
https://www.frontiersin.org/journals/psychology#articles


fpsyg-12-616280 January 28, 2021 Time: 17:10 # 8

Khanji et al. CoPE-HCP Study Protocol

REFERENCES
Alfaraj, S. H., Al-Tawfiq, J. A., Altuwaijri, T. A., Alanazi, M., Alzahrani, N.,

and Memish, Z. A. (2018). Middle East respiratory syndrome coronavirus
transmission among health care workers: implication for infection control. Am.
J. Infect. Control 46, 165–168. doi: 10.1016/j.ajic.2017.08.010

Barello, S., Palamenghi, L., and Graffigna, G. (2020). Burnout and somatic
symptoms among frontline healthcare professionals at the peak of the Italian
COVID-19 pandemic. Psychiatry Res. 290, 113129. doi: 10.1016/j.psychres.2020.
113129

Bastien, C. H., Vallières, A., and Morin, C. M. (2001). Validation of the insomnia
severity index as an outcome measure for insomnia research. Sleep Med. 2,
297–307. doi: 10.1016/S1389-9457(00)00065-4

Forrester, J. D., Hunter, J. C., Pillai, S. K., Arwady, M. A., Ayscue, P., Matanock, A.,
et al. (2014). Cluster of Ebola cases among Liberian and U.S. health care workers
in an Ebola treatment unit and adjacent hospital – Liberia, 2014. MMWR Morb.
Mortal. Wkly. Rep. 63, 925–929.

Galli, F., Pozzi, G., Ruggiero, F., Mameli, F., Cavicchioli, M., Barbieri, S., et al.
(2020). A systematic review and provisional metanalysis on psychopathologic
burden on health care workers of coronavirus outbreaks. Front. Psychiatry
11:568664. doi: 10.3389/fpsyt.2020.568664

Greenberg, N., Docherty, M., Gnanapragasam, S., and Wessely, S. (2020).
Managing mental health challenges faced by healthcare workers during covid-
19 pandemic. BMJ 368, m1211. doi: 10.1136/bmj.m1211

Kisely, S., Warren, N., McMahon, L., Dalais, C., Henry, I., and Siskind, D.
(2020). Occurrence, prevention, and management of the psychological effects
of emerging virus outbreaks on healthcare workers: rapid review and meta-
analysis. BMJ 369, m1642. doi: 10.1136/bmj.m1642

Krishnamoorthy, Y., Nagarajan, R., Saya, G. K., and Menon, V. (2020). Prevalence
of psychological morbidities among general population, healthcare workers
and COVID-19 patients amidst the COVID-19 pandemic: a systematic review
and meta-analysis. Psychiatry Res. 293, 113382. doi: 10.1016/j.psychres.2020.11
3382

Kroenke, K., Spitzer, R. L., and Williams, J. B. W. (2001). The PHQ-9: validity
of a brief depression severity measure. J. Gen. Intern. Med. 16, 606–613. doi:
10.1046/j.1525-1497.2001.016009606.x

Li-Sauerwine, S., Rebillot, K., Melamed, M., Addo, N., and Lin, M. (2020). A 2-
question summative score correlates with the Maslach Burnout inventory. West.
J. Emerg. Med. 21, 610–617. doi: 10.5811/westjem.2020.2.45139

Lu, W., Wang, H., Lin, Y., and Li, L. (2020). Psychological status of medical
workforce during the COVID-19 pandemic: a cross-sectional study. Psychiatry
Res. 288, 112936. doi: 10.1016/j.psychres.2020.112936

Luo, M., Guo, L., Yu, M., and Wang, H. (2020). The psychological and mental
impact of coronavirus disease 2019 (COVID-19) on medical staff and general
public – A systematic review and meta-analysis. Psychiatry Res. 291, 113190.
doi: 10.1016/j.psychres.2020.113190

Mihailescu, M., and Neiterman, E. (2019). A scoping review of the literature on the
current mental health status of physicians and physicians-in-training in North
America. BMC Public Health 19:1363. doi: 10.1186/s12889-019-7661-9

