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A B S T R A C T   

Background: . High-quality comprehensive data on short-/long-term physical/mental health effects of the COVID- 
19 pandemic are needed. 
Methods: . The Collaborative Outcomes study on Health and Functioning during Infection Times (COH-FIT) is an 
international, multi-language (n=30) project involving >230 investigators from 49 countries/territories/regions, 
endorsed by national/international professional associations. COH-FIT is a multi-wave, on-line anonymous, 
cross-sectional survey [wave 1: 04/2020 until the end of the pandemic, 12 months waves 2/3 starting 6/24 
months threreafter] for adults, adolescents (14-17), and children (6-13), utilizing non-probability/snowball and 
representative sampling. COH-FIT aims to identify non-modifiable/modifiable risk factors/treatment targets to 
inform prevention/intervention programs to improve social/health outcomes in the general population/ 
vulnerable subgrous during/after COVID-19. In adults, co-primary outcomes are change from pre-COVID-19 to 
intra-COVID-19 in well-being (WHO-5) and a composite psychopathology P-Score. Key secondary outcomes are a 
P-extended score, global mental and physical health. Secondary outcomes include health-service utilization/ 
functioning, treatment adherence, functioning, symptoms/behaviors/emotions, substance use, violence, among 
others. 
Results: . Starting 04/26/2020, up to 14/07/2021 >151,000 people from 155 countries/territories/regions and 
six continents have participated. Representative samples of ≥1,000 adults have been collected in 15 countries. 
Overall, 43.0% had prior physical disorders, 16.3% had prior mental disorders, 26.5% were health care workers, 
8.2% were aged ≥65 years, 19.3% were exposed to someone infected with COVID-19, 76.1% had been in 
quarantine, and 2.1% had been COVID 19-positive. 
Limitations: . Cross-sectional survey, preponderance of non-representative participants. 
Conclusions: . Results from COH-FIT will comprehensively quantify the impact of COVID-19, seeking to identify 
high-risk groups in need for acute and long-term intervention, and inform evidence-based health policies/stra
tegies during this/future pandemics.   

1. Introduction 

In March 2020, the World Health Organization (WHO) declared the 
COVID-19 virus (known as Coronavirus) a global pandemic. Up until 
July 23rd, 2021, 192,694,293 individuals had confirmed COVID-19 
infection, and 4,138,605 died.(Dong et al., 2020; Johns Hopkins 
University, 2020; World Health Organization, 2020) The infection was 
first detected in China and subsequentially in all six inhabited conti
nents, leading to almost ubiquitous public health restrictive measures (e. 
g., personal/public space hygiene measures, social/physical distancing, 
travel restrictions, personal protective equipment, quarantine). Both the 
COVID-19 pandemic and applied restrictive measures can have marked 
detrimental effects on physical and mental health-related quality of life 
and functioning of the general population(Kazan Kizilkurt et al., 2020) 
and in specific population groups, which could be at increased risk of 
poor health and well-being during infection times (i.e., health workers, 

children, elderly, individuals with physical or mental conditions, 
(Alonso et al., 2021; Anmella et al., 2020; Lima et al., 2020; Qiu et al., 
2020; Salazar de Pablo et al., 2020; Wang et al., 2020) refugee
s/social/ethnic/linguistic minority groups, people experiencing rele
vant financial loss/losing their job). 

A pandemic is a very stressful event per se, considering exposure to 
deaths, multi-level restrictions, emotions of fear and an uncertain future. 
In the U.S. only, it is estimated that up to 40 million people will lose their 
job due to the COVID-19 pandemic, with the lower socio-economic strata 
of the population bearing the hardest consequences.(Poor Americans Hit 
Hardest by Job Losses Amid Covid-19 Lockdowns, Fed Says - The New 
York Times, 2021) Moreover, behavioural restriction and social isolation 
measures have forced drastic life-style changes in every-day (co-)living 
conditions, which can (independently from the infection’s spreading) 
introduce additional stress with concurrently minimized stress manage
ment resources access/availability, and potentially trigger unhealthy 
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life-style, coping strategies, and verbal and physical aggressive behav
iours within households.(Fullana et al., 2020) Extended exposure to 
overall stress may contribute to alterations in biological stress-responsive 
systems (i.e., hypothalamic-pituitary-adrenal axis, autonomic nervous 
system, sympatho-adreno-medullary system, immune system) and pre
cipitate physical and mental disorders (e.g., depression and anxiety dis
orders)(Chrousos, 2009) or negatively affect ongoing conditions in 
people already affected by mental or physical conditions. Beyond an 
immediate impact on health, the pandemic might also have delayed onset 
or long-term consequences in people not returning to their baseline after 
the removal of the stressful pandemic. 

Taken together, apart from the direct COVID-19-infection-related 
health complications, secondary/indirect physical/mental health com
plications might represent the much larger, crucial and still unpredict
able public-health-related burden of the pandemic.(Clark et al., 2020) 
However, only few studies have currently reported original, natio
nally/geographically comparable, inclusive and multi-language, repre
sentative data on health and well-being during the COVID-19 pandemic, 
and even less have included person-level assessments from the 
pre-COVID-19 period. In contrast, most studies have reported on data 
only from individual countries, with small and non-representative 
sample sizes, a focus on subgroups and/or very restricted sets of out
comes.(Thomas et al., 2020) Most published/registered/ongoing studies 
on the mental health impact of the COVID-19 pandemic have used an 
either single-wave cross-sectional or longitudinal design assessing the 
general population or, even more so, specific groups in a single country 
(or restricted set of). The largest cross-sectional planned study to the 
best of our knowledge targeted sample size of 65,000 subjects 
(NCT04378452), while most studies had <10,000 participants. Few 
longitudinal studies are targeting large national samples, such as one UK 
study planning to recruit >1,000,000 people (ISRCTN97041334), or 
have a multi-national approach, such as one study planning to recruit in 
14 countries (NCT04367337). However, even such large studies did not 
consider linguistic/ethnic minorities, most studies use <5 
mental-health-related assessment instruments, and few studies include 
non-psychological parameters, behavioural coping, or detailed de
mographic data.(Thomas et al., 2020) Acknowledging these gaps in the 
existing and evolving literature, and considering the unclear mecha
nisms underlying associations between the COVID-19 pandemic and 
health outcomes, unclear epidemiologic estimates, possible persistence 
of adverse outcomes after the pandemic in subgroups, unclear risk and 
protective factors, and differences across countries, large multi-language 
studies collecting multi-dimensional data throughout the pandemic 
from all the six continents are urgently needed. 

