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Abstract
This article aims to present the  overview of the  situation during the  coronavirus disease 2019 (COVID-19) pandemic about issues concerning 
the prevalence of mental disorders such as depression, anxiety, rate of suicide attempts, and long COVID (LC) infections in the general population 
during COVID-19 pandemic. Analysis of the literature (in English, Polish and Spanish language) on topics related to COVID-19, mental disorders 
(suicide attempts, depression, anxiety) and LC infection published during the 4 years (2020–2023) was done using Pubmed and PubMed Cen-
tral search engine. Keywords such as “COVID-19,” “mental disorders,” “long COVID infection,” “depression,” “anxiety,” “suicide attempts” were 
used during the search. The conduct of this review/comment followed the Preferred Reporting Items for Systematic Reviews and Meta-analyses 
(PRISMA) protocol, which corresponds to a checklist of 27 items designed to facilitate the development and reporting of a robust protocol for sys-
tematic reviews or meta-analyses. Overall 35 studies were selected and analyzed in the review on topics: including among others LC (14 studies), 
suicide attempts (7 studies), mental disorders (depression, anxiety) (14 studies). The main issues raised in the articles were: higher risk of LC symp-
toms in women, fatigue and brain fog listed as frequently encountered patient’s complaints together with anxiety, depression, loneliness, especially 
in younger age groups and in women. Issues regarding LC, mental disorders and suicide attempts requires further research as the results vary in 
different countries. Int J Occup Med Environ Health. 2024;37(3)
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INTRODUCTION
Coronavirus disease 2019  (COVID-19) caused by acute 
respiratory coronavirus 2 (SARS-CoV-2) has been a global 
turning point in public health since its international out-
break in 2020. As of the March 23, 2024 – 704 318 936 cases 
have been diagnosed with 7 007 114  deaths reported. 
On the  bright side, 675 258 477  people affected by 
SARS-CoV-2 infection have recovered [1].
In Poland, 6 661 682 infections have been reported since 
March 4, 2020 (1 204 810 currently infected patients) with 

5 456 537 cases involving an outcome (5 335 940 recov-
ery and 120 597  deaths)  [2]. One can assume that the 
COVID-19 pandemic has subsided and does not pose 
a  threat anymore. On the  other hand, we have experi-
enced since the beginning of December 2023 an alarming 
increase of new cases [3]. Even when assuming a positive 
scenario that the  increase is just a  temporary situation, 
people have to face the  long-term impact of the  virus 
on the  general health of the  population, including the 
long COVID (LC) syndrome. The situation concerning LC  
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Meta-analyses (PRISMA) protocol, which corresponds to 
a checklist of 27 items designed to facilitate the develop-
ment and reporting of a  robust protocol for systematic 
reviews or meta-analyses. Analysis of the  literature (in 
English, Polish and Spanish language) on topics relat-
ed to COVID-19, mental disorders (suicide attempts, 
depression, anxiety) and LC infection, during the 4 years 
(2020–2023) was done using PubMed and PubMed Cen-
tral (PMC) search engine. Keywords such as “COVID-19,” 
“mental disorders,” “suicide attempts,” “depression,” 
“anxiety,” “long COVID infection” were used during the 
search. The  inclusion criteria for the  articles presented 
in this review/comment paper were: validity concern-
ing the presentation of topics such as suicide attempts, 
depression, anxiety and LC infection problems during 
the COVID-19 pandemic in different types of popula-
tions worldwide. Opinions on the  subject, expressed by 
the experts in the field, including general guidelines were 
also taken into consideration.

RESULTS
The prevalence of long COVID symptoms
in people who underwent COVID-19 infection
The COVID-19 pandemic has had a profound impact on 
the occupational health services work. It was reported by 
Marcinkiewicz et al. [8] that in Poland the pandemic has 
affected a number of prophylactic examinations concerning 
job applicants and employees (less in 2019 by >1 231 000). 
Moreover, in comparison with 2019, a  decrease in the 
number of entry examinations (1 933 355, less by 23.9%); 
and periodic (follow-up) examinations (1 924 929, less 
by 25.1%) was observed.
On the  other hand, the  number of follow-up examina-
tions that were conducted has increased (456 236  in 
2020, increase by 5,1%). This increase may be attrib-
uted to the  fact that the  conducting of the  follow-up 
examinations was only temporarily suspended during 
the pandemic  [8]. According to the Centers for Disease 

needs further attention and research as confirmed by the 
Lancet Editorial  [4]. According to the  authors 65  mil-
lion people have been suffering from LC with 10–20% of 
COVID-19 infection cases resulting in the  emergence 
of LC (1 in 10 people with LC cease to work, low research 
progress fueled by lack of financial resources)  [4]. Fur-
thermore, psychological impact of COVID-19 infection 
should be addressed as well. Long-term isolation has 
increased pathological human behavior including depres-
sion, suicide attempts, and anxiety. 
According to the  systematic review done by Ahmed 
et al. [5], based on 177 studies included in the study from 
20  European countries, the  mental health issue was the 
crucial problem that was addressed. In  general the  inci-
dence and prevalence of generalized anxiety disorder and 
depression increased from 0% to 25%, to even 31% when 
compared with the  situation before and during the pan-
demic  [5]. According to WHO data, a  25% increase in 
the level of anxiety and depression worldwide was pres-
ent with the  COVID-19 pandemic acting as a  trigger to 
worsen the situation [6]. Furthermore, the issue concerning 
the level of suicide attempts during the COVID-19 pandem-
ic worldwide requires attention as the results from different 
studies tend to be inconsistent. For example an increased 
rate of suicide attempts was reported in 22.2% of studies 
whereas the decreased trend was observed in 11.1% of cases 
with 5.6% of studies reporting neither negative nor positive 
trend in the level of suicide attempts [7].
This article aims to present, based on the research search, 
the overview of the situation during the COVID-19 pan-
demic about issues concerning the prevalence of mental 
disorders such as depression, anxiety, rate of suicide 
attempts, and LC infections in the  general population 
during COVID-19 pandemic.

METHODS
The conduct of this review/comment followed the  Pre-
ferred Reporting Items for Systematic Reviews and 
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In an observational analysis conducted by Hanson et 
al. [12], the data concerning 1.2 million people in 2020–2021  
with symptomatic COVID-19 infection was obtained 
from  54  studies from 22  countries. The  data concerned 
both hospitalized and non-hospitalized individuals. The 
frequency of cases with at least 1 of 3 cluster LC symptoms 
presented at 3 months after the infection (cognitive prob-
lems, persistent respiratory problems, persistent fatigue 
with mood swings or bodily pain) was established.
It was stated that the  risk of LC was lower in non-hos-
pitalized persons <20  years of age when compared to 
individuals >20  years of age (2.7% for both sexes, 4.8%  of  
men and 9.9% of women). Long COVID cluster symptoms 
were more frequently diagnosed in patients who were in 
general hospital wards (27.5%) or intensive care unit (ICU) 
(43.1% of cases) when compared to non-hospitalized cases 
(5.7%). The  presence of LC cluster symptoms was more 
frequently present in females at 3 months after the onset of 
infection than in males and in people >20 years (10.6% vs. 
5.4% of cases). Frequency of LC decreased at 12 months 
after the onset of infection (1.7% in the female group, 0.8% 
in the  male group). These findings are concurrent with 
the data published by the Institute of Health Metrics and 
Evaluation (IHME) indicating that the presence of LC was 
more frequently diagnosed in females (almost two-third 
of cases during the first 2 years of the pandemic) with 60% 
of cluster symptoms being respiratory problems; 51% per-
sistent fatigue with mood swings or bodily pain and 35% 
cognitive problems [12–14]. 
In a study published by Antoniou et al. [15], in 50–65% 
of cases fatigue was reported and in 20–40% of cases 
anxiety or depression was observed. The  risk factors 
that were found to increase the  morbidity at 6  months 
after the  hospital discharge involved age (middle-aged 
patients), gender (female), and more acute illness pres-
ence with 2 or more comorbidities [15]. Long COVID has 
undeniably become a global problem. According to Davis 
et  al.  [16], at least 65 million people are suffering from 

Control (CDC), LC or post-COVID conditions (PCC) can 
be described as symptoms, signs, and conditions that 
develop or continue after the  initial COVID-19 infec-
tion. Anyone who suffered from COVID-19 infection 
may develop LC, however, people who had severe signs 
and symptoms and were not vaccinated are classified 
in a  high-risk group. The  duration of symptoms is not 
specific (it can be weeks, months or even years). Diag-
nosis of LC is said to be possible at least 3 months after 
the  initial COVID-19 infection. General symptoms vary 
and may include: fever, tiredness, post-exertional mal-
aise, neurological symptoms (such as a change in smell 
or taste, headache, “brain fog,” depression, anxiety, sleep 
problems), respiratory and heart problems (shortness 
of breath, chest pain, cough, heart palpitations), diges-
tive problems (diarrhoea, stomach pain), joint or muscle 
pain. Due to the indefinite number and duration of signs 
and symptoms, LC has been classified in July 2021 as 
a disability condition and added to the Americans with 
Disabilities Act (ADA) list [9].
The study, conducted by Chudzik et al. [10] addressed 
the  issue of LC development in patients not suffer-
ing from any comorbidities. Out of 701  patients, 
diagnosed and observed in ambulatory medical care 
in 2020–2022, 488  (69.6%) underwent a  follow-up 
examination after 3  months. The  group was ulti-
mately divided into 2  subgroups: LC (218  patients) 
and non-LC (270 patients). In the LC group, the most 
frequently observed symptoms were: weakness (73%), 
impaired exercise tolerance (65%), palpitations (54%), 
concentration and memory disturbances (53%), and 
chest pain (44%).
The high-risk factors contributing to the development of 
LC in healthy patients were: severe course of COVID-19 
infection, arthralgia [10]. According to Premraj et al. [11], 
the most common neurological symptoms present in LC 
are sleep disorders, fatigue, and cognitive dysfunction 
(memory and attention problems, brain fog).
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The most frequently encountered symptoms included 
fatigue (53%) and brain fog (34%) [20]. Cristillo et al. [21] 
reported the presence of cognitive complaints, especially 
brain fog after 12  months post hospital discharge in 
25 out of 132 former hospital patients (18.9%).
In a study conducted by Tsuzuki et al. [22], approx. 44% of 
former COVID-19 patients (201 out of 457) suffered from 
at least 1 symptom 4 weeks after the infection began.
The most frequently present symptom was fatigue (12.7%) 
with the second one being alopecia (12%) [22]. Fatigue 
was also reported as the most frequently encountered LC 
syndrome 6 months, 12 months, and 24 months after hos-
pital discharge in South Korea. Out of 71.2% participants, 
34.8% had fatigue, 30.3% amnesia, 24.2% had difficulties 
concerning concentration, 20% insomnia, 19.7% depres-
sion. It  is worth noting that the  frequency of fatigue 
changed independently from the  time period evaluated 
(6  months after hospital discharge  – 22.7%, 12  months 
after discharge  – 17.4%, 24  months after discharge  – 
34.8%). The change was also visible for other symptoms 
amnesia, difficulties concerning concentration, insom-
nia, depression [23]. Chasco et al. [24], based on in-depth 
interviews with 15 patients from Iowa University (USA) 
hospitals and clinics, found out that fatigue and cognitive 
impairment (brain fog) were the  most common symp-
toms (32% and 22%, respectively)  [24]. Additionally, 
the presence of brain fog and its effects on the everyday 
quality of life (QoL) may have different impact on males 
and females. In  a  study conducted by Chatys-Bogacka 
et al. [25] on adult non-hospitalized COVID-19 patients, 
out of 303  participants women reported 4  weeks after 
COVID-19 more problems with thoughts communication 
and reading, writing, counting.
Patients who underwent the  COVID-19 infection often 
suffer from long-term symptoms which affect work effi-
cacy even after 12 months after the onset of the disease.
Walker et  al.  [26] performed the  research related to 
the examination of COVID-19 impact on the Work and 

its symptoms with incidence rate varying dependent 
on whether the  patients were hospitalized (50–70%), 
vaccinated (10–12%) or non-hospitalized (10–30%). 
In  line with previously cited studies is the one by Sykes 
et al. [17], reporting symptoms of LC like myalgia, anxi-
ety, and fatigue to be more frequent in women. The pres-
ence of chronic diseases like diabetes or hypertension 
may increase the  severity of LC symptoms. In  a  study, 
conducted by Marciniak et al. it was stated that a month 
after having been discharged from the hospital, patients 
with diabetes and hypertension suffered a  higher inci-
dence rate of symptoms involving cough and chronic 
fatigue  [18]. Furthermore, among university communi-
ties (teachers, administration staff, students), during 
the COVID-19 pandemic, the severity of musculoskeletal 
problems has significantly increased. In  the  study con-
ducted by Janc et al. [19], the prevalence of musculoskel-
etal disorders among 1365 respondents (914 students and 
451 employees) from 3 big universities in Łódź, Poland, 
was evaluated. The  evaluation period involved the  time 
before the  outbreak of the  COVID-19 pandemic and 
the period October 2020 – June 2021.
The Visual Analogue Scale (VAS) was applied for the 
 analysis concerning the  severity of the  musculoskeletal 
problems (0 pts indicating lack of symptoms, 10 pts – max 
severity of symptoms). The  complaints involving mus-
culoskeletal problems have increased during COVID-19 
 epidemic  [19]. Another crucial issue to consider is the 
development of neurological post-acute sequelae of SARS-
CoV-2 infection (neuro-PASC) infection among patients 
who had been hospitalized. These symptoms include head-
ache, fatigue, loss of smell/taste, brain fog, speech change, 
confusion, difficulty concerning concentration, finding cor-
rect words, or memory problems. In a research performed 
by Ch’en et al. [20], including 89 former COVID-19 patients 
examined between November 2020 – March 2022 neuro-
cognitive symptoms were diagnosed in 60% of COVID-19 
patients after 6 months post hospital discharge.
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cide attempts was visible in the category I mainly among 
women [27]. The results presented above are in line with 
the  findings by Nomura et  al.  [28], stating that women 
are at a greater risk of undergoing a suicide attempt than 
men and this problem is gradually increasing (by 20–30% 
when comparing it to pre-pandemic time) [28].
It was also observed that the  risk of a  suicide attempt 
decreased [27]. In Korea, suicide death rate per 100 000 pop-
ulation was also higher in women than in men.
The number of suicide deaths per year in Korea 
increased in 2017 (8922 in men, 3541 in women) com-
pared to 2020 (9093 in men, 4102 in women). The 
increase was especially noticeable in younger women 
(≤34 years) [29]. On the other hand, no consistent con-
clusion confirming the  increase in suicide numbers 
could be drawn after analyzing the data from 33 coun-
tries during the  first 9–15  months of the  COVID-19 
pandemic [30]. According to Goto et al. [31], the initial 
decrease in suicide rate in the initial period of the pan-
demic, followed subsequently by the  increase, can be 
attributed to the “honeymoon effect.” In the beginning, 
people felt altruism and concern which was the initial 
reaction to global threat. Unfortunately, later these 
feelings were substituted by the  surrounding real-
ity [31]. In a study done by Yan et al. [32], 37 studies 
with 55  data samples from clinical and non-clinical 
cases (25  clinical and 30  non-clinical settings) were 
analyzed concerning suicide attempts. A  random-
effects model was used to pool the  ratio of peri- and 
pre-pandemic prevalence of suicidal ideation and 
attempt (prevalence ratio  – PR) and rate of death by 
suicide (rate ratio  –  RR). The  prevalence of suicidal 
ideation increased significantly among non-clinical 
and clinical studies, however pooled estimates differed 
by population and study design. Suicide attempts were 
more prevalent during the pandemic among both non-
clinical and clinical studies [32]. Furthermore, accord-
ing to Jeronimo et  al.  [33], the  incidence of suicide 

Social Adjustment Scale (WSAS). The examined popula-
tion included 3754  patients from 31  clinics in the  UK. 
The  majority of the  examined group was female within 
the working age range. Five components were used 
within the score: close relationships, social leisure activi-
ties, private leisure activities, home management and 
ability to work. The  score range varied 0–40. A  score 
value >20 meaning severe or worse impairment on per-
forming everyday routine was diagnosed in 53% of par-
ticipants. The main reason for the increased WSAS score 
was fatigue followed by depression and cognitive impair-
ment. Additionally, approximately half of the participants 
said that they had lost ≥1 day of work in the last month 
with one-fifth (20%) stating they had been unable to 
work. These results clearly show the prolonged impact of 
LC on work and everyday routine [26].

