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miftahmuhammad101@gmail.com (M. Mohammed), doctor.alex.psiquiatra@gmail.com (A. Molina-López), prof.morozov@gmail.com 

(P. Morozov), nurusulemuhammad@gmail.com (N.S. Muhammad), filip.mustac@gmail.com (F. Musta č), Mikanaor@mail.tau.ac.il 
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. Introduction 

hile the COVID-19 pandemic started as an epidemic 
f an infectious agent, it soon gained a wider content 
nd included all effects on all aspects of human life by 
his condition, even the overwhelming burst of informa- 
ion of questionable reliability and validity (‘infodemic’) 
 Asmundson and Taylor, 2021 ). The abuse of the terms 
trauma’ and ‘PTSD’ is such an example. In this frame, men- 
al health has gained a central position as an area which 
s expected to be affected by the pandemic because of its 
hreatening nature as well as because of the profound im- 
act on everyday life of people. Especially concerning the 
ater, it has been suggested that lockdowns triggered feel- 
ngs of loneliness, irritableness, restlessness, and nervous- 
ess in the general population ( Saladino et al., 2020 ), 
The overall opinion was that there could be long-lasting 

sychological scars and emotional wounds and this should 
e taken into consideration along with the fact that specif- 
cally depression is expected to be one of the top debilitat- 
ng medical conditions and with the highest socioeconomic 
urden. There are many reports in the literature suggest- 
ng that the COVID-19 outbreak triggered feelings of fear, 
orry, and stress, as responses to an extreme threat for the 
ommunity and the individual with the general picture sug- 
esting that more than 40% of the general population might 
xperience high levels of anxiety or distress ( Fullana et al., 
020 ; Fullana and Littarelli, 2021 ; Gonda and Tarazi, 2021 ; 
inkers et al., 2020 ). The issue of increased suicidality as 
 consequence of extreme stress and depression has been 
aised again ( Courtet and Olie, 2021 ; Pompili, 2021 ). In ad- 
27 
blished empirical data on the effects of COVID-19 on mental
o large international study. 
he COVID-19 pandemic, an online questionnaire gathered data 
0 countries (64.85% females aged 35.80 ± 13.61; 34.05% males 
er aged 31.64 ±13.15). Distress and probable depression were
iously developed cut-off and algorithm respectively. 
 statistics were calculated. Chi-square tests, multiple forward 
ses and Factorial Analysis of Variance (ANOVA) tested relations 

as detected in 17.80% and distress in 16.71%. A significant 
tion in mental state, family dynamics and everyday lifestyle. 
l disorders had higher rates of current depression (31.82% vs.
pants were accepting (at least to a moderate degree) a non-
Relative Risk (RR) to develop depression was associated with 
elf-harm/attempts (RR = 5.88). Suicidality was not increased 
ny mental disorder. Based on these results a model was devel-

vealed multiple vulnerabilities and an interplay leading from 

ssion and suicidality through distress. This could be of practical
ors are modifiable. Future research and interventions should 

ll rights reserved. 

ition, changes to social behavior, as well as working con- 
itions, daily habits and routine have imposed secondary 
tress. Especially the expectation of an upcoming economic 
risis and possible unemployment were stressful factors. 
he vast majority of studies reported a ‘tsunami’-scale im- 
act on mental health. It is highly possible that this could 
e an exaggeration ( Shevlin et al., 2021 ). Higher levels 
f anxiety, stress and depressive feelings have been re- 
orted, but it seems that this depends on the temporal 
ituation and the specific events; response is by no means 
omogenous ( Fancourt et al., 2021 ; Shevlin et al., 2021 ; 
ong et al., 2020 ) ( Mortier et al., 2021 ; Racine et al., 2021 ;
aquet et al., 2021 ). It is important to note that negative 
eports do exist, and they come from the study of care- 
ully selected representative samples ( van der Velden et al., 
020 ). Another important observation is that the population 
s a whole seemed to adjust rather well to the new situ- 
tion and successfully cope with challenges at least in the 
iddle term ( Fancourt et al., 2021 ). Interestingly, some au- 
hors reported that negative affect decreased rather than 
ncreased during lockdowns ( Foa et al., 2021 ; Recchi et al., 
020 ), Conspiracy theories and maladaptive behaviors were 
lso prevalent, compromising the public defense against the 
utbreak. 
At the end of the day, although are several empirical data 

apers, their methodology varies, it is very difficult to make 
omparisons among countries and it is also difficult to arrive 
t universally valid conclusions. Additionally, the literature 
s full of opinion papers, viewpoints, perspectives, guide- 
ines and narrations of activities to cope with the pandemic. 
hese borrow from previous experience with different pan- 
emics and utilize common sense, but, as a result, they of- 
en obscure rather than clarify the landscape. The role of 
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he mass and social media has been discussed but remains 
oorly understood in empirical terms. 
An early meta-analysis reported high rates of anxi- 

ty (25%) and depression (28%) in the general population 
 Ren et al., 2020 ) while a second one reported that 29.6% of
eople experienced stress, 31.9% anxiety and 33.7% depres- 
ion ( Salari et al., 2020 ). Not only do we need more reliable
nd valid data, but we also need to identify risk and protec- 
ive factors so as to be able to recommend measures that 
ill eventually improve public health by preventing the ad- 
erse impact on mental health and simultaneously improve 
ealth-related behaviors. 
The aim of the current study was to investigate the rates 

f distress, probable depression and suicidality and their 
hanges in the adult population aged 18–69 internationally, 
uring the COVID-19 pandemic. Secondary aims were to in- 
estigate their relations with several personal, interper- 
onal/social and lifestyle variables. The aim also included 
he investigation of the spreading of conspiracy theories 
oncerning the COVID-19 outbreak and their relationship 
ith mental health. 

