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Abstract
Background Preliminary country-specific reports suggest that the COVID-19 pandemic has a negative impact on the men-
tal health of the healthcare workforce. In this paper, we summarize the protocol of the COVID-19 HEalth caRe wOrkErS 
(HEROES) study, an ongoing, global initiative, aimed to describe and track longitudinal trajectories of mental health symp-
toms and disorders among health care workers at different phases of the pandemic across a wide range of countries in Latin 
America, Europe, Africa, Middle-East, and Asia.
Methods Participants from various settings, including primary care clinics, hospitals, nursing homes, and mental health 
facilities, are being enrolled. In 26 countries, we are using a similar study design with harmonized measures to capture data 
on COVID-19 related exposures and variables of interest during two years of follow-up. Exposures include potential stressors 
related to working in healthcare during the COVID-19 pandemic, as well as sociodemographic and clinical factors. Primary 
outcomes of interest include mental health variables such as psychological distress, depressive symptoms, and posttraumatic 
stress disorders. Other domains of interest include potentially mediating or moderating influences such as workplace condi-
tions, trust in the government, and the country’s income level.
Results As of August 2021, ~ 34,000 health workers have been recruited. A general characterization of the recruited sam-
ples by sociodemographic and workplace variables is presented. Most participating countries have identified several health 
facilities where they can identify denominators and attain acceptable response rates. Of the 26 countries, 22 are collecting 
data and 2 plan to start shortly.
Conclusions This is one of the most extensive global studies on the mental health of healthcare workers during the COVID-
19 pandemic, including a variety of countries with diverse economic realities and different levels of severity of pandemic 
and management. Moreover, unlike most previous studies, we included workers (clinical and non-clinical staff) in a wide 
range of settings.
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Background

Since December 2019, the world has been shaken by an 
enormous global threat: the COVID-19 pandemic. The pan-
demic has generated an unprecedented impact both on the 
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general population and on the healthcare systems in most 
countries [1]. Health services have expanded their capac-
ity to respond to the pandemic by increasing the number 
of beds; reallocating and redeploying health care workers; 
acquiring necessary equipment to provide intensive therapy 
(e.g., ventilators in some countries); and calling retired 
health professionals and health students to assist the over-
whelmed health care workforce. Health care systems have 
become the center point of this pandemic and, as a result, 
health care workers (HCWs) are considered one of the most 
affected groups [2, 3].

The high demand for providing health care to patients 
with confirmed and suspected COVID-19, along with the 
fears and concerns of becoming ill with the virus or infecting 
their families, have put an enormous emotional burden on 
HCWs. Emotional impacts of pandemics have been docu-
mented previously during infectious disease outbreaks such 
as the Acute Respiratory Syndrome [4] and Ebola [5]. How-
ever, the impact of the COVID-19 pandemic has been signif-
icantly larger than previous pandemics in terms of the num-
ber of affected people worldwide, its spread across countries, 
its impact on health care systems, and the strictness of meas-
ures adopted by governments. Multiple social and economic 
consequences have already been reported (e.g., spiking 
unemployment rates), while others are expected to occur in 
the following months, and they have been increasing social 
divides and inequalities across the world [6]. There has also 
been a diversity of responses to HCWs, ranging from public 
cheering and gratitude to stigma and assault [7], especially 
in some low-and-middle-income countries (LIMCs).

Many HCWs have been overwhelmed by the increased 
workload; the lack of supplies and materials to provide 
appropriate treatment and protect themselves; the lack of 
clinical guidelines on patient prioritization; the increased 
feelings of isolation and loneliness; and the high rates of 
COVID-19 among HCWs in some countries. As vaccines 
for COVID-19 roll out, moreover, it remains unclear if and 
when there will be enough vaccines available for this highly 
exposed population in all regions, especially in LMICs.