The occurrence of suicide attempts 
during the COVID-19 pandemic vary
Suicide attempts have been the  subject of research in 
which the  prevalence before and after the  COVID-19 
pandemic has been compared. In  the  study by Stańdo 
et al. [27] participants were divided into 3 groups based 
on their age range (category I: 13–24 years; category II: 
25–65  years; category III: >65  years). The  study was 
conducted in the  2  time periods: 2019–2020 and 2021. 
A  slight increase in the  rate of suicide attempts per 
100 000  inhabitants in women was observed in 2019 
and 2020, however only in the  category II (15.94 and 
17.52, respectively) and III (8.2 and 8.78, respectively). 
On the other hand, in the category I, a slight decrease was 
observed (47.07 and 41.94, respectively). In  the  second 
period (2021) a significant increase in suicide attempts in 
the I category was observed as well comparing to the first 
period (41.94 in 2020 and 74.02 in 2021). In the catego-
ries II and III, the increase was less pronounced (catego-
ry II: 17.52 in 2020 and 20.24 in 2021; category III: 8.78 
in 2020 and 9.56 in 2021). In general, the increase in sui-
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out the  whole course of the  study. In  general, the  level 
of loneliness increased since the  beginning of the  pan-
demic  [36]. Another study, based on questionnaire 
sent in April 2020 using social media to students from 
87 universities in Poland. A final number of participants 
was comprised of 2172  students mostly from medical 
faculties (60.5%). Anxiety was found in 27.3% of cases 
and very severe depression in 43.4%. Both depression 
and anxiety were more frequently present in female than 
male students. For medical students the score for anxiety 
was the lowest. In case of depression it was stated that the 
prevalence did not differ significantly between examined 
groups of students [37].
It was found that in the UK during the lockdown period, 
the  prevalence rate of loneliness was estimated at 27% 
while in Canada, the  state of loneliness was reported 
by 8.4% of citizens. The  highest incidence rate of both 
depression and anxiety was found in Asia (35.3% and 
32.9%, respectively)  [35,38,39]. In a  study published by 
Olszewska-Czyz et al. [40] it was stated that the number 
of dentists expressing anxiety was significantly higher in 
Turkey than in Poland (95.5% and 51%, respectively). 
It was explained by the fact that higher positive corona-
virus test rate found among dentists in Poland than in 
Turkey (91.5% and 24.1%, respectively).
In a study conducted by Hufner et al. [41] via question-
naire method in Italy and Austria a level of anxiety and 
depression was determined 79  days after the  onset of 
infection  – 19.3% of participants from Italy and 12.4% 
from Austria had anxiety problems, 23.2% from Italy and 
17.3% from Austria – depression symptoms.
Before the  COVID-19 infection anxiety and depression 
problems were present at much lower levels (6% of par-
ticipants from Italy and 4.6% from Austria) [41].
Coronavirus disease 2019  infection might have also 
a negative effect on the general QoL. In a single-centre 
longitudinal study done by Herrmann et al.  [42] in 
March–December 2020 in Germany at the University of 

attempts, especially among young people (≤18  years) 
has increased in Barcelona when comparing the period 
2018–2019 and the pandemic period until June 2021.
Based on the data described above, one can assume that 
the problem concerning suicide attempts and COVID-19 
pandemic is a  complex issue and warrants further at- 
tention.

The prevalence of mental disorders 
during COVID-19 pandemic
The COVID-19 pandemic has profoundly changed the 
way depression is viewed as far as its impact on the gen-
eral population is perceived. According to the data, pub-
lished by Dziedzic et  al.  [34], elderly people in Poland 
aged ≥60 years are more prone to developing high levels 
of depression, anxiety, and loneliness, especially when 
faced with a global threat like the COVID-19 pandemic. 
In  the  study involving 221  elderly people (≥60  years) 
the prevalence of loneliness, depression, and anxiety was 
investigated. A  borderline state of depression was diag-
nosed in 14.18% of cases, depressive symptoms in 19.15%. 
Level of loneliness was also quite high (58.83% of cases 
with moderate and moderately high sense of loneli-
ness). Level of loneliness was positively correlated with 
not being in a relationship due to spouse death (widow/
widower: 42.76%) or being single (40.72%). Moreover, 
it was stated that women were in general more affected 
than men [34]. However, not only the elderly have been 
affected by the COVID-19 pandemic.
The results, obtained in the  cross-sectional study by 
Kobos et  al.  [35] conducted on 890  Polish residents in 
October 2020, revealed a  positive correlation between 
younger age and anxiety, depression, and level of lone-
liness. The  prevalence of depression and anxiety were 
32% and 27%, respectively  [35]. A  study, conducted 
by Hamer and Baran  [36] realized in 2020, revealed 
the increased incidence of loneliness among younger age 
groups (18–24 years old), which was consistent through-
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Both the SF-36 questionnaire method and the EQ-5D-5L 
index were applied assessing the  impact of COVID-19 
in a  study by Malesevic et  al.  [45]. The  observational 
research was conducted among 112  patients. The vis-
ible decrease in EQ-5D-5L scores involved in the 
pain/discomfort domain; anxiety and the  necessity to 
perform usual activities was observed. In the same time 
the lower SF-36  scores included the  physical health 
domain. Both scores were significantly associated with 
females (EQ-5D-5L) scores and SF-36 scores for physi-
cal role limitation domain, bodily pain domain, physical 
functioning domain [45].
The impact of the COVID-19 pandemic on social interac-
tions as a whole in the general population was a topic of 
several studies. In general, the lockdown in the education 
field affected >60 million teachers worldwide and 87% of 
students. The  situation with a  decrease in mobility and 
household confinement created a risk of physical isolation 
and contributed to the increase in anxiety and depression. 
In a study, conducted by Filho et al. [46] among students 
and academic staff, 711 questionnaires from students and 
academic staff from 41 countries, mostly European, were 
obtained. The online survey took place between April 14 – 
May 4, 2020. In the majority respondents observed a con-
nection between the  lockdown and lack of work/study 
continuity (90%). As many as 72% stated that lack of 
personal contact between colleagues and staff which was 
perceived as a challenge. At the same time 57% of respon-
dents saw obligatory social isolation as a problem involv-
ing lack of motivation [46].
Szczepańska et  al. [47] investigated the  possible 
correlation between the  COVID-19 pandemic and 
the quality of student’s life. In April 2020, 132 students 
(77%  female and 23% male participants) with an age 
range 19–26  years were interviewed. Approximately 
14% of respondents described their mood as being 
poor/very bad with only 2% of participants stating 
the  positive influence of the  emergency state on their 

Wurzburg the health related QoL (HRQoL) was assessed 
in non-intensive care unit (non-ICU) and intensive care 
unit (ICU) patients. The evaluation was based on the data 
gathered from telephone interviews at 3  months and 
12 months after discharge from the hospital. The Europe-
an Quality of Life 5-Dimensions 5-Level (EQ-5D-5L) index 
was applied, including usual activities, mobility, self-
care, anxiety, depression, and pain/discomfort. Out of 
85 participants only 62 appeared at a 3-month interview 
and 68 at a 12-month interview. Significant differences 
between non-ICU and ICU patients were found involv-
ing the EQ-5D-5L index assessment after 12 months post 
COVID-19 infection. In  general ICU patients suffered 
from LC symptoms for a  longer period than non-ICU 
patients. For example, 33.3% of ICU patients reported no 
mobility problems with slight/moderate problems being 
stated in 40% of cases and severe in 23% of cases [42]. 
A  cross-sectional cohort study was performed by 
Duwel et al.  [43] at the  primary health facility care in 
Aruba (an  island in the  Caribbean Sea). The  partici-
pants included 222 patients. Interviews were conducted 
at 3  months, 6  months, 9  months and 18  months after 
having been discharged from the hospital. The frequency 
of reported LC symptoms increased from 3  months to 
12 months and it was reflected in the lower self-reported 
health score (85.75 and 76.85, respectively) [43]. In Slo-
vakia a  significant difference in patient QoL was found 
between patients who suffered from LC symptoms and 
healthy control group (total score 331.9 and 578, respec-
tively) in a study conducted by Liśka et al. [44] in Feb-
ruary–May 2022. The  study was based on a  structured 
QoL questionnaire 36-Item Short Form Health Survey 
(SF-36). The scores may vary 0–100  for each domain. 
The higher the score the better the physical status of the 
individual, involving 8 health concept domains: physical 
role, social functioning, emotional role, general health, 
mental health, physical functioning, vitality, and bodily 
pain [44].
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The level of anxiety and depression was also positively 
correlated with younger age groups. Mental disorders 
involving depression and anxiety were reported among 
890 Polish residents in 32% and 27%, respectively.

CONCLUSIONS
The problem of LC is an important and complex issue 
that raises further research needs, in particular with 
regard to health consequences in the  world popu-
lation. The  LC  syndrome may be present in 43% of 
people who underwent the COVID-19 infection and in 
>60% of patients who suffered from the severe form of 
the infection [48]. Furthermore, according to the IHME 
and the  University of Washington in Seattle, USA, 
approx.  36  million people across the  WHO European 
Region might have suffered from LC during the  first 
3  years of the  COVID-19 pandemic  [49]. The  pres-
ence of chronic diseases like diabetes or hypertension 
may increase the  severity of LC symptoms. Education 
methods are needed in order to increase awareness and 
promote health working habits (physical activity, well-
organized break). Therefore more detailed research is 
needed as far as the  long-term health consequences of 
LC symptoms are concerned with regard to the overall 
world population.
No consistent conclusion confirming the increase in sui-
cide numbers could be drawn after analyzing the data 
from 33 countries during the first 9–15 months of the 
COVID-19 pandemic. This indicates the need of a thor-
ough research combining the  data not only concern-
ing the  initial increase in the  rate of suicide attempts 
during the  first lockdown period and the  decrease 
during the time when the restrictions were slowly lifted 
but also after the  pandemic has ended. Mental disor-
ders involving anxiety, depression, loneliness have been 
described as frequent consequences of the  COVID-19 
pandemic, especially in younger age groups and in 
women.

general daily routine (vs. 72% expressing the contrary 
opinion). In 90% of cases lack of social interactions in 
public spaces was perceived as having a major negative 
impact on a  person concerned (54% of respondents 
mentioned lack of contact with friends and 38% with 
family members). Furthermore, according to the  42% 
of the  interviewed students remote modes of commu-
nication cannot effectively substitute for real, direct, 
personal social contact (with 51% being of the opposite 
opinion) [47].

DISCUSSION
Overall 35 studies were selected and analyzed in the re- 
view on topics including among others LC (14 studies), 
suicide attempts (7  studies), mental disorders (depres-
sion, anxiety) (14 studies) (Tables 1–3). The main issues 
raised in the articles were:

 – higher risk of LC symptoms in women,
 – patients who underwent more severe COVID-19 in-

fection with fatigue and brain fog being listed as fre-
quently encountered patient’s complaints.

Furthermore, LC is perceived as a  disease burden, 
having a negative impact on the HRQoL, work and the 
daily routine. The  matter is of importance as the neu-
ropsychiatric symptoms (anxiety, depression) may per-
sist up to 2 years after an acute infection. Additionally 
an increased rate of suicide attempts during the  first 
period of COVID-19 pandemic (July–September 2020) 
was reported when compared, with women being at 
a higher risk of undergoing a suicide attempt by 20–30% 
when comparing it to pre-pandemic time. Nevertheless 
the topic regarding the rate of suicide attempts requires 
further research as the results vary dependent on differ-
ent countries.
In general, as far as the mental disorders are concerned, 
the  level of loneliness among younger age groups 
(18–24  years old) increased since the  beginning of the 
pandemic (May–June 2020 – 1.81 vs. March 2020 – 1.70)



IJOMEH 2024;37(3) 9

  MENTAL HEALTH MANIFESTATIONS AND LONG-COVID    R E V I E W / C O M M E N T
Ta

bl
e 1

. D
at

a f
ro

m
 se

lec
te

d 1
4 s

tu
die

s o
n l

on
g C

OV
ID

, p
ub

lis
he

d i
n 2

02
0–

20
23

Re
fer

en
ce

Ty
pe

M
at

er
ial

 an
d m

et
ho

ds
Re

su
lts

Co
nc

lus
ion

s

Ch
ud

zik
 et

 al
. [

10
]

pr
os

pe
cti

ve
/n

on
-

int
er

ve
nt

ion
al 

stu
dy

70
1 c

on
se

cu
tiv

e p
at

ien
ts/

am
bu

lat
or

y 
pr

im
ar

y m
ed

ica
l c

ar
e i

n 2
02

0–
20

22
  

ou
t o

f w
hic

h 4
88

 co
m

ple
te

d a
 3-

m
on

th
 

fo
llo

w 
up

48
8 p

at
ien

ts 
(6

3%
 w

om
en

, 3
7%

 m
en

), 
ag

e M
 =

 45
.74

 ye
ar

s; 
LC

 gr
ou

p (
21

8 p
at

ien
ts,

 
ag

e M
 =

 46
.03

 ye
ar

s),
 no

n-
LC

 gr
ou

p (
27

0 p
at

ien
ts;

 
ag

e M
 =

 44
.30

 ye
ar

s)

LC
 gr

ou
p t

he
 m

os
t f

re
qu

en
t s

ym
pt

om
s: 

we
ak

ne
ss 

(7
3%

), 
im

pa
ire

d e
xe

rci
se

 to
ler

an
ce

 
(>

65
%

), 
pa

lpi
ta

tio
ns

 (5
4%

), 
co

nc
en

tra
tio

n 
an

d m
em

or
y d

ist
ur

ba
nc

es
 (>

53
%

), 
ch

es
t 

pa
in 

(4
4%

); 
th

e h
igh

-ri
sk

 fa
cto

rs 
fo

r L
C 

de
ve

lop
m

en
t i

n h
ea

lth
y p

at
ien

ts:
 se

ve
re

 
co

ur
se

 of
 CO

VI
D-

19
 in

fec
tio

n,
 ar

th
ra

lgi
a 

an
d h

igh
 BM

I (
≥

23
.74

 kg
/m

2 )

Pr
em

ra
j e

t a
l. [

11
]

sy
ste

m
at

ic 
re

vie
w/

m
et

a-
an

aly
sis

sy
ste

m
at

ic 
se

ar
ch

 of
 da

ta
ba

se
s (

Go
og

le 
Sc

ho
lar

, S
co

pu
s, W

eb
 of

 Sc
ien

ce
, E

M
BA

SE
, 

Pu
bM

ed
) f

or
 ar

tic
les

 pu
bli

sh
ed

 
in 

Ja
nu

ar
y 1

, 2
02

0 –
 Au

gu
st 

1, 
20

21
; 

to
ta

l d
at

ab
as

e r
es

ult
s: 

14
58

 ar
tic

les

18
 st

ud
en

ts 
inc

lud
ed

 in
 th

e r
ev

iew
 (t

ot
al 

nu
m

be
r 

of
 in

clu
de

d p
at

ien
ts:

