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Abstract
Background  Covid-19 is a pandemic acute infectious disease that emerged in 2019. It is estimated that 10–20% will 
develop persistent symptoms, known as long Covid or post-Covid syndrome. The risk factors for the development 
of this syndrome are still being studied. Psychosocial factors are known to increase the duration and severity of 
respiratory infections.

Aims  (i) to review current knowledge of the link between past psychiatric history and the development of long 
Covid; (ii) to obtain information on the psychological experience of the initial infection; (iii) to establish a link between 
the presence of psychiatric symptoms during the acute phase and the development of long Covid.

Method  We conducted a systematic review according to PRISMA standards using the Pubmed, Science Direct and 
Scopus databases. We included observational studies of adult subjects with long Covid whose psychiatric and/or 
addictive histories were searched.

Results  A total of 36 articles were included in our review. Depression and anxiety appear to be risk factors for the 
development of long Covid. There is no consensus on the contribution of smoking to the onset of the syndrome. 
The negative psychological experience of the acute infection favours the persistence of symptoms. Psychological 
symptoms during the acute phase, studied in only one of our articles, seem to contribute to the persistence of 
concentration and attention problems.

Conclusion  Psychological comorbidities pre-existing COVID-19 infection, in particular depression and anxiety, as well 
as a poor psychological experience of the acute phase, may favour the development of long Covid.

Trial registration number  PROSPERO registration number CRD42023391720.

Keywords  Past psychiatric history, Past addiction history, Risk factors, Long covid
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Background
COVID-19 is an acute respiratory infection caused by 
a coronavirus SARS-CoV-2. Since its appearance in 
Wuhan, China in 2019, the disease has spread world-
wide causing approximately 750 million confirmed cases 
[1]. Most people recover from acute COVID within 2–3 
weeks [2], but in 10–20% cases, symptoms are prolonged 
[3].

In 2021, the World Health Organization (WHO) 
defined this prolonged post-infectious state using the 
term"long Covid"or"post-Covid syndrome", characterized 
by persistent symptoms generally appearing 3 months 
after the onset of probable or confirmed SARS-Cov-2 
infection and lasting at least 2 months, which cannot 
be explained by another diagnosis. The notion of"post-
Covid condition"was introduced into the International 
Classification of Diseases (ICD-10) with code U09.9 [3]. 
In France, the Haute Autorité de Santé (HAS) defines 
the post-Covid condition as"an initial symptomatic epi-
sode of confirmed or probable COVID-19, with the per-
sistence of at least one of the initial symptoms beyond 4 
weeks following the onset of the acute phase of the dis-
ease and not explained by another diagnosis"[4].

This emerging post-Covid condition is still poorly 
defined. Its symptoms are unspecific, diverse and multi-
systemic (over 200 symptoms have been identified).The 
most frequent symptoms are dyspnea, cough, chest pain, 
joint and muscle pain, smell and taste disorders, fatigue, 
insomnia, anxiety, depression and cognitive complaints 
[5–10].

Persistent symptoms can have a negative impact on 
quality of life, including difficulties in daily activities, 
reduced physical activity and difficulties returning to 
work [11–13]. A French cohort study by Ghosn et al. 
[14] showed that a third of Covid long patients had not 
returned to work 6 months after the initial infection. Per-
sistent symptoms can also lead to mental disorders such 
as anxiety, depression and sleep disorders [15].

Numerous studies have identified several risk factors, 
such as initial severity of infection (hospitalization and/
or oxygen therapy) [16–21], female gender [16–18, 20], 
advanced age [17, 18], obesity [19] and diabetes [17, 19]. 
A risk of suicide in individuals with prior mental dis-
orders was found [22], with more severe injuries such 
as bone fractures and fewer inherited injuries such as 
overmedication [23], showing the vulnerability of this 
population to Covid pandemic. It is well established that 
psychosocial factors can influence diseases such as infec-
tions, cancers and autoimmune diseases via the immune 
system [21]. In the case of respiratory infections, psycho-
logical stressors have been shown to increase symptom 
severity and duration [24, 25]. In the case of COVID-19, 
little attention has been paid to potential contribution 

of psychiatric disorders to the onset of this syndrome 
[26–29].

The Main objective of this systematic review of the lit-
erature, is to collect current knowledge of links between 
past psychiatric history and the development of a long 
Covid. Secondary objectives are to obtain information on 
the psychological experience of the acute infection, and 
to establish a link between the presence of psychiatric 
symptoms during the acute phase and the development 
of a post-Covid syndrome.

Methods
Search
The review was conducted according to the Preferred 
Reporting Items for Systematic Reviews and Meta-Analy-
ses (PRISMA) guidelines [30]. An extensive bibliographic 
search was carried out using the Pubmed, Science Direct 
and Scopus databases. Human Ethics and Consent to Par-
ticipate declarations were not applicable. The protocol 
was registered in the International Prospective Register 
of Systematic Reviews (PROSPERO) (registration num-
ber CRD42023391720) [31].There was no Funding rela-
tive to this study.

Keywords or Mesh Terms including"long covid"were 
used to target this particular syndrome. The Boolean 
operator"AND"was added to link search terms (on title, 
abstract or Mesh Terms) concerning psychiatric and/
or addictive history, then again for links with risk fac-
tors. Synonyms or equivalent terms were added using the 
Boolean operator"OR". The search equations are detailed 
in Fig. 1.

This search was carried out up to March 1, 2023.
The review was based on a research question developed 

according to the PICO scheme, namely: Population (P): 
subjects ≥ 18 years old with long Covid syndrome, Inter-
vention (I): presence of psychiatric and addiction history, 
Comparison (C): absence of psychiatric and addiction 
history, and Outcome (O) Links between psychiatric his-
tory and development of long Covid.

Eligibility criteria
Studies of subjects with post-Covid syndrome were eli-
gible for inclusion in this systematic review. Long Covid 
was defined as a persistent symptomatology after an 
acute Covid infection, and for which no other diagnosis 
can explain the disorders presented. Studies whose par-
ticipants were in the acute phase during the study were 
not included. To be eligible, studies also had to investi-
gate past psychiatric and/or addictive histories. Studies 
selected by our search equation that did not meet the pri-
mary objective but did meet one of the secondary objec-
tives were also included. Articles published from 2020 
onwards, written in English or French, were included 
in the search. This included cross-sectional studies, 
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prospective or retrospective cohort studies, case–control 
studies and descriptive studies.

Literature reviews, review articles, systematic reviews, 
meta-analyses, case studies, good practice guidelines, 
legal texts and book chapters were excluded from the 
review. Studies involving minors (< 18  years) were also 
excluded.

Study selection
All articles identified by the search equations were saved 
and imported via the bibliographic software Zotero 
[32], then the Rayyan application [33] was used to facili-
tate study selection and identification. Duplicates were 
removed. Two investigators (AB and CB) then double-
blinded the titles and abstracts of the articles according 
to inclusion and non-inclusion criteria. After this initial 
screening, all remaining articles were searched and read 
to assess their eligibility for a second selection. Meetings 
were held between the investigators to reach a consensus 
on the inclusion or exclusion of articles in case of con-
flict. Selected publications were included in the literature 
review.

Quality assessment
The Newcastle–Ottawa Scale (NOS) [34] for non-ran-
domized studies was used to assess the quality of each 
study. This scale comprises three main components: 1/
selection of the study sample (four questions), 2/com-
parability of subjects in the different outcome groups 
(one question), 3/exposure, results and statistical tests 
(two or three questions, depending on the type of study). 
The overall score ranged from 0 to 10 for cross-sectional 
studies, and from 0 to 9 for longitudinal and case–con-
trol studies. The scores obtained were classified into four 
groups: articles with an overall score of less than 4, 5 to 6, 
7 to 8 and 9 to 10 were considered to be of poor, average, 
good and very good quality respectively.