Cross-sectional, country-specific studies have indicated 
that HCWs in facilities treating patients with COVID-19 
reported high rates of depressive and anxiety symptoms 
[8–10]. For instance, Lai et al. [11] found that many HCWs 
presented symptoms of depression (634/50.4%), anxiety 
(560/44.6%), insomnia (427/34%), and distress (899/72%) 
among 1,257 health workers in Wuhan and nearby regions. 
In a hospital in Veneto, Italy, one of the hardest-hit areas 
of Europe, as much as half of the health care staff showed 
symptoms of clinically relevant anxiety and 26% symptoms 
of at least moderate depression [12]. Several studies demon-
strated that rates of psychological problems were especially 
high among women, nurses and HCWs directly engaged in 
COVID-19 care [8–10]. Studies conducted in China and 

Spain also reported an association between the level of psy-
chological distress in HCWs and the incidence of COVID-19 
in the geographical area [11, 13].

Workplace and social conditions may moderate the risk 
of exposure to COVID-19 and the psychological impact on 
workers. For example, in the early stages of the COVID-
19 outbreak in Wuhan, satisfaction with personal protective 
equipment (PPE) and perceived reasonable shift arrange-
ments were associated with lower rates of depression [14]. 
HCWs may also be forced to make difficult ethical choices 
in pandemics, such as the rationing of PPE and treatment 
resources. These may lead to moral injury [15], which may 
be internalized and compound the acute stress of working 
during a pandemic [16, 17]. Moreover, social exposures such 
as stigma and harassment toward HCWs may worsen effects 
on mental health, though these have not been carefully stud-
ied yet [7]. To assess the risk and predictors of mental health 
disorders among HCWs during COVID-19 individual fac-
tors must be accounted for, as well as the potential impact 
of workplace and social conditions and policies, which are 
potentially modifiable conditions.

Given the global nature of the pandemic, comparisons 
across countries are warranted. However, there is a critical 
lack of data from LMICs and low-resourced areas where the 
pandemic has been devastating in its effects. Cross-country 
and cross-cultural variations and similarities may eluci-
date whether sources of variation (e.g., COVID-19 rates, 
health care capacity, national response) are associated with 
the mental health of health workers across diverse coun-
try settings. On a study design level, most previous stud-
ies have not used probabilistic sampling methods, reported 
low response rates or no response rates at all, and enrolled 
primarily nurses and physicians, excluding essential HCWs 
such as non-clinical workers. Moreover, it is necessary to 
study mental health variables longitudinally considering 
that some effects will appear over time, (e.g., posttraumatic 
stress disorder) and there is a lack of prospective studies 
with extended follow-up periods. Lastly we investigated 
various contextual variables, such as exposure to discrimi-
nation, harassment, and violence for being a HCW in the 
pandemic, and its relationship with mental health, that have 
been scarcely examined in previous studies.

Accordingly, we present HEROES, an ongoing, multisite 
prospective cohort study aimed to evaluate the impact of 
the COVID-19 pandemic on the mental health of workers 
at health services in 26 countries across 4 continents using 
a uniform study design and data analysis plan. HEROES 
encompasses a wide variety of academic institutions in 18 
LMICs and 8 HICs, in partnership with the Pan American 
Health Organization (PAHO) and support from the World 
Health Organization (WHO). This study is co-led by two 
PIs (one at Columbia University Mailman School of Pub-
lic Health, and one at University of Chile), with a Steering 
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Committee composed of the two PIs (ES and RA), and three 
early-career investigators (one male, FM, two females, EvdV 
and MFM). The HEROES study was originally conceived, 
developed, and scaled by a team of early career collaborators 
mentored by the two PIs. The study is still mostly driven 
by these collaborators, many of whom are from or live in 
LMICs. Our team approach is based on cooperative lead-
ership and mutual learning principles, which, we believe, 
has contributed to creating a truly collaborative and friendly 
relationship between investigators from the South (Latin 
America, Africa, and Asia) and the North (the US, Europe). 
For instance, most of our research materials (e.g., web-based 
survey, study protocol) have been designed, translated, and 
adapted almost simultaneously in all the participating coun-
tries and close partnership between LMIC and HIC teams. 
The bulk of this work has been done by young investiga-
tors, who are more likely to establish horizontal relation-
ships, which would have been difficult to achieve in a more 
standard research setting. We believe that this unusual but 
highly valuable arrangement contributes to reimagining 
the South-North collaborations and transforming the usual 
power structures and practices in Global Mental Health 
[18]. Importantly, there was expert supervision available as 
needed, so that this approach added such strengths without 
sacrificing rigor.