 10
 5

30
)

m
os

t f
req

ue
nt

 ne
ur

olo
gic

al 
po

st-
CO

VI
D-

19
 

sy
m

pt
om

s: 
fat

igu
e (

37
%

), b
rai

n f
og

 (3
2%

), 
m

em
or

y i
ssu

es
 (2

8%
), a

tte
nt

ion
 di

so
rd

ers
 (2

2%
);  

m
os

t f
req

ue
nt

 ne
ur

op
sy

ch
iat

ric
 co

nd
iti

on
s: 

sle
ep

 
dis

tu
rb

an
ce

s (
31

%
), a

nx
iet

y (
23

%
), d

ep
res

sio
n 

(o
nly

 17
%

)

Ha
ns

on
 et

 al
. [

12
]

ob
se

rv
at

ion
al 

an
aly

sis
Ba

ye
sia

n m
et

a-
re

gr
es

sio
n;

 po
oli

ng
 

54
 st

ud
ies

 an
d 2

 m
ed

ica
l re

co
rd

 da
ta

ba
se

s; 
da

ta
: 1

.2 
m

illi
on

 in
div

idu
als

 (2
2 c

ou
nt

rie
s) 

in 
20

20
–2

02
1

bo
th

 ho
sp

ita
liz

ed
 an

d n
on

-h
os

pit
ali

ze
d i

nd
ivi

du
als

 
(4

4 s
tu

die
s: 

42
 8

91
 no

n-
ho

sp
ita

liz
ed

 an
d 

10
 5

01
 ho

sp
ita

liz
ed

); 
2 m

ed
ica

l re
co

rd
 da

ta
ba

se
s 

(8
46

 0
46

 no
n-

ho
sp

ita
liz

ed
, 2

50
 9

28
 ho

sp
ita

liz
ed

 
ind

ivi
du

als
); 

10
 co

ho
rt 

stu
die

s (
19

06
 no

n-
ho

sp
ita

liz
ed

 an
d 1

0 
52

6 h
os

pit
ali

ze
d)

; m
ea

n 
ag

e r
an

ge
 of

 in
div

idu
als

: 4
–6

6 y
ea

rs;
 m

ale
s: 

26
–8

8%

ris
k o

f L
C l

ow
er

 in
 no

n-
ho

sp
ita

liz
ed

; y
ou

ng
er

 
(<

20
 ye

ar
s) 

ca
se

s w
he

n c
om

pa
re

d t
o 

ind
ivi

du
als

 >
20

 ye
ar

s (
2.7

%
 fo

r b
ot

h s
ex

es
 

an
d 4

.8%
 of

 m
en

 an
d 9

.9%
 of

 w
om

en
, 

re
sp

ec
tiv

ely
); 

th
e d

iff
er

en
ce

 be
tw

ee
n 

th
e y

ou
ng

er
 an

d o
lde

r in
div

idu
als

 m
or

e v
isi

ble
 

in 
fem

ale
s (

7.2
%

 in
 fe

m
ale

s, 
2%

 in
 m

ale
s);

  
LC

 cl
us

te
r s

ym
pt

om
s m

or
e f

re
qu

en
tly

 di
ag

no
se

d 
in 

pa
tie

nt
s w

ho
 w

er
e i

n g
en

er
al 

ho
sp

ita
l 

wa
rd

s (
27

.5%
) o

r I
CU

 (4
3.1

%
 of

 ca
se

s) 
wh

en
 

co
m

pa
re

d t
o n

on
-h

os
pit

ali
ze

d c
as

es
 (5

.7%
); 

th
e p

re
se

nc
e o

f L
C c

lus
te

r s
ym

pt
om

s w
as

 m
or

e 
fre

qu
en

tly
 pr

es
en

t i
n f

em
ale

s a
t 3

 m
on

th
s 

af
te

r t
he

 on
se

t o
f in

fec
tio

n t
ha

n i
n m

ale
s a

nd
 

th
e o

lde
r a

ge
 gr

ou
p (

≥
20

 ye
ar

s: 
10

.6%
 vs

. 
5.4

%
 of

 ca
se

s);
 it

 is
 w

or
th

 no
tin

g t
ho

ug
h t

ha
t 

th
e f

re
qu

en
cy

 de
cre

as
ed

 at
 12

 m
on

th
s a

fte
r 

th
e o

ns
et

 of
 in

fec
tio

n (
1.7

%
 in

 th
e f

em
ale

 
gr

ou
p, 

0.8
%

 in
 th

e m
ale

 gr
ou

p)



IJOMEH 2024;37(3)10

R E V I E W / C O M M E N T      P. PIETRZAK AND W. HANKE  

An
to

nio
u e

t a
l. [

15
]

ev
ide

nc
e b

as
ed

 
ap

pr
oa

ch
ta

sk
 fo

rce
 (1

2 m
em

be
rs)

, e
xp

er
ts 

in 
pu

lm
on

ar
y p

hy
sio

log
y, 

m
ed

ici
ne

, 
ra

dio
log

y; 
ou

tco
m

es
 as

se
ssm

en
t o

f L
C; 

sy
ste

m
at

ic 
lit

er
at

ur
e s

ea
rch

: M
ed

lin
e a

nd
 

Co
ch

ra
ne

 CE
NT

RA
L T

as
k F

or
ce

 co
nv

en
ed

 on
 

th
e D

ec
em

be
r 2

3, 
20

20
; s

ys
te

m
at

ic 
se

ar
ch

 
co

nd
uc

te
d u

nt
il M

ar
ch

 26
, 2

02
1

50
–6

5%
 ca

se
s o

f f
at

igu
e a

m
on

g p
at

ien
ts 

an
d 2

0–
40

%
 ca

se
s i

nv
olv

ing
 af

te
r C

OV
ID

-1
9 i

nf
ec

tio
n 

an
xie

ty
 or

 de
pr

es
sio

n

se
ve

rit
y o

f t
he

 di
se

as
e i

n t
he

 be
gin

nin
g n

ot
 

as
so

cia
te

d w
ith

 th
e p

er
sis

te
nc

e o
f s

ym
pt

om
s

Sy
ke

s e
t a

l. [
17

]
fo

llo
w-

up
sta

nd
ar

diz
ed

 da
ta

 co
lle

cti
on

 te
ch

niq
ue

; 
vir

tu
al 

ou
tp

at
ien

t c
lin

ic 
ap

po
int

m
en

ts
38

7 p
at

ien
ts 

dis
ch

ar
ge

d w
ith

 CO
VI

D-
19

 di
ag

no
sis

 
(o

ut
 of

 w
ho

m
 29

8 s
ele

cte
d f

or
 fo

llo
w 

up
 –

 
on

ly 
13

4 a
tte

nd
ed

 fo
llo

w 
up

 ap
po

int
m

en
ts)

; 
ag

e M
e =

 58
 ye

ar
s; 

65
.7%

 m
ale

sy
m

pt
om

s o
f L

C: 
m

ya
lgi

a (
p =

 0.
02

2)
, 

an
xie

ty
 (p

 =
 0.

00
1)

 an
d f

at
igu

e (
p =

 0.
00

4)
 

m
or

e f
re

qu
en

tly
 di

ag
no

se
d i

n w
om

en
; 

th
e p

re
se

nc
e o

f c
hr

on
ic 

dis
ea

se
s l

ike
 di

ab
et

es
 

or
 hy

pe
rte

ns
ion

 m
ay

 in
cre

as
e t

he
 se

ve
rit

y 
of

 LC
 sy

m
pt

om
s

M
ar

cin
iak

 et
 al

. [
18

]
na

rra
tiv

e r
ev

iew
da

ta
ba

se
 ar

tic
les

 se
ar

ch
: P

ub
M

ed
 (M

ay
 31

, 
20

21
); 

ex
clu

sio
n c

rit
er

ia:
 av

er
ag

e a
ge

 of
 

pa
rti

cip
an

ts 
>

60
 ye

ar
s; 

no
 da

ta
 on

 
m

et
ho

do
log

y; 
ob

se
rv

at
ion

 pe
rio

d t
im

e 
<

30
 da

ys

inc
ide

nc
e r

at
e o

f c
hr

on
ic 

co
ug

h (
32

.2–
48

.7%
) 

in 
pa

tie
nt

s w
ith

 di
ab

et
es

 an
d h

yp
er

te
ns

ion
; 

ch
ro

nic
 fa

tig
ue

 ob
se

rv
ed

 in
 67

.4–
76

.8%
)  

in 
pa

tie
nt

s w
ith

 di
ab

et
es

 an
d h

yp
er

te
ns

ion

th
e t

im
e p

er
iod

 in
vo

lvi
ng

 >
1 m

on
th

 af
te

r 
ha

vin
g b

ee
n d

isc
ha

rg
ed

 fr
om

 th
e h

os
pit

al,
 

pa
tie

nt
s w

ith
 di

ab
et

es
 an

d h
yp

er
te

ns
ion

 
su

ffe
re

d a
 hi

gh
er

 in
cid

en
ce

 ra
te

 of
 sy

m
pt

om
s 

inv
olv

ing
 co

ug
h a

nd
 ch

ro
nic

 fa
tig

ue

Ja
nc

 et
 al

. [
19

]
an

on
ym

ou
s o

nl
ine

 
qu

es
tio

nn
air

e 
(G

oo
gle

 Fo
rm

s)

on
lin

e q
ue

sti
on

na
ire

 (G
oo

gle
 Fo

rm
s);

 
13

65
 pa

rti
cip

an
ts 

(9
14

 st
ud

en
ts 

an
d 

45
1 e

m
plo

ye
es

) f
ro

m
 3 

un
ive

rsi
tie

s: 
M

ed
ica

l U
niv

er
sit

y o
f L

od
z, 

Un
ive

rsi
ty

 of
 

Lo
dz

 an
d L

od
z U

niv
er

sit
y o

f T
ec

hn
olo

gy
, 

Łó
dź

, P
ola

nd
; 2

 ti
m

e p
er

iod
s t

ak
en

 in
to

 
ac

co
un

t: 
be

fo
re

 CO
VI

D-
19

 pa
nd

em
ic 

an
d 

Oc
to

be
r 2

02
0 –

 Ju
ne

 20
21

; in
fo

rm
at

ion
 

ga
th

er
ed

: li
fes

ty
le,

 he
ad

ac
he

s, 
er

go
no

m
ic 

of
 co

m
pu

te
r w

or
ks

ta
tio

n,
 se

ve
rit

y a
nd

 
inc

ide
nc

e o
f m

us
cu

los
ke

let
al 

sy
m

pt
om

s; 
VA

S (
0 p

ts 
– 

lac
k o

f s
ym

pt
om

s; 
10

 pt
s –

 
m

ax
 se

ve
rit

y o
f s

ym
pt

om
s).

th
e c

om
pla

int
s i

nv
olv

ing
 m

us
cu

los
ke

let
al 

pr
ob

lem
s i

nc
re

as
ed

 in
 al

l 3
 gr

ou
ps

 (s
tu

de
nt

s: 
ap

pr
ox

. 2
.8–

3.5
 pt

s, 
te

ac
hin

g s
ta

ff:
 fr

om
 3.

2 p
ts 

to
 

4.1
 pt

s, 
ad

m
ini

str
at

ion
 st

aff
: fr

om
 3.

1 p
ts 

to
 4 

pt
s)

ed
uc

at
ion

 m
et

ho
ds

 ne
ed

ed
 in

 or
de

r t
o 

inc
re

as
e a

wa
re

ne
ss 

an
d p

ro
m

ot
e h

ea
lth

 
wo

rk
ing

 ha
bit

s (
ph

ys
ica

l a
cti

vit
y, 

we
ll 

or
ga

niz
ed

 br
ea

k)

Ta
bl

e 1
. D

at
a f

ro
m

 se
lec

te
d 1

4 s
tu

die
s o

n l
on

g C
OV

ID
, p

ub
lis

he
d i

n 2
02

0–
20

23
 –

 co
nt

.

Re
fer

en
ce

Ty
pe

M
at

er
ial

 an
d m

et
ho

ds
Re

su
lts

Co
nc

lus
ion

s



IJOMEH 2024;37(3) 11

  MENTAL HEALTH MANIFESTATIONS AND LONG-COVID    R E V I E W / C O M M E N T
Ch

’en
 et

 al
. [

20
]

ob
se

rv
at

ion
al,

 
ex

plo
ra

to
ry

 si
ng

le-
ce

nt
er

 lo
ng

itu
din

al 
co

ho
rt 

stu
dy

pa
tie

nt
s h

os
pit

ali
ze

d f
or

 CO
VI

D-
19

 
(N

ov
em

be
r 2

02
0 –

 M
ar

ch
 20

22
), 

Un
ive

rsi
ty

 
of

 W
as

hin
gt

on
, U

SA
; 2

55
 pa

rti
cip

an
ts 

(8
9 i

nc
lud

ed
 in

 th
e s

tu
dy

), 
61

%
 m

ale
, 

39
%

 fe
m

ale
; a

ge
 M

 =
 53

.9 
ye

ar
s 

(2
4%

 be
ing

 ≥
65

 ye
ar

s)

pe
rsi

ste
nt

 ne
ur

oc
og

nit
ive

 sy
m

pt
om

s v
isi

ble
 in

 
60

%
 of

 pa
rti

cip
an

ts 
af

te
r 6

 m
on

th
s o

f h
av

ing
 be

en
 

dis
ch

ar
ge

d f
ro

m
 th

e h
os

pit
al;

 m
os

t f
re

qu
en

tly
 

en
co

un
te

re
d s

ym
pt

om
s i

nc
lud

ed
: fa

tig
ue

 (5
3%

) 
an

d b
ra

in 
fo

g (
34

%
)

so
cio

de
m

og
ra

ph
ic 

fac
to

rs 
m

igh
t b

e p
er

ce
ive

d 
as

 ris
k f

ac
to

rs 
as

 fa
r a

s d
ev

elo
pm

en
t o

f n
eu

ro
-

PA
SC

 is
 co

nc
er

ne
d

Cr
ist

illo
 et

 al
. [

21
]

lon
git

ud
ina

l s
tu

dy
pa

tie
nt

s h
os

pit
ali

ze
d a

t t
he

 CO
VI

D-
19

 
in 

Te
rri

to
ria

l S
oc

ial
 H

ea
lth

 Au
th

or
ity

 of
 

th
e S

pe
da

li C
ivi

li o
f B

re
sci

a, 
Br

es
cia

, It
aly

, 
in 

M
ar

ch
 1 

– 
M

ay
 31

 (o
ut

 of
 24

6 p
at

ien
ts,

 
13

2 p
at

ien
ts 

ev
alu

at
ed

 a 
1 y

ea
r a

fte
r 

dis
ch

ar
ge

); 
fu

ll c
lin

ica
l, n

eu
ro

log
ica

l, 
ps

yc
ho

log
ica

l e
xa

m
ina

tio
n:

 FS
S, 

M
oC

A,
 

SD
S, 

IES
-R

25
 pa

tie
nt

s (
22

%
) h

ad
 co

gn
iti

ve
 sy

m
pt

om
s 

(b
ra

in 
fo

g)
de

pr
es

sio
n e

va
lua

te
d a

s t
he

 st
ro

ng
es

t 
pr

ed
ict

or
 fo

r p
er

sis
te

nt
 br

ain
 fo

g

Tsu
zu

ki 
et

 al
. [

22
]

cro
ss 

se
cti

on
al 

re
tro

sp
ec

tiv
e 

su
rv

ey

se
lf-

re
po

rt 
qu

es
tio

nn
air

e s
en

t i
n A

pr
il 2

02
1  

(2
 re

m
ind

er
s –

 2 
we

ek
s a

nd
 1 

m
on

th
 

lat
er

), 
45

7 p
ar

tic
ipa

nt
s r

ec
ov

er
ed

 fr
om

 
ac

ut
e p

ha
se

 of
 CO

VI
D-

19
 (1

08
 w

ith
 at

 le
as

t 
1 o

ng
oin

g p
ro

lon
ge

d s
ym

pt
om

)

ap
pr

ox
. 4

4%
 of

 fo
rm

er
 CO

VI
D-

19
 pa

tie
nt

s 
(2

01
 ou

t o
f 4

57
) s

uff
er

ed
 fr

om
 at

 le
as

t 1
 sy

m
pt

om
 

4 w
ee

ks
 af

te
r t

he
 in

fec
tio

n b
eg

an
; t

he
 m

os
t 

fre
qu

en
tly

 pr
es

en
t s

ym
pt

om
 w

as
 fa

tig
ue

 
(5

8 o
ut

 of
 45

7 p
ar

tic
ipa

nt
s, 

12
.7%

), 
se

co
nd

 on
e –

 
alo

pe
cia

 (5
5 o

ut
 of

 45
7, 

12
%

)