The quality assessment of the included articles was 
carried out in double-blind. Meetings were organized 
between the investigators to reach consensus in the event 
of conflict.

Data extraction and synthesis
The information extracted are detailed in Fig. 2. Because 
of diversity of included studies and quantitative results, 

Fig. 1  Scheme of the method
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a narrative synthesis of the data was produced. Where 
percentages were not presented in the articles, calcula-
tion was based on available data. No additional statisti-
cal analysis or meta-analysis was performed because of 
the diversity of the articles and the disparity in psychiat-
ric history subgroups. Studies with NOS criteria below 4 
were not included in the qualitative synthesis.

Results
A total of 710 articles were identified and extracted using 
a combined search of the various databases. Of the ini-
tial 710 articles, 658 remained after removing duplicates. 
After an initial selection based on titles and abstracts, 578 
articles were excluded. 80 articles were retained and eval-
uated in their entirety. 35 articles had a wrong outcome, 
i.e. there was no information about psychiatric and/or 

addiction history among long Covid subjects. A wrong 
population with study of acute Covid infection only was 
present in 2 articles. 2 articles were excluded because 
they were written in a language other than French or 
English. Finally, the wrong types of publication, i.e. deal-
ing with research protocols and meta-analyses, number-
ing 5, were excluded. In the end, 36 articles were included 
in this review (cf Fig. 2).

Characteristics of included studies (cf Table 1)
Of the studies included in the review, 3 were case–con-
trol studies [56, 63, 65], 13 were prospective cohorts [36–
38, 43, 45, 47, 49, 51, 53–55, 60, 68], 4 were retrospective 
cohorts [35, 40, 69, 71] and 16 were cross-sectional stud-
ies [39, 41, 42, 44, 46, 48, 50, 52, 57, 58, 61, 62, 64, 66, 67, 
70]. The studies were published between 2020 and 2023. 

Fig. 2  Flow chart according to PRISMA
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N° Author(s) 
and year

Country Main aim of the study Study population Study design Sample size (% 
female)

Age (mean or 
median)

1  Subrama-
nian et al., 
2022 [35]

United 
Kingdom

To investigate a comprehensive 
range of symptoms previously 
reported to be associated with long 
COVID by epidemiological studies, 
patients and clinicians. To assess 
their association with confirmed 
SARS-CoV-2 infection at least 
12 weeks after infection in non-
hospitalized adults, compared to a 
propensity score-matched cohort of 
patients with no recorded evidence 
of SARS-CoV-2 infection. To assess 
associations between demographic 
and clinical risk factors, including 
comorbidities, with the development 
of long COVID and characterized 
dominant symptom clusters

Adults with confirmed 
SARS-CoV-2 with 
symptoms persisting 
beyond 12 weeks, from a 
UK-based primary care da-
tabase, propensity score-
matched adults with no 
recorded evidence of 
SARS-CoV-2 infection

Retrospective 
cohort study

N = 2 430 729 
(55.3%) Sample 
size for analysis 
of risk factors 
for long covid: 
N = 384 137 
(55.3%)

43.8 ± 16.9 
(mean)

2 Wang and 
al., 2022 
[36]

USA To determine whether high levels of 
psychological distress before SARS-
CoV-2 infection, characterized by 
depression, anxiety, worry, perceived 
stress, and loneliness, are prospec-
tively associated with increased 
risk of developing post-COVID-19 
conditions

Participants of 3 ongo-
ing longitudinal studies 
(Nurses’ Health Study II 
(NHSII), Nurses’ Health 
Study 3(NHS3), and the 
Growing Up Today Study 
(GUTS)) with an anteced-
ant of positive SARS-CoV-2

Prospective 
cohort study

N = 3 193 
(96.4%)

Cases (post-
Covid pain): 43 
(σ 15.85)
Controls (ab-
sence of pain): 
45.71 (σ 13.89) 
(mean)

3 Grisanti 
and al., 
2022 [37]

Italy To characterize a population of pa-
tients with prior COVID-19 infection 
who showed signs and symptoms 
consistent with neurological long-
COVID. Further, to analyze the pat-
terns of symptoms persisting three 
months after the end of the acute 
phase of COVID-19 infection and 
discuss the presence of subtypes of 
neurological long- COVID, and their 
potential risk factors

Long Covid subjects with 
neurological symptoms

Prospective 
cohort study

N = 109 (50%) 55.17 (18-80) 
(mean)

4 Garjani 
and al., 
2022 [38]

United 
Kingdom

To understand the course of 
recovery from coronavirus disease 
2019 (COVID-19) among patients 
with multiple sclerosis (MS) and to 
determine its predictors, including 
patients’pre–COVID-19 physical and 
mental health status

Patients with multiple 
sclerosis who reported 
Covid-19 infection

Prospective 
cohort study

N = 571 (77.2%) Not calcu-
lated in the 
overall study 
population

5 Craparo 
and al., 
2022 [39]

Italy To identify clusters of long COVID-19 
symptoms using latent class analysis 
and investigate the psychological 
factors involved in the onset of this 
syndrome

Italian individuals with 
an official diagnosis of 
COVID-19 who recovered 
from the disease

Cross-sectional N = 506 (86%) Not calcu-
lated in the 
overall study 
population

6 Tene and 
al., 2022 
[40]

Israel To examine the prevalence of long 
COVID in a large population-based 
cohort and to characterize its demo-
graphics and clinical risk factors

Subjects who had a covid 
infection objectified by 
a RT-PCR test among 
membersof a large health 
provider in Israel

Historical 
cohort

N = 180 759 
(49.6%)

32.9 (σ 19) 
(mean)

7 De 
Oliveira 
and al., 
2022 [41]

Brazil To describe the prevalence and type 
of consequences of COVID-19 after 
acute recovery,evaluate the quality of 
life, and identify potential risk factors 
associated with long COVID

Surviving patients with 
Covid-19 discharged from 
Eduardo de Menezes 
Hospital

Cross 
sectionnal

N = 439 (49.7%) 58 (47-67) 
(median)

Table 1  Characteristics of included studies in the review
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N° Author(s) 
and year

Country Main aim of the study Study population Study design Sample size (% 
female)

Age (mean or 
median)

8 Ohira and 
al., 2022 
[42]

Japan To examine the clinical characteristics 
of patients with long COVID in Japan

Long Covid subjects 
visiting a clinic (Depart-
ment of General Internal 
Medicine of the National 
Center of Neurology and 
Psychiatry) in Japan

Cross sectional N = 91 (56.7%) 39.8 (σ 14.7) 
(mean)

9 Bai and al., 
2022 [43]

Italy To investigate the incidence of 
physical and/or psychological 
symptoms characterising the"long 
COVID"syndrome in female gender 
and to study the possible predictors 
of long COVID

Adults hospitalized for a 
SARS-CoV-2 infection who 
were evaluated at the 
post-COVID outpatient 
clinic

Prospective 
cohort

N = 377 (36.3%) 57 (49–68) 
(median)

10 Daitch 
and al., 
2022 [44]

Israel, Swit-
zerland, 
Spain, and 
Italy

To describe the prevalence of long-
COVID symptoms among older 
adults and to explore independent 
risk factors for two of the most com-
mon long-COVID symptoms: fatigue 
and dyspnea

Adults with a polymerase 
chain reaction-proved 
COVID-19 diagnosis at 
least 30 days before the 
clinic visit

Cross sectional N = 2 333 
(49.2%)

51.25 (σ 16.39) 
(mean)