. Material and methods 

.1. Method 

he protocol used, is available in the webappendix; each question 
as given an ID code; these ID codes were used throughout the 
esults for increased accuracy. 
According to a previously developed method, 

 Fountoulakis et al., 2001 , 2021 , 2012 ) the cut-off score 23/24 for
he CES-D and a derived algorithm were used to identify cases of 
robable depression. This algorithm utilized the weighted scores 
f selected CES-D items in order to arrive at the diagnosis of de- 
ression, and has already been validated. Cases identified by only 
ither method, were considered cases of distress (false positive 
ases in terms of depression), while cases identified by both the 
ut-off and the algorithm were considered as probable depression. 
he STAI-S ( Spielberger, 2005 ) and the RASS ( Fountoulakis et al., 
012 ) were used to assess anxiety and suicidality respectively. 
The data were collected online and anonymously from April 2020 

hrough March 2021, covering periods of full implementation of 
ockdowns as well as of relaxations of measures in countries around 
he world. Announcements and advertisements were done in the 
ocial media and through news sites, but no other organized ef- 
ort had been undertaken. The first page included a declaration of 
onsent which everybody accepted by continuing with the partici- 
ation. 
Approval was initially given by the Ethics Committee of the Fac- 

lty of Medicine, Aristotle University of Thessaloniki, Greece and 
ocally concerning each participating country. 

.2. Material 

he study sample included data from 40 countries ( Fig. 1 ) concern- 
ng 55,589 responses (64.85% females; 34.05% males; 1.10% other) 
o the online questionnaire. The contribution of each country and 
he gender and age composition are shown in Table 1 . Details con- 
erning various sociodemographic variables (marital status, educa- 
ion, work etc. are shown in the webappendix, in webTables 1–9). 
The study population was self-selected. It was not possible to 

pply post-stratification on the sample as it was done in a previous 
tudy ( Fountoulakis et al., 2021 ), because this would mean that we 
28 
ould utilize a similar methodology across much different countries 
nd the population data needed were not available for all. 

.3. Statistical analysis 

• Chi-square tests were used for the comparison of frequencies 
when categorical variables were present and for the post hoc 
analysis of the results a Bonferroni-corrected method of pair- 
wise comparisons was utilized ( MacDonald and Gardner, 2016 ). 

• Factorial Analysis of Variance (ANOVA) was used to test for the 
main effect as well as the interaction among grouping variables 
concerning continuous variable. The scheffe test was used as 
the post-hoc test. 

• Multiple forward stepwise linear regression analysis (MFSLRA) 
was performed to investigate which variables could function as 
predictors contribute to the development of others (e.g. de- 
pression). 

.4. Results 

.4.1. Demographics 
he study sample included data from 40 countries ( Table 1 ). In
otal responses were gathered from 55,589 participants, aged 
5.45 ±13.51 years old; 36,047 females (64.84%; aged 35.80 ±13.61) 
nd 18,927 males (34.05%; aged 34.90 ±13.29), while 615 declared 
non-binary gender’ (1.11%; aged 31.64 ±13.15). One third of the 
tudy sample was living in the country’s capital and an additional 
lmost one fifth in a city of more than one million inhabitants.
alf were married or living with someone while 10.41% were living 
lone. Half had no children at all and approximately 75% had bach-
lor’s degree or higher. In terms of employment, 23.54% were civil 
ervants, 37.06% were working in the private sector, 18.35% were 
ollege or university students while the rest were retired or were 
ot working for a variety of reasons; of these 33.86% did not work
uring lockdowns. The detailed composition of the study sample in 
erms of country by gender by age are shown in web Table 1 , while
he composition in terms or residency, marital status, household 
ize, children, education and occupation are shown in the webTa- 
les 2–7 of the appendix. 

.4.2. History of health 
oderate or bad somatic health was reported by 17.79% and pres- 
nce of a chronic medical somatic condition was reported by 
0.43%. Detailed results are shown in webTables 8 and 9. Being ei-
her relatives or caretakers of vulnerable persons was reported by 
4.41% (web Table 10). 
In terms of mental health history and self-harm, 7.85% had a 

rior history of an anxiety disorder, 12.57% of depression, 1.16% of 
ipolar disorder, 0.97% of psychosis and 2.70% of other mental dis- 
rder. Any mental disorder history was present in 25.25%. At least 
nce, 21.44% had hurt themselves in the past and 10.59% had at-
empted at least once in the past. The detailed rates by sex and
ountry are shown in webTable 11. 

.4.3. Family 
n terms of family status, 43.95% were married, 48.53% had at 
east one child and only 10.41% were living alone. The responses 
uggested an increased need for communication with family mem- 
ers in 38.08%, an increased need for emotional support in 26.22%, 
ewer conflicts in 34.81% and increased conflicts within families for 
7.71%, an improvement of the quality of relationships in 23.95%, 
hile in most cases (61.62%) there was a maintenance of basic daily
outine (webTable 12). During lockdowns 33.86% did not work, while 
8.43% expected their economic situation to worsen because of the 
OVID-19 outbreak (webTable 13). 
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Fig. 1 Map of the 40 participating countries. 
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.4.4. Present mental health 
oncerning mental health, 47.41% reported an increase in anxi- 
ty, and 40.28% reported an increase in depressive feelings. Sui- 
idal thoughts were increased in 10.83%. Overall, current proba- 
le depression was present in 20.49% of females, 12.36% of males 
nd 27.64% of those registered as ‘non-binary gender’, with an un- 
eighted average 17.80% for the whole study sample. Addition- 
lly, distress was present in 17.41%, 15.17%, 23.09% and 16.71% re- 
pectively. In aggregate, one third of the study sample manifested 
ignificant distress or probable depression. Persons with history of 
ental disorders had higher rates of current depression (31.82% vs. 
3.07%, chi-square test = 2520.61; df = 1; p < 0.0001) (webTables 14, 
5, 18 and 19). The rates were identical, no mater whether the his- 
ory concerned a psychotic or non-psychotic disorder. Of the 20.49% 
n females with depression half were new cases (without any past 
istory of mental disorder) while this was true for two thirds of the
2.36% of males. 
The mean scale scores were 43.58 ±13.08 for the STAI-S, 

0.56 ±9.21 for the CES-D, and 93.27 ±152.81 for the Intention sub- 
cale of the RASS. The complete results by sex and country are 
hown in webTable 17. 
From the total sample, 4.80% reported that they often thought 
uch or very much about committing suicide if they had the 
hance. Males and females had similar rates (4.96% vs. 4.48%) but 
hose self-identified as ‘non-binary gender’ had much higher rates 
19.18%). In subjects with a history of psychotic disorder or self- 
arm/attempt the rate was 15.39% while in those with history of 
on-psychotic disorder it was 8.41%. In persons free of any mental 
isorder or self-harm/attempt history the rate was as low as 1.14%. 
his means that the RR for the manifestation of at least moderate 
uicidal thoughts was equal to 13.5 for psychotic history and 7.37 
or non-psychotic history. In those identified as ‘non-binary gender’ 
ex, the RR was equal to 4.28. 