LC
 sy

m
pt

om
s d

ue
 to

 th
eir

 du
ra

tio
n a

re
 

a d
ise

as
e b

ur
de

n a
nd

 aff
ec

t t
he

 H
RQ

oL

Kim
 et

 al
. [

23
]

on
lin

e s
ur

ve
ys

 
(p

ro
sp

ec
tiv

e)
fir

st 
Su

rve
y (

Fe
br

ua
ry 

13
 –

 M
arc

h 1
3, 

20
20

), 
se

co
nd

 su
rve

y (
Ma

y 2
6 –

 Ju
ne

 1,
 20

21
), t

hir
d 

su
rve

y (
Ma

y 2
6 –

 Ju
ne

 2,
 20

22
); p

ati
en

ts 
dia

gn
os

ed
 w

ith
 CO

VID
-1

9 (
ag

e 1
6–

70
 ye

ars
); 

13
2 p

ati
en

ts 
inc

lud
ed

 in
 th

e fi
na

l a
na

lys
is

fat
igu

e w
as

 th
e m

os
t f

re
qu

en
tly

 en
co

un
te

re
d 

LC
 sy

nd
ro

m
e 6

, 1
2 a

nd
 24

 m
on

th
s a

fte
r h

os
pit

al 
dis

ch
ar

ge
 in

 So
ut

h K
or

ea
 (o

ut
 of

 71
.2%

 pa
rti

cip
an

ts 
34

.8%
 in

vo
lve

d f
at

igu
e, 

30
.3%

 am
ne

sia
, 

24
.2%

 di
ffi

cu
lti

es
 co

nc
er

nin
g c

on
ce

nt
ra

tio
n,

 
20

.5%
 in

so
m

nia
, 1

9.%
 de

pr
es

sio
n)

de
sp

ite
 im

pr
ov

em
en

t o
f L

C s
ym

pt
om

s w
ith

 
tim

e, 
ne

ur
op

sy
ch

iat
ric

 sy
m

pt
om

s m
ay

 pe
rsi

st 
≤

2 y
ea

rs 
af

te
r a

n a
cu

te
 in

fec
tio

n

Ch
as

co
 et

 al
. [

24
]

qu
ali

ta
tiv

e 
re

se
ar

ch
se

m
i-s

tru
ctu

re
d q

ua
lit

at
ive

 in
te

rv
iew

s; 
15

 ad
ult

 pa
tie

nt
s o

f t
he

 Io
wa

 U
niv

er
sit

y 
Ho

sp
ita

ls,
 U

SA
, w

ith
 pe

rsi
ste

nt
 he

alt
h 

co
nc

er
ns

 >
3 m

on
th

s a
fte

r C
OV

ID
-1

9 
inf

ec
tio

n;
 ag

e M
 =

 49
.3 

ye
ar

s; 
fem

ale
 

66
.7%

, m
ale

 33
.3%

th
e m

os
t c

om
m

on
 sy

m
pt

om
s o

f L
C w

er
e b

ra
in 

fo
g 

an
d f

at
igu

e
hig

hl
igh

tin
g n

eg
at

ive
 im

pa
ct 

of
 br

ain
 fo

g 
an

d f
at

igu
e o

n d
ail

y r
ou

tin
e (

wo
rk

, d
riv

ing
)



IJOMEH 2024;37(3)12

R E V I E W / C O M M E N T      P. PIETRZAK AND W. HANKE  

Ch
at

ys
-B

og
ac

ka
 

et
 al

. [
25

]
re

tro
sp

ec
tiv

e s
tu

dy
ne

ur
op

sy
ch

olo
gic

al 
qu

es
tio

nn
air

e 
(8

 qu
es

tio
ns

, b
ra

in 
fo

g s
ym

pt
om

s) 
du

rin
g 4

 ti
m

e p
er

iod
s: 

be
fo

re
 CO

VI
D-

19
, 

0–
4 w

ee
ks

 po
st 

inf
ec

tio
n,

 4–
12

 w
ee

ks
 

po
st 

inf
ec

tio
n,

 >
12

 w
ee

ks
 po

st 
inf

ec
tio

n;
 

30
3 p

at
ien

ts;
 79

.53
%

 w
om

en
, 4

7.5
2%

 
m

ed
ica

l p
er

so
nn

el

wo
m

en
 re

po
rte

d m
or

e p
ro

ble
m

s w
ith

 th
ou

gh
ts 

co
m

m
un

ica
tio

n a
nd

 re
ad

ing
, w

rit
ing

, c
ou

nt
ing

diff
er

en
t c

ou
rse

 of
 CO

VI
D-

19
 br

ain
 fo

g 
be

tw
ee

n n
on

-h
os

pit
ali

ze
d m

en
 an

d w
om

en

W
alk

er
 et

 al
. [

26
]

cro
ss-

se
cti

on
al 

ob
se

rv
at

ion
al 

stu
dy

37
54

 pa
tie

nt
s, 

ag
e M

 =
 47

.7 
ye

ar
s; 

fro
m

 31
 cl

ini
cs 

in 
th

e U
K;

 th
e m

ajo
rit

y 
of

 th
e e

xa
m

ine
d g

ro
up

 w
as

 fe
m

ale
 

(8
7%

, N
 =

 24
14

) a
nd

 w
as

 w
ith

in 
th

e w
or

kin
g a

ge
 ra

ng
e (

18
–6

5 y
ea

rs)
; 

th
e W

SA
S s

co
re

 ra
ng

e: 
0–

40

53
%

 of
 pa

rti
cip

an
ts 

th
e W

SA
S s

co
re

 ≥
20

; t
he

 m
ain

 
re

as
on

 fo
r t

he
 in

cre
as

ed
 W

SA
S s

co
re

 w
as

 fa
tig

ue
 

fo
llo

we
d b

y d
ep

re
ssi

on
 an

d c
og

nit
ive

 im
pa

irm
en

t; 
ad

dit
ion

all
y, 

ap
pr

ox
im

at
ely

 ha
lf o

f t
he

 pa
rti

cip
an

ts 
(5

1%
) s

aid
 th

at
 th

ey
 ha

d l
os

t ≥
1 d

ay
 of

 w
or

k 
in 

th
e l

as
t m

on
th

 w
ith

 on
e-

fif
th

 (2
0%

) s
ta

tin
g t

ha
t 

th
ey

 ha
d b

ee
n u

na
ble

 to
 w

or
k

pr
olo

ng
ed

 im
pa

ct 
of

 LC
 on

 w
or

k a
nd

 da
ily

 
ro

ut
ine

ICU
 –

 in
te

ns
ive

 ca
re

 un
it;

 LC
 –

 lo
ng

 CO
VI

D;
 ne

ur
o-

PA
SC

 –
 ne

ur
olo

gic
al 

po
st-

ac
ut

e s
eq

ue
lae

 of
 SA

RS
-C

oV
-2

 in
fec

tio
n.

FS
S –

 Fa
tig

ue
 Se

ve
rit

y S
ca

le;
 M

oC
A –

 M
on

tre
al 

Co
gn

iti
ve

 As
se

ssm
en

t; I
ES

-R
 –

 Im
pa

ct 
of

 Ev
en

t S
ca

le 
– 

Re
vis

ed
; S

DS
 –

 Zu
ng

 Se
lf-

Ra
tin

g D
ep

res
sio

n S
ca

le;
 VA

S –
 Vi

su
al 

An
alo

g S
ca

le;
 W

SA
S –

 W
or

k A
nd

 So
cia

l A
dju

stm
en

t S
ca

le.

Ta
bl

e 2
. D

at
a g

at
he

re
d f

ro
m

 se
lec

te
d 7

 st
ud

ies
 on

 su
ici

de
/su

ici
de

 at
te

m
pt

s, 
pu

bli
sh

ed
 be

tw
ee

n 2
02

1–
20

23

Re
fer

en
ce

Ty
pe

M
at

er
ial

 an
d m

et
ho

ds
Re

su
lts

Co
nc

lus
ion

s

St
ań

do
 et

 al
. [

27
]

sta
tis

tic
al 

an
aly

sis
 

of
 da

ta
go

ve
rn

m
en

t a
nd

 po
lic

e d
at

a o
n 

su
ici

de
 an

d s
uic

ide
 at

te
m

pt
s i

n P
ola

nd
 

pe
r 1

00
 0

00
 pe

op
le 

in 
20

19
–2

02
1; 

3 a
ge

 ca
te

go
rie

s: 
I: 1

3–
24

 ye
ar

s, 
II: 

25
–6

4 y
ea

rs,
 III

: ≥
65

 ye
ar

s 

du
rin

g t
he

 fir
st 

pe
rio

d (
20

19
–2

02
0)

 a 
sli

gh
t 

inc
re

as
e i

n t
he

 nu
m

be
r o

f s
uic

ide
 at

te
m

pt
s p

er
 

10
0 

00
0 i

nh
ab

ita
nt

s i
n w

om
en

 w
as

 ob
se

rv
ed

, 
ho

we
ve

r o
nl

y i
n t

he
 II 

(1
5.9

4 i
n 2

01
9 a

nd
 17

.52
 

in 
20

20
) a

nd
 III

 ag
e c

at
eg

or
ies

 (8
.2 

in 
20

19
 an

d 
8.7

8 i
n 2

02
0)

. In
 th

e I
 ca

te
go

ry
 a 

sli
gh

t d
ec

re
as

e 
wa

s o
bs

er
ve

d (
47

.07
 in

 20
19

 an
d 4

1.9
4 i

n 2
02

0)
; 

in 
th

e s
ec

on
d p

er
iod

 (2
02

0-
20

21
), 

a s
ign

ifi
ca

nt
 

inc
re

as
e i

n s
uic

ide
 at

te
m

pt
s i

n t
he

 I c
at

eg
or

y 
wa

s o
bs

er
ve

d (
41

.94
 in

 20
20

 an
d 7

4.0
2 i

n 2
02

1)
; 

in 
th

e I
I a

nd
 III

 ca
te

go
rie

s, 
th

e i
nc

re
as

e w
as

 
pr

es
en

t a
s w

ell
 ho

we
ve

r it
 w

as
 le

ss 
pr

on
ou

nc
ed

 
(II

 ca
te

go
ry

: 1
7.5

2 i
n 2

02
0 a

nd
 20

.24
 in

 20
21

; 
III

 ca
te

go
ry

: 8
.78

 in
 20

20
 an

d 9
.56

 in
 20

21
).

in 
ge

ne
ra

l, t
he

 in
cre

as
e i

n s
uic

ide
 at

te
m

pt
s 

is 
vis

ibl
e i

n t
he

 I c
at

eg
or

y a
m

on
g w

om
en

; 
th

is 
inc

re
as

e i
s a

lso
 pr

es
en

t a
m

on
g m

en
 in

 
th

e I
 ca

te
go

ry
 bu

t i
ts 

lev
el 

is 
no

tic
ea

bly
 sm

all
er

 
th

an
 in

 w
om

en
 (s

ec
on

d p
er

iod
: m

en
 48

.26
 

in 
20

20
 an

d 5
7.3

8 i
n 2

02
1 v

s. 
wo

m
en

 41
.94

 
in 

20
20

 an
d 7

4.0
2 i

n 2
02

1)
; t

he
 ris

k o
f a

 su
ici

de
 

at
te

m
pt

 de
cre

as
es

 w
ith

 ag
e (

ou
t o

f a
ll 

pe
op

le 
wh

o h
ad

 a 
su

ici
de

 at
te

m
pt

, 5
0%

 w
er

e 
ad

ole
sce

nt
s, 

ag
ed

 14
–1

5 y
ea

rs)

Ta
bl

e 1
. D

at
a f

ro
m

 se
lec

te
d 1

4 s
tu

die
s o

n l
on

g C
OV

ID
, p

ub
lis

he
d i

n 2
02

0–
20

23
 –

 co
nt

.

Re
fer

en
ce

Ty
pe

M
at

er
ial

 an
d m

et
ho

ds
Re

su
lts

Co
nc

lus
ion

s



IJOMEH 2024;37(3) 13

  MENTAL HEALTH MANIFESTATIONS AND LONG-COVID    R E V I E W / C O M M E N T
No

m
ur

a e
t a

l. [
28

]
re

tro
sp

ec
tiv

e s
tu

dy
m

on
th

ly 
m

or
ta

lit
y d

at
a a

na
lys

is 
(so

ur
ce

: N
at

ion
al 

Po
lic

e A
ge

nc
y, 

Ja
pa

n)
; t

im
e p

er
iod

: D
ec

em
be

r 2
01

0 –
 

Se
pt

em
be

r 2
02

0

wo
m

en
: e

xc
es

s d
ea

th
s 1

10
.00

–1
60

.75
 

(2
2.0

8–
32

.26
%

) i
n J

uly
 20

20
, 9

6.0
0–

16
3.5

6 
(1

9.3
4–

32
.95

%
) i

n A
ug

us
t 2

02
0, 

95
.00

–1
61

.00
 

(1
9.8

3–
33

.61
%

) i
n S

ep
te

m
be

r 2
02

0; 
m

en
 

16
.00

–1
47

.70
 in

 Ja
nu

ar
y 2

02
0, 

44
.00

–1
72

.31
 

in 
Ap

ril
 20

20

wo
m

en
: a

 gr
ea

te
r r

isk
 of

 un
de

rg
oin

g a
 su

ici
de

 
at

te
m

pt
 th

an
 m

en
, p

ro
ble

m
 is

 gr
ad

ua
lly

 
inc

re
as

ing
 (b

y 2
0–

30
%

 w
he

n c
om

pa
rin

g i
t 

to
 pr

e-
pa

nd
em

ic 
tim

e)

Ry
u e

t a
l. [

29
]

re
tro

sp
ec

tiv
e s

tu
dy

ca
us

e o
f d

ea
th

 st
at

ist
ics

 da
ta

 an
aly

sis
 

(S
ta

tis
tic

s K
or

ea
 M

icr
od

at
a I

nt
eg

ra
te

d 
Se

rv
ice

); 
po

pu
lat

ion
: 2

83
 6

33
 su

ici
de

 
vic

tim
s i

n 1
99

7–
20

20
; 4

 ag
e g

ro
up

s: 
≤

34
 ye

ar
s, 

35
–4

9 y
ea

rs,
 50

–6
4 y

ea
rs,

 
≥

65
 ye

ar
s 

su
ici

de
 de

at
h i

nc
re

as
e r

at
e p

er
 10

0 
00

0 p
op

ula
tio

n 
m

or
e f

re
qu

en
tly

 ob
se

rv
ed

 in
 w

om
en

 th
an

 in
 m

en
; 

th
e i

nc
re

as
e i

n t
his

 tr
en

d i
s v

isi
ble

 in
 th

e n
um

be
r 

of
 su

ici
de

 de
at

hs
 pe

r y
ea

r n
ot

ed
 in

 Ko
re

a i
n 

20
17

 (m
en

: N
 =

 89
22

, w
om

en
: N

 =
 35

41
) w

he
n 

co
m

pa
re

d t
o 2

02
0 (

m
en

: N
 =

 90
93

, w
om

en
: 

N 
=

 41
02

); 
th

e i
nc

re
as

e i
n s

uic
ide

 de
at

hs
 pe

r 
ye

ar
 is

 es
pe

cia
lly

 no
tic

ea
ble

 in
 yo

un
ge

r w
om

en
 

(≤
34

 ye
ar

s)

an
 in

cre
as

e o
f s

uic
ide

 nu
m

be
rs 

am
on

g f
em

ale
s 

an
d y

ou
ng

er
 pe

op
le 

du
rin

g t
he

 pa
nd

em
ic 

wa
s 

ob
se

rv
ed

Pir
kis

 et
 al

. [
30

]
int

er
ru

pt
ed

 ti
m

e 
se

rie
s a

na
lys

is
da

ta
 ga

th
ere

d f
ro

m
 33

 co
un

tri
es

 
(2

4 h
igh

 in
co

m
e, 

6 u
pp

er
-m

idd
le 

inc
om

e, 
3 l

ow
er

 m
idd

le 
inc

om
e)

; 
Gu

ide
lin

es
 fo

r A
ccu

rat
e a

nd
 Tr

an
sp

are
nt

 
He

alt
h E

sti
m

ate
s R

ep
or

tin
g a

pp
lie

d fi
rst

 
da

ta
 re

qu
es

t o
n J

un
e 2

2, 
20

21
 (fi

nis
he

d; 
las

t d
at

a r
eq

ue
st:

 O
cto

be
r 3

1, 
20

21
)

va
ria

ble
 re

su
lts

, e
.g.