This article presents the hypotheses, methodology and current 
dissemination status (July 23rd, 2021) of the Collaborative Outcomes 
study on Health and Functioning during Infection Times (COH-FIT), a 
large-scale, inclusive and multi-language global study and unique 
collaboration between over >230 researchers from 49 countries/terri
tories/regions and six continents, focusing on the adult particpant part 
of the survey study. Concurrently, we put the COH-FIT project in the 
context of previous or ongoing research on mental health outcomes 
during the COVID-19 pandemic. The design of the COH-FIT study may 
allow the better identification of non-modifiable/modifiable multi
system risk/resilience factors, and inform and facilitate both acute/long- 
term preventive responses and better adaptation capacity to the COVID- 
19 pandemic, without leaving linguistic minorities behind, potentially 
informing also evidence-based strategies for future pandemics/global 
crises. 

2. Study design and methodology 

In this section, the COH-FIT project is outlined regarding design, 
registration, objectives, hypotheses, development, researchers and in
stitutions, countries/territories/regions involved, timeline, primary/key 
secondary/secondary outcomes, target populations, questionnaire 
development, variable selection, survey structure, survey platform, 
recruitment strategies, data storage and management, envisioned sta
tistical analyses, funding, focusing on the COH-FIT-Adult (COH-FIT-A) 
part of the survey study. A description of the design of COH-FIT- 
Adolescent (COH-FIT-AD) and COH-FIT-Child (COH-FIT-C) is available 
elsewhere.(Solmi et al., 2021) 

2.1. Clinical trial registration statement 

The protocol of the COH-FIT study was finalized before first data 
collection, submitted on April 27th to ClinicalTrials.gov and officially 
registered there on May 12th, 2020 (Identifier: NCT04383470). 

2.2. Objectives and hypotheses 

The primary objective of COH-FIT is to assess, quantify and under
stand the impact of the COVID-19 pandemic and related protective 
measures on the health and well-being, as well as on social, behavioural 
outcomes and coping strategies, and health-service functioning in the 
general population, and across specific population risk groups. Our hy
potheses are that both physical and mental health and well-being of the 
general population is heterogeneously affected by the pandemic. Some 
groups that are characterized by non-modifiable risk factors are at 
increased risk of poor outcome, but also certain individual/environ
mental/institutional modifiable risk factors are identifiable, informing 
resource allocation for interventions/preventive strategies during pre
sent/future infection times. 

2.3. Collaborator network 

The COH-FIT project, with >230 clinicians/researchers/academi
cians, across 49 countries/territories/regions and six continents, em
braces to the authors’ knowledge currently the largest global network 
(full list available at: www.coh-fit.com/collaborators/) among COVID- 
19 related health projects. Principal investigators of the COH-FIT proj
ect (Fig. 1) are Christoph U. Correll, MD, and Dr. Marco Solmi, MD, PhD 
(details available at: https://www.coh-fit.com/project-leads/). Coordi
nating co-investigators are Agorastos Agorastos, MD, Aristotle Univer
sity of Thessaloniki, Greece, and Andrés Estradé, MSc, Universidad 
Católica, Uruguay. Individual reseachers from the professional network 
of PIs were invited to the project, with subsequent spontaneous team 
compositions at country level. Clear criteria for participating to global 
and local papers were set and agreed upon. No formal agreement was 
signed by any member, and the project has been developed based on 
mutual trust and consideration, globally coordinated by the coPIs and 
study coordinators, and locally at country level. 

2.4. Supporting and endorsing organizations 

COH-FIT is supported by many organizations/institutions, and na
tional scientific associations including European College of Neuro
psychopharmacology Network on the Prevention of Mental Disorders 
and Mental Health Promotion (ECNP PMD-MHP), European Psychiatric 
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Association (EPA), World Association of Social Psychiatry (WASP), Eu
ropean Lifestyle Medicine Organization (ELMO), The Association for 
Child and Adolescent Mental Health (ACAMH), World Alliance for Crisis 
Helplines, among many more (full list of supporting partners available at 
https://www.coh-fit.com/partners/). 

Partners that funded COH-FIT are listed in details in supplementary 
Table 5. 

2.5. Study design and timeline 

The COH-FIT study is a cross-sectional survey, structured in three 
consecutive waves (wave 1, during the COVID-19 pandemic until the 
World Health organization (WHO) has declared the pandemic over; 
wave 2, starting six months later, lasting 12 months; wave 3, 24 months 
later, lasting 12 months). Although cross-sectional at an individual level, 
COH-FIT continuously collects information during and after the 
pandemic, ultimately collecting longitudinal data at a population level, 
since individuals of the population are being sampled and assessed at 
different times and regional severities of the pandemic and related re
strictions and effects. Study participation is anonymous. No country is 
excluded. 

2.6. Ethics committee approval 

The online survey launch on the COH-FIT website (www.coh-fit.co 
m) occurred immediately after the first ethics committee/Institutional 
Review Board (IRB) approval (Aristotle University of Thessaloniki, 
Greece, 04/27/2020). Afterwards, prior to active local/national inves
tigator outreach and advertisement activities regarding COH-FIT 
dissemination, approval or waiver (due to the anonymous, observa
tional nature of the study) was sought from at least one national IRB. 