Pappa, S., Ntella, V., Giannakas, T., Giannakoulis, V. G., Papoutsi, E., and
Katsaounou, P. (2020). Prevalence of depression, anxiety, and insomnia among
healthcare workers during the COVID-19 pandemic: a systematic review

and meta-analysis. Brain Behav. Immun. 88, 901–907. doi: 10.1016/j.bbi.2020.
05.026

Petrie, K., Crawford, J., Baker, S. T. E., Dean, K., Robinson, J., Veness, B. G., et al.
(2019). Interventions to reduce symptoms of common mental disorders and
suicidal ideation in physicians: a systematic review and meta-analysis. Lancet
Psychiatry 6, 225–234. doi: 10.1016/S2215-0366(18)30509-1

Possamai, M. A. (2007). SARS and health worker safety: lessons for influenza
pandemic planning and response. Healthc. Pap. 8, 18–28discussion50–5. doi:
10.12927/hcpap.2007.19354

Siddiqui, I., Aurelio, M., Gupta, A., and Blythe, J. K. M. (2021). COVID-19: causes
of anxiety and wellbeing support needs of healthcare professionals in the UK: a
cross-sectional survey. Clin. Med. 21, doi: 10.7861/clinmed.2020-0502

Spitzer, R. L., Kroenke, K., Williams, J. B. W., and Löwe, B. (2006). A brief measure
for assessing generalized anxiety disorder: the GAD-7. Arch. Intern. Med. 166,
1092–1097. doi: 10.1001/archinte.166.10.1092

Styra, R., Hawryluck, L., Robinson, S., Kasapinovic, S., Fones, C., and Gold, W. L.
(2008). Impact on health care workers employed in high-risk areas during
the Toronto SARS outbreak. J. Psychosom. Res. 64, 177–183. doi: 10.1016/j.
jpsychores.2007.07.015

Tennant, R., Hiller, L., Fishwick, R., Platt, S., Joseph, S., Weich, S., et al. (2007). The
Warwick-Dinburgh mental well-being scale (WEMWBS): development and
UK validation. Health Qual. Life Outcomes 5, 63. doi: 10.1186/1477-7525-5-63

Thompson, R. (2020). Pandemic potential of 2019-nCoV. Lancet Infect. Dis. 20,
280. doi: 10.1016/S1473-3099(20)30068-2

Torquati, L., Mielke, G. I., Brown, W. J., Burton, N. W., and Kolbe-Alexander,
T. L. (2019). Shift work and poor mental health: a meta-analysis of longitudinal
studies. Am. J. Public Health 109, E13–E20. doi: 10.2105/AJPH.2019.305278

Weiss, P., and Murdoch, D. R. (2020). Clinical course and mortality risk of severe
COVID-19. Lancet 395, 1014–1015. doi: 10.1016/S0140-6736(20)30633-4

West, C. P., Dyrbye, L. N., Sloan, J. A., and Shanafelt, T. D. (2009). Single
item measures of emotional exhaustion and depersonalization are useful for
assessing burnout in medical professionals. J. Gen. Intern. Med. 24, 1318–1321.
doi: 10.1007/s11606-009-1129-z

Xiang, Y. T., Yang, Y., Li, W., Zhang, L., Zhang, Q., Cheung, T., et al. (2020). Timely
mental health care for the 2019 novel coronavirus outbreak is urgently needed.
Lancet Psychiatry 7, 228–229. doi: 10.1016/S2215-0366(20)30046-8

Zhang, W., Wang, K., Yin, L., Zhao, W., Xue, Q., Peng, M., et al. (2020).
Mental health and psychosocial problems of medical health workers during
the COVID-19 epidemic in China. Psychother. Psychosom. 89, 242–250. doi:
10.1159/000507639

Conflict of Interest: The authors declare that the research was conducted in the
absence of any commercial or financial relationships that could be construed as a
potential conflict of interest.