, t
ot

al 
nu

m
be

rs 
of

 su
ici

de
s 

in 
ob

se
rv

at
ion

 pe
rio

d a
dd

re
sse

d i
n t

he
 st

ud
y 

in 
Po

lan
d (

N 
=

28
 9

54
), 

Ja
pa

n (
N 

=
 11

1 
01

2)
, 

So
ut

h K
or

ea
 (N

 =
 73

 8
33

), 
Uk

ra
ine

 (N
 =

 22
82

), 
En

gla
nd

 an
d W

ale
s N

 =
 25

 8
71

no
 co

ns
ist

en
t c

on
clu

sio
n c

on
fir

m
ing

 th
e i

nc
re

as
e 

in 
su

ici
de

 nu
m

be
rs 

co
uld

 be
 dr

aw
n a

fte
r 

an
aly

zin
g t

he
 da

ta
 fr

om
 33

 co
un

tri
es

 du
rin

g 
th

e fi
rst

 9–
15

 m
on

th
s o

f t
he

 CO
VI

D-
19

 pa
nd

em
ic

Go
to

 et
 al

. [
31

]
re

tro
sp

ec
tiv

e s
tu

dy
po

pu
lat

ion
 le

ve
l d

at
a i

nv
olv

ing
 cr

ud
e 

m
on

th
ly 

su
ici

de
 ra

te
s (

20
16

–2
02

1)
; 

re
as

on
s o

f s
uic

ide
 (2

01
8–

20
20

); 
yo

un
g 

pe
op

le 
10

–1
9 y

ea
rs;

 Ja
pa

ns
e M

ini
str

y 
of

 H
ea

lth
; N

at
ion

al 
Po

lic
e A

ge
nc

y; 
La

bo
ur

 an
d W

elf
ar

e J
ap

an
 Ev

en
t s

tu
dy

 
de

sig
n

inc
re

as
e i

n s
uic

ide
 ra

te
s A

ug
us

t–
No

ve
m

be
r 2

02
0  

(1
.86

, 9
5%

 CI
: 1

.30
–2

.66
); 

inc
re

as
e i

n M
ay

–
Au

gu
st 

20
20

 (0
.09

9 c
as

es
/1

00
 0

00
 yo

ut
h/

m
on

th
, 9

5%
 CI

: 0
.02

2–
0.1

76
); 

de
cre

as
e t

re
nd

 
in 

su
ici

de
 ra

te
 in

 Se
pt

em
be

r–
De

ce
m

be
r 2

02
0 

(–
0.0

86
 ca

se
s/1

00
 0

00
 yo

ut
h/

m
on

th
; 9

5%
 CI

: 
–0

.16
4–

[–
0.0

09
])

th
e i

nit
ial

 de
cre

as
e i

n s
uic

ide
 ra

te
 in

 th
e i

nit
ial

 
pe

rio
d o

f t
he

 pa
nd

em
ic,

 fo
llo

we
d s

ub
se

qu
en

tly
 by

 
th

e i
nc

re
as

e c
an

 be
 at

tri
bu

te
d t

o t
he

 “h
on

ey
m

oo
n 

eff
ec

t”

Ya
n e

t a
l. [

32
]

sy
ste

m
at

ic 
re

vie
w 

wi
th

 m
et

a-
an

aly
sis

lit
er

at
ur

e s
ea

rch
 in

 13
 da

ta
ba

se
s: 

Pu
bM

ed
, W

eb
 of

 Sc
ien

ce
, E

M
BA

SE
, 

CIN
AH

L, 
Ac

ad
em

ic 
Se

ar
ch

 Pr
em

ier
, 

Ps
yc

IN
FO

, P
sy

cA
RT

ICL
ES

, P
sy

ch
olo

gy
 

an
d B

eh
av

ior
al 

Sc
ien

ce
s C

oll
ec

tio
n,

 
W

HO
 CO

VI
D 

da
ta

ba
se

; 3
7 s

tu
die

s w
ith

 
55

 da
ta

 sa
m

ple
s f

ro
m

 cl
ini

ca
l (

N 
=

 25
) 

an
d n

on
-c

lin
ica

l c
as

es
 (N

 =
 30

) w
er

e 
an

aly
ze

d c
on

ce
rn

ing
 su

ici
de

 at
te

m
pt

s

an
 in

cre
as

e i
n t

he
 pr

ev
ale

nc
e r

at
io 

of
 su

ici
de

 
at

te
m

pt
s a

m
on

g n
on

-c
lin

ica
l c

as
es

 du
rin

g 
th

e C
OV

ID
-1

9 w
as

 ob
se

rv
ed

 (6
.26

1 d
ur

ing
 

th
e p

an
de

m
ic 

an
d 0

.33
3 p

re
-p

an
de

m
ic)

; 
an

 in
cre

as
e i

n t
he

 pr
ev

ale
nc

e r
at

e o
f s

uic
ide

 
at

te
m

pt
s d

ur
ing

 th
e p

an
de

m
ic 

am
on

g c
lin

ica
l 

ca
se

s w
as

 vi
sib

le 
as

 w
ell

 (1
.32

; p
re

va
len

ce
 ra

tio
 

of
 st

ud
ies

 va
ry

ing
 be

tw
ee

n 0
.71

 an
d 2

.37
9)

su
ici

de
 at

te
m

pt
 m

or
e f

re
qu

en
tly

 ob
se

rv
ed

 
co

m
pa

re
d w

ith
 pr

e-
pa

nd
em

ic 
tim

e (
es

pe
cia

lly
 

am
on

g c
lin

ica
l p

at
ien

ts 
an

d a
du

lt 
ge

ne
ra

l 
po

pu
lat

ion
)



IJOMEH 2024;37(3)14

R E V I E W / C O M M E N T      P. PIETRZAK AND W. HANKE  

Je
ro

nim
o e

t a
l. [

33
]

ob
se

rv
at

ion
 an

d 
re

tro
sp

ec
tiv

e s
tu

dy
da

ta
 an

aly
sis

 (g
at

he
re

d f
ro

m
 

th
e S

uic
ide

 Ri
sk

 Co
de

 Pr
og

ra
m

) 
fro

m
 Ba

rce
lon

a, 
Sp

ain
; t

im
e p

er
iod

: 
Ja

nu
ar

y 1
, 2

01
8 –

 Ju
ne

 30
, 2

02
1

33
88

 co
ns

ult
at

ion
s f

or
 su

ici
de

 at
te

m
pt

 or
 su

ici
de

 
ide

at
ion

 in
 ge

ne
ra

l (
20

18
: 6

29
 ca

se
s, 

20
19

: 
10

03
 ca

se
s, 

20
20

: 1
01

8 c
as

es
, J

an
ua

ry
 20

20
 –

 
Ju

ne
 20

21
: 7

38
 ca

se
s);

 ag
e: 

M
 =

 37
.9 

ye
ar

s; 
15

.02
%

 m
ino

rs 
(u

nd
er

ag
e)

, 8
4.9

8%
 ad

ult
s; 

32
.91

%
 m

en
; 6

7.0
9%

 w
om

en

th
e i

nc
ide

nc
e o

f s
uic

ide
 at

te
m

pt
s, 

es
pe

cia
lly

 
am

on
g y

ou
ng

 pe
op

le 
(≤

18
 ye

ar
s) 

ha
s i

nc
re

as
ed

 
in 

Ba
rce

lon
a w

he
n c

om
pa

rin
g t

he
 pe

rio
d 

20
18

–2
01

9 a
nd

 th
e p

an
de

m
ic 

pe
rio

d u
nt

il  
Ju

ne
 20

21
 (3

38
8 c

on
su

lta
tio

ns
 in

vo
lvi

ng
 

th
e 4

3.2
%

 in
cre

as
e d

ur
ing

 th
e p

an
de

m
ic 

 
an

d 5
73

.8%
 in

cre
as

e i
n M

ay
 20

21
)

Ta
bl

e 3
. D

at
a g

at
he

re
d f

ro
m

 se
lec

te
d 1

4 s
tu

die
s o

n m
en

ta
l d

iso
rd

er
s (

an
xie

ty,
 de

pr
es

sio
n,

 lo
ne

lin
es

s),
 pu

bli
sh

ed
 in

 20
20

–2
02

3

Re
fer

en
ce

Ty
pe

M
at

er
ial

 an
d m

et
ho

ds
Re

su
lts

Co
nc

lus
ion

s

Dz
ied

zic
 et

 al
. [

34
]

or
igi

na
l p

ap
er

so
cio

-d
em

og
ra

ph
ic 

on
lin

e 
qu

es
tio

nn
air

e: 
HA

DS
-M

 an
d 

R-
UC

LA
 Lo

ne
lin

es
s S

ca
le;

 ap
pli

ed
 

tim
e: 

Oc
to

be
r 6

–1
2, 

20
20

; P
ola

nd
; 

po
pu

lat
ion

: 2
21

 pe
op

le,
 ag

e ≥
60

; 
wo

m
en

 47
.51

%
, m

en
 52

.49
%

a b
or

de
rli

ne
 st

at
e o

f d
ep

re
ssi

on
 in

 
14

.18
%

 of
 ca

se
s, 

de
pr

es
siv

e s
ym

pt
om

s i
n 1

9.1
5%

, 
qu

ite
 hi

gh
 le

ve
l o

f lo
ne

lin
es

s (
58

.83
%

 of
 ca

se
s 

wi
th

 m
od

er
at

e a
nd

 m
od

er
at

ely
 hi

gh
 se

ns
e 

of
 lo

ne
lin

es
s).

 Le
ve

l o
f lo

ne
lin

es
s p

os
iti

ve
ly 

co
rre

lat
ed

 w
ith

 no
t b

ein
g i

n a
 re

lat
ion

sh
ip 

du
e 

to
 sp

ou
se

 de
at

h (
wi

do
w/

wi
do

we
r: 

42
.76

%
) 

an
d b

ein
g s

ing
le 

(4
0.7

2%
)

1 i
n 5

 pa
rti

cip
an

ts 
wi

th
 bo

th
 an

xie
ty

 an
d 

lon
eli

ne
ss 

sy
m

pt
om

s (
wo

m
en

, p
eo

ple
 liv

ing
 

alo
ne

, u
ne

m
plo

ye
d, 

pr
es

en
ce

 of
 ch

ro
nic

 di
se

as
es

, 
ba

d fi
na

nc
ial

 si
tu

at
ion

, lo
we

r s
ub

jec
tiv

e h
ea

lth
 

ra
tin

g)

Ko
bo

s e
t a

l. [
35

]
cro

ss-
se

cti
on

al 
stu

dy
on

lin
e q

ue
sti

on
na

ire
: R

-U
CL

A L
on

eli
ne

ss 
Sc

ale
, H

AD
S-

M
; t

im
e: 

Oc
to

be
r 6

–1
2, 

20
20

; p
op

ula
tio

n:
 89

0 P
oli

sh
 re

sid
en

ts;
 

tw
o-

sta
ge

 ra
nd

om
 sa

m
pli

ng
 m

et
ho

d 
ap

pli
ed

a p
os

iti
ve

 co
rre

lat
ion

 be
tw

ee
n y

ou
ng

er
 ag

e 
an

d a
nx

iet
y, 

de
pr

es
sio

n,
 an

d l
ev

el 
of

 lo
ne

lin
es

s. 
Th

e d
iso

rd
er

s i
nv

olv
ing

 de
pr

es
sio

n a
nd

 an
xie

ty
 

we
re

 re
po

rte
d i

n 3
2%

 an
d 2

7%
, re

sp
ec

tiv
ely

CO
VI

D-
19

 pa
nd

em
ic 

ha
s a

n i
nfl

ue
nc

e o
n m

en
ta

l 
we

ll-
be

ing
 of

 in
div

idu
als

Ha
m

er
 et

 al
. [

36
]

re
po

rt
CA

W
I, r

an
do

m
 pr

ob
e; 

ge
ne

ra
l P

oli
sh

 
po

pu
lat

ion
; 4

 st
ag

es
 (M

ar
ch

 20
20

: 
10

98
 pa

rti
cip

an
ts,

 Ap
ril

 20
20

: 
86

8 p
eo

ple
, M

ay
 20

20
: 7

94
 pe

op
le,

 
De

ce
m

be
r 2

02
0: 

80
7 p

ar
tic

ipa
nt

s)

th
e i

nc
re

as
ed

 in
cid

en
ce

 of
 lo

ne
lin

es
s a

m
on

g 
yo

un
ge

r a
ge

 gr
ou

ps
 (1

8–
24

 ye
ar

s o
ld)

, w
hic

h 
wa

s c
on

sis
te

nt
 th

ro
ug

ho
ut

 th
e w

ho
le 

co
ur

se
 

of
 th

e s
tu

dy
; in

 ge
ne

ra
l, t

he
 le

ve
l o

f lo
ne

lin
es

s 
inc

re
as

ed
 si

nc
e t

he
 be

gin
nin

g o
f t

he
 pa

nd
em

ic 
(1

.70
 in

 M
ar

ch
 as

 co
m

pa
re

d w
ith

 1.
81

  
in 

M
ay

/Ju
ne

)

in 
ge

ne
ra

l, t
he

 CO
VI

D-
19

 pa
nd

em
ic 

ha
d 

a n
eg

at
ive

 im
pa

ct 
on

 th
e a

nx
iet

y a
nd

 lo
ne

lin
es

s 
lev

el,
 es

pe
cia

lly
 in

 yo
un

ge
r a

ge
 gr

ou
p

Ta
bl

e 2
. D

at
a g

at
he

re
d f

ro
m

 se
lec

te
d 7

 st
ud

ies
 on

 su
ici

de
/su

ici
de

 at
te

m
pt

s, 
pu

bli
sh

ed
 be

tw
ee

n 2
02

1–
20

23
 –

 co
nt

.