11 Afroze 
and al., 
2022 [45]

Bangladesh To assess the prevalence, incidence 
rate, evolution over time, and risk 
factors of post-covid-19 syndrome 
(PCS) among hospitalized (HS) and 
non-hospitalized (NHS) COVID-19 
survivors

Adults with RT-PCR-
confirmed COVID-19 and 
sought care from the 
study hospitals with or 
without the requirement 
for hospitalization, and 
showed significant im-
provement of symptoms 
for three consecutive 
days with concomitante 
hospital discharge

Prospective 
cohort study

N = 362 (38%) 50 (38–60) 
(median)

12 Vásconez-
González 
and al., 
2023 [46]

Ecuador To describe persisting symptoms 
after COVID-19 infection in pregnant 
and non-pregnant women in 
Ecuador

Pregnant and non-preg-
nant women in Ecuador 
with an history of Covid-
19 infection

Cross sectional N = 457 (100%) Not calculated

13 Frontera 
and al., 
2022 [47]

USA To evaluate the impact of four 
categories of predictors on 6- and 12-
month outcome metrics including: 
demographics, pre-COVID-19 comor-
bidities, index COVID-19 hospitaliza-
tion metrics, and life stressors within 
the month prior to interview

Patients hospitalized with 
acute Covid infection 6 
and 12 months before 
follow-up interview

Prospective 
cohort

At 6 months 
follow up: 
N = 382 (35%) 
At 12 months 
follow up: 
N = 242 (36%)

At 6 months 
follow up: 
69 (57–78) At 
12 months 
follow up: 
65 (53–73) 
(median)

14 Shukla 
and al., 
2023 [48]

India To assess the nature and prevalence 
of medical sequelae following 
COVID-19 infection, and risk factors, 
if any

Health care workers 
between 12 and 52 weeks 
post discharge after 
COVID-19 infection

Cross sectional N = 679 (50.81%) 31.49 ± 9.54 
(mean)

15 Jacobs 
and al., 
2023 [49]

USA To ascertain which pre-existing 
conditions engendered a greater risk 
for the development of post-acute 
sequelae of covid (PASC) after SARS-
CoV-2 infection

Arizona residents with 
an history of acute Covid 
infection

Prospective 
cohort

N = 1 224 (45.6% 
in PACS + and 
54.4% in PACS -)

PACS -: 47 (33–
60) PACS + : 
49 (36–60) 
(median)

16 Knight 
and al., 
2022 [50]

USA To assess, characterize, and describe 
the prevalence and predicting factors 
of patient-reported severe coronavi-
rus disease 2019 (COVID-19) infection 
and post-acute sequelae of COVID-19 
(PASC)

Adults with an history 
of acute Covid infection 
who received care in the 
COVID-19 virtual clinic

Cross sectional N = 437 (60.2%) 54 (18 − 99) 
(median)

Table 1  (continued) 
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N° Author(s) 
and year

Country Main aim of the study Study population Study design Sample size (% 
female)

Age (mean or 
median)

17 Sansone 
and al., 
2022 [51]

Italy To investigate the persistence of 
symptoms 15 months since COVID-
19 diagnosis in patients referring to 
the post-COVID-19 clinic in Trieste 
(north-eastern Italy)

Long covid subjects 
attending the Long-COV-
ID-19 outpatient clinic of 
Trieste

Prospective 
cohort

N = 247 (64.4%) 48.1 (σ 10.5) 
(mean)

18 Yavuz and 
al., 2022 
[52]

Turkey To reveal post-COVID-19 neurological 
symptoms and risk factors for their 
development

Adults applied to four 
local Neurology Outpa-
tient Clinics (two centers 
at city of Ankara, one each 
center at the city of Yozgat 
and Tokat) at least four 
weeks after contracting 
COVID-19 infection (con-
firmed by a laboratory 
test)

Cross sectional N = 400 (61%) 39.9 (σ 13.7) 
(mean)

19 Gutiérrez-
Canales 
and al., 
2022 [53]

Mexico To identify sequelae and persistent 
symptoms, as well as their influence 
on quality of life, in outpatients who 
had recovered from COVID-19

Adults unvaccinated 
against SARS-CoV-2 at the 
time of infection, who had 
recovered from COVID-19 
(2 to 12 months after the 
onset of symptoms)

Prospective 
cohort

N = 206 (62.6%) 28 (22–45.5) 
(median)

20 Hastie and 
al., 2022 
[54]

Scotland To determine the frequency, nature, 
determinants and impact of long-
COVID in the general population

Adults in Scotland with a 
positive PCR test for SARS-
CoV-2 with a comparison 
group who had had a 
negative test but never 
had a positive test

Prospective 
cohort

N = 96 238 (39%) 45 (median)

21 Fleisch-
er and al., 
2022 [55]

Germany To validate subjective neurological 
complaints in patients with post-
COVID-19 by applying a compre-
hensive neuropsychiatric diagnostic 
workup

Subjects fulfilling the 
WHO Delphi consensus 
criteria for post-COVID-19 
syndrome

Prospective 
cohort

N = 171 (66.7%) 45.2 ± 12.7 
(mean)

22 Margalit 
and al., 
2022 [56]

Israel To assess risk factors for long-COVID 
fatigue and explored its possible 
pathophysiology

Adults who recovered 
from COVID-19 (had to 
be at least 2 months 
following a PCR–proven 
diagnosis of COVID-19)

Case–Control N = 141 (59%) 47 (σ 13) 
(mean)

23 Gasnier 
and al., 
2022 [57]

France To investigate the association 
between long COVID, psychiatric 
symptoms and psychiatric disorders

Subjects admitted in 
intensive care unit during 
acute phase of Covid-19 
and/or reporting long 
COVID complaints

Cross sectional N = 177 
(unspecified)

Not calcu-
lated in the 
overall study 
population

24 Loosen 
and al., 
2022 [58]

Germany To study the prevalence of Long 
COVID Syndrome (LCS) in Germany 
and to identify clinical factors associ-
ated with its development

Patients with a confirmed 
diagnosis of COVID-19 
(ICD-10: U07.1) from one 
of 1056 GP practices that 
routinely send data to the 
Disease Analyzer database

Cross sectional N = 50 402 
(54.5%)

48.8 (σ 19.3) 
(mean)

25 Buon-
senso and 
al., 2022 
[59]

Italy To evaluate the sequelae of COVID-
19 in a population of workers who 
tested positive for COVID-19, with 
a follow-up within one year of the 
acute illness, and to analyse the pos-
sible association between COVID-19 
sequelae and changes inthe workers 
occupational status

Adult members of the 
households of children 
diagnosed with SARS-
CoV-2 infection (using 
RT-PCR) at the Depart-
ment of Women and Child 
Health of the Fondazione 
Policlinico Universitario A. 
Gemelli IRCCS of Rome

Retrospective 
cohort

N = 155 (50.3%) 46.48 (σ 7.302) 
(mean)

Table 1  (continued) 
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N° Author(s) 
and year

Country Main aim of the study Study population Study design Sample size (% 
female)

Age (mean or 
median)

26 Lhuil-
lier and al., 
2022 [60]

USA To examine physical and psychiatric 
antecedents associated with COVID-
19 illness severity and post-acute 
COVID-19 sequelae presence among 
individuals who endorsed any 
COVID-19 infection

People who participated 
in the rescue and recovery 
efforts on 9/11 for the 
World Trade Center with 
a a positive test result for 
COVID-19

Prospective 
cohort

N = 1280 (8.6%) 56.9 (σ 7.37) 
(mean)

27 Tleyjeh 
and al., 
2022 [61]

Saudi 
Arabia

To determine the prevalence of 
COVID-19 associated symptoms 
4 weeks or more after the onset of 
the disease and identify predictors 
associated with delayed return to 
baseline health state among these 
patients