.4.5. Lifestyle changes 
here were lifestyle changes concerning physical activity, exercise, 
ppetite and eating, sex and sleep and the respective rates are 
29 
hown in webTable 20. The chances were both towards an improve- 
ent and towards a deterioration. The ‘excess’ reported here cor- 
esponds to the difference between these rates of deterioration 
inus improvement. In summary, in 45.05% the overall physical ac- 
ivity has been reduced, approximately an excess of 14% reported 
n increased appetite and was eating more than before, an excess 
f 10% more were eating in an unhealthy way and 13.21% put more
han 2 kgs of body weight. Internet and social media use were in-
reased in 62.38% and 54.35% respectively but new habits emerged 
nly in 22.11%. A decrease in smoking and alcohol use was reported
an excess of 20% more were smoking and drinking less) while an
xcess of 30% reported reduction in the use of illegal substances. 
he frequency of intercourse and satisfaction were inadequate for 
pproximately an excess of 20%. In approximately 19.18% religious 
r spiritual inquires increased at least ‘much’. 

.4.6. Beliefs in conspiracy theories 
n average at least half of cases accepted at least a moderate de-
ree some non-bizarre conspiracy including the deliberate release 
f the virus as a bio-weapon to deliberately create a global crisis. 
n detail the responses by sex and country are shown in webTable
1. 

.4.7. Modeling of mental health changes during the pandemic 
he presence of any mental health history acted as a risk fac-
or for the development of current probable depression with all 
hi-square tests being significant at p < 0.001 (see webappendix 
art 3.2.1 in Statistical analysis). Interestingly a history of self- 
arm or suicidality emerged as a risk factor even for persons with-
ut reporting mental health history. In persons with only history 
f self-harm or suicidality, 23.44% developed probable depression. 
he combination of both self-harm and suicidal attempts history 
ith specific mental health history revealed that subjects without 
ny such history at all had the lowest rate or current depression
10.73%), while the presence of previous self-harm/attempts in- 
reased the risk in subjects with past anxiety (36.94%), depres- 
ion (50.19%), Bipolar disorder (63.11%), psychoses (48.58%) and 
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Table 1 List of participating countries by sex, with number of subjects and mean age. 

Males Females Non-binary gender 

Age Age Age 

Country N % Mean SD N % Mean SD N % Mean SD N % 

Argentina 439 20.14 44.53 14.39 1725 79.13 40.60 14.49 16 0.73 37.44 17.29 2180 3.92 
Australia 21 30.43 33.67 8.05 48 69.57 32.63 7.89 0.00 69 0.12 
Azerbaijan 70 19.89 36.20 10.33 280 79.55 37.71 11.46 2 0.57 26.00 0.00 352 0.63 
Bangladesh 1681 55.42 24.09 5.24 1333 43.95 23.98 5.48 19 0.63 27.42 8.88 3033 5.46 
Belarus 200 18.30 38.62 12.46 893 81.70 39.15 11.11 0.00 1093 1.97 
Brazil 86 40.19 31.36 13.06 127 59.35 28.80 9.97 1 0.47 31.00 214 0.38 
Bulgaria 202 26.47 558 73.13 3 0.39 763 1.37 
Canada 142 27.73 42.24 15.49 367 71.68 42.57 14.00 3 0.59 46.33 17.79 512 0.92 
Chile 86 26.71 40.76 15.43 234 72.67 39.57 15.08 2 0.62 42.50 16.26 322 0.58 
Croatia 1041 35.91 41.73 11.70 1835 63.30 42.32 11.84 23 0.79 44.26 13.75 2899 5.22 
Egypt 24 14.55 37.38 14.18 141 85.45 39.66 11.82 0.00 165 0.30 
France 64 24.33 38.98 14.70 197 74.90 37.89 15.53 2 0.76 27.50 10.61 263 0.47 
Georgia 48 11.59 30.77 6.82 364 87.92 32.06 9.04 2 0.48 33.50 6.36 414 0.74 
Germany 15 25.00 48.93 18.58 45 75.00 34.87 13.98 0.00 60 0.11 
Greece 624 18.26 36.55 10.58 2772 81.10 34.00 9.87 22 0.64 29.59 6.68 3418 6.15 
Honduras 74 33.48 28.19 7.17 147 66.52 32.05 11.09 0.00 221 0.40 
Hungary 146 19.13 44.60 11.95 617 80.87 41.36 11.95 0.00 763 1.37 
India 3044 61.01 33.51 8.94 1917 38.42 31.59 11.97 28 0.56 28.36 7.86 4989 8.97 
Indonesia 909 27.68 33.64 12.06 2358 71.80 30.49 11.42 17 0.52 28.00 11.62 3284 5.91 
Israel 28 19.44 48.79 18.24 116 80.56 38.97 13.56 0.00 144 0.26 
Italy 257 26.22 43.10 16.17 717 73.16 41.22 14.17 6 0.61 42.17 21.14 980 1.76 
Japan 182 70.00 45.31 11.61 78 30.00 41.71 11.10 0.00 260 0.47 
Kyrgyz Republic 614 27.76 36.38 14.16 1561 70.57 38.87 14.58 37 1.67 33.57 12.60 2212 3.98 
Latvia 1036 39.72 48.18 12.38 1570 60.20 45.26 14.64 2 0.08 48.00 18.38 2608 4.69 
Lithuania 271 21.54 39.34 13.62 983 78.14 40.16 12.75 4 0.32 40.75 12.89 1258 2.26 
Malaysia 311 32.29 41.95 12.08 578 60.02 39.24 11.71 74 7.68 39.03 12.66 963 1.73 
Mexico 447 25.03 36.84 16.13 1332 74.58 38.18 14.74 7 0.39 22.86 4.78 1786 3.21 
Nigeria 752 65.22 30.30 7.46 397 34.43 25.83 7.55 4 0.35 31.75 7.97 1153 2.07 
Pakistan 575 28.24 25.46 6.35 1445 70.97 23.45 4.42 16 0.79 24.75 10.93 2036 3.66 
Peru 56 36.13 43.80 15.80 99 63.87 38.72 14.03 0.00 155 0.28 
Poland 286 18.58 33.46 11.54 1239 80.51 33.65 11.24 14 0.91 31.21 14.67 1539 2.77 
Portugal 16 18.82 43.31 18.22 68 80.00 42.34 13.77 1 1.18 38.00 85 0.15 
Romania 293 20.22 47.54 14.45 1144 78.95 46.77 14.21 12 0.83 51.58 15.45 1449 2.61 
Russia 3825 38.50 30.34 12.03 5847 58.85 31.74 12.25 264 2.66 27.64 10.87 9936 17.87 
Serbia 152 25.08 39.16 11.94 453 74.75 41.84 11.77 1 0.17 58.00 606 1.09 
Spain 330 31.82 51.49 14.85 703 67.79 48.52 13.53 4 0.39 50.00 13.11 1037 1.87 
Turkey 95 27.38 25.03 6.26 249 71.76 25.05 7.36 3 0.86 21.33 0.58 347 0.62 
Ukraine 306 21.07 38.42 15.38 1132 77.96 39.09 13.13 14 0.96 35.93 17.88 1452 2.61 
UK 55 34.38 43.53 11.12 105 65.63 44.56 11.95 0.00 160 0.29 
USA 124 30.32 37.50 15.47 273 66.75 37.78 14.51 12 2.93 28.00 9.78 409 0.74 
TOTAL 18,927 34.05 34.90 13.29 36,047 64.85 35.80 13.61 615 1.11 31.64 13.15 55,589 100.00 
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ther mental disorder (41.23%). The highest relative risk (RR) was 
alculated for the combined presence of history of Bipolar disor- 
er and self-harm/attempt (RR = 5.88). All RR values are shown in 
able 2 . After taking into consideration that the annual incidence 
f depression is 0.3% ( Liu et al., 2020 ), the calculated risk because
f the pandemic for the general population to develop depression 
s RR > 40. 
The presence of a chronic somatic condition acted as a signifi- 