The overarching objective of the HEROES study was to 
examine the relationship between exposure to COVID-19 
and mental health outcomes among HCWs within and across 
countries. Specifically, our primary aim was to investigate 
the impact of COVID-19 related exposures (e.g., frontline 
versus non-frontline, subjective and objective exposure to 
COVID-19) on mental health outcomes, in particular depres-
sive symptoms, psychological distress, and PTSD, among 
HCWs. Our secondary aims were to (1) identify potentially 
mediating effects (e.g., trust in the workplace, social sup-
port, stigma) in this relationship; and to (2) investigate the 
role of country- and region-level measures including rates 
of COVID-19 infections, deaths, and hospitalizations. We 
hypothesize, first, that COVID-19 exposure will be sig-
nificantly associated with the specified mental health out-
comes among HCWs irrespective of country. Second, we 
expect that there will be substantial country-level variation 
regarding the impact of the COVID-19 pandemic on mental 
health outcomes among HCWs. We anticipate that part of 
this variation will be related to income level of the country 
(LMIC vs. HIC) due to factors associated with increased 
risk of exposure to COVID-19, e.g., insufficient PPE [17]. 
Third, we hypothesize that potential pathways from expo-
sure to outcomes will vary across countries, and part of this 
variation will be related to workplace conditions and trust 
in government.

Methods

Study design

We are using a prospective cohort design including HCWs 
from pre-selected health facilities in the participating coun-
tries as noted below. The study considers follow-up assess-
ments at approximately 6, 12, and 24 months. An online 
questionnaire based on standardized measures plus ad-hoc 
items is being employed.

Settings: participating countries

Figure 1 shows the participating countries of the HEROES 
study. Of the 26 countries, 24 are already collecting data and 
2 plan to starting data collection shortly. We firstly included 
countries with representatives who were colleagues or pro-
fessional contacts of the lead investigators who expressed 
interest in joining the study. Most were collaborators from 
previous studies. Additionally, there were several countries 
that contacted us through WHO and PAHO/WHO when 
launching HEROES. As noted in Fig. 1, South America and 
Europe are best represented. We actively sought to repre-
sent other global regions and contexts insofar as possible by 
including countries such as Lebanon, Armenia, Nigeria, and 
South Africa. Despite these efforts, we could not represent 
all included regions equally.

Participants

Participants include clinical and non-clinical HCWs at dif-
ferent health facilities, from emergency services in hospitals 
to primary care clinics. The inclusion criteria for potential 
participants include being of legal age, working at one of 
the pre-selected health facilities, working in a health facil-
ity that provides care to suspected or confirmed cases of 
COVID-19, and having an internet connection to complete 
the online questionnaire. Supplemental Table characterizes 
the recruited participants by August 2021, by country, gen-
der, age, and profession. Further details about samples are 
available upon request.