2.7. Target population and targeted minimum sample size 

The COH-FIT study targets adults (≥18 years old) in all countries/ 
territories/regions, plus adolescents (14-17) and children (6-13) in most 
countries. Demographic, socio-economic, occupational, and clinical 
variables will identify specific population subgroups (i.e., age groups, 
genders, mental or physical conditions, pregnant women, health 
workers, immigrants, etc.). The minimum targeted sample size upon 
study design was 50,000 participants in wave 1, and 30,000 each in 
wave 2 and 3. Since the survey participation is anonymous, individuals 
can’t be matched across consecutive waves, but in waves 2 and 3, par
ticipants will be asked if they participated in a prior COH-FIT wave. 

2.8. Continent and country participation 

The COH-FIT survey is freely accessible online. COH-FIT collabora
tors from 49 countries/territories/regions are actively promoting/ 
disseminating/advertising the COH-FIT study via multi-channel ap
proaches after IRB approval or waiver (see above). The following 49/ 
territories/regions countries are part of the COH-FIT via >230 local 
COH-FIT collaborators from over 120 institutions: i) Africa: Algeria, 
Egypt, Nigeria, South Africa, Tunisia, Uganda; ii) Asia: Bangladesh, 
China, India, Iran, Israel, Japan, Kazakhstan, Pakistan, Palestine, South 
Korea, Taiwan, Thailand; iii) Europe: Austria, Belarus, Belgium, Cyprus, 
Czech Republic, Denmark, France, Germany, Greece, Hungary, Ireland, 
Italy, Netherlands, Poland, Portugal, Romania, Russia, Serbia, Spain, 
Sweden, Switzerland, Turkey, United Kingdom; iv) North America: 

Canada, Mexico, United States of America; v) Oceania: Australia; vi) 
South America: Brazil, Chile, Colombia, Uruguay. 

2.9. Language availability and survey translations 

The survey is currently available in the following 30 languages: 
Arabic, Bengalese, Chinese (traditional), Chinese (simplified), Czech, 
Danish, Dutch (Belgium), Dutch (Netherlands), English, French, 
German, Greek, Hungarian, Italian, Japanese, Korean, Polish, Persian 
(Farsi), Portuguese (Brazil), Portuguese (Portugal), Romanian, 
Romansch, Russian, Serbian, Spanish, Swedish, Thai, Turkish, Urdu, 
Xhosa. 

For each language, the original English version underwent two in
dependent forward translations, followed by a harmonization of the two 
versions to create a target-language version, and one independent back- 
to-English translation by a third translator blinded to the original En
glish version. The final version required the consensus of the three 
translators. Translators were healthcare professionals with specific 
competence in both the source and target language and questionnaire 
validation. 

2.10. Survey platform, data management and protection 

COH-FIT survey data are collected, stored and managed using the 
Research Electronic Data Capture (REDCap) software tool hosted at the 
Department of Neurosciences of the University of Padua, Italy, and at 
Department of Child and Adolescent Psychiatry, Charité Uni
versitätsmedizin, Berlin, Germany.(Harris et al., 2009) REDCap is a 
secure, web-based application designed to support data capture for 
research studies and used in >3,700 institutions worldwide and pro
vides: 1) an intuitive interface for validated data entry; 2) audit trails for 
tracking data manipulation and export procedures; 3) automated export 
procedures for seamless data downloads to common statistical packages; 
and 4) procedures for importing data from external sources. The appli
cation and data part reside on two separate virtual machines. The in
formation is stored in two different datastore nodes to ensure resilience, 
disaster recovery and business continuity. Backup of all information is 
ensured daily. The entire system is protected by two perimetral defense 
levels. All operations are logged as required by GDPR law. The partici
pation to the study is 100% anonymous and voluntary. No individually 
identifying information or data regarding individuals’ online activity 
will be collected and retained. Participating countries’ national data will 
be made promptly available upon request to the members of each 
country’s national COH-FIT coordinating team, prioritizing the global 
results dissemination before dissemination of local results. The inter
national PIs and statistical analysis core team (see below) will have 
unlimited access to all global data for 15 years. 

2.11. Informed consent 

All adult participants must provide informed consent electronically 
on the survey’s platform prior to initiating the survey. 

2.12. Survey structure and format 

2.12.1. Survey structure 
The survey is divided into three arms, namely COH-FIT-A (adults), 

COH-FIT-AD (adolescents), COH-FIT-C (children) (Fig. 2). We here focus 
on COH-FIT-A. 
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In the COH-FIT-A, adults first fill out the self-rated COH-FIT-A 
questionnaire. Additionally, participants reporting being legal guard
ians of minors have the option to list their children’s or adolecents’ age, 
and physical and mental health diagnoses and rate them with the Chil
dren’s Global Assessment Scale (CGAS),(Shaffer et al., 1983) and Pedi
atric Quality of Life Enjoyment and Satisfaction Questionnaire 
(PQ-LES-Q).(Endicott et al., 2006) Finally, before study completion, 
participants have the option to answer validated questionnaires, namely 
Altman Self-Rating Mania Scale (ASRM),(Altman et al., 1997) Brief 
Obsessive Compulsive Scale (BOCS),(Bejerot et al., 2014) Brief Resil
ience Scale (BRS),(Smith et al., 2008) CGAS,(Shaffer et al., 1983) 
Generalized Anxiety Disorder 7-item scale (GAD-7),(Spitzer et al., 2006) 
Patient Health Questionnaire 9-item scale (PHQ-9),(Kroenke et al., 
2001) PTSD Checklist for DSM-5 (PCL-5),(Blevins et al., 2015) Prodro
mal Questionnaire-16,(Ising et al., 2012) Suicidal Behaviors 
Questionnaire-Revised (SBQ-R).(Osman et al., 2001) 

2.12.2. Survey format 
The survey has an adaptive format. Depending on the selected age of 

the participant, COH-FIT-A, COH-FIT-AD, or COH-FIT-C are individually 
activated. In addition, particular questions are displayed based on spe
cific answers to preceeding questions, following a predefined branching 
logic. Participants have the option of saving their answers and returning 
later to the survey for questionnaire completion through a generated 
Return Code. This code is sent automatically to an individually inputed 
e-mail address of preference (neither the code nor email address are 
stored in the database) and is requested to rejoin and complete the saved 
questionnaire. 