Adults confirmed to have 
COVID-19 at least 4 weeks 
prior to the start of the 
survey

Cross sectional N = 5946 (35.6%) Not calculated

28 Kidwai 
and al., 
2022 [62]

Pakistan To determine the prevalence of 
post–COVID syndrome in a cohort of 
faculty working in Fazaia Ruth Pfau 
Medical College (FRPMC), Karachi, 
Pakistan, and their family members

Faculty members of Fazaia 
Ruth Pfau Medical College 
(FRPMC) and their family, 
who suffered from COVID 
infection and who tested 
positive by polymerase 
chain reaction (PCR) test

Cross sectional N = 84 (48.81%) 47.15 ± 14.81 
(mean)

29 Magdy 
and al., 
2021 [63]

Egypt To assess risk factors for persistent 
neuropathic pain in subjects recov-
ered from coronavirus disease 2019 
(COVID-19) and to study the serum 
level of neurofilament light chain 
(NFL) in those patients

Subjects with post-COV-
ID-19 pain and age and 
sex-matched healthcare 
workers who recovered 
from COVID-19 without 
pain

Case–control N = 90 (65.5%) Cases (post-
Covid pain): 43 
(σ 15.85)
Controls (ab-
sence of pain): 
45.71 (σ 13.89) 
(mean)

30 Abdelhafiz 
and al., 
2022 [64]

Egypt To evaluate the prevalence of 
post-COVID-19 symptoms among 
Egyptian patients and detecting the 
factors associated with the presence 
of these symptoms

Egyptian subjects who 
had history of COVID-19 
disease

Cross sectional N = 396 (78.54%) 41.402 ± 11.151 
(mean)

31 Ghoshal 
and al., 
2021 [65]

India and 
Bangladesh

To study the frequency and spectrum 
of post-infection-FGIDs among 
COVID-19 and historical healthy 
controls and the risk factors for its 
development

Adults with an history 
of acute Covid infection, 
compared with a cohort 
of healthy subjects pub-
lished earlier

Case–control N = 280 (72.9%) 39.5 ± 15.4 
(median)

32 Peter and 
al., 2022 
[66]

Germany To describe symptoms and symptom 
clusters of post-covid syndrome six 
to 12 months after acute infection, 
describe risk factors, and examine the 
association of symptom clusters with 
general health and working capacity

Adults aged 18–65 years 
with confirmed SARS-
CoV-2 infection between 
October 2020 and March 
2021 notified to health au-
thorities in four geograph-
ically defined regions in 
southern Germany

Cross sectional N = 11 710 
(58.8%)

44.1 (σ 13.7) 
(mean)

33 Alkwai 
and al., 
2022 [67]

Saudi 
Arabia

To describe and characterise the 
prevalence of persistent COVID-19 
symptoms beyond three months 
and to evaluate the risk factors for 
the delayed return to the usual state 
of health

Adults with a COVID-19 
diagnosis 3 months prior 
to the study

Cross sectional N = 213 (76.1%) Not calculated; 
90.1% under 
45 years of age

34 Colizzi 
and al., 
2022 [68]

Italy (i) to analyze the course of mental 
health symptoms in COVID-19 survi-
vors during the 12 months following 
the acute phase of the disease; and 
(ii) to identify sociodemographic and 
clinical predictors of post-COVID-19 
mental health symptoms

Adults admitted or seen 
on an outpatient basis 
at the hospital Infectious 
Disease Department, with 
a confirmed diagnosis of 
COVID-19

Prospective 
cohort

N = 479 (52.6%) 54 (σ = 43–65) 
(median)

Table 1  (continued) 
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15 were conducted in Europe, 5 in the USA, 3 in Latin 
America, 4 in the Middle East, 7 in Asia, and 2 in Africa. 
One multicenter study was conducted in Europe and the 
Middle East, one in India and Bangladesh, and 5 in differ-
ent regions within the same country (Bangladesh, USA, 
India, Germany and Turkey). The study populations were 
adults with post-Covid syndrome, with mean ages rang-
ing from 31.49 [48] to 56.9 [60], median ages from 28 [53] 
to 69 [47].Percentage of women ranged from 8.6 [60] to 
100% [46]. Sample sizes ranged from 84 [62] to 2,430,729 
[35], depending on the study.

Definition and assessment of long Covid (cf Table 2)
The emergence of the long Covid syndrome being 
recent, its definition varies according to the studies 
included. However, all studies refer to the persistence or 
appearance of symptoms following acute infection with 
COVID-19, whose presence cannot be explained by an 
alternative diagnosis.

Depending on the study, the minimum length of time 
required to qualify as a post-Covid syndrome varies. 
Fourteen articles [36–38, 41, 43, 45, 47, 49, 50, 56, 60–
62, 70] indicated symptoms for more than one month 
to establish long Covid syndrome, one of which [47] is 
based on the Centers for Disease Control and Preven-
tion (CDC) definition. The article by Sansone et al. [51] 
is similar, with a duration of 3  weeks. Seven articles 
[35, 54, 55, 58, 66, 68, 71] used the World Health Orga-
nization (WHO) definition, i.e. the presence of symp-
toms developing within three months of infection with 
COVID-19, lasting at least two months and which cannot 
be explained by another diagnosis. Three articles [48, 64, 
69] used the same time frame as the WHO definition, i.e. 
3 months. Two studies [39, 67] used the British National 
Institute for Health and Care Excellence (NICE) defini-
tion, i.e. a clinical condition comprising both persistent 
COVID-19 symptomatology, with symptoms lasting from 
4 to 12 weeks, and post-COVID-19 symptoms which may 
persist beyond 12 weeks after cure.

In the article by Tene et al. [40], long Covid was defined 
as the International Classification of Diseases (ICD) 

post-COVID-19 diagnostic code. However, authors also 
introduce a time frame for subjects without formal diag-
nosis by a physician: a probable long Covid is the pres-
ence of post-COVID symptoms more than 4 weeks after 
the date of the first positive RT-PCR.

Some of the included studies did not specify the mini-
mum time period for the onset of long Covid, but defined 
prolonged COVID-19 symptoms [42, 44, 46, 52, 53, 57, 
63, 65].

Of the 36 studies included, 5 focused on specific symp-
toms of long Covid. Yavuz et al. [52] studied prolonged 
neurological symptoms, whereas Margalit et al. [56] and 
Uygur et al. [70], studied post-Covid fatigue. Magdy et 
al. [63], focused on persistent neuropathic pain, and 
Ghoshal et al. [65], studied post-Covid gastrointestinal 
functional disorders.

Information was collected declaratively and/or via 
databases and/or via scales validated in current prac-
tice and/or via medical examinations and/or via medical 
diagnosis and/or via questionnaires and/or via comple-
mentary examinations.

Past psychiatric and/or addiction history (cf Table 2)
Depression and anxiety
Of the 36 studies included, 14 [35, 36, 38, 42, 49, 51, 52, 
54, 58, 60, 62, 63, 67, 69] looked for a history of depres-
sion or depressive symptomatology. Of these fourteen 
articles, six [35, 36, 38, 49, 54, 67] also studied the history 
of anxiety symptoms or anxiety disorders. These comor-
bidities were collected declaratively (9/14 or 64.28%) 
and/or via databases (2/14 or 14.28%) and/or via scales 
validated in current practice (4/14 or 28.57%) and/or via 
classifications of mental disorders (3/14 or 21.43%). Only 
one [54] of these studies examined the presence of anti-
depressant, hypnotic or anxiolytic medication in sub-
jects to assess the presence of a history of depression and 
anxiety.