Re
fer

en
ce

Ty
pe

M
at

er
ial

 an
d m

et
ho

ds
Re

su
lts

Co
nc

lus
ion

s



IJOMEH 2024;37(3) 15

  MENTAL HEALTH MANIFESTATIONS AND LONG-COVID    R E V I E W / C O M M E N T
Ju

ch
no

wi
cz

 et
 al

. [
37

]
cro

ss-
se

cti
on

al 
stu

dy
on

lin
e s

ur
ve

y: 
DA

SS
-2

1; 
tim

e: 
Ap

ril
 20

20
;  

stu
de

nt
s f

ro
m

 Po
lis

h u
niv

er
sit

ies
; 

po
pu

lat
ion

: 2
17

2 r
es

po
nd

en
ts 

(7
3%

 fe
m

ale
, 2

7%
 m

ale
), 

ag
e M

 =
 22

.1 
ye

ar
s

an
xie

ty
 w

as
 fo

un
d i

n 2
7.3

%
 of

 ca
se

s a
nd

 ve
ry

 
se

ve
re

 de
pr

es
sio

n i
n 4

3.4
%

. B
ot

h d
ep

re
ssi

on
 an

d 
an

xie
ty

 w
er

e m
or

e f
re

qu
en

tly
 pr

es
en

t i
n f

em
ale

 
th

an
 m

ale
 st

ud
en

ts.
 H

ow
ev

er,
 as

 fa
r a

s m
ed

ica
l 

stu
de

nt
s a

re
 co

nc
er

ne
d, 

th
e s

co
re

 fo
r a

nx
iet

y w
as

 
th

e l
ow

es
t (

M
±

SD
 4.

00
 ±

 8.
00

 w
he

n c
om

pa
re

d 
to

, fo
r in

sta
nc

e, 
th

e s
co

re
 ob

ta
ine

d f
or

 st
ud

en
ts 

of
 ar

ts 
an

d h
um

an
iti

es
 (M

±
SD

 6.
00

 ±
 9.

63
)

th
e l

ev
el 

of
 de

pr
es

sio
n d

id 
no

t d
iff

er
 si

gn
ifi

ca
nt

ly 
be

tw
ee

n v
ar

iou
s fi

eld
s o

f s
tu

dy

Sa
lar

i e
t a

l. [
38

]
sy

ste
m

at
ic 

re
vie

w,
 

m
et

a-
an

aly
sis

sy
ste

m
at

ic 
se

ar
ch

 of
 da

ta
ba

se
s: 

Pu
bM

ed
, S

cie
nc

e D
ire

ct,
 G

oo
gle

 Sc
ho

lar
, 

Sc
op

us
, E

m
ba

se
, W

eb
 of

 Sc
ien

ce
; t

im
e: 

no
 lo

we
r t

im
e l

im
it 

(u
nt

il M
ay

 20
20

); 
fo

cu
s: 

an
xie

ty
 an

d s
tre

ss 
pr

ev
ale

nc
e i

n 
ge

ne
ra

l p
op

ula
tio

n;
 in

iti
all

y 3
50

 st
ud

ies
 

ide
nt

ifi
ed

 (o
nl

y 1
7 i

nc
lud

ed
 in

 th
e fi

na
l 

ev
alu

at
ion

)

str
es

s p
re

va
len

ce
: 2

9.6
%

 (5
 st

ud
ies

); 
an

xie
ty

 
pr

ev
ale

nc
e: 

31
.9%

 (1
7 s

tu
die

s)
CO

VI
D-

19
 m

ay
 aff

ec
t m

en
ta

l h
ea

lth
 in

 di
ffe

re
nt

 
co

m
m

un
iti

es

Gr
oa

rke
 et

 al
. [

39
]

cro
ss-

se
cti

on
al 

stu
dy

on
lin

e s
ur

ve
y; 

tim
e: 

da
ta

 co
lle

cte
d i

n 
M

ar
ch

 23
 –

 Ap
ril

 24
, 2

02
0; 

po
pu

lat
ion

: 
UK

 ad
ult

s i
n t

he
 CO

VI
D-

19
 Ps

yc
ho

log
ica

l 
W

ell
be

ing
 St

ud
y (

N 
=

 19
64

), 
ag

e: 
18

–8
7 y

ea
rs 

(M
 =

 37
 ye

ar
s),

 
fem

ale
s: 

70
.4%

lon
eli

ne
ss 

pr
ev

ale
nc

e: 
27

%
, r

isk
 fa

cto
rs:

 po
or

 
qu

ali
ty

 of
 sl

ee
p, 

be
ing

 di
vo

rce
d o

r s
ep

ar
at

ed
, 

yo
un

ge
r a

ge
 gr

ou
p, 

de
pr

es
sio

n,
 gr

ea
te

r d
iffi

cu
lti

es
 

inv
olv

ing
 em

ot
ion

 re
gu

lat
ion

hig
h r

at
es

 of
 lo

ne
lin

es
s d

ur
ing

 in
iti

al 
ph

as
es

 of
 

loc
k d

ow
n;

 ris
k f

ac
to

rs 
no

t s
pe

cifi
c t

o C
OV

ID
-1

9 
cri

sis

Ol
sze

ws
ka

-C
zy

z 
et

 al
. [

40
]

cro
ss-

se
cti

on
al 

stu
dy

an
on

ym
ou

s o
nl

ine
 qu

es
tio

nn
air

e; 
40

0 d
en

tis
ts 

(2
00

 Po
lis

h,
 20

0 T
ur

kis
h)

; 
2 s

ta
ge

s: 
1)

 co
m

pr
ise

d d
em

og
ra

ph
ic 

da
ta

, 2
) S

TA
I

th
e n

um
be

r o
f d

en
tis

ts 
ex

pr
es

sin
g a

nx
iet

y 
sig

nifi
ca

nt
ly 

hig
he

r in
 Tu

rke
y t

ha
n i

n P
ola

nd
 

(9
5.5

%
 an

d 5
1%

, re
sp

ec
tiv

ely
). T

he
 po

sit
ive

 
co

ro
na

vir
us

 te
st 

re
su

lt 
ra

te
 w

as
 si

gn
ifi

ca
nt

ly 
hig

he
r a

m
on

g d
en

tis
ts 

in 
Po

lan
d t

ha
n i

n T
ur

ke
y 

(9
1.5

%
 an

d 2
4.1

%
, re

sp
ec

tiv
ely

)

low
er

 an
xie

ty
 le

ve
l re

po
rte

d b
y P

oli
sh

 de
nt

ist
s 

bu
t t

he
 an

xie
ty

 le
ve

ls 
in 

Po
lis

h d
en

tis
ts 

we
re

 
m

or
e a

ffe
cte

d b
y t

he
 CO

VI
D-

19
 pa

nd
em

ic

Hu
fn

er
 et

 al
. [

41
]

m
ult

i-c
en

te
r o

nl
ine

 
su

rv
ey

 st
ud

y
tim

e: 
stu

dy
 co

nd
uc

te
d i

n S
ep

te
m

be
r 3

, 
20

20
 –

 Ju
ly 

11
, 2

02
1; 

2 c
oh

or
ts:

 
1)

 Ty
ro

l/A
us

tri
a (

N 
=

 11
57

), 
2)

 So
ut

h T
yro

l/I
ta

ly 
(N

 =
 89

3)
; 

ad
ult

s ≥
18

 ye
ar

s; 
no

n-
ho

sp
ita

liz
ed

 
CO

VI
D-

19
 co

nv
ale

sce
nt

s

79
 da

ys
 af

te
r t

he
 on

se
t o

f in
fec

tio
n 1

9.3
%

 
of

 pa
rti

cip
an

ts 
fro

m
 It

aly
 an

d 1
2.4

%
 fr

om
 Au

str
ia 

ha
d a

nx
iet

y p
ro

ble
m

s w
ith

 de
pr

es
sio

n i
ssu

es
 

als
o b

ein
g r

ep
or

te
d i

n 2
3.2

%
 of

 ca
se

s (
Ita

ly)
 

an
d 1

7.3
%

 of
 ca

se
s (

Au
str

ia)
. T

he
 an

xie
ty

 an
d 

de
pr

es
sio

n p
ro

ble
m

s w
er

e a
lso

 pr
es

en
t b

efo
re

 
th

e C
OV

ID
-1

9 i
nf

ec
tio

n b
ut

 at
 lo

we
r l

ev
els

 (6
%

 
of

 pa
rti

cip
an

ts 
fro

m
 It

aly
 an

d 4
.6%

 fr
om

 Au
str

ia)

bid
ire

cti
on

al 
co

rre
lat

ion
 be

tw
ee

n C
OV

ID
-1

9 
an

d m
en

ta
l h

ea
lth



IJOMEH 2024;37(3)16

R E V I E W / C O M M E N T      P. PIETRZAK AND W. HANKE  

He
rm

an
n e

t a
l. [

42
]

sin
gle

-c
en

te
r 

lon
git

ud
ina

l s
tu

dy
Un

ive
rsi

ty
 H

os
pit

al 
of

 W
ur

zb
ur

g
scr

ee
nin

g (
pr

os
pe

cti
ve

, d
ail

y)
 

of
 pa

tie
nt

s i
n M

ar
ch

–D
ec

em
be

r 
20

20
, H

RQ
oL

 as
se

sse
d;

 th
e d

at
a 

ga
th

er
ed

 fr
om

 te
lep

ho
ne

 in
te

rv
iew

s 
(q

ue
sti

on
na

ire
-b

as
ed

) a
t 3

 m
on

th
s 

an
d 1

2 m
on

th
s a

fte
r d

isc
ha

rg
e f

ro
m

 
th

e h
os

pit
al

ou
t o

f 1
89

 pa
tie

nt
s w

ho
 w

ere
 to

 pa
rti

cip
ate

 in
 

th
e s

tu
dy

 on
ly 

85
 (4

0 n
on

-IC
U,

 45
 IC

U)
 w

ere
 

inc
lud

ed
 du

e t
o t

he
 pr

es
en

ce
 of

 th
e a

ut
ho

riz
ed

 
co

ns
en

t. O
ut

 of
 85

 pa
rti

cip
an

ts 
on

ly 
62

 (3
5 n

on
-IC

U,
  

27
 IC

U)
 ap

pe
are

d a
t a

 3-
m

on
th

 in
te

rv
iew

 an
d 6

8 
(3

8 n
on

-IC
U,

 30
 IC

U)
 at

 a 
12

-m
on

th
 in

te
rv

iew
. 

Sig
nifi

ca
nt

 di
ffe

ren
ce

s b
et

we
en

 no
n-

ICU
 an

d 
ICU

 pa
tie

nt
s w

ere
 fo

un
d i

nv
olv

ing
 th

e E
Q-

5D
-5

L 
ind

ex
 as

se
ssm

en
t a

fte
r 1

2 m
on

th
s p

os
t C

OV
ID

-1
9 

inf
ec

tio
n (

p =
 0.

05
11

 an
d p

 =
 0.

00
13

)

ICU
 pa

tie
nt

s s
uff

er
ed

 fr
om

 LC
 sy

m
pt

om
s f

or
 

a l
on

ge
r p

er
iod

 th
an

 no
n-

ICU
 pa

tie
nt

s; 
diff

er
en

ce
s 

co
nc

er
ne

d m
ob

ilit
y p

ro
ble

m
s a

fte
r 1

2 m
on

th
s 

(o
nl

y 3
3.3

%
 of

 IC
U 

pa
tie

nt
s r

ep
or

te
d n

o m
ob

ilit
y 

pr
ob

lem
s w

ith
 sl

igh
t/m

od
er

at
e p

ro
ble

m
s 

be
ing

 st
at

ed
 in

 40
%

 of
 ca

se
s a

nd
 se

ve
re

 in
 23

%
 

of
 ca

se
s)

Du
we

l e
t a

l. [
43

]
cro

ss-
se

cti
on

al 
co

ho
rt 

stu
dy

Pr
im

ar
y H

ea
lth

 Ca
re

 Fa
cil

ity
 of

 Ar
ub

a; 
20

 qu
es

tio
n s

ur
ve

y; 
lev

el 
of

 dy
sp

ne
a 

m
ea

su
re

m
en

t (
m

M
RC

-sc
ale

); 
Qo

L 
m

ea
su

re
m

en
t (

EQ
-5

D-
5L

 w
ith

 
Eu

ro
Qo

l V
AS

); 
m

en
ta

l w
ell

 be
ing

(W
HO

-5
); 

po
pu

lat
ion

: 2
22

 pa
tie

nt
s 

ho
sp

ita
liz

ed
 in

 M
ar

ch
–J

uly
 20

21
; 

int
er

vie
ws

 co
nd

uc
te

d a
t 3

, 6
, 9

 
an

d 1
8 m

on
th

s a
fte

r h
av

ing
 be

en
 

dis
ch

ar
ge

d f
ro

m
 th

e h
os

pit
al

th
e f

re
qu

en
cy

 of
 re

po
rte

d l
on

g C
OV

ID
 sy

m
pt

om
s 

inc
re

as
ed

 fr
om

 3 
m

on
th

s t
o 1

2 m
on

th
s i

nt
er

va
l 

wh
ich

 is
 vi

sib
le 

in 
th

e h
ea

lth
 sc

or
e c

ha
ng

e 
(8

5.7
5 a

nd
 76

.85
, re

sp
ec

tiv
ely

)

fem
ale

s m
or

e l
ike

ly 
to

 su
ffe

r f
ro

m
 dy

sp
ne

a 
an

d f
at

igu
e a

fte
r C

OV
ID

-1
9 i

nf
ec

tio
n

Liś
ka

 et
 al

. [
44

]
pr

os
pe

cti
ve

 cr
os

s-
se

cti
on

al 
stu

dy
an

on
ym

ou
s o

nl
ine

 su
rv

ey
: 

SF
-3

6 q
ue

sti
on

na
ire

; t
im

e: 
stu

dy
 

co
nd

uc
te

d i
n F

eb
ru

ar
y–

M
ay

 20
22

; 
co

nt
ro

l g
ro

up
: p

hy
sio

th
er

ap
y/

ph
ys

ica
l 

ed
uc

at
ion

 st
ud

en
ts 

(N
 =

 33
8)

 
(a

ge
: M

 =
 24

.1 
ye

ar
s; 

fem
ale

s: 
65

.1%
), 

ex
am

ine
d g

ro
up

: L
C p

at
ien

ts 
(N

 =
 46

9)
 

(a
ge

: M
 =

 41
.3 

ye
ar

s, 
fem

ale
s: 

83
.7%

) 

ph
ys

ica
l fu

nc
tio

n:
 pa

tie
nt

s w
ith

 LC
 –

 M
±

SD
 

66
.2±

25
.4;

 st
ud

en
ts 

(co
nt

ro
l) 

– 
M

±
SD

 94
.9±

9.4
.

Pa
tie

nt
 Q

oL
 –

 pa
tie

nt
s w

ith
 LC

 sc
or

e: 
M

 =
 33

1.9
; 

stu
de

nt
s (

co
nt

ro
l):

 M
 =

 57
8

low
er

 Q
oL

 an
d p

hy
sic

al 
fu

nc
tio

n i
n p

at
ien

ts 
wi

th
 LC

Ta
bl

e 3
. D

at
a g

at
he

re
d f

ro
m

 se
lec

te
d 1

4 s
tu

die
s o

n m
en

ta
l d

iso
rd

er
s (

an
xie

ty,
 de

pr
es

sio
n,

 lo
ne

lin
es

s),
 pu

bli
sh

ed
 in

 20
20

–2
02

3 –
 co

nt
.