2.13. COH-FIT questionnaire, variables and rating 

2.13.1. Targeted areas of interest 
The COH-FIT questionnaire targets information on demographic and 

socioeconomic status including migrant status, physical and mental 
health, pregnancy stuatus, well-being, functioning, emotional/psycho
logical, behavioural and environmental factors, including restrictions 
and COVID-19 exposure-related information, health care access/utili
zation, vaccine-related beliefs/behavior, treatment adherence, tele
health, personal opinions about pandemia response measures and 
individual coping strategies, among others. A list of modifiable/non- 
modifiable factors and outcomes is available in Table 1, and Fig. 3. 

“Modifiable” and “non-modifiable” labels have been assigned from a 
stake-holder perspective, with those labeled “modifiable” that represent 
promptly actionable factors. 

2.13.2. Questionnaire development 
Survey questions were chosen according to published literature on 

the effects of pandemics and social isolation, and ongoing survey and 
cohort studies assessing the health impact of COVID-19 (see Supple
mentary Material for the considered body of evidence). The goal was to 
develop a questionnaire that was easy to score through simple rating and 
scoring instructions, comprehensively covering the areas of evaluation 
specified in Table 1 and Fig. 3. The first-draft questionnaire was devel
oped by the two PIs, which then underwent extensive testing, revision 
and improvement by the whole COH-FIT Consoritum who ultimately 
approved the final version. Specifically, after reaching consensus on the 
areas to be assessed by the COH-FIT survey, the item pool was screened 
to determine the questions’ applicability and relevance to the pandemic 
phases across cultures. Special attention was given to including items 
rating the level of COVID-19-related information in the population, ac
cess to/utilization of healthcare, current restrictive measures, specific 
emotional or behavioral changes. The language of the collected ques
tions was adapted to qualify for use in the general population. Group 
consensus on both content and form was finally reached. The items were 
selected, so that the COH-FIT-A can be completed within 30-35 minutes. 

To utilize a consistent and intuitive rating/scoring system that also 
will allow pooling across different times/dimensions, the final contin
uous, quantitative outcome items were as much as possible rescaled into 
a homogenous 0-100 visual analogue scale (VAS). These outcome 
questions are asked for the time period of “2 weeks of normal life prior to 
the outbreak of the COVID-19 pandemic” and for the “last two weeks 
prior to taking the survey”. We chose the period of two weeks to allow 
for a reasonable time frame that would assure stability and validity of 
the response and also to be consistent with the The CoRonavIruS Health 
Impact Survey (CRISIS), conducted by investigators of the National 
Institute of Mental Health.(CRISIS, 2021) (https://github.com/nimh 
-comppsych/CRISIS) Exceptions to this 2-week time frame are ques
tions about suicide attempts (lifetime before the pandemic and since the 
pandemic). Items for each psychopathologic/behavioral domain of in
terest were selected by the two PIs aiming to as much as possible capture 
the assessed dimension (e.g., asking about sadness and lack of interest to 
capture depression, about being nervous/anxious/on the edge and un
able to stop worrying for anxiety, about recurrent trauma-related ex
periences, acting/feeling like if trauma occurring again, avoidant 
behavior and alert status for post-traumatic symptoms) and endorse
d/approved after beta-testing by the extended COH-FIT investigator 
team. For some outcomes, key items were extracted from the following 
validated questionnaires (which were optional additional question
naires that a subset of adults can complete after completion of 
COH-FIT-A to test the validity of the selected COH-FIT-A items): Altman 
Self-Rating Mania Scale (ASRM),(Altman et al., 1997) Brief Obsessive 
Compulsive Scale (BOCS),(Bejerot et al., 2014) Brief Resilience Scale 
(BRS),(Smith et al., 2008) CGAS, Generalized Anxiety Disorder 7-item 
scale (GAD-7),(Spitzer et al., 2006) Patient Health Questionnaire 
9-item scale (PHQ-9),(Kroenke et al., 2001) PTSD Checklist for DSM-5 
(PCL-5),(Blevins et al., 2015) Prodromal Questionnaire-16,(Ising et al., 
2012) Suicidal Behaviors Questionnaire-Revised (SBQ-R).(Osman et al., 
2001) Answers to all questions, except for consent, the date of survey 
response, and age are optional. 

Fig. 1. Collaborative Outcomes study on Health and Functioning during 
Infection Times (COH-FIT) logo. 
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2.14. The COH-FIT project international website 

The website (www.coh-fit.com) is the project hub, providing infor
mation on the project (study design, project leads, collaborators, sup
porting and/or endorsing organizations, funding, relevant publications) 
and link to the survey in all available languages. A prominent, central 
link directs visitors to the survey platform, where visitors can re-select 
the survey language. Hourly updated study participation statistics per 
country are provided on an interactive world map (https://www.coh-fit. 
com/project-statistics/). 

2.15. Participant recruitment 

Two main recruitment strategies are applied. The first snowball 
approach generates a non-probability, convenience sample aiming to 
maximize the overall number of collected responses through several 
channels of targeted/untargeted, personal/institutional advertisement 
(e.g., social media, mass media, personal network, press releases, insti
tutional newsletters) in all countries/territories/regions with IRB 
approval/waiver. The second approach targets nationally representative 
samples (with respect to sex, age, country/region, education (university: 
yes/no), and employment (yes/no), by paid professional polling com
panies collecting COH-FIT survey responses on behalf of the project 

members. 