The scales used in the studies were the 4- or 9-item 
Patient Health Questionnaire (PHQ-4 or PHQ-9) [36, 
60], the Hospital Anxiety and Depression Scale (HADS) 
[38] or the Beck Depression Inventory (BDI) [52]. The 

N° Author(s) 
and year

Country Main aim of the study Study population Study design Sample size (% 
female)

Age (mean or 
median)

35 Martinez 
and al., 
2021 [69]

Switzerland To assess the frequency of persisting 
symptoms after COVID-19 infection 
in healthcare workers at a university 
hospital in Switzerland

Healthcare workers in-
fected with SARS-CoV-2

Retrospective 
cohort

N = 260 (75.4%) Age group: 
30–39

36 Uygur and 
al., 2021 
[70]

Turkey To obtain an initial prevalence 
estimate of post-COVID-19 fatigue 
in Turkey and identify psychological 
and sociodemographic risk factors 
associated with post-COVID-19 
fatigue

People in Turkey who had 
recovered from COVID-19 
(from a community-based 
survey)

Cross sectional N = 275 (58.2%) 34.67 ± 8.35 
(mean)

Table 1  (continued) 
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N° Author(s) and 
year

Definition of long-covid Assessment of long-covid Definition of psychiatric or 
addiction history

Assessment of 
psychiatric or ad-
diction history

1 Subramanian  
et al., 2022 [35]

WHO definition: a history of prob-
able or confirmed SARS-CoV-2 
infection with symptoms that last 
for at least 2 months and can not be 
explained by an alternative diagnosis

Declarative Depression/Anxiety/Smoking 
(ex-smoker, current smoker)/
Eating disorder/Substance use 
disorder/Learning disability

Database of primary 
care medical records

2 Wang and al., 
2022 [36]

Long-term COVID-19 symptoms 
(lasting for more than 4 weeks)

Declarative Probable depression (subcli-
nique or yes)/Probable Anxiety 
(subclinic or yes)/Current 
smoker

Patient Health Ques-
tionnaire (PHQ-4)
Declarative

3 Grisanti and al., 
2022 [37]

Signs and symptoms developed dur-
ing or following a disease consistent 
with COVID-19 and which continue 
for more than four weeks but they 
are not explained by alternative 
diagnoses

Declarative Smoking (non-smoker, smoker, 
ex-smoker)

Declarative

4 Garjani and al., 
2022 [38]

Long-standing COVID-19 symptoms 
for ≥ 4 weeks

Declarative Anxiety and/or depression Hospital Anxiety and 
Depression Scale 
(HADS) scores

5 Craparo and al., 
2022 [39]

NICE definition: a clinical condition 
that includes both ongoingsymp-
tomatic COVID-19 infection, where 
symptoms last 4 to 12 weeks, and 
post-COVID-19 symptoms that 
can persist beyond 12 weeks after 
recovery

Declarative Personnality traits/Alexithymia Personality Inventory 
for DSM-5 Brief Form 
(PID-5-BF)/Toronto 
Alexithymia Scale-20 
(TAS-20)

6 Tene and al., 
2022 [40]

Definite long Covid: Interna-
tional Classification of Diseases (ICD) 
diagnosis code of post–COVID-19 
Probable long Covid: post-COVID 
symptoms more than 4 weeks after 
the date of first positive RT-PCR

Diagnosed by a physician Smoking (ever) Declarative

7 De Oliveira and 
al., 2022 [41]

Persistence of at least one physical 
and/or mental health symptom 4 or 
more weeks after disease onset

Declarative Smoking/Alcoholism Declarative

8 Ohira and al., 
2022 [42]

Persistence of symptoms after 
recovering from the acute phase of 
COVID- 19

Electronic medical records and 
clinical summaries of patients

Depression/Schizophrenia/As-
perger's spectrum syndrom

Data from medical 
records

9 Bai and al., 2022 
[43]

Persistence of ≥ 1 physical and/or 
psychological symptoms for more 
than 4 weeks after recovery from 
acute illness COVID-19

Declarative, Medical examina-
tion, Scale (HADS and IES-R)

Smoking Declarative

10 Daitch and al., 
2022 [44]

Persistent symptomatology follow-
ing COVID-19 infection impacting 
physical and cognitive functions and 
leading to reduced quality of life

Declarative, Questionnaire Smoking Declarative

11 Afroze and al., 
2022 [45]

Onset or persistence of at least one 
self-reported symptom of COVID-19 
more than 1 month

Declarative, stuctured clinical 
interview, tools

Cigarette smoking Declarative

12 Vásconez-
González and 
al., 2023 [46]

Persisting symptoms after COVID-19 
infection

Declarative, Questionnaire Smoke/Alcohol Declarative

13 Frontera and al., 
2022 [47]

According to Centers for Disease 
Control and Prevention (CDC) criteria 
as new or persistent symptoms oc-
curring ≥ 4 weeks after SARS-CoV-2 
infection

Declarative Psychiatric History Declarative

Table 2  - Definitions and assessments of long covid and psychiatric history



Page 11 of 42Bessaguet et al. BMC Psychiatry          (2025) 25:942 

N° Author(s) and 
year

Definition of long-covid Assessment of long-covid Definition of psychiatric or 
addiction history

Assessment of 
psychiatric or ad-
diction history

14 Shukla and al., 
2023 [48]

Any newly occurring or remaining 
symptoms or signs in COVID-19 
patients after 3 months (12 weeks) 
of discharge from the hospital (or 
declared discharged incase of non-
hospitalized patients

Declarative Smoking/Alcohol Declarative

15 Jacobs and al., 
2023 [49]

Self-reported continuing or new 
symptoms 28 days or more following 
the test date for the acute infection

Declarative Cigarette smoking/Depression 
and anxiety

Declarative

16 Knight and al., 
2022 [50]

Syndrome of persistent symptoms, 
generally for more than 4 weeks after 
recovery from acute COVID-19

Declarative No psychiatric or addictive 
history sought

Not applicable

17 Sansone and al., 
2022 [51]

Symptoms persisting for at least 
three weeks since positive swab test 
for SARS-CoV-2

Declarative Depression/Smoking Declarative

18 Yavuz and al., 
2022 [52]

Persistence of symptoms following 
acute COVID-19 infection, lasting at 
least two months after recovery from 
COVID-19
Only prolonged post-COVID-19 neu-
rological symptoms are studied

Declarative Depression/Smoking Declarative and Beck 
Depression Inven-
tory (BDI)

19 Gutiérrez-
Canales and al., 
2022 [53]

Persistent symptoms for months 
after acute illness

Declarative Smoking Declarative

20 Hastie and al., 
2022 [54]

WHO definition: a history of prob-
able or confirmed SARS-CoV-2 
infection with symptoms that last 
for at least 2 months and can not be 
explained by an alternative diagnosis

Declarative Depression/Anxiety ICD10 codes F30-
F33, or antidepres-
sant, hypnotic or 
anxiolytic (BNF 
4.1;4.3), or self-report

21 Fleischer and al., 
2022 [55]

WHO definition: a history of prob-
able or confirmed SARS-CoV-2 
infection with symptoms that last 
for at least 2 months and can not be 
explained by an alternative diagnosis

Neurological and physical 
examination according to 
standards recommended by 
the European Academy of 
Neurology including neuro-
vascular, elec-trophysiological, 
and blood analysis. In addition, 
magnetic resonance imaging 
(MRI) and lumbar puncture if 
necessary

Previous psychiatric condi-
tion (Depression/Anxiety 
disorder/post-traumatic stress 
disorder/somatic disorder/ad-
justment disorder/borderline 
disorder)