Sampling and recruitment

Most health facilities were selected based on convenience 
(e.g., accessible and willing to participate, able to identify 
denominators). However, there are exceptions, such as Sao 
Paulo (Brazil), Colombia, Lebanon, Japan, and Belgium, 
where facilities were selected randomly. A full description 
of the recruitment schemes being deployed in each country 
is presented in Table 1.
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Here we describe the standard sampling scheme for 
HEROES. Most countries have followed this scheme, 
though some made adaptations to local circumstances. In 
this scheme, the country PI or the designated local coor-
dinator contacted, by phone or email, a key/contact person 
at the participating organization, e.g., (1) health services 
(e.g., health directors, health supervisors), (2) health workers 
national and/or local orders (e.g., members of the national 
board, representatives of the local boards), (3) health work-
ers national and/or local organizations (e.g., members of the 
national or local board, representatives of the local boards), 
(4) health workers national and/or local unions, (e.g., mem-
bers of the national board, representatives of the local 
boards). The local coordinator explained the specific aims 
and general procedures of the study and asked for assistance 
in identifying potential participants. If the key/contact per-
son agreed to support the study, they took the steps neces-
sary in their organization to authorize sharing contact infor-
mation (text or email) of all potential participants for this 
purpose. Potential participants received an email invitation 
(or text message) that included general information about the 
study. If a potential participant was interested, they clicked 
on a link to access the digital platform where the study and 
voluntary participation was described. To start the survey, 
participants first responded to the following questions/items: 
(1) “select language”; (2) “do you work in a health service?” 
(inclusion criteria); (3) “please select country where you live 
in now”; (4) informed consent (if the person accepts, they 
are asked to fill out their email address and receive a PDF 

version of the consent by email for their records); and (5) 
“please indicate country and region where you work”. The 
latter question was added because some HCWs may live in 
one country and work in another.

Local teams were able to identify how many people work 
in those facilities and, when possible, the distribution of 
workers by type of occupation (e.g., doctors, nurses, ancil-
lary services, technicians). To facilitate comparison between 
sites, we are focusing on large facilities (e.g., hospitals) 
and in each country we have included, when possible, one 
facility from an area with high rates of COVID-19 cases 
and/or COVID-related deaths vs. an area with low cases/
deaths. As noted above, we have included an item asking 
for “which center do you work at/which institution are you 
affiliated to?”, in order to record the workplace of individu-
als and calculate response rates. If data on denominators for 
response rates are not available, cooperation rates will be 
calculated instead (number of completed surveys/number 
of emails sent).

Finally, to consider the representativeness of different 
types of health workers, preliminary analysis of the data 
will be performed based on 3 main characteristics of the 
health centers: type of facility, type of profession, and type 
of population covered.

Variables and instruments

The online questionnaire is self-administered and takes, on 
average, 15–20 min to complete. It includes the General 

Fig. 1  Participating countries
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Health Questionnaire (GHQ-12) [19], the Patient Health 
Questionnaire (PHQ-9) [20], the Columbia Suicide Sever-
ity Rating Scale (C-SSRS) [21], and the Primary Care PTSD 
Screen for DSM-5 (PC-PTSD-5) [22], as well as a series of 
items on workplace, family, and social challenges related to 
the COVID-19 pandemic. Both the GHQ-12 and the PHQ-9 
have been translated into many languages and validated in 
general and clinical populations worldwide including in low-
resource settings [23, 24]. Table 2 summarizes all the instru-
ments included in this study.

Here we present examples of variables of interest and 
primary exposures.

Mental health variables

Depressive symptoms: the PHQ-9 is a 9-item self-admin-
istered version of the depression module of the Primary 
Care Evaluation of Mental Disorders (PRIME-MD), which 
is based on the Diagnostic and Statistical Manual of Men-
tal Disorders (DSM-IV) criteria for major depression. Par-
ticipants are required to answer whether, within the previ-
ous 2 weeks, they had experienced symptoms that tend to 
be associated with depression. The possible answers and 
respective scores are ‘not at all’ (0), ‘less than 1 week’ (1), 
‘1 week or more’ (2), and ‘almost every day’ (3).