ant but weak risk factor for the development of depression (Chi- 
quare = 87.533.72, df = 2, p < 0.001; Bonferroni corrected Post- 
oc tests suggested the two groups differed in the presence of de- 
ression ( p < 0.001) but not distress ( p > 0.05). In terms of rates,
0.78% of those with a chronic somatic condition manifested de- 
ression vs. 17.03% of those without (RR = 1.22). 
30 
The results of the MFSLRA suggested that a significant number 
f variables acted either as risk or as protective factors ( Table 3 ,
ig. 2 ). These factors explained 16.4% of change in anxiety, 13.5% of
hange in depressive affect, 4.7% of change in suicidal thoughts and 
3.9% of the development of distress or depression. The individual 
ontribution of each predictor separately was very small (many b 
oefficients were very close to zero). 
If we consider a more or less linear continuum from fear to anx-

ety to depressive emotions to probable depression and eventually 
o suicidality, the model which can be derived suggests there is a
ore of variables ( Fig. 2 ) which exert a stable either adverse or pro-
ective effect throughout the course of the development of mental 
tate. 
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Table 2 Relative Risk (RR) to develop depression vs. participants with no mental health history and no history of self-harm or 
suicidal acts. 

When alone When history of self-harm/attempt is also present 

History % RR % RR 

No previous history at all 10.73 1.00 1.0 
Any mental disorder 31.81 2.96 
Anxiety 25.93 2.42 36.94 3.44 
Depression 35.31 3.29 50.19 4.68 
Bipolar disorder 47.98 4.47 63.11 5.88 
Psychosis 37.59 3.50 48.58 4.53 
Other 23.61 2.20 41.23 3.44 
Only history of 
self-harm/attempt 

23.44 2.18 

Fig. 2 The developed multiple vulnerabilities model representing the mechanism through which the COVID-19 outbreak in com- 
bination a great number of factors could lead to depression through stress, and eventually to suicidality. A number of variables 
act as risk factors (red) or as protective factors (green), while some of them change direction of action depending on the phase 
(green/red). Three core clusters emerge (delineated with the doted lines). 
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Factorial ANOVA was significant for sex (Wilks = 0.989, 
 = 39.85, df = 16, error df = 111,000, p < 0.0001) and type of
ork (Wilks = 0.990, F = 7.22, df = 80, error df = 352,000, p < 0.0001)
s well as for their interaction (Wilks = 0.990, F = 3.40, df = 160,
rror df = 415,000, p < 0.0001) concerning the scores of STAI-S, 
ES-D and RASS. The Scheffe post-hoc tests (at p < 0.05) revealed 
hat most groups defined by sex and occupation differed from each 
ther in a complex and difficult to explain matrix. 
Conspiracy theories manifest a complex behavior with some of 

hem exerting a protective effect at certain phases ( Fig. 2 ). The 
ean scores of responses to questions pertaining to different con- 
piracy beliefs by history of any mental disorder and current prob- 
31 
ble depression are shown in Table 4 . Factorial ANOVA suggested 
hat sex, history of any mental disorder and current probable de- 
ression as well as some but not all their interaction (after cor- 
ection for multiple testing) were significant factors concerning the 
elief in conspiracy theories ( Table 5 ). The results of post-hoc tests
re shown in webTable 25. They suggest that females were signif- 
cantly more likely to believe in conspiracy theories than males. 
his is also true for those with current probable depression. Inter- 
stingly, those with history of non-psychotic disorder (anxiety, de- 
ression, other) were less likely to believe in conspiracy theories in 
omparison to those without, while the opposite was true concern- 
ng psychotic history (bipolar disorder, psychosis) as well as history 
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Table 3 Results of four separate Multiple Forward Stepwise Linear Regression Analysis (MFSLRA) with change in anxiety (F21), change in depressive affect (G21), change in 
suicidal thoughts (O11) and the development of distress or depression as dependent variables. The predictors are shown in the left column. 