Declarative

22 Margalit and al., 
2022 [56]

Ongoing symptoms persisting at 
least 4 weeks following the onset of 
acute coronavirus disease 2019
Focusing in long covid fatigue in 
this study

physical examination by an 
internist, questionnaires (evalu-
ating 14 post-Covid symptoms 
from 0 to 3 for intensity), cogni-
tive fatigue task and and blood 
sampling

Smoking status (never, past, 
current)/Use of cannabis/Use 
of alcohol

Declarative

23 Gasnier and al., 
2022 [57]

Signs and symptoms that develop 
during or after an infection consis-
tent with COVID-19, continue for 
more than 12 weeks and are not 
explained by an alternative diagnosis

Declarative Cognitive impair-
ment screening questionnaire 
from the European AIDS Clini-
cal Society

Psychiatric History Diagnostic Statistical 
Manual of Mental 
Disorders, Fifth Edi-
tion (DSM-5)
Systematic interview 
with a psychiatrist
Mini International 
Neuropsychiatric 
Inter-view (MINI 5.0)

Table 2  (continued) 
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N° Author(s) and 
year

Definition of long-covid Assessment of long-covid Definition of psychiatric or 
addiction history

Assessment of 
psychiatric or ad-
diction history

24 Loosen and al., 
2022 [58]

WHO definition: a history of prob-
able or confirmed SARS CoV-2 
infection, usually 3 months from the 
onset of COVID-19 with symptoms 
and that last for at least 2 months 
and cannot be explained by an 
alternative diagnosis

Original diagnosis text of the 
physicians
Following ICD-10 diagnoses 
were additionally used as sur-
rogates for LCS: chronic fatigue 
(ICD-10: G93.3), abnormalities 
of breathing (ICD-10: R06), 
disturbances of smell and taste 
(ICD-10: R43), malaise and fa-
tigue (ICD-10: R53, disturbanc-
es in attention (ICD-10: R41.8)

Depression ICD-10: F32, F33

25 Buonsenso and 
al., 2022 [59]

WHO definition: Set of symptom-
atic sequelae that typically develop 
within three months of COVID-19 
infection, last at least two months, 
and cannot be explained by alterna-
tive diagnoses

Declarative Smoke/Alcohol Declarative

26 Lhuillier and al., 
2022 [60]

Any COVID-19-related symptoms 
that lasted at least 4 weeks after 
symptom onset

Declarative Depressive Symptoms Mean of depressive 
symptoms using the 
Patient Health Ques-
tionnaire (PHQ-9)

27 Tleyjeh and al., 
2022 [61]

Chronic symptoms or long-term se-
quelae of COVID-19 lasting beyond 
4 weeks after onset of symptoms

Declarative Smoking status: Never 
smoked, Previous smoker, Cur-
rent smoke

Declarative

28 Kidwai and al., 
2022 [62]

Persistent symptoms and/or delayed 
or long–term complications of 
SARS–CoV–2 infection beyond 
4 weeks from the onset of symptoms

Declarative Depression Declarative

29 Magdy and al., 
2021 [63]

Recovered COVID-19 (= improvement 
in all COVID-19 symptoms, no fever 
for three consecutive days and two 
consecutive nasopharyngeal swabs 
were negative for SARS-CoV-2 at a 
24 h interval) adults with persistent 
neuropathic pain

Neurological examination 
validating neuropathic pain
Neuropathic pain in 4 ques-
tions (DN4 ≥ 4/10)

Depression/Smoking/Drug 
abuse

Declarative/Diag-
nostic and screening 
according to Statisti-
cal Manual of Mental 
Disorders (DSM–5)

30 Abdelhafiz and 
al., 2022 [64]

Symptoms persisting for more than 
12 weeks after infection

Declarative Smoking Declarative

31 Ghoshal and al., 
2021 [65]

Long-term gastrointestinal illness fol-
lowing acute COVID-19 infection

Declarative Addiction (tobacco, alcohol) Declarative

32 Peter and al., 
2022 [66]

WHO definition: symptoms lasting 
for at least two months, being unex-
plained by an alternative diagnosis, 
and occurring three months from 
the acute infection

Declarative Mental disorders/Smoking 
(current, former or never)

Declarative

33 Alkwai and al., 
2022 [67]

NICE definition: signs and symptoms 
that develop during or after an 
infection, consistent with COVID-19, 
continue for more than 12 weeks 
and are not explained by an alterna-
tive diagnosis

Declarative Anxiety/Depression/Other 
mental health disorder

Declarative

34 Colizzi and al., 
2022 [68]

WHO definition: a history of prob-
able or confirmed SARS-CoV-2 
infection, usually 3 months from 
the onset, with symptoms that last 
for at least 2 months and cannot be 
explained by an alternative diagnosis

Declarative No psychiatric or addictive 
history sought

Not applicable

Table 2  (continued) 
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PHQ-4 is an autoquestionnaire including a 2-item 
depression measure (PHQ-2) and a 2-item anxiety mea-
sure (GAD-2), with answers ranging from 0 (not at all) to 
3 (almost every day). Scores of 3 or more on the PHQ-2 
or GAD-2 indicated probable depression or anxiety. The 
PHQ-9 scale is the same as above, but with 9 items to 
assess depression. These scales, which assess the pres-
ence of depressive and anxiety symptoms (for the Wang 
et al. study) during the previous 2 weeks, were adminis-
tered before the onset of the post-Covid syndrome. The 
HADS scale is a self-administered questionnaire that 
screens separately for anxiety and depressive disorders, 
using two scores (ranging from 0 to 21 for each score). 
Participants with a HADS score ≥ 11 are considered 
likely to suffer from anxiety or depression. This scale was 
administered before the onset of long Covid syndrome in 
the participants. The BDI is a questionnaire consisting of 
a total of 21 items and provides a score between 0 and 63, 
with a higher score indicating the presence or severity of 
depression.

Depression was defined in two studies by diagnostic 
codes (F32, F33 for Loosen et al. [58] and F30-F33 for 
Hastie et al. [54]) of the International Classification of 
Diseases (ICD-10). Magdy et al. [63] assessed depression 
according to the Diagnostic and Statistical Manual of 
Mental Disorders (DSM-5) for persistent depressive dis-
orders, which require the presence of depressive symp-
toms over a period of at least 2 years.

The proportion of long Covid subjects with a history 
of depression ranged from 5% [69] to 53.4% [36] in eight 
studies. In most cases (6/8 or 75%), they find a propor-
tion more than 10% (Fig. 3).

Lhuillier et al. in 2022 [60] was interested in the mean 
number of pre-existing depressive symptoms, which was 
higher in long Covid subjects than in those who had not 
developed a post-Covid syndrome (4.23 versus 3.06), but 
this difference was not significant (p = 0.609).

The proportion of subjects with a history of anxiety 
among those with long Covid varies from 13% [67] to 
53.3% [36] depending on the study (Fig. 4).

The proportion combining a history of anxiety and 
depression was documented in 2 studies and ranged from 
13.7 [49] to 54.3% [38] (Fig. 5).

The proportion of subjects with a history of anxi-
ety and/or depression, when compared to a group with 
or without long Covid, was significantly higher in long 
Covid group. The difference in proportion for anxiety and 
depression between groups with and without long Covid 
was not significant in the study by Alkwai et al. alone [67] 
(p = 0.055 for depression and 0.056 for anxiety).

Smoking
Cigarette smoking was the most frequently researched 
addictive comorbidity, appearing in 21 articles [35–37, 
40, 41, 43–46, 48, 49, 51–53, 56, 61, 63–66, 71]. The 
information was collected on a declarative basis, except 
for one article where it was obtained from a primary 
care database [35]. No publication specifies the quantity 
and type of tobacco consumption, except one [56] which 
estimates consumption in pack-years (PY) among active 
smokers: average consumption was 14.09 PY in subjects 
with post-Covid fatigue, compared with 12.29 PY in 
subjects without fatigue, but this difference was not sig-
nificant (p = 0.936). Some studies distinguished between 
active and weaned smokers.