2.16. Primary and secondary outcomes 

Co-primary outcomes are well-being, and a composite psychopa
thology measure (P-score). Well-being is measured with the full WHO-5 
questionnaire,(Topp et al., 2015) yet answer options were converted 
from the six-points Likert items to a VAS 0-100 scale. 

The P-score is measured as the sum of unit-weighted domains 
measuring symptoms in the psychopathologic spectra, including only a 
priori extracted items proving to be valid after external validation with 
full questionnaires (correlation threshold r≥0.5). A-priori domains 
envisioned to compose P-Score are: anxiety, depression, sleep, concen
tration, post-traumatic stress, obsessive-compulsive symptoms, bipolar 
mania, stress, and psychosis (for domains with multiple items, we will 
only retain the items correlating at least r≥0.2 provided the combined 
r≥0.5). 

Singe/dual items used in the COH-FIT survey were extracted from 
the following validated self-report instruments: Generalized Anxiety 
Disorder 7-item scale(Spitzer et al., 2006) for anxiety, Patient Health 
Questionnaire 9-item scale (Kroenke et al., 2001) for depression, sleep 
and concentration, PTSD Checklist for DSM-5 (Blevins et al., 2015) for 
post-traumatic stress, Brief Obsessive Compulsive Scale (Bejerot et al., 

Fig. 2. COH-FIT survey participation flow chart 
Legend. ASRM, Altman Self-Rating Mania Scale (Altman et al., 1997); BOCS, Brief Obsessive Compulsive Scale (Bejerot et al., 2014); BRS, Brief Resilience Scale 
(Smith et al., 2008); CGAS, Children’s Global Assessment Scale(Shaffer et al., 1983); GAD-7, Generalized Anxiety Disorder 7-item scale(Spitzer et al., 2006); OCD, 
Obsessive Compulsive Disorder; PCL-5, PTSD Checklist for DSM-5(Blevins et al., 2015); PHQ-9, Patient Health Questionnaire 9-item scale(Kroenke et al., 2001); 
PQ-LES-Q, Pediatric Quality of Life Enjoyment and Satisfaction Questionnaire(Endicott et al., 2006); PQ-16, Prodromal Questionnaire-16(Ising et al., 2012); PTSD, 
Post-Traumatic Stress Disorder; SBQ-R, Suicidal Behaviors Questionnaire-Revised(Osman et al., 2001). 
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2014) for obsessive-compulsive symptoms, Altman Self-Rating Mania 
Scale(Altman et al., 1997) for bipolar mania, WHO-5(Topp et al., 2015) 
for stress, and the Prodromal Questionnaire-16(Ising et al., 2012) for 
psychosis. 

Key secondary outcomes are a P-Extended score (see below), global 
physical health, global mental health, global health (average of physical 
and mental health). The P-Extended score is the sum of unit weighted 
domains also including those domains not correlating well enough to 
make it to the P-Score, plus loneliness, helplessness, and anger, for 
which no validated scales were utilized. For further information about 
the data analytic approach, see below. 

Secondary outcomes include individual psychopathology domains 
(anxiety, depression, post-traumatic stress, obsessive-compulsive 
symptoms, bipolar mania symptoms, mood swings, delusions, halluci
nations). In addition, episodes of self-injurious behavior, panic, sleep 
problems are assessed. We also consider suicidality (suicidal thoughts 
during the pandemic only, number of suicide attempts and proportion of 
people attempting suicide/ number of suicide attempts during 
pandemic), number of episodes witnessing, experiencing or perpe
trating, aggressive behavior, other psychological experiences (anger, 
loneliness, helplessness, fear of infection, boredom, frustration, stress, 
cognition, sleep, anger, helplessness), substance and behavioral addic
tive behaviors (cigarettes, alcohol, cannabinoids, other substances, as 
well as gambling). Family/social/interpersonal/work/school func
tioning, self-care, social interactions, hobbies/free-time are inquired 
about. Resilience is also considered as a potential outcome influenced by 
the pandemic or as an outcome moderator. Regarding physical health, 
general physical health, body mass index (kg/m2), and pain are 
measured. Social altruism is captured with experienced social support 
and episodes of prosocial activities. Other daily behaviors include time 

spent on social media, internet, gaming, watching TV, reading, listening 
to music, and physical activity/exercising, among others. Finally, data 
on the impact of COVID-19 on educational activities of medical doctors, 
and the impact of telemedicine on their clinical experience are collected. 

Co-primary, key secondary, and secondary outcomes are measured 
as change between the last two weeks of regular life before COVID-19 
outbreak and the immediate last two weeks before taking the COH-FIT 
survey. 

To view the whole set of questions, readers are invited to take the 
survey at www.coh-fit.com. 

2.17. Statistical analyses 

All analyses will be conducted with either R (https://www.R-project. 
org)(https://www.R-project.org/. R Foundation for Statistical 
Computing, Vienna, n.d.) or Stata (Stata Statistical Software: Release 15, 
2017) upon consensus on scripts between two analysts to ensure 
consistent results across analysts, softwares, and packages. 

Descriptive statistics will be used for demographic, socio-economic, 
environmental, clinical, behavioral and psychological variables and 
emotions, across modifiable and non-modifiable factors. Change of co- 
primary, key secondary and secondary outcomes during the COVID-19 
pandemic compared with before the pandemic will be reported, as 
well as proportion of people with worst and best outcome during the 
pandemic. Additionally, worst or best percentile, proportions of subjects 
above a threshold validated against full questionnaires, or mean value 
during the pandemic will be used as outcomes to anwer different reseach 
questions. 

Table 1 
A list of main variables and a-priori definition (exposure, outcome) of variables collected in the COH-FIT study.  