Change in anxiety (F21) R ²= 0.164; 
F (30,45,821) = 301.42 p << 0.0001; 
SE of est: 0.819 

Change in depressive affect 
(G21) R ²= 0.135; 
F (25,45,826) = 286.45 p << 0.0001; 
SE of est: 0.840 

Development of distress or 
depression R ²= 0.239; 
F (31,45,816) = 464.99 p << 0.0001; 
SE of est: 0.673 

Change in suicidal thoughts 
(O11) R ²= 0.047; 
F (31,45,820) = 72.429 p << 0.0001; 
SE of est: 0.784 

b SE T p b SE t p b SE t p b SE t p 

Intercept −0.75 0.03 −24.60 < 0.0001 −0.81 0.03 −26.37 < 0.0001 0.81 0.02 32.30 < 0.0001 0.46 0.03 15.93 < 0.0001 
Demographics 
Sex (A1)- ‘non-binary 
gender’ was not 
included 

0.04 0.01 4.57 < 0.0001 −0.02 0.01 −2.03 0.0426 −0.09 0.01 −13.25 < 0.0001 0.03 0.01 3.79 0.0002 

Age (A2) 0.00 0.00 6.91 < 0.0001 0.00 0.00 −13.14 < 0.0001 0.00 0.00 −7.87 < 0.0001 
Number of persons in 
household (A5) 

0.01 0.00 3.98 0.0001 0.01 0.00 4.61 < 0.0001 −0.01 0.00 −4.66 < 0.0001 −0.01 0.00 −4.07 < 0.0001 

Education level (A7) −0.04 0.00 −8.37 < 0.0001 −0.02 0.00 −4.02 0.0001 −0.01 0.00 −2.34 0.0193 0.02 0.00 3.68 0.0002 
Work and finance 

Continue to work 
during lockdown 
(A11) 

0.02 0.01 2.01 0.0447 −0.02 0.01 −2.95 0.0032 

Change in economic 
situation (E7) 

0.10 0.00 28.56 < 0.0001 0.10 0.00 26.90 < 0.0001 −0.03 0.00 −9.93 < 0.0001 −0.02 0.00 −7.14 < 0.0001 

Health 

Condition of general 
health (B1) 

0.13 0.00 33.51 < 0.0001 0.11 0.00 28.83 < 0.0001 −0.11 0.00 −34.88 < 0.0001 −0.04 0.00 −11.26 < 0.0001 

Presence of a chronic 
medical condition 
(B2) 

0.02 0.01 2.60 0.0093 

Family/social 
Being a carer of a 
person belonging to a 
vulnerable group (B4) 

−0.02 0.01 −2.29 0.0220 −0.01 0.01 −2.16 0.0312 0.04 0.01 4.74 < 0.0001 

Conflicts within 
family (E3) 

−0.04 0.00 −10.35 < 0.0001 −0.06 0.00 −13.24 < 0.0001 0.07 0.00 20.83 < 0.0001 0.05 0.00 13.71 < 0.0001 

Change in quality of 
relationships within 
family (E4) 

0.15 0.01 29.11 < 0.0001 0.17 0.01 31.80 < 0.0001 −0.04 0.00 −8.62 < 0.0001 −0.08 0.01 −15.42 < 0.0001 

Keeping a basic 
routine during 
lockdown (E5) 

0.11 0.00 25.54 < 0.0001 0.11 0.00 24.14 < 0.0001 −0.11 0.00 −29.75 < 0.0001 −0.04 0.00 −10.45 < 0.0001 

Changes in religious- 
ness/spirituality 
(P1) 

0.01 0.00 2.76 0.0057 0.03 0.00 8.02 < 0.0001 0.05 0.00 13.01 < 0.0001 −0.03 0.00 −6.95 < 0.0001 

( continued on next page ) 
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Table 3 ( continued ) 

Change in anxiety (F21) R ²= 0.164; 
F (30,45,821) = 301.42 p << 0.0001; 
SE of est: 0.819 

Change in depressive affect 
(G21) R ²= 0.135; 
F (25,45,826) = 286.45 p << 0.0001; 
SE of est: 0.840 

Development of distress or 
depression R ²= 0.239; 
F (31,45,816) = 464.99 p << 0.0001; 
SE of est: 0.673 

Change in suicidal thoughts 
(O11) R ²= 0.047; 
F (31,45,820) = 72.429 p << 0.0001; 
SE of est: 0.784 

b SE T p b SE t p b SE t p b SE t p 

Mental health 

history 
History of anxiety 
(B5) 

−0.29 0.06 −4.69 < 0.0001 −0.51 0.06 −8.14 < 0.0001 1.79 0.05 35.24 < 0.0001 0.61 0.06 10.25 < 0.0001 

History of depression 
(B5) 

−0.26 0.06 −4.35 < 0.0001 −0.49 0.06 −7.99 < 0.0001 1.91 0.05 38.97 < 0.0001 0.58 0.06 10.20 < 0.0001 

History of Psychosis 
(B5) 

−0.25 0.07 −3.54 0.0004 −0.36 0.07 −4.96 < 0.0001 1.85 0.06 31.32 < 0.0001 0.51 0.07 7.48 < 0.0001 

History of Bipolar 
disorder (B5) 

−0.27 0.07 −3.94 0.0001 −0.47 0.07 −6.82 < 0.0001 1.94 0.06 34.85 < 0.0001 0.62 0.06 9.52 < 0.0001 

History of other 
mental disorder (B5) 

−0.29 0.06 −4.56 < 0.0001 −0.48 0.07 −7.31 < 0.0001 1.75 0.05 33.34 < 0.0001 0.61 0.06 10.01 < 0.0001 

History only 
self-harm/attempt 
(combination of B5, 
O12 and O13) 

−0.02 0.01 −3.02 0.0025 −0.04 0.01 −6.36 < 0.0001 0.17 0.01 31.49 < 0.0001 0.06 0.01 9.25 < 0.0001 

The effect of the 

pandemic 
Fears of getting 
COVID-19 (C1) 

−0.09 0.00 −20.77 < 0.0001 −0.06 0.00 −12.45 < 0.0001 0.06 0.00 16.01 < 0.0001 0.02 0.00 4.41 < 0.0001 

Fears that a member 
of the family will get 
COVID-19 and die (C3) 

−0.06 0.00 −16.35 < 0.0001 −0.04 0.00 −10.06 < 0.0001 0.05 0.00 17.27 < 0.0001 −0.01 0.00 −4.08 < 0.0001 

Time spent outside of 
house during 
lockdown (D1) 

0.02 0.00 7.55 < 0.0001 0.02 0.00 4.76 < 0.0001 

Currently locked up 
in the house (D2) 

−0.02 0.00 −5.65 < 0.0001 −0.04 0.00 −8.44 < 0.0001 0.03 0.00 7.64 < 0.0001 0.02 0.00 4.11 < 0.0001 

Satisfaction by 
availability of 
information (D4) 