Table 2  Items included in the on-line questionnaire

Construct Variables Measures

Sociodemographic Age Ad-hoc questions
Gender
Educational attainment
Educational attainment of parents
Members of household (total number, number of individuals 

under 18, years of age number of individuals over 65 years 
of age, and disabled individuals)

Work environment Place of work (public or private sector, type of health center, 
patient population)

Ad-hoc questions

Profession and specialty
Change of functions since the start of the pandemic
Amount worked in the past week (days and hours)

Experiences, fears, and concerns 
about COVID-19

Perception about personal protective equipment (PPE) Ad-hoc questions
COVID-19 testing and results
Days of isolation for COVID-19
Fear of transmitting COVID-19 to loved ones
Fear of being infected
Contact with patients with COVID- 19

COVID-19 training and prioritization Specific COVID-19 training on preventing transmission and 
clinical management

Ad-hoc questions

Experience with the death of patients with COVID-19
Prioritization of groups of patients to receive mechanical 

ventilation and emotional impact
Anxiety and depression Anxiety and depressive symptoms in the last week General Health Questionnaire (GHQ-12)
Depression Depressive symptoms in the last week Patient Health Questionnaire (PHQ-9)
Posttraumatic stress disorder DSM 5 checklist
Suicide ideation Suicide ideation in the last two weeks Selected items from the Columbia Sui-

cide Severity Rating Scale (C-SSRS)
Acute stress Symptoms of acute stress in the past week Ad-hoc questions
Formal and informal supports Colleagues Ad-hoc questions

Loved ones/friends
Required versus received psychosocial supports and perceived 

benefit
Resilience Overall resilience Brief Resilience Scale (BRS)
Prior conditions Prior physical, mental, and substance use conditions Ad-hoc questions
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Psychological distress: the GHQ-12 is a self-administered 
screening measure for the detection of minor psychological 
distress. It has been translated into many languages and vali-
dated in general and clinical populations worldwide.

Posttraumatic stress disorder: the PC-PTSD-5 is a 5-item 
self-report measure that assesses DSM-5 symptoms of 
PTSD. The PC-PTSD-5 has a variety of purposes, including: 
(1) monitoring symptom change during and after treatment; 
(2) screening individuals for PTSD; (3) making a provisional 
PTSD diagnosis. A total symptom severity score (range 
0–80) can be obtained by summing the scores for each of 
the 20 items. It takes approximately 3–5 min to complete.

Other variables of interest

We are measuring resilience by the Brief Resilience Scale 
(BRS), which is a 6-item scale measuring one’s ability to 
bounce back or recover from stress. Participants are asked 
to indicate the extent to which they agreed with each of 
the items according to a 5-point Likert scale (1 = strongly 
disagree; 5 = strongly agree). The BRS is scored by reverse-
coding Items 2, 4, and 6 and calculating the sum of all six 
items. It takes on average 2 min to complete.

Trust in the workplace and the government regarding actions 
to manage the pandemic are measured by ad-hoc questions such 
as “to what extent do you trust that your workplace can manage 
the COVID-19 pandemic?” and “to what extent do your trust 
that the government can manage the COVID-19 pandemic?” 
rated by a 5-point Likert scale (1 = not at all; 5 = extremely).

Exposures

Workplace-level exposures include (1) Direct care of 
COVID-19 patients (dichotomous variables Yes/No); (2) 
Number of days exposed to COVID-19 patients (continu-
ous); (3) Adequate access to Personal Protective Equipment 
(PPE) (dichotomous, Yes/No) and appropriateness (e.g., 
sufficient, insufficient); (4) Place of work (e.g., emergency 
services, primary care clinics, community center); (5) Pro-
fession (e.g., clinical staff vs. non-clinical staff); and (6) 
Being tested for COVID-19 (dichotomous, Yes/No); and (6) 
in some analyses trust in workplace and government will 
be considered as exposures, though in others they will be 
potential effect modifiers (see below).