Non modifiable exposure Modifiable exposure Outcomes [baseline values acting also as moderators, and change values as 
mediators] 

Demographic 
and socio- 
economic 

Environmental 
and clinical 

Behavioral/ 
Psychological 

Emotions / 
subjective 
status 

Environmental 
and clinical 

Primary 
outcomes 

Secondary outcomes 

Age COVID-19 
infection / 
symptoms 

Adherence to 
pandemic- 
related social 
restrictions 

Anger Access to 
medications 

Well-being Anxiety symptoms 
/ Panic episodes 

Aggressive 
behavior 
perpetration 

Appetite and 
food intake 

Education COVID-19 related 
social restriction 
severity and 
duration 

Vaccine-related 
beliefs and 
behavior 

Boredom Mental health 
care access/ 
utilization 

Composite 
mental health 
P-Score 

Depressive 
symptoms 

Aggressive 
behavior 
victim 

BMI 

Employment 
status 

Family history of 
mental illness 

Coping strategies Fear of getting 
infected 

Physical 
healthcare 
access/ 
utilization  

Euphoric mood/ 
Mood swings 

Aggressive 
behavior 
witnessing 

Pain 

Ethnicity/ 
migration 

Household (rooms, 
outside space, co- 
living people, 
social support) 

Exercise Frustration Access to 
protective 
devices 

Key 
secondary 
outcomes 

Obsessive- 
compulsive 
symptoms 

Concentration Telemedicine 
experience 

Gender Mental condition Prosocial 
behavior 

Helpelessness COVID-19 
information 

P-Extended 
score 

Post-traumatic 
symptoms 

Self-injurious 
behavior 

Impact on 
education 

Job type Medical condition Screen time 
(social media, 
TV, gaming, 
reading, listening 
to music) 

Loneliness Economic loss General 
mental health 

Psychotic 
symptoms 
(Hallucinatory 
experiences/ 
delusional 
experiences) 

Sleep problems  

Marital status Past traumatic 
events 

Sexual activity Resilience Healthcare 
system (by 
country) 

General 
physical 
health 

Suicidal ideation / 
attempt 

Addictive 
behaviors/ 
substances  

Socioeconomic 
status 

Urbanicity  Stress Number of 
medications 

Functioning / 
Quality of life    

Legend. Modifiable exposure will also be considered as outcomes, depending on hypotheses to be tested. 
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2.17.1. Data cleaning and quality check 
Any responses provided on the website before April 26th, 2020 (first 

COH-FIT approval by Ethical Committee and Institutional Review Board 
of Aristotle University of Thessaloniki, Greece, on April 15th, 2020) will 
be removed. Only respondents providing responses to all items of two- 
item outcomes, or to all items but one of three  or more-item out
comes,  will be included in the main analyses. The allowed missing items 
will be imputed via multiple inputation by chained equations (using 
MICE alogrithm with mice(van Buuren and Groothuis-Oudshoorn, 2011) 
package in R). 

2.17.2. Weighting and adjusting for confounding factors 
In order to provide nationally representative estimates, the following 

weighting procedures will be applied within countries/territories/re
gions. Within each country, the non-representative sample will be 
weighted by quota of key variables e.g. age, gender, job status, educa
tion, according to official representative quota (https://population.un. 
org/wpp/Download/Standard/Population) to maximize consistency. 

Weighting will be applied to countries with ≥100 participants who 
completed the surveys, with countries with <100 left unweighted. 
Weighting will be performed with the “survey” package  in R using the 
following procedures, with the primary objective of correcting survey 
coverage error. First, as some population reference statistics are avail
able as joint probabilities (age X gender) but others only as marginal 
probabilities (education, employment), we will use iterative propor
tional fitting (raking) to compute sample weights that approximate the 
overall population distributions, but with the constraint that weights 
cannot exceed sample unit weights by a factor of more than 12. Second, 
if the fitting algorithm fails to converge for any country (e.g. due to very 
low sample cell sizes), we would then attempt to compute weights for 
that country through post-stratification, first on age X gender, and then 
education (second) or employment (third) in the event of non- 
convergence resulting from the constraints previously referred to. 
https://population.un.org/wpp/Download/Standard/Population/ 

We will also run our key secondary analysis separately in by- 
continent analyses including an additional adjustment factor derived 

Fig. 3. COH-FIT variables universe 
Legend. P-score is a psychopathology composite score indicating an “overall” symptom measure. It includes anxiety, depressive, obsessive-compulsive, post-trau
matic, delusional and hallucinatory experiences, as well stress, sleep, concentration. 
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from direct comparison of representative vs non-representative samples 
on a by-continent basis. 

To adjust for representativeness of each country’s samples, each 
country will be assigned an adjustment factor accounting for the re
sponses/country population ratio. 

2.17.3. Association between factors and outcomes 
The association between non-modifiable and modifiable risk factors 

and co-primary outcomes will be measured as follows. The association 
between explanatory factors and co-primary, key secondary, and sec
ondary outcomes will be tested with multivariable linear or logistic 
regression analysis (depending on outcome of interest). Multivariable 
models will include  date/country-matched COVID-19 cumulative inci
dence and deaths in the past 7 or 14 days (freely available repository by 
the Johns Hopkins University: https://github.com/CSSEGISandData/ 
COVID-19), as well as country-specific and/or region-specific restriction 
measures drawn from the survey responses and/or national databases. 
Backward model selection and/or LASSO will be used to select the best 
multivariable model, together with literature-based relevant factors. 
Factors will be presented in descending order based onhttps://github. 
com/CSSEGISandData/COVID-19 large, medium, and small effect size 
associations, following Cohen’s original definition (small=0.2-0.49, 
medium=0.5-0.79, large≥0.8).(Sullivan and Feinn, 2012) For backward 
model selection, in case the variables are collinear, the most statistically 
or clinically significant variable will be selected. 

For additional publications the same analyses will be conducted on 
additional outcomes, with added approaches as appropriate. 