0.05 0.00 12.27 < 0.0001 0.04 0.00 9.86 < 0.0001 −0.02 0.00 −7.12 < 0.0001 −0.05 0.00 −13.78 < 0.0001 

( continued on next page ) 
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Table 3 ( continued ) 

Change in anxiety (F21) R ²= 0.164; 
F (30,45,821) = 301.42 p << 0.0001; 
SE of est: 0.819 

Change in depressive affect 
(G21) R ²= 0.135; 
F (25,45,826) = 286.45 p << 0.0001; 
SE of est: 0.840 

Development of distress or 
depression R ²= 0.239; 
F (31,45,816) = 464.99 p << 0.0001; 
SE of est: 0.673 

Change in suicidal thoughts 
(O11) R ²= 0.047; 
F (31,45,820) = 72.429 p << 0.0001; 
SE of est: 0.784 

b SE T p b SE t p b SE t p b SE t p 

Beliefs in conspiracy 
theories 
The vaccine was 
ready before the virus 
broke out and they 
conceal it (J1) 

0.02 0.00 5.55 < 0.0001 0.02 0.00 5.49 < 0.0001 0.02 0.00 5.47 < 0.0001 −0.01 0.00 −3.46 0.0005 

COVID-19 was created 
in a laboratory as a 
biochemical weapon 
(J2) 

−0.01 0.00 −2.17 0.0300 −0.02 0.00 −3.69 0.0002 

COVID-19 is the result 
of 5 G technology 
antenna (J3) 

−0.01 0.00 −2.87 0.0041 −0.03 0.00 −5.16 < 0.0001 0.03 0.00 7.75 < 0.0001 0.01 0.00 2.74 0.0062 

COVID-19 appeared 
accidentally from 

human contact with 
animals (J4) 

−0.02 0.00 −7.21 < 0.0001 0.02 0.00 7.82 < 0.0001 −0.01 0.00 −3.71 0.0002 

COVID-19 has much 
lower mortality rate 
but there is 
terror-inducing 
propaganda (J5) 

0.01 0.00 3.02 0.0026 0.01 0.00 3.47 0.0005 −0.02 0.00 −6.22 < 0.0001 

COVID-19 is a creation 
of the world’s 
powerful leaders to 
create a global 
economic crisis (J6) 

−0.01 0.00 −2.24 0.0251 −0.01 0.00 −2.35 0.0186 

COVID-19 is a sign of 
divine power to 
destroy our planet 
(J7) 

0.02 0.00 5.20 < 0.0001 0.02 0.00 5.48 < 0.0001 0.02 0.00 4.71 < 0.0001 
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Table 4 Means of responses (from −2 to + 2) to all conspiracy theories by current clinical depresson and history of any mental 
disorder. 

Reassuring conspiracy theories Threatening conspiracy theories No believing in 

conspiracy theories 

Current 
Clinical 
depression 

History Of 
any Mental 
dis 

J1 J5 J7 J2 J3 J6 J4 

mean SD mean SD mean SD mean SD mean SD mean SD mean SD 

No Yes 0.82 1.13 1.37 1.30 0.49 0.96 1.16 1.24 0.46 0.91 1.12 1.26 1.88 1.24 
No No 0.97 1.15 1.48 1.28 0.62 1.03 1.35 1.25 0.59 0.98 1.30 1.27 1.69 1.21 
Yes Yes 1.09 1.28 1.52 1.33 0.68 1.12 1.40 1.34 0.65 1.09 1.33 1.33 1.90 1.25 
Yes No 1.23 1.24 1.59 1.28 0.96 1.23 1.57 1.29 0.89 1.17 1.53 1.31 1.78 1.22 
All Grps 0.98 1.17 1.48 1.29 0.64 1.05 1.34 1.26 0.60 1.01 1.29 1.28 1.75 1.22 

Table 5 Factorial ANOVA results, with sex, history of any mental disorder and current probable depression as factors. All 
factors are significant as well as some their interaction (after correction for multiple testing) concerning the belief in conspiracy 
theories. 

Effect Wilks’ F effect df Error df p -value 

Sex 0.988 91.7 7 54,956 < 0.0001 
History of any mental disorder 0.994 44.2 7 54,956 < 0.0001 
Probable depression (currently) 0.985 122.3 7 54,956 < 0.0001 
Sex by History of any mental disorder 1 2.2 7 54,956 0.030 
Sex by Probable depression (currently) 0.998 16.4 7 54,956 < 0.0001 
Probable depression (currently) by History of any mental disorder 0.999 8.7 7 54,956 < 0.0001 
Sex by Probable depression (currently) by History of any mental disorder 1 2.6 7 54,956 0.010 
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f self-harm and suicidal attempts. These findings were consistent 
cross disorders and conspiracy theories. 
The investigation of the interaction of current depression with 

istory of non-psychotic mental disorder suggested that current de- 
ression acted as a risk factor and history acted as a protective. On
he contrary there was no interaction between current depression 
nd history of psychosis or self-harm/attempt. 

. Discussion 

his large international study in convenience sample of 
5,589 participants from 40 countries detected probable de- 
ression in 20.49% of females, 12.36% of males and 27.64% 

f those registered as ‘non-binary gender’ (average 17.80%). 
istress was present in 17.41%, 15.17%, 23.09% and 16.71% 

espectively. A significant percentage reported a deteri- 
ration in mental state, family dynamics and everyday 
ifestyle. Persons with history of mental disorders had higher 
ates of current probable depression (31.82% vs. 13.07%) 
nd there was no difference on the basis of whether the his- 
ory concerned a psychotic or a non-psychotic disorder. Be- 
ieving in conspiracy theories was widespread with at least 
alf of cases accepting at least to a moderate degree some 
on-bizarre conspiracy. History of any mental health dis- 
rder or self-harm or suicidality was a risk factor for the 
evelopment of current probable depression. Person with- 
ut any such history had the lowest rate or current depres- 
35 
ion (10.73%), while the highest rate was for the coexis- 
ence of history of Bipolar disorder and self-harm/attempts 
63.11%; RR = 5.88). The rate of probable depression was 
0.78% of those with a chronic somatic condition vs. 17.03% 

f those without (RR = 1.22). The RR for the manifestation 
f at least moderate suicidal thoughts was equal to 13.5 
or psychotic history and 7.37 for non-psychotic history. 
n those identified as ‘non-binary gender’ sex, the RR was 
qual to 4.28. For those without any mental health history, 
he rate of suicidal thoughts was exactly what would be 
xpected from the general population ( Fountoulakis et al., 
012 ). 
The model developed suggested that a significant num- 