Re
fer

en
ce

Ty
pe

M
at

er
ial

 an
d m

et
ho

ds
Re

su
lts

Co
nc

lus
ion

s



IJOMEH 2024;37(3) 17

  MENTAL HEALTH MANIFESTATIONS AND LONG-COVID    R E V I E W / C O M M E N T
M

ale
se

vic
 et

 al
. [

45
]

ob
se

rv
at

ion
al 

re
se

ar
ch

SF
-3

6 q
ue

sti
on

na
ire

 m
et

ho
d 

an
d t

he
 EQ

-5
D-

5L
 in

de
x; 

tim
e: 

Fe
br

ua
ry

–A
ug

us
t 2

02
1; 

po
pu

lat
ion

: 
11

2 p
at

ien
ts 

(fe
m

ale
s: 

N 
=

 86
, 7

6,8
%

), 
ag

e: 
M

 =
 43

 ye
ar

s

th
e v

isi
ble

 de
cre

as
e i

n E
Q-

5D
-5

L s
co

re
s i

nv
olv

ed
 

in 
th

e p
ain

/d
isc

om
fo

rt 
do

m
ain

; a
nx

iet
y  

an
d t

he
 ne

ce
ssi

ty
 to

 pe
rfo

rm
 us

ua
l a

cti
vit

ies
 

(M
e s

co
re

: 6
2.9

). 
In

 tu
rn

, t
he

 lo
we

r S
F-

36
 sc

or
es

 
inc

lud
ed

 th
e p

hy
sic

al 
he

alt
h d

om
ain

. B
ot

h 
sco

re
s w

er
e s

ign
ifi

ca
nt

ly 
as

so
cia

te
d w

ith
 fe

m
ale

s 
(E

Q-
5D

-5
L s

co
re

s p
 <

 0.
00

1, 
SF

-3
6 s

co
re

s f
or

 
ph

ys
ica

l ro
le 

lim
ita

tio
n d

om
ain

: p
 =

 0.
00

7, 
bo

dil
y 

pa
in 

do
m

ain
: p

 =
 0.

04
8, 

ph
ys

ica
l fu

nc
tio

nin
g 

do
m

ain
: p

 =
 0.

04
6)

th
e p

ro
lon

ge
d s

ym
pt

om
s o

f C
OV

ID
-1

9 i
nf

ec
tio

n 
aff

ec
t t

he
 Q

oL
 an

d a
re

 co
ns

ide
re

d a
s f

ac
to

rs 
co

nt
rib

ut
ing

 to
 th

e o
ve

ra
ll b

ur
de

n o
f d

ise
as

e

Le
al 

Fil
ho

 et
 al

. [
46

]
cro

ss-
se

cti
on

al 
stu

dy
on

lin
e s

ur
ve

y (
no

n-
pr

ob
ab

ilit
y 

sa
m

pli
ng

), 
co

nv
en

ien
ce

 sa
m

pli
ng

, 
sn

ow
-b

all
 sa

m
pli

ng
; 7

11
 qu

es
tio

nn
air

es
 

fro
m

 41
 co

un
tri

es
 (4

72
 fr

om
 st

ud
en

ts 
an

d 2
38

 fr
om

 th
e a

ca
de

m
ic 

sta
ff)

co
nn

ec
tio

n b
et

we
en

 th
e l

oc
kd

ow
n a

nd
 la

ck
 

of
 w

or
k/

stu
dy

 co
nt

inu
ity

 on
sit

e (
90

%
), 

lac
k o

f 
pe

rso
na

l c
on

ta
ct 

be
tw

ee
n c

oll
ea

gu
es

 an
d s

ta
ff 

pe
rce

ive
d a

s a
 ch

all
en

ge
 (7

2%
), 

th
e n

eg
at

ive
 

eff
ec

t o
f t

he
 CO

VI
D-

19
 pa

nd
em

ic 
on

 st
ud

ies
 an

d 
wo

rk
 (7

0%
), 

ob
lig

at
or

y s
oc

ial
 is

ola
tio

n:
 a 

pr
ob

lem
 

inv
olv

ing
 la

ck
 of

 m
ot

iva
tio

n (
57

%
)

m
ajo

rit
y o

f s
tu

de
nt

s s
to

pp
ed

 w
or

kin
g 

im
m

ed
iat

ely
 af

te
r t

he
 lo

ck
do

wn
, a

ca
de

m
ic 

sta
ff 

co
nt

inu
ed

 to
 w

or
k. 

Ac
ad

em
ic 

sta
ff 

ha
d g

re
at

er
 

sa
tis

fac
tio

n w
ith

 w
or

kin
g f

ac
ilit

ies
 an

d p
ro

vis
ion

s 
wh

en
 co

m
pa

re
d t

o s
tu

de
nt

s

Sz
cz

ep
ań

sk
a e

t a
l. [

47
]

or
igi

na
l s

tu
dy

dia
gn

os
tic

s s
ur

ve
y w

ith
 qu

es
tio

nn
air

e 
(2

5 s
ur

ve
y q

ue
sti

on
s, 

4 d
em

og
ra

ph
ic 

qu
es

tio
ns

); 
qu

an
tit

at
ive

 an
d q

ua
lit

at
ive

 
da

ta
 co

lle
cti

on
; t

im
e: 

Ap
ril

 20
20

; 
po

pu
lat

ion
: 1

32
 un

ive
rsi

ty
 st

ud
en

ts,
 

ag
e: 

19
–2

6 y
ea

rs 
(fe

m
ale

s: 
77

%
, 

m
ale

s: 
23

%
)

14
%

 of
 re

sp
on

de
nt

s d
es

cri
be

d t
he

ir m
oo

d 
as

 be
ing

 po
or

/v
er

y b
ad

 w
ith

 on
ly 

2%
 of

 
pa

rti
cip

an
ts 

sta
tin

g t
he

 po
sit

ive
 in

flu
en

ce
 

of
 th

e e
m

er
ge

nc
y s

ta
te

 on
 th

eir
 ge

ne
ra

l d
ail

y 
ro

ut
ine

 (v
s. 

72
%

 ex
pr

es
sin

g t
he

 co
nt

ra
ry

 op
ini

on
). 

W
ha

t i
s c

ru
cia

l, i
n 9

0%
 of

 ca
se

s l
ac

k o
f s

oc
ial

 
int

er
ac

tio
ns

 in
 pu

bli
c s

pa
ce

s w
as

 pe
rce

ive
d 

as
 ha

vin
g a

 m
ajo

r n
eg

at
ive

 im
pa

ct 
on

 a 
pe

rso
n 

co
nc

er
ne

d (
54

%
 of

 re
sp

on
de

nt
s m

en
tio

ne
d 

lac
k o

f c
on

ta
ct 

wi
th

 fr
ien

ds
 an

d 3
8%

 w
ith

 
fam

ily
 m

em
be

rs)
. F

ur
th

er
m

or
e, 

ac
co

rd
ing

 
to

 th
e 4

2%
 of

 th
e i

nt
er

vie
we

d s
tu

de
nt

s r
em

ot
e 

m
od

es
 of

 co
m

m
un

ica
tio

n c
an

no
t e

ffe
cti

ve
ly 

su
bs

tit
ut

e f
or

 re
al,

 di
re

ct,
 pe

rso
na

l s
oc

ial
 co

nt
ac

t 
(w

ith
 51

%
 be

ing
 of

 th
e o

pp
os

ite
 op

ini
on

)

str
on

g c
or

re
lat

ion
 le

ve
l b

et
we

en
 st

ud
en

t’s
 ac

tiv
ity

 
lev

els
 an

d l
oc

kd
ow

n m
ea

su
re

s u
nd

er
ta

ke
n d

ur
ing

 
th

e p
an

de
m

ic

CA
W

I –
 co

m
pu

te
r a

ssi
ste

d w
eb

 in
te

rv
iew

; H
RQ

oL
 –

 he
alt

h r
ela

te
d q

ua
lit

y o
f li

fe;
 LC

 –
 lo

ng
 CO

VI
D;

 Q
oL

 –
 qu

ali
ty

 of
 lif

e.
DA

SS
-2

1 –
 D

ep
res

sio
n, 

An
xie

ty,
 St

res
s S

ca
le-

21
; E

Q-
5D

-5
L –

 Eu
ro

pe
an

 Qu
ali

ty 
of

 Li
fe 

5 D
im

en
sio

ns
 5 

Le
ve

l In
de

x; 
HA

DS
-M

 –
 H

os
pit

al 
An

xie
ty 

an
d D

ep
res

sio
n S

ca
le 

– 
Mo

difi
ed

 Ve
rsi

on
;  

R-
UC

LA
 Lo

ne
lin

es
s S

ca
le 

– 
Re

vis
ed

 U
niv

ers
ity

 of
 Ca

lifo
rn

ia 
Lo

s A
ng

ele
s L

on
eli

ne
ss 

Sc
ale

; S
F-

36
 –

 36
-It

em
 Sh

or
t F

or
m

 H
ea

lth
 Su

rv
ey

; S
TA

I –
 St

at
e-

Tra
it A

nx
iet

y I
nv

en
to

ry
; V

AS
 –

 Vi
su

al 
An

alo
gu

e S
ca

le;
  

W
HO

-5
 –

 W
or

ld 
He

alt
h O

rg
an

iza
tio

n –
 Fi

ve
 W

ell
-B

ein
g I

nd
ex

.



IJOMEH 2024;37(3)18

R E V I E W / C O M M E N T      P. PIETRZAK AND W. HANKE  

9. Centers for Disease Control and Prevention  [Internet] 
2023 [cited 2024 Feb 02]. Long Covid or Post-Covid Con-
ditions 2023. Available from: https://www.cdc.gov/ co ro na vi 
rus /2019-ncov/long-term-effects/index.html.

10. Chudzik  M, Lewek  J, Kapusta  J, Banach  M, Jankowski  P, 
Bielecka-Dąbrowa A. Predictors of Long Covid in patients 
without comorbidities: Data from the  Polish Long- COVID  
Cardiovascular (PoLoCOV-CVD) Study. J Clin Med. 2022; 
11(17):4980. https://doi.org/10.3390/ jcm 11 17 4980.

11. Premraj L, Kannapadi NV, Briggs J, Seal SM, Battaglini D, 
Fanning J, et al. Mid and long-term neurological and neu-
ropsychiatric manifestations of post-COVID-19 syndrome: 
A meta-analysis. J Neurol Sci. 2022;434:120162. https://doi. 
org/ 10. 1016/j.jns.2022.120162.

12. Wulf Hanson S, Abbafati C, Aerts JG, Al-Aly Z, Ashbaugh C, 
Ballouz T, et al. Estimated Global Proportions of Individu-
als With Persistent Fatigue, Cognitive, and Respiratory 
Symptom Clusters Following Symptomatic COVID-19 in 
2020 and 2021.  JAMA. 2022;328(16):1604-15. https://doi.
org/10.1001/jama.2022.18931.

13. The Institute For Health Metrics And Evaluation [Internet]. 
2023  [cited 2024 March 23]. Available from: https://www.
healthdata.org/research-analysis/diseases-injuries/covid-
research-library.

14. The Institute For Health Metrics And Evaluation [Internet]. 
2023 [cited 2024 March 23]. JAMA study: women twice as 
likely as men to develop Long Covid 2022. Available from: 
https://www.healthdata.org/news-events/newsroom/news-
releases/jama-study-women-twice-likely-mendevelop-
long-covid).

15. Antoniou KM, Vasarmidi E, Russell AM, Andrejak C, Crest-
ani B, Delcroix M, et al. European Respiratory Society state-
ment on long COVID follow-up. Eur Respir  J. 2022; 60(2): 
2102174. https://doi. org/ 10. 11 83/ 13 9 9 3 003.02174-2021.

16. Davis HE, Mc Corkell J, Vogel JM, Topol EJ. Long COVID: 
major findings, mechanisms and recommendations. Nat 
Rev Microbiol. 2023;21(3):133-46. https://doi.org/10.1038/
s41579-022-00846-2.

Author contributions
Research concept: Wojciech Hanke
Research methodology: Patrycja Pietrzak
Collecting material: Patrycja Pietrzak
Interpretation of results: Wojciech Hanke
References: Patrycja Pietrzak

REFERENCES

1. Worldometer [Internet]. 2023 [cited 2024 March 23]. Avail-
able from: https://www.worldometers.info/coronavirus.

2. Worldometer [Internet]. 2023 [cited 2024 March 23]. Avail-
able from: https://www.worldometers.info/coronavirus/ co u 
n try/ poland.

3. Polityka Zdrowotna [Internet]. 2023 [cited 2024 March 23]. 
Dane Sanepidu: wzrasta liczba zachorowań na COVID-19 
2023. Available from: https://politykazdrowotna.com/ ar ty 
kul/ dane-sanepiduwzrasta/1205349.

4. Long COVID: 3  years in. Lancet. 2023; 401 (10379): 795. 
https://doi.org/10.1016/S0140- 67 36 (23) 00 4 9 3-2.

5. Ahmed N, Barnett P, Greenburgh A, Pemovska T, Stefani-
dou T, Lyons N, et al. Mental health in Europe during the 
COVID-19 pandemic: a systematic review. Lancet Psychia-
try. 2023;10(7):537-56. https://doi.org/10.1016/S2215- 03 66 
(23) 00113-X.

6. World Health Organization  [Internet]. Geneva: The  Orga-
nization; 2024  [cited 2024  March 23]. Mental health and 
psychosocial considerations during the COVID-19 outbreak 
2020. Available from: https://www.who.int/publications/i/
item/WHO-2019-nCoV-MentalHealth-2020.1.

7. Pathirathna  ML, Nandasena  HMRKG, Atapattu  AMMP, 
Weerasekara I. Impact of the COVID-19 pandemic on sui-
cidal attempts and death rates: a  systematic review. BMC 
Psychiatry. 2022;22(1):506. https://doi.org/10.1186/ s1 2 8 8 
8- 022-04158-w.

8. Marcinkiewicz A. The Impact of the COVID-19 pandemic 
on the resources and activities of basic occupational health 
services in Poland. Med Pr. 2022;73(1):19–24. https://doi.
org/10.13075/mp.5893.01217.

https://www.cdc.gov/coronavirus/2019-ncov/long-term-effects/index.html
https://www.cdc.gov/coronavirus/2019-ncov/long-term-effects/index.html
https://doi.org/10.3390/jcm11174980
https://doi.org/10.1016/j.jns.2022.120162
https://doi.org/10.1016/j.jns.2022.120162
https://doi.org/10.1001/jama.2022.18931
https://doi.org/10.1001/jama.2022.18931
https://www.healthdata.org/research-analysis/diseases-injuries/covid-research-library
https://www.healthdata.org/research-analysis/diseases-injuries/covid-research-library
https://www.healthdata.org/research-analysis/diseases-injuries/covid-research-library
https://www.healthdata.org/news-events/newsroom/news-releases/jama-study-women-twice-likely-mendevelop-long-covid
https://www.healthdata.org/news-events/newsroom/news-releases/jama-study-women-twice-likely-mendevelop-long-covid
https://www.healthdata.org/news-events/newsroom/news-releases/jama-study-women-twice-likely-mendevelop-long-covid
https://doi.org/10.1183/13993003.02174-2021
https://doi.org/10.1038/s41579-022-00846-2
https://doi.org/10.1038/s41579-022-00846-2
https://www.worldometers.info/coronavirus
https://www.worldometers.info/coronavirus/country/poland
https://www.worldometers.info/coronavirus/country/poland
https://politykazdrowotna.com/artykul/dane-sanepiduwzrasta/1205349
https://politykazdrowotna.com/artykul/dane-sanepiduwzrasta/1205349
https://doi.org/10.1016/S0140-6736(23)00493-2
https://doi.org/10.1016/S2215-0366(23)00113-X
https://doi.org/10.1016/S2215-0366(23)00113-X
https://www.who.int/publications/i/item/WHO-2019-nCoV-MentalHealth-2020.1
https://www.who.int/publications/i/item/WHO-2019-nCoV-MentalHealth-2020.1
https://doi.org/10.1186/s12888-022-04158-w
https://doi.org/10.1186/s12888-022-04158-w
https://doi.org/10.13075/mp.5893.01217
https://doi.org/10.13075/mp.5893.01217


IJOMEH 2024;37(3) 19

  MENTAL HEALTH MANIFESTATIONS AND LONG-COVID    R E V I E W / C O M M E N T

Neurol Neurochir Pol. 2023;57(1):111–20. https://doi. org/ 
10.5603/pjnns.a2023.0010.