Overall, the proportion of active smokers varied from 
8.3% [35] to 52.5% (but this high value is explained by the 
grouping of occasional and regular smokers) [49] (Fig. 6). 
The 6 studies [35–37, 43, 50] investigating the proportion 
of former smokers found a percentage ranging from 4.2% 
[43] to 55% [37] (Fig. 7).

The precision of the proportion in long Covid subjects 
was not always indicated. One article compared propor-
tions of alcohol and tobacco addiction without dissociat-
ing the two uses among the subjects, which is 20% [65]. 
This proportion does not differ statistically between sub-
jects with or without long Covid (p = 0.55).

There were no significant differences in the proportions 
of participants with and without post-Covid syndrome in 
7 articles [41, 49, 56, 63–65, 71] of the 14 articles report-
ing the proportion among long Covid subjects.

Alcohol use disorders and other addictions
Six studies [41, 46, 48, 56, 65, 71] assessed alcohol con-
sumption among participants in a declarative man-
ner. However, only one of these articles defined for 
dependence, using the term"addiction"[65]. The other 

N° Author(s) and 
year

Definition of long-covid Assessment of long-covid Definition of psychiatric or 
addiction history

Assessment of 
psychiatric or ad-
diction history

35 Martinez and al., 
2021 [69]

Symptoms persisting 90 days after 
COVID-19 diagnosis

Declarative History of depression or state 
of exhaustion

Declarative

36 Uygur and al., 
2021 [70]

Symptoms that persist for 28 days 
after a COVID-19 diagnosis
This study focuses on post-Covid 
fatigue

Declarative History of psychiatric disease/
History of psychiatric drug

Declarative

Table 2  (continued) 
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publications only assessed consumption, even occasional, 
without use disorder.

The proportion of alcohol consumption, even occa-
sional, varied from 8.9% [41] to 67.7% [71] within the 
studies (Fig.  8). The average number of alcoholic drinks 

per week was investigated in one study [56] and was 1.1 
versus 1.4 in subjects without a long Covid, but this dif-
ference was not significant (p = 0.247). Ghoshal et al. [65], 
introduced the term "addiction" also including smoking, 
is discussed in the previous section.

Fig. 4  Proportion of history of anxiety in subjects with and without long covid, when specified in studies

 

Fig. 3  Proportion of history of depression in subjects with and without long covid, when specified in studies (*p < 0.05, **p < 0.01)
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Cannabis use, assessed on a declarative basis, was also 
studied by Margalit et al. [56]: there was 7.7% in long 
Covid subjects with fatigue, but no significant difference 
with subjects without long Covid (p = 0.473).

Subramanian et al. [35] studied substance use disorder, 
assessed using a medical database, and found a propor-
tion of 12% among long Covid subjects. The notion of 
drug abuse, without further details, was also sought in 
a study [63] among subjects on a declarative basis, with 

Fig. 6  Proportion of smoking in subjects with and without long covid, when specified in studies (*p < 0.05)

 

Fig. 5  Proportion of history of anxiety and depression in subjects with and without long covid, when specified in studies (*p < 0.05)
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a proportion of 2.2%, among the Covid long population, 
but there was no significant difference with subjects 
without long Covid (p = 0.315).

Other past psychiatric history
Nine articles [35, 39, 42, 47, 55, 57, 66, 67, 70] looked 
for past psychiatric history other than or in addition to 
anxiety-depressive disorders. Information was collected 
declaratively, except by Subramanian et al. [35], who used 
a primary care database.

Subramanian et al. [35] focused on eating disorders and 
learning disorders, and found a proportion of 14.5% and 
9% respectively among Covid long subjects.

Ohira et al. [42] also specified subjects suffering from 
schizophrenia and participants with Asperger's syn-
drome, both at 2.2%, in long Covid subjects only.

Four studies looked for general psychiatric history 
among their subjects, without distinguishing between 
subtypes of mental disorder. Gasnier et al. [57] found 
3.95% subjects with a history of psychiatric disorders 
among long Covid subjects, and Uygur et al. [70] found 
24.5% among long Covid subjects (versus 3.3% for sub-
jects without prolonged symptoms, p < 0.01). Also, in this 
study [70], around 1/3 of long Covid subjects had already 
received psychotropic treatment (versus 6.7% in subjects 
without prolonged symptoms, p < 0.01).

Fleischer et al. [55] focused solely on subjects with 
post-COVID-19 syndrome. They found an overall pro-
portion of psychiatric history of 19%. The subtypes 
were: depression (66.7%), anxiety disorders (20.1%), 

post-traumatic stress disorder (3.3%), somatoform dis-
order (3.3%), adjustment disorder (3.3%), borderline 
disorder (3.3%). However, these sub-categories were not 
included in the statistical analysis.

Alkwai et al. [67] examined other mental disorders 
(unspecified) in addition to anxiety-depressive disorders, 
their proportion being 3.7% in subjects with long Covid. 
However, there was no significant difference between the 
two groups (p = 0.064).

Personality traits and the degree of alexithymia were 
studied by Craparo et al. [39], using 2 separate scales vali-
dated for current practice. These are the DSM-5 Person-
ality Inventory (PID-5-BF) and the Toronto Alexithymia 
Scale-20 (TAS-20). The PID-5-BF is a 25-item self-report 
questionnaire that assesses personality traits according 
to five personality models: negative affectivity (includ-
ing anxiety, separation anxiety and emotional labil-
ity), detachment (defined as withdrawal, anhedonia and 
avoidance of intimacy), antagonism (including manipu-
lation, deception and grandiosity), disinhibition (includ-
ing irresponsibility, impulsivity and distraction) and 
psychoticism (characterized by eccentricity and unusual 
beliefs and experiences). The subject is asked to rate each 
statement (e.g."People would describe me as reckless") on 
4 levels from 0 (very false or often false) to 3 (very true 
or often true), depending on which corresponds to him 
or her. The TAS-20 is a 20-item self-evaluation question-
naire used to assess the presence of alexithymia. Alexi-
thymia is characterized by an inability to recognize or 
describe one's emotions, due to a lack of awareness of 

Fig. 7  Proportion of former smokers in subjects with and without long covid, when specified in studies (*p < 0.05)

 



Page 17 of 42Bessaguet et al. BMC Psychiatry          (2025) 25:942 

one's emotional states. For each item (e.g.,"I often don't 
see my feelings clearly"), participants are asked to rate 
their agreement with the sentence on 5 levels, from 1 
(strongly disagree) to 5 (strongly agree). In addition to the 
total alexithymia score, it is possible to calculate scores 
for the three main dimensions of alexithymia: difficulty in 
identifying feelings, difficulty in describing feelings, and 
outward-oriented thinking. In this article, the various 
personality traits and the three dimensions of alexithymia 
were analyzed in long Covid subjects grouped accord-
ing five types of symptoms: no symptoms, brain fog, 
respiratory disorder, sensory disorder and multiple dis-
order. However, no predominant personality categories 
were specified for these groups. There were no results on 
degrees of alexithymia according to groups in their pub-
lication, thus limiting interpretation. On the other hand, 
statistical tests were carried out to study their possible 
associations with the presence of the Covid long clusters, 
which will be described in greater detail below.

Relationship between past psychiatric and/or addiction 
history and long Covid Cf Table 2
Depression and anxiety
The various results concerning the link between a history 
of depression and the evolution of COVID-19 symptom-
atology are summarized in Fig. 9.