Household-level exposures include (1) Any loved ones 
infected with COVID-19 (dichotomous, Yes/No), (2) Any loved 
ones passed away due to COVID-19 (Yes/No), and (3) Number 
of people under your care (e.g., children, elderly) at home.

Demographic and psychosocial factors

The online questionnaire asks about a wide range of personal 
and social factors that will be key covariates for planned 

future analyses, including sociodemographics (e.g., age, 
gender, education, living situation), employment (e.g., place 
of work, current job, redeployment), testing for COVID-19 
(e.g., being tested, results from test, being isolated), fears 
and concerns related to COVID-19 (e.g., concerns about 
getting COVID-19, concerns about infecting loved ones), 
stigma at work (e.g., felt stigmatized by patients and rela-
tives), COVID-19 training and prioritization (e.g., guid-
ance on managing COVID-19 patients, guidance on triage), 
other mental health symptoms (e.g., suicidal ideation, acute 
stress), formal and informal supports (e.g., supports from 
institutions, support from relatives, support from cowork-
ers), and prior conditions (e.g., prior mental, physical, and 
substance use conditions). Additionally, we will include data 
on region-level variables, such as infection and death rates, 
to augment our analyses. Finally, we note that these covari-
ates will be considered confounders, mediators, moderators, 
and effect modifiers, depending on the research question of 
interest. Finally, we will also conduct other analyses where 
the exposures and variables of interest may differ from the 
3 primary outcome domains defined here. For instance, we 
plan to examine gender as an effect modifier of the variables 
of interest.

Data analysis plan

For this longitudinal study, descriptive statistics will pro-
vide an overview of the prevalence of primary exposures, 
mental health variables, and other variables of interest at 
baseline and different time points. Similar analyses will 
be conducted between variables of interest and covariates. 
Based on prior literature and data, potential confounders, 
moderators, and effect modifiers, including time-varying 
exposures, will be identified and examined. Depending on 
the research question, these include—but are not limited 
to—level of exposure, gender, age, worker type, workplace 
conditions, country, COVID-19 infection and death rate per 
100.000 inhabitants, and estimates of hospital occupation 
(e.g., percentage of occupied ICU beds). All study findings 
will be corrected for multiple testing.

For each country, we will use a regression model (e.g., 
x = direct contact with COVID-19 patients, y = GHQ-12) 
appropriate to the nature of the country’s data (e.g., differ-
ent gender proportions, different recruitment schemes) to 
assess the association between COVID-19 related exposures 
and our primary mental health outcomes (i.e., depressive 
symptoms, psychological distress, and PTSD). Models will 
be adjusted for age, gender, and profession. Further, we will 
pool the effect sizes of different countries using meta-ana-
lytic methods controlling for the sample size of each country. 
We will calculate heterogeneity measures (i.e., I^2 and Q 
statistics) and conduct meta-regressions to examine reasons 
for country-level variation in the impact of COVID-19 on 
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the mental health of HCWs. One hypothesized source of 
variation is income level of the country (LMIC vs. HIC). 
Using current methods for mediation analyses allowing for 
interactions (e.g., Potential Outcomes Methods for media-
tion) [25], we will further investigate potential pathways and 
examine whether workplace conditions and trust in govern-
ment mediate or moderate the association between COVID-
19 exposure and mental health outcomes.

Moreover, we plan to conduct multilevel models to 
assess the association between COVID-19 exposure and 
mental health outcomes accounting for cross-country differ-
ences. Multilevel models will include country- and region-
level variables on sampling (e.g., random vs non-random 
sampling), pandemic patterns over time (e.g., COVID-19 
incidence, hospitalization, and mortality rates), and gov-
ernments’ responses to the pandemic (e.g., policies about 
mask use, contact tracing, and social distancing). Finally, 
we will also use multilevel structural equation models to 
assess associations across multiple measures and countries 
and take into account validation issues and data reduction 
of questionnaires.