er of variables acted either as risk or as protective fac- 
ors, explaining 23.9% of the development of distress or 
robable depression, but their individual contribution was 
ery small. Conspiracy theories manifested a complex be- 
avior with some of them exerting a protective effect at 
ertain phases. Females were significantly more likely to 
elieve in conspiracy theories and also this was true for 
hose with current probable depression. Those with his- 
ory of non-psychotic disorder (anxiety, depression, other) 
ere less likely to believe in conspiracy theories, while the 
pposite was true for psychotic history (bipolar disorder, 
sychosis) as well as history of self-harm and suicidal at- 
empts. These findings were consistent across disorders and 
heories. Current probable depression acted as a risk fac- 
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or and past history acted as a protective for the develop- 
ent of such beliefs. On the contrary there was no interac- 
ion between current depression and history of psychosis or 
elf-harm/attempt. 
The overall levels of probable depression were lower 

han the rates reported in the literature, probably be- 
ause of the stringent criteria of the algorithm in the cur- 
ent study. Other studies reported that more than two- 
hirds of the population experienced at least severe dis- 
ress ( Busch et al., 2021 ; Dominguez-Salas et al., 2020 ; 
ualano et al., 2020 ; Knolle et al., 2021 ; Ozdin and Bayrak 
zdin, 2020b ; Petzold et al., 2020 ; Verma and Mishra, 2020 ), 
 rate which is double in comparison to our findings. 
n the other hand other studies showed similar results 
 Cenat et al., 2021 ; Daly et al., 2021 ; Lei et al., 2020 ;
i et al., 2020 ; Prati, 2021 ; Wang et al., 2020a ), and also
oncerning the role of self-determined sex ( Duarte and 
ereira, 2021 ; Fu et al., 2020 ; Garcia-Fernandez et al., 
021 ; Gualano et al., 2020 ; Shi et al., 2020 ; Solomou and
onstantinidou, 2020 ). High levels of suicidality have been 
eported previously ( Caballero-Dominguez et al., 2020 ). 
urthermore, our findings are in perfect accord with a re- 
ently published meta-analysis ( Cenat et al., 2021 ). The 
arge heterogeneity among countries probably reflects dif- 
erent phases of the pandemic in each country during the 
ata collection. Rates of depression and mental health de- 
erioration in general are probably higher in those that ac- 
ually suffered from COVID-19 ( Deng et al., 2021 ). 
An important observation is that while the rate of proba- 

le depression was much higher in persons with a history of 
 mental disorder (31.82% vs. 13.07%) the proportion of de- 
ressed persons without such a history is much higher than 
xpected, taking under consideration that the annual inci- 
ence of depression is 0.3% ( Liu et al., 2020 ). This might 
ean that the pandemic posed a RR > 40 on the general pop- 
lation to develop depression. 
The multivariate analysis of the data allowed the current 

aper to propose a staged model concerning the effect of 
he pandemic on mental health ( Figure 2 ). This model as- 
umes that stress and anxiety develop first, then depression 
ollows and eventually suicidality appears. These constitute 
istinct stages, and progress from earlier to later stages is 
ot mandatory. It occurs only in a minority of the popula- 
ion. However, it is unlikely that a later stage appears with- 
ut the previous emergence of an earlier stage. 
According to the model proposed, with the onset of the 

andemic, its psychological impact and the development 
f severe anxiety and distress were determined by sev- 
ral sociodemographic and interpersonal variables includ- 
ng age, fears specific to the pandemic, the quality of re- 
ationships within family, keeping a basic daily routine, 
hange in economic situation, history of any mental disor- 
er and being afraid that him/herself or a family member 
ill get COVID-19 and die. Similar findings concerning the 
ffects of these factors has been reported in the literature 
 Elbogen et al., 2021 ; Elhai et al., 2021 ; Gambin et al.,
021 ; Garre-Olmo et al., 2021 ; Huang and Zhao, 2020a , 
uang and Zhao, 2020b ; Li et al., 2020 ; Ozdin and Bayrak 
zdin, 2020b ; Rossi et al., 2021 ; Solomou and Constan- 
inidou, 2020 ; Wang et al., 2020a ), but until now their de- 
ailed contribution had not been identified and no compre- 
ensive model had been developed. 
36 
As the stressful condition persisted and anxiety devel- 
ped into distress and dysphoric depressive-like states, 
reater age emerged as a protective factor. Interestingly at 
he next stage, when probable depression emerges, greater 
ge may become a risk factor, while religious/spirituality 
xerts a mostly protective effect. This is in accord with an 
nterpretation of burning out of the ‘based-on-reason and 
xperience’ psychological coping resources, and as a result 
espair due to prolonged stress appears. When this hap- 
ens, ‘coping mechanisms not based on reason’ may take 
ver. 
At pandemic onset we might not had imagined the im- 

ortant role and the impact of conspiracy theories, which 
re largely social media driven. They are currently widely 
ccepted as being important since the literature strongly 
upports their relationship with anxiety and depression 
 Chen et al., 2020 ; De Coninck et al., 2021 ). What is inter-
sting is that the results of the current study suggest that 
he COVID-19 related conspiracy theories could be classified 
s being either ‘threatening’ or ‘reassuring’ and these two 
roups exert different effects at different phases and peri- 
ds. At the early phase, ‘threatening’ conspiracy theories 
ause anxiety and distress while the ‘reassuring’, which in- 
lude an element of denial or religiousness, exert a protec- 
ive effect and act as a coping-like mechanism. However, all 
f them act as risk factors for the development of probable 
epression, which implies that the coping function of some 
f them might backfire if initially unsuccessful. Interest- 
ngly, all of them seem to be protective factors against the 
evelopment of suicidality (except for religious content), 
robably by gaining the role of a coping mechanism which, 
owever, might reflect different underlying processes. 
Current probable depression and past history of mental 