2.17.4. Additional analytic approaches 
Additional analytic approaches will be used. First, we will run a 

network analysis with a set of “nodes” selected based both on results of 
the primary analyses (exposure variables consistently associated with 
primary and secondary outcomes) and on clinical judgement. Second, 
we will test several path analyses, driven and suggested by the network 
structure and its nodes’ centrality, in order to understand the mediation 
and moderation role of exposure variables, to develop a mechanistic 
insight into what leads to poor or resilient health outcomes. Third, we 
will also test internal psychometric properties of questionnaires used as 
validation parameters (several of them are being translated for the first 
time in new languages). Fourth, by means of a ROC analysis, using 
diagnostic thresholds of validated questionnaires as valid external 
reference, we will identify the score of primary and secondary outcomes 
items with the best specificity/sensitivity trade-off. Such threshold will 
be used to estimate the prevalence, as well as the incidence, persistence 
and remission rates of likely syndromal anxiety, depressive, manic, 
obsessive-compulsive, post-traumatic stress disorder, at-risk for psy
chosis as well as of suicidal ideation symptoms during the pandemic. 
Fifth, machine learning techniques (e.g., LASSO or random forest) will 
be used to identify predictors of primary or secondary outcomes. Sixth, 
time-series analyses will be conducted to describe the trend of primary 
and secondary outcomes in relationship with the pandemic course and 
restrictions. Additonal secondary analysis strategies will be discussed 
among members of COH-FIT as relevant/appropriate for the addressed 
research questions. 

2.17.5. Validation analyses 
To test the validity of items used in the composite P-score, a Pearson 

correlation analysis will be conducted with the total score of validated 
questionnaires provided in the validation section of the COH-FIT-A 
survey (see above). The Pearson correlation analysis will be performed 

on the whole sample and by individual languages. Additionally, in an 
exploratory sensitivity analysis, we ill repeat the Pearson correlation 
analyses between the one, two, or four COH-FIT items drawn from the 
full questionnaires with the full respective questionnaires between two 
participants’ subgroups, one subgroup matched to the COH-FIT sample 
in the same countries/territories/regions that took part in the survey 
and not answering the validation questionnaires, and a second subgroup 
consisting of the remainder of the unmatched participants answering the 
validation questionnaires. We will only perform weighting procedures in 
case that the samples completing and not completing the validated 
scales are materially different on key demographic variables on a by- 
country level. Finally, internal validity of the P-Score will be 
measured with standard psychometric procedures. 

2.18. Dissemination of results 

Results from the COH-FIT project will be disseminated via pre
sentations at scientific meetings, press releases and and interviews as 
well as scientific publications. This strategy includes at least two main 
papers per wave involving all collaborators merging data from all the 
included countries/territories/regions, one in adult participants, one in 
children/adolescents, which will target major medical journals. Addi
tional manuscripts on subgroups of participants, professions, partici
pating countries/territories/regions, and specific outcomes, etc, will be 
published by subgroups of authors working specifically on these topics. 

3. COH-FIT preliminary dissemination results 

By 23/07/2021, >150,000 subjects (adults, adolescents, children) 
have given consent to participate and started to answer the survey at 
least answering to the first question. Responses came from 155 coun
tries/territories (49 with ≥ 50 complete adult survey): 24 in Europe, 
eight in Asia, five in Africa, two in North and Central America, five in 
South America, three in Oceania. Representative adult (aged 18+) 
samples have been/are being collected in 15 countries: Australia, 
Austria, Brazil, Denmark France, Germany, Greece, Hungary, Italy, 
Poland, Russia, Spain, Switzerland, United Kingdom, USA. 

4. Discussion 

New information, learnings and adaptation are needed rapidly in 
order to minimize the likely relevant and potentially lasting negative 
impact of COVID-19 pandemic, including a worsening of already exist
ing health problems and inequalities, and impact on fragile groups. 
(Adhikari et al., 2020; Banerjee et al., 2020; Brooks et al., 2020; Clark 
et al., 2020; Colao et al., 2020; Cowling et al., 2020; D’Agostino et al., 
2020; Esposito et al., 2021; Holmes et al., 2020; Kamrath et al., 2020; 
Liu et al., 2020; Moreno et al., 2020; Nguyen et al., 2020; Panovska-
Griffiths et al., 2020; Pereira-Sanchez et al., 2020; Pierce et al., 2020a; 
Ravi, 2020; Shi et al., 2020; Thomas et al., 2020; Viner et al., 2020; 
Webb Hooper et al., 2020). Acknowledging the current state of pub
lished or ongoing research on the impact of the COVID-19 pandemic and 
related restrictions (cf. Suppl. Material), to the best of our knowledge, so 
far there does not exist a study with a large-scale, multi-national, 
multi-language, and transdiagnostic approach that targets the 
complexity of a comprehensive, literature-informed list of modifiable 
and non-modifiable risk and protective factors influencing health, 
well-being, functioning, behavioral coping and social interactions as 
well as health-service access and functioning across the six continents, 
including representative samples. Investigating a small subset of the 
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general population without at least weighting for representative quota 
of demographic and regional variables, likely limits a fuller under
standing of the multifaceted factors and impacts that the pandemic ex
erts on the general population and relevant subgroups.(Holmes et al., 
2020) Indeed, not every individual has been experiencing or will 
experience a deterioration in health during the pandemic, as several 
individual, demographic, socioeconomic, clinical and behavioral factors 
have repeatedly been shown to be closely associated with mental and 
physical health-related outcomes in a complex multidimensional 
network that can be modifiable or non-modifiable according to the 
management of the pandemic (Table S4).(Kamrath et al., 2020; Moreno 
et al., 2020; Ravi, 2020; Solmi et al., 2019; Thomas et al., 2020) In fact, 
subgroups might even have improved health due to reduced stress, for 
example, by not having to attend school or work in person, having 
increased family interactions and time, or by utilizing specific sets of 
coping strategies that other subgroups could also benetit from.(Luo 
et al., 2020) For instance, a large cohort study also showed that despite 
at the beginning of lockdown in United Kingdom anxiety and depression 
symptoms were high, they decreased across weeks following lockdown. 
(Fancourt et al., 2020) 