Web‑based platform and methods to protect 
the confidentiality

The study uses a digital platform hosted at the University 
of Chile, whose functionality, in terms of data management 
and protection, is akin to REDCap. The platform is flexible, 
reliable, and has previously been used in prior studies. The 
servers are housed at the University of Chile and have data 
encryption technology that meets international standards.

The platform permits (1) the creation of online surveys 
that can be answered on personal computers (PCs), tablets, 
or mobile phones; (2) reliable and secure data capture and 
storage; and (3) the preparation of databases that can be eas-
ily exported in multiples formats that are compatible with 
most statistical software.

To guarantee confidentiality, an “ID” code system is 
being used to identify and subsequently monitor each par-
ticipant. To guarantee security, three central aspects are 
considered: (1) access to the system is restricted only to 
personnel with access credentials assigned by the adminis-
trator and defined by the study’s Coordinating Committee; 
(2) the data entered is backed up daily on virtual servers 
that guarantee the security, integrity, and availability of the 
information, and which comply with international regula-
tions for the handling of human subjects research data; and 
3) any modification of the database is traceable.

This study protocol has been approved by several Institu-
tional Review Boards in each country, the Faculty of Medi-
cine, University of Chile, and the one at Columbia Univer-
sity. Additionally, for those studies developed in the Region 

of the Americas, there was a validation by the PAHO Ethical 
Review Committee.

Discussion

We have presented the protocol study of a timely, multina-
tional initiative to study the health and mental health of health 
care workers and other variables of interest concerning the 
COVID-19 pandemic. The study's overarching goal is to pro-
duce generalizable evidence based on rigorous study design 
and longitudinal follow-up to inform policy and develop 
guidelines and scalable interventions for different health care 
systems to support health workers who are disproportionally 
exposed to the global threat of COVID-19. The novelties of 
this study are the following: (1) allowing within- and across-
country investigations regarding the mental health impact, 
exposure to COVID-19 and work conditions; (2) incorporat-
ing subgroup analyses: given the large sample size, we will 
be able to determine separate effects for men and women, 
for health workers from different age groups, cultural back-
grounds, and disparate socioeconomic groups; (3) includ-
ing all workers in the health care setting at a wide variety of 
health centers to enable separate investigation of the effect by 
profession (e.g. physician, nurse, cleaning staff) and health 
care setting (e.g. academic hospital, elderly home, care for 
the disabled, mental health facilities, primary care centers), 
as well as their interaction; (4) taking into account the nature 
and the extent of the health care system response (e.g., deploy-
ment, increased workload) to advance our understanding of 
these complex phenomena and to inform policy and develop 
the kind of supports that this population deems useful.

We note three main limitations of this study. First, we do 
not have data on comparable study samples from the period 
before the pandemic except for Brazil, Italy (Cagliari and 
Verona), and Lebanon. Therefore, it will not be possible 
to directly compare the specified outcomes in most sites 
before and during the pandemic. Second, despite our efforts 
to recruit samples of HCWs that reflect the background 
population at a large number of sites, there was no uniform, 
stringent recruitment scheme in place that could guarantee 
a high degree of representativeness at all sites. Third, given 
the lack of validated questionnaires on COVID-19 related 
exposures at the start of the study, not all items in the ques-
tionnaire used have been validated.

Through this global initiative, we will be able to iden-
tify vulnerable groups among health workers, including the 
key factors (e.g., demographic variables, home situation, 
COVID-19 exposure, work conditions, years of training) that 
increase risk for developing mental health problems over 
time. Consequently, specific guidelines and interventions 
can be generated targeting these most vulnerable groups. 
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Lastly, findings on predictors of mental health variables dur-
ing the COVID-19 pandemic are essential for improving our 
response and protecting our health workers during future 
crises of similar nature.

Supplementary Information The online version contains supplemen-
tary material available at https:// doi. org/ 10. 1007/ s00127- 021- 02211-9.
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