Copyright © 2021 Khanji, Maniero, NG, Siddiqui, Gupta, Crosby, Antoniou, Khan,
Kapil and Gupta. This is an open-access article distributed under the terms of
the Creative Commons Attribution License (CC BY). The use, distribution or
reproduction in other forums is permitted, provided the original author(s) and the
copyright owner(s) are credited and that the original publication in this journal
is cited, in accordance with accepted academic practice. No use, distribution or
reproduction is permitted which does not comply with these terms.

Frontiers in Psychology | www.frontiersin.org 8 February 2021 | Volume 12 | Article 616280

https://doi.org/10.1016/j.ajic.2017.08.010
https://doi.org/10.1016/j.psychres.2020.113129
https://doi.org/10.1016/j.psychres.2020.113129
https://doi.org/10.1016/S1389-9457(00)00065-4
https://doi.org/10.3389/fpsyt.2020.568664
https://doi.org/10.1136/bmj.m1211
https://doi.org/10.1136/bmj.m1642
https://doi.org/10.1016/j.psychres.2020.113382
https://doi.org/10.1016/j.psychres.2020.113382
https://doi.org/10.1046/j.1525-1497.2001.016009606.x
https://doi.org/10.1046/j.1525-1497.2001.016009606.x
https://doi.org/10.5811/westjem.2020.2.45139
https://doi.org/10.1016/j.psychres.2020.112936
https://doi.org/10.1016/j.psychres.2020.113190
https://doi.org/10.1186/s12889-019-7661-9
https://doi.org/10.1016/j.bbi.2020.05.026
https://doi.org/10.1016/j.bbi.2020.05.026
https://doi.org/10.1016/S2215-0366(18)30509-1
https://doi.org/10.12927/hcpap.2007.19354
https://doi.org/10.12927/hcpap.2007.19354
https://doi.org/10.7861/clinmed.2020-0502
https://doi.org/10.1001/archinte.166.10.1092
https://doi.org/10.1016/j.jpsychores.2007.07.015
https://doi.org/10.1016/j.jpsychores.2007.07.015
https://doi.org/10.1186/1477-7525-5-63
https://doi.org/10.1016/S1473-3099(20)30068-2
https://doi.org/10.2105/AJPH.2019.305278
https://doi.org/10.1016/S0140-6736(20)30633-4
https://doi.org/10.1007/s11606-009-1129-z
https://doi.org/10.1016/S2215-0366(20)30046-8
https://doi.org/10.1159/000507639
https://doi.org/10.1159/000507639
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org/
https://www.frontiersin.org/journals/psychology#articles

	Early and Mid-Term Implications of the COVID-19 Pandemic on the Physical, Behavioral and Mental Health of Healthcare Professionals: The CoPE-HCP Study Protocol
	Introduction
	Study Objectives
	Primary Objective
	Secondary Objective

	Methodology
	Study Design
	Participant Selection
	Group 1
	Group 2
	Group 3

	Inclusion Criteria
	Exclusion Criteria
	Study Time Points
	Baseline
	Follow-up study


	Endpoints
	Primary Endpoints
	Secondary Endpoints:


	Definitions of Various Endpoints: How We Will Assess Them
	Psychological
	Presence of Anxiety
	Presence of Depression
	Sleep-Related Issues
	``Mental Wellbeing''
	Burnout

	Lifestyle and Physical Health
	Behavioral Habits, Such as Smoking, Alcohol Intake and Recreational Drug Use
	Diet and Physical Activity
	Physical Health
	Evidence consistent with probable diagnosis of COVID-19


	Relational and Support
	Social/Relational
	Concerns Related to Workplace and Support


	Study Questionnaire and Dissemination
	Patient and Public Involvement
	Procedure for Collecting Data

	End of Study Definition
	Statistical Considerations
	Sample Size
	Method of Analysis

	Ethical Considerations
	Ethical Approval
	Risks, Burdens, and Benefits
	Informed Consent

	Study Limitations
	Discussion
	Relevance of Finding for Clinical Practice/Prevention

	Ethics Statement
	Author Contributions
	Funding
	Acknowledgments
	Supplementary Material
	References