In general, non-modifiable factors identify individuals at increased 
risk during the pandemic, who might be in need of specific in
terventions, while modifiable factors identify potential targets for pre
vention/intervention strategies. These actionable results from a large 
population speaking different languages across/within countries/terri
tories/regions affected by COVID-19 across six continents are insuffi
ciently available, limiting a desirable evidence-based and precision 
political and health care governance, without neglecting evidence from 
other-than-official language speaking minorities in each country.(Gao 
et al., 2020; Hanney et al., 2020; Maulik et al., 2020; Nussbaumer-Streit 
et al., 2020; Raboisson and Lhermie, 2020; Rhodes et al., 2020) So far, 
most recommendations are based on expert consensus.(Cortese et al., 
2020; Moreno et al., 2020) 

COH-FIT envisions to fill the current gap largely excluding linguistic/ 
ethnic minorities across the globe, as the largest international collabo
rative study translated in 30 languages, collecting to our knowledge the 
biggest set of transdiagnostic, multi-dimensional and multi-disciplinary 
data from currrently 152 high-, middle-, and low-income countries/ 
territories/regions across the globe from the general population starting 
from age 6. Respondents are allowed to chose their own preferred lan
guage, regardless of the country where they are answering from. Beyond 
that, COH-FIT particularly assesses specific populations at risk, such as 
minors and elderly, individuals with preexisting physical and mental 
disorders, lower-socioeconomic status or/and unemployed population, 
urban/rural area inhabitants, populations with limited access to health 
care and/or availability of protective devices, migrants and refugees, 
healthcare workers, working parents of home-school attending minors, 
gender minorities, pregnant women, those with economic threats, etc. In 
addition, COH-FIT targets pandemic effects on whole families and the 
relationship between of adults’ andminors’ health and functioning sta
tus, through the combined direct (COH-FIT-AD/C) and indirect (COH- 
FIT-A parental rating) assessment of same household family members, 
and specifically investigates the moderating effect of adaptive and 
maladaptive coping factors, including total screen time, substance use, 
social media usage, physical activity, social interaction, sexual activity, 
hobbies, etc. 

The COH-FIT study is an investigator-driven project, without in
dustry funding, which secures independent results usable by decision 
makers (national/international public health authorities, professional 
health associations, and other stakeholders), who can benefit from 

learnings that can be used within and across high-, middle-, and low- 
income countries/territories/regions in order to implement evidence- 
based, timely and multi-level (systemic, societal, individual) strategies 
for the current and, possibly, future pandemic outbreaks. The partici
pant recruitment of the COH-FIT survey has been already proven 
effective with over 150,000 participants from 155 countries/territories/ 
regions on July 23rd, , 2021 since its launch in April 2020. 

COH-FIT has limitations that need to be acknowledged. First, the 
study has a three-wave, cross-sectional design, allowing data collection 
in each wave over an extended period of time (duration of the pandemic, 
and up to 36 (waves 2 plus 3) post-end of the COVID-19 pandemic) 
during heterogeneous scenarions regarding both the pandemic and the 
applied protective measures. Furthermore, depending on IRB approval, 
the beginning of the proactive dissemination/advertising of the COH- 
FIT questionnaire varies across countries/territories/regions within 
the COH-FIT network. We plan to account for such heterogenenity by 
collecting information on restrictions in the COH-FIT questionnaire, and 
supplementing multivariate models with the temporally and locally fine- 
graned data from the Johns Hopkins website.(Dong et al., 2020) On the 
other hand, the variation in environmental “viral load” and related re
strictions over time and regions will also allow for time-series analyses 
plotting primary, secondary outcomes, but also environmental “expo
sure” following the pandemic breakout throughout time. Second, 
retrospective items referring to the 2-week time period before the 
pandemic outbreak are vulnerable to recall bias. Third, the COH-FIT 
questionnaire includes several non-validated items for primary and 
secondary outcomes. However, most of these items have been extracted 
from already validated tools, and will undergo external/internal vali
dation assessment. Fourth, the majority of respondents are recruited via 
a snow-ball/ yielding non-representative/biased sample. However, we 
designed the study to also include representative samples to assess dif
ferences in the results between representative and non-representative 
samples and to weight non-representative responses according to 
representative quota (age, gender, region, job status, education). Yet, 
residual bias is always present in representative samples.(Pierce et al., 
2020b) Fifth, the survey is long, which may lead to incomplete assess
ments in certain subgroups. However, we placed the co-primary 
outcome questions early within the questionnaire, right after key de
mographic and COVID-19 related questions. Moreover, we will assess if 
certain demographic variables are associated with non-completion of 
the survey, and will weight results based on representative quota. 

Taken together, COH-FIT is a unique, inclusive multi-language study 
collecting large-scale, multi-dimensional data on individual, society, 
and services outcomes of the COVID-19 pandemic across the globe. 
COH-FIT measures health, behavior, well-being, quality of life, health- 
service and society functioning as outcomes (among others), and ac
counts for the likely largest set of modifiable and non-modifiable risk 
factors to date, including ethnicity, ongoing conditions, job, psycho
logical factors (resilience), financial loss, pandemic burden and course, 
restrictions, among many others. The multi-wave, detailed, multi-level 
insight generated by the COH-FIT project is expected to be instru
mental for multi-level guideline development and implementation of 
targeted interventions on key parameters identified by the COH-FIT 
results. It is hoped that the resulting data will be informative on an in
dividual and global level, contributing to the much-needed development 
and refinement of evidence-based and precision resource allocation and 
governance during this and future infection times in order to improve 
overall outcomes. 
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