26. Walker  S, Goodfellow  H, Pookarnjanamorakot  P, Mur-
ray E, Bindman J, Blandford A, et al. Impact of Fatigue as 
the Primary Determinant of Functional Limitations among 
Patients with Post-COVID-19 Syndrome: A Cross-Section-
al Observational Study. BMJ Open. 2023;13(6):e069217. 
https:// doi.org/10.1136/bmjopen-2022-069217.

27. Stańdo J, Czabański A, Fechner Ż, Baum E, Andriessen K, 
Krysińska K. Suicide and Attempted Suicide in Poland be-
fore and during the COVID-19 Pandemic between 2019 and 
2021. Int J Environ Res Public Health. 2022;19(15):8968. 
https:// doi. org/10.3390/ijerph19158968.

28. Nomura S, Kawashima T, Yoneoka D, Tanoue  J, Eguchi A, 
Gilmour S, et al. Trends in suicide in Japan by gender during 
the COVID-19 pandemic, up to September 2020. Psychiatry 
Res. 2021;295:113622. https://doi.org/10.1016/ j.psych res. 20 
20. 113622.

29. Ryu S, Nam HJ, Jhon M, Lee JY, Kim JM, Kim SW. Trends in 
suicide deaths before and after the COVID-19 outbreak in 
Korea. PLoS One. 2022;17(9):e0273637. https://doi. org/ 10. 
13 71/ journal.pone.0273637.

30. Pirkis J, Gunnell D, Shin S, Del Pozo-Banos M, Arya V, Agu-
ilar PA, et al. Suicide numbers during the first 9-15 months 
of the  COVID-19 pandemic compared with pre-existing 
trends: An interrupted time series analysis in 33 countries. 
eClinicalMedicine. 2022;51:101573. https://doi. org/ 10. 10 
16/ j.eclinm.2022.101573.

31. Goto  R, Okubo  Y, Skokauskas  N. Reasons and trends in 
youth’s suicide rates during the COVID-19 pandemic. Lan-
cet Reg Health West Pac. 2022;27:100567. https://doi. org/ 
10. 1016/j.lanwpc.2022.100567.

32. Yan  Y, Hou  J, Li  Q, Yu  NX. Suicide before and during 
the COVID-19 Pandemic: A Systematic Review with Meta-
Analysis. Int J Environ Res Public Health. 2023;20(4):3346. 
https:// doi.org/10.3390/ijerph20043346.

33. Jerónimo MA, Piñar S, Samos P, Gonzalez AM, Bellsolà M, 
Sabaté A, et al. Suicidal attempt and suicidal ideation during 

17. Sykes  DL, Holdsworth  L, Jawad  N, Gunasekera  P, Mo-
rice  AH, Crooks  MG. Post-COVID-19 Symptom Burden: 
What is Long-COVID and How Should We Manage It? 
Lung. 2021;199(2):113-19. https://doi.org/10.1007/s00408-
021-00423-z.

18. Marciniak E, Górniak A, Hanke W. Long lasting symptoms 
of dyspnea, cough and fatigue after COVID-19 – Narrative 
review of epidemiological studies. Med Pr. 2021;72(6):711–
20. https://doi.org/10.13075/mp.5893.01190.

19. Janc M, Jóźwiak Z, Jankowski W, Makowiec-Dąbrowska T, 
Polańska K. The influence of working/learning remotely on 
the prevalence of musculoskeletal complaints in a group of 
university staff and students. Med Pr. 2023;74(1):63–78. 
https://doi.org/10.13075/mp.5893.01345.

20. Ch’en PY, Gold LS, Lu Q, Ye T, Andrews JS, Patel P. Explor-
ing Risk Factors for Persistent Neurocognitive Sequelae af-
ter Hospitalization for COVID‐19. Ann Clin Transl Neurol. 
2023;10(7):1200–208. https://doi.org/10.1002/acn3.51801.

21. Cristillo V, Pilotto A, Piccinelli SC, Gipponi S, Leonardi M, 
Bezzi M, et al. Predictors of “brain fog” 1 year after COVID-19 
disease. Neurol Sci. 2022;43(10):5795–797. https:// doi. org/ 
10. 1007/s10072-022-06285-4.

22. Tsuzuki S, Miyazato Y, Terada M, Morioka S, Ohmagari N, Beu-
tels P. Impact of Long-COVID on Health-Related Quality of Life 
in Japanese COVID-19 Patients. Health Qual Life Outcomes. 
2022;20(1):125. https://doi.org/10.1186/s12955-022-02033-6.

23. Kim Y, Bae S, Chang HH, Kim SW. Long COVID Prevalence 
and Impact on Quality of Life 2 Years after Acute COVID-19. 
Sci Rep. 2023;13(1):11207. https://doi.org/10.1038/s41598- 
023- 36995-4.

24. Chasco EE, Dukes K, Jones D, Comellas AP, Hoffman RM, 
Garg  A. Brain Fog and Fatigue Following COVID-19 In-
fection: An Exploratory Study of Patient Experiences 
of Long  COVID. Int J Environ Res Public Health. 2022; 
19(23):15499. https://doi.org/10.3390/ ijerph 192315499.

25. Chatys-Bogacka Ż, Mazurkiewicz I, Słowik J, Nowak K, Sy-
dor W, Wizner B, et al. Sex-Related Patient-Reported Brain 
Fog Symptoms in Non-Hospitalised COVID-19 Patients. 

https://doi.org/10.5603/pjnns.a2023.0010
https://doi.org/10.5603/pjnns.a2023.0010
https://doi.org/10.1136/bmjopen-2022-069217
https://doi.org/10.3390/ijerph19158968
https://doi.org/10.1016/j.psychres.2020.113622
https://doi.org/10.1016/j.psychres.2020.113622
https://doi.org/10.1371/journal.pone.0273637
https://doi.org/10.1371/journal.pone.0273637
https://doi.org/10.1016/j.eclinm.2022.101573
https://doi.org/10.1016/j.eclinm.2022.101573
https://doi.org/10.1016/j.lanwpc.2022.100567
https://doi.org/10.1016/j.lanwpc.2022.100567
https://doi.org/10.3390/ijerph20043346
https://doi.org/10.1007/s00408-021-00423-z
https://doi.org/10.1007/s00408-021-00423-z
https://doi.org/10.13075/mp.5893.01190
https://doi.org/10.13075/mp.5893.01345
https://doi.org/10.1002/acn3.51801
https://doi.org/10.1007/s10072-022-06285-4
https://doi.org/10.1007/s10072-022-06285-4
https://doi.org/10.1186/s12955-022-02033-6
https://doi.org/10.1038/s41598-023-36995-4
https://doi.org/10.1038/s41598-023-36995-4
https://doi.org/10.3390/ijerph192315499


IJOMEH 2024;37(3)20

R E V I E W / C O M M E N T      P. PIETRZAK AND W. HANKE  

41. Hüfner K, Tymoszuk P, Ausserhofer D, Sahanic S, Pizzini A, 
Rass V, et al. Who Is at Risk of Poor Mental Health Follow-
ing Coronavirus Disease-19 Outpatient Management? Front 
Med. 2022;9:792881. https://doi.org/10.3389/ fmed. 20 22. 79 
2881.

42. Herrmann J, Müller K, Notz Q, Hübsch M, Haas K, Horn A, 
et  al. Prospective Single-Center Study of Health-Related 
Quality of Life after COVID-19 in ICU and Non-ICU Pa-
tients. Sci Rep. 2023;13(1):6785. https://doi.org/10.1038/s4 
1 5 98-023-33783-y.

43. Duwel V, de Kort  JML, Becker CM, Kock SM, Tromp GG, 
Busari JO. A Cross-Sectional Study of the Physical and Men-
tal Well-Being of Long COVID Patients in Aruba. Clin Med 
Res. 2023;21(2):69–78. https://doi.org/10.3121/ cmr. 20 23. 
1821.

44. Líška  D, Liptaková  E, Babičová  A, Batalik  L, Baňárová  PS, 
Dobrodenková S. What Is the Quality of Life in Patients with 
Long COVID Compared to a  Healthy Control Group? Front 
Public Health. 2022;10:975992. https://doi.org/10.3389/ fpubh. 
2022.975992.

45. Malesevic S, Sievi NA, Baumgartner P, Roser K, Sommer G, 
Schmidt D, et al. Impaired Health Related Quality of Life in 
Long-COVID Syndrome after Mild to Moderate COVID-19. 
Sci Rep. 2023;13(1):7717. https://doi.org/10.1038/s41598- 
023- 34678-8.

46. Leal Filho  W, Wall  T, Rayman-Bacchus  L, Mifsud  M, 
Pritchard DJ, Lovren VO, et al. Impacts of COVID-19 and 
social isolation on academic staff and students at univer-
sities: a  cross-sectional study. BMC Public Health. 2021; 
21(1): 1213. https://doi.org/10.1186/s12889-021-11040-z.

47. Szczepańska  A, Pietrzyka  K. The  COVID-19 epidemic in 
Poland and its influence on the quality of life of university 
students (young adults) in the context of restricted access 
to public spaces. Z  Gesundh Wiss. 2023;31(2):295-305. 
https:// doi.org/10.1007/s10389-020-01456-z.

48. Fundacja na rzecz Nauki Polskiej [Internet]. The Organi-
zation; 2024  [cited 2024 Mar 23]. Długi COVID dotyka 
milionów ludzi. Polscy badacze na tropie niebezpiecznego 

the COVID-19 pandemic compared to previous years. Rev 
Psiquiatr Salud Ment. Forthcoming 2021. https://doi. org/ 
10.1016/j.rpsm.2021.11.004.

34. Dziedzic B, Idzik A, Kobos E, Sienkiewicz Z, Kryczka T, Fi-
decki W, et al. Loneliness and mental health among the el-
derly in Poland during the COVID-19 pandemic. BMC Pub-
lic Health. 2021;21(1):1976. https://doi.org/10.1186/ s12 
889- 021-12029-4.

35. Kobos  E, Knoff  B, Dziedzic  B, Maciąg  R, Idzik  A. Loneli-
ness and mental well- being in the Polish population during 
the COVID-19 pandemic: a cross- sectional study. BMJ Open. 
2022;12(2):e056368. https://doi.org/10.1136/ bmj open- 2021-
056368.

36. Hamer K, Baran M. [The influence of COVID19 pandemic 
on emotions, attitudes and behaviors of Poles  – a  sum-
mary of 10 months of the pandemic]. Research Gate. 2021. 
https:// doi.org/10.13140/RG.2.2.13406.36166. Polish.

37. Juchnowicz  D, Baj  J, Forma  A, Karakuła  K, Sitarz  R, Bo-
gucki J, et al. The Outbreak of SARS-CoV-2 Pandemic and 
the  Well-Being of Polish Students: The  Risk Factors of 
the Emotional Distress during COVID-19 Lockdown. J Clin 
Med. 2021;10(5):944. https://doi.org/10.3390/jcm 10 0 5 0944.

38. Salari  N, Hosseinian-Far  A, Jalali  R, Vaisi-Raygani  A, Ra-
soulpoor  S, Mohammadi  M, et  al. Prevalence of stress, 
anxiety, depression among the  general population during 
the  COVID-19 pandemic: a  systematic review and meta-
analysis. Global Health. 2020;16(1):57. https://doi. org/ 10. 
11 86/s12992-020-00589-w.

39. Groarke JM, Berry E, Graham-Wisener L, McKenna-Plum-
ley PE, McGlinchey E, Armour C. Loneliness in the UK dur-
ing the  COVID-19 pandemic: Cross-sectional results from 
the COVID-19 Psychological Wellbeing Study. PLoS One. 
2020; 15(9):e0239698. https://doi.org/10.1371/journal. po ne. 
0239698.

40. Olszewska-Czyz  I, Sozkes  S. Anxiety Levels among Pol-
ish and Turkish Dentists during the COVID-19 Pandemic. 
Healthcare (Basel). 2022;10(2):357. https://doi.org/10.3390/
healthcare10020357.

https://doi.org/10.3389/fmed.2022.792881
https://doi.org/10.3389/fmed.2022.792881
https://doi.org/10.1038/s41598-023-33783-y
https://doi.org/10.1038/s41598-023-33783-y
https://doi.org/10.3121/cmr.2023.1821
https://doi.org/10.3121/cmr.2023.1821
https://doi.org/10.3389/fpubh.2022.975992
https://doi.org/10.3389/fpubh.2022.975992
https://doi.org/10.1038/s41598-023-34678-8
https://doi.org/10.1038/s41598-023-34678-8
https://doi.org/10.1186/s12889-021-11040-z
https://doi.org/10.1007/s10389-020-01456-z
https://doi.org/10.1016/j.rpsm.2021.11.004
https://doi.org/10.1016/j.rpsm.2021.11.004
https://doi.org/10.1186/s12889-021-12029-4
https://doi.org/10.1186/s12889-021-12029-4
https://doi.org/10.1136/bmjopen-2021-056368
https://doi.org/10.1136/bmjopen-2021-056368
https://doi.org/10.13140/RG.2.2.13406.36166
https://doi.org/10.3390/jcm10050944
https://doi.org/10.1186/s12992-020-00589-w
https://doi.org/10.1186/s12992-020-00589-w
https://doi.org/10.1371/journal.pone.0239698
https://doi.org/10.1371/journal.pone.0239698
https://doi.org/10.3390/healthcare10020357
https://doi.org/10.3390/healthcare10020357


IJOMEH 2024;37(3) 21

  MENTAL HEALTH MANIFESTATIONS AND LONG-COVID    R E V I E W / C O M M E N T

people across the  European Region may have developed 
long COVID over the first 3 years of the pandemic. Avail-
able from: https://www.who.int/europe/news/ item/ 27- 06- 
2023- sta te ment---36-million-people-across-the- euro pe 
an- re gion- may- have-developed-long-covid-over- the- first- 
3-years- of- the- pandemic.

syndromu pocovidowego. Available from: https://www. 
fnp. org. pl/ dlu gi- covid-dotyka-milionow-ludzi-polscy- ba 
da cze- na- tro  pie-niebezpiecznego-syndromu- po co vi do 
we go.

49. World Health Organization [Internet]. Geneva: The Organi-
zation; 2024  [cited 2024 Mar 23]. Statement  – 36  million 

This work is available in Open Access model and licensed under a Creative Commons Attribution-NonCommercial 3.0 Poland License – http://creativecommons.org/
licenses/by-nc/3.0/pl/deed.en.

https://www.who.int/europe/news/item/27-06-2023-statement---36-million-people-across-the-european-region-may-have-developed-long-covid-over-the-first-3-years-of-the-pandemic
https://www.who.int/europe/news/item/27-06-2023-statement---36-million-people-across-the-european-region-may-have-developed-long-covid-over-the-first-3-years-of-the-pandemic
https://www.who.int/europe/news/item/27-06-2023-statement---36-million-people-across-the-european-region-may-have-developed-long-covid-over-the-first-3-years-of-the-pandemic
https://www.who.int/europe/news/item/27-06-2023-statement---36-million-people-across-the-european-region-may-have-developed-long-covid-over-the-first-3-years-of-the-pandemic
https://www.fnp.org.pl/dlugi-covid-dotyka-milionow-ludzi-polscy-badacze-na-tropie-niebezpiecznego-syndromu-pocovidowego
https://www.fnp.org.pl/dlugi-covid-dotyka-milionow-ludzi-polscy-badacze-na-tropie-niebezpiecznego-syndromu-pocovidowego
https://www.fnp.org.pl/dlugi-covid-dotyka-milionow-ludzi-polscy-badacze-na-tropie-niebezpiecznego-syndromu-pocovidowego
https://www.fnp.org.pl/dlugi-covid-dotyka-milionow-ludzi-polscy-badacze-na-tropie-niebezpiecznego-syndromu-pocovidowego
http://creativecommons.org/licenses/by-nc/3.0/pl/deed.en
http://creativecommons.org/licenses/by-nc/3.0/pl/deed.en