isorders are both critical factors related to believing in 
onspiracy theories. Our results could mean that the crit- 
cal factor which increases belief is the presence of cur- 
ent probable depression, while the past history acts at a 
econd level. As correlation does not imply causation, con- 
piracy theories could be either the cause of depression, a 
opying mechanism against depression or a marker of mal- 
daptive psychological patterns of cognitive appraisal. Af- 
er taking into consideration the complete model, and es- 
ecially the relationship to past mental health history, the 
uthors propose that the beliefs in conspiracy theories are 
 copying mechanism against stress. The finding of the re- 
ationship between current depression and believing in con- 
piracies is in accord with the literature ( De Coninck et al., 
021 ; Freyler et al., 2019 ; Tomljenovic et al., 2020 ), but
he finding of the differential effect of non-psychotic vs. 
sychotic history is difficult to explain, mainly concerning 
he protective effect of non-psychotic history. One expla- 
ation could be found in the theory concerning ‘Depres- 
ive Realism’ ( Alloy et al., 1981 ; Alloy and Abramson, 1979 ,
988 ; Beck et al., 1987 ; Lobitz and Post, 1979 ; Nelson and
raighead, 1977 ) which suggests that depressive persons are 
ore able than others to realistically interpret the world, 
owever this higher ability leads to pessimism. Previous re- 
orts on the role of temperament support such an interpre- 
ation ( Moccia et al., 2020 ) 
The restriction of time outside the house because of the 

ockdown is clearly a risk factor, and it interacts with history 
f mental disorder for the deterioration of mental state. 
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his is in accord with the literature ( Di Blasi et al., 2021 ;
ossi et al., 2021 ). At the most extreme end, when the 
mergence of suicidal thinking is possible, the family en- 
ironment and family responsibilities and care act either as 
isk or protective factors, depending on their quality, while 
eligiosity/spirituality and all beliefs in conspiracy theories 
ct as protective factors, except for one which includes 
eligious content. These results are in accord with the re- 
orts in the literature ( Arslan and Yildirim, 2021 ; Huang and 
hao, 2020a , Huang and Zhao, 2020b ; Jovancevic and Mil- 
cevic, 2020 ; Li et al., 2020 ; Ozdin and Bayrak Ozdin, 2020a ;
ang et al., 2020a ). 
The high rates of believing in conspiracy theories 

re in accord with findings from various countries 
 Ahmed et al., 2020 ; Leibovitz et al., 2021 ; Salali and 
ysal, 2020 ; Uscinski et al., 2020 ) and are a worry- 
ng manifestation. Conspiracy beliefs – especially those 
egarding science, medicine, and health-related topics 
are widespread ( Oliver and Wood, 2014 ), are widely 
istributed in the social media ( Ahmed et al., 2020 ; 
anerjee and Meena, 2021 ) and they challenge the capac- 
ty of the average person to distill and assess the con- 
ent ( Desta and Mulugeta, 2020 ; Duplaga, 2020 ). They ex- 
rt a well-documented adverse effect on health behav- 
ors, especially vaccination ( Allington et al., 2020 , 2021 ; 
ertin et al., 2020 ; Biddlestone et al., 2020 ; Bogart et al., 
010 ; Freeman et al., 2020 ; Gu et al., 2021 ; Jolley and
ouglas, 2014 ; Lazarevic et al., 2021 ; Marinthe et al., 
020 ; Romer and Jamieson, 2020 ; Salali and Uysal, 2020 ; 
allam et al., 2020 ; Soveri et al., 2021 ; Teovanovic et al., 
020 ). There seems to be some relationship of believing in 
izarre conspiracy theories and psychotic tendencies or his- 
ory of psychotic disorders ( Jolley and Paterson, 2020 ). 
A difficult to answer question is how many of the cases de- 

ected by questionnaires and sophisticated algorithms cor- 
espond to real probable depression. The underlying neu- 
obiology is opaque and maybe much diagnosed depression 
ight simply be an extreme form of a normal adjustment re- 
ction ( He et al., 2021 ). However there is no better way to
sychometrically achieve higher validity and the algorithm 

e utilized is the best available method. The impressive in- 
rease in new cases of depression which was found in our 
ample, is in accord with the literature ( Robillard et al., 
021 ). Half of females with depression were new cases while 
his was true for two thirds of depressed males. However a 
arge part of depressions emerged from a previous mental 
ealth history and this suggests that almost beyond doubt 
rue probable depression at least doubled and that maybe 
elapses expected to occur in the next 15–20 years occurred 
arlier. 
Concerning those without a previous history of men- 

al disorder, it is expected that much of the adverse ef- 
ects on mental health will rapidly attenuate with the lift- 
ng of lockdown restrictions and the end of the pandemic 
 Daly and Robinson, 2021 ) but enduring effects will im- 
act some vulnerable populations. So far studies investi- 
ating the long-term outcome and the long-term impact 
f the pandemic on mental health display equivocal find- 
ngs ( Bendau et al., 2021 ; Wang et al., 2020b ). Especially 
ociability and the sense of belonging could be important 
actors determining mental health and health-related be- 
aviors ( Biddlestone et al., 2020 ), and these factors seem 
37 
o correspond to specific vulnerabilities seen especially in 
estern cultures. 

. Conclusion 

he current paper reports higher than expected rates of 
robable depression, distress and suicidal thoughts among 
he general population during the pandemic, with a high 
revalence of beliefs in conspiracy theories. For the devel- 
pment of depression, general health status, previous men- 
al health history, self-harm and suicidal attempts, family 
esponsibility, economic change, and age acted as risk fac- 
ors while keeping daily routine, religiousness/spirituality 
nd belief in conspiracy theories were acting mostly as pro- 
ective factors. These findings, although they should be 
losely monitored in a longitudinal way, support previous 
uggestions by other authors concerning the need for a 
roactive intervention to protect mental health of the gen- 
ral population but more specifically of vulnerable groups 
 Fiorillo and Gorwood, 2020 ; Sani et al., 2020 ) 

. Strengths and limitations 

he strengths of the current paper include the large number 
f persons who filled the questionnaire and the large bulk of 
nformation obtained, as well as the detailed way of post- 
tratification of the study sample. 
The major limitation was that the data were obtained 

nonymously online through self-selection of the respon- 
ers. Additionally, the assessment included only the cross- 
ectional application of self-report scales, although the ad- 
anced algorithm used for the diagnosis of probable depres- 
ion corrected the problem to a certain degree. However, 
hat is included under the umbrella of ‘probable depres- 
ion’ in the stressful times of the pandemic remains a mat- 
er of debate. Also, the lack of baseline data concerning 
he mental health of a similar study sample before the pan- 
emic is also a problem. 
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