Subramanian et al. [35] found an increased risk of 
long Covid with an aHR of 1.31 (95% CI = 1.27–1.34) for 
depression and an aHR of 1.35 (95% CI = 1.31–1.39) for 
anxiety (p < 0.05). Jacobs et al. [49] also showed a link 

between a history of anxiety and/or depression and the 
development of long Covid, with an OR of 1.72 (95% 
CI = 1.17–2.52, p < 0.05). Similarly, depression was found 
to be a risk factor for the development of the syndrome 
by Loosen et al. [58] (OR 1.21, 95% CI = 1.07–1.37). Mar-
tinez et al. [69] showed that the existence of depression or 
burn out prior to Covid was associated with persistence 
of symptoms after 3  months (OR 4.16, 95% CI = 1.64–
10.56, p = 0.003). Yavuz et al. in 2022 [52] focused on 
a long Covid population with prolonged neurological 
symptoms who consulted a specialized center. This study 
found a significant difference (p < 0.001) in the history 
of depression, greater in patients with prolonged neuro-
logical symptoms. This was identified as an independent 
risk factor in the multivariate analysis of this persistent 
neurological symptomatology (OR = 4.54, 95% CI = 1.88–
10.96, p = 0.001).

Wang et al. [36] found that probable premorbid depres-
sion and anxiety increased the risk of developing post-
COVID-19 syndrome (RR 1.39, 95% CI 1.19–1.63 and 
RR 1.47, 95% CI 1.27–1.70, p < 0.001, respectively). Fur-
thermore, participants with more than 2 types of distress 
(i.e. depression, anxiety, worry, perceived stress, loneli-
ness) had a higher risk of developing a post-COVID-19 
syndrome (≥ 2 types vs. none, RR 1.54, 95% CI 1.28–1.86, 
p < 0.001). All COVID-19 symptoms, with the exception 
of persistent cough and problems with smell or taste, 
were more frequent in participants with each type of 
distress. In addition, those suffering from distress at the 
start of the study reported a greater number of symptoms 

Fig. 8  Proportion of alcohol consumption in subjects with and without long covid, when specified in studies
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of the post-COVID-19 condition (e.g. probable depres-
sion, mean [σ] of symptoms = 3.4 [2.1]; no depression, 
mean [σ] of symptoms = 2.5 [1.7]). symptoms of depres-
sion, anxiety, perceived stress and worry at baseline were 
associated with a 25–51% increased risk of having symp-
toms that interfered with occasional or regular activities.

According to Garjani et al. [38], subjects with a history 
of depression and/or anxiety are less likely to recover 
from acute Covid infection (aHR 0.708, 95% CI 0.533–
0.941, p < 0.05). These findings are confirmed by Hastie et 
al. [54], who found that lack of complete remission was 
associated with pre-existing Covid anxiety/depression 
(OR 2.29 with 95% CI = 2.06- 2.55 for lack of recovery 
and OR 1.66 with 95% CI = 1.58–1.55 for partial recovery, 
p < 0.05).

Several articles focused more specifically on the role of 
anxiety-depressive factors on the persistence of certain 
symptoms of long Covid. For example, Lhuillier et al. [60] 
showed that depressive symptoms were associated with 
post-Covid respiratory sequelae in bivariate analysis, 
but the results are non-significant in multivariate analy-
sis (although they do not specify the variables used for 
adjustment). Magdy et al. [63] on participants with post-
Covid pain found a significantly higher incidence of pre-
morbid depression in cases of post-COVID-19 pain than 
in the control group (p = 0.027). Depression was found to 
increase the incidence of post-COVID-19 pain by 4.462 
(95% CI = 1.073–18.553, p = 0.04).

All subjects with pre-existing depression complained of 
dysautonomic symptoms (defined as fatigue, confusion, 
insomnia or impaired concentration) in the Sansone et al. 

study [51]. The main risk factor for prolonged psychiat-
ric symptoms was the presence of a history of depression 
(aOR = 6.35, 95% CI = 2.01–20.11, p < 0.05). It was also 
found that the duration of symptoms lasting more than 
200  days increased with the presence of a pre-existing 
depressive syndrome (aOR = 2.68, 95% CI = 1.60–4.49, 
p = 0.001).

According to Ohira et al. [42], the most frequent 
comorbidity with long Covid was depression (nine 
patients, 10.0%, 95% CI = 4.6–17.6). Eight patients (8.9%, 
95% CI = 3.0–14.7) suffered from a psychiatric illness 
other than depression.

Only the study by Kidwai et al. [62] showed no signifi-
cant causal relationship.

Smoking
Subramanian et al. [35] showed that both active and 
occasional smoking increased the risk of developing a 
long Covid (aHR 1.12, 95% CI 1.08–1.15 and 1.08, 95% 
CI 1.05–1.11, respectively, p < 0.05). This increased risk 
was confirmed by Tene et al. [40] (aOR = 1.532, 95% CI 
1.358–1.727, p < 0.05). Bai et al. [43] established that 
active smokers (aOR 0.19 for ex-smokers vs. active smok-
ers, 95% CI 0.06–0.62, p = 0.002) were at greater risk of 
prolonged Covid symptoms. Being a former smoker was 
an unfavourable factor for returning to the initial state of 
health (OR 1.23 95% CI 1.05–1.45, p = 0.012) according 
to Tleyjeh et al. [61], but this was not demonstrated in 
active smokers, with a non-significant result on analysis 
(p = 0.975).

Fig. 9  Description of the results of the included studies concerning the link between a history of depression and the evolution of covid symptomatology
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However, there was no consensus on these results. 
Indeed, Yavuz et al. [52], found that the rate of smok-
ers was lower in the group with prolonged neurologi-
cal symptoms (PNS) than in the group without PNS 
(p = 0.047). In the univariate analysis, being a non-smoker 
increased the risk of PNS (OR 1.93, 95% CI 1.116–3.22, 
p = 0.016), but this result was not confirmed in the mul-
tivariate analysis. Smoking was also observed in greater 
proportion in the asymptomatic group (20.5% in long 
Covid subjects versus 38.2%, OR = 0.42, 95% CI 0.21–
0.82, p = 0.012) by Gutiérrez-Canales et al. [53].

Daitch et al. [44], Sansone et al.[51], Shukla et al. [48], 
Abdelhafiz et al.[64] and Wang et al. [36] did not find 
significant association between smoking and post-Covid 
syndrome.

Some articles studied more specifically certain symp-
toms or clusters of long Covid. Magdy et al. [63] showed 
no significant effect of smoking on the onset of post-
COVID-19 pain (p = 0.561). Afroze et al. [45] show that 
smoking is an independent risk factor (OR 1.69, 95% CI 
1.05–2.73, p < 0.05) for neurological symptoms (defined 
in the article as peripheral neuropathy, anosmia, absence/
alteration of taste, tremor). According to Peter et al. 
[66], smoking (particularly active smoking status) also 
appeared to be a risk factor for several symptom groups. 
Vásconez-González et al. [46] focused on a population of 
pregnant women compared with non-pregnant women. 
Pregnant women who smoked were found to have a 
higher risk of fatigue than the non-pregnant group (OR 
114, 95% CI 3.85–3395). However, in general, when all 
symptoms were studied, no statistically significant differ-
ence was found between long Covid symptoms in smok-
ers and non-smokers in this study.

Some authors looked for the presence of smoking in 
participants, but did not perform statistical analysis for 
its possible association on the onset of long Covid [37, 41, 
65, 71].

Alcohol use disorder and other past addictive histories
Three articles [41, 56, 65] did not perform a statistical 
analysis of the relationship between addictive history 
(other than tobacco) and the development of long Covid. 
No statistically significant difference was found when 
considering alcohol consumption as a risk factor for the 
development of a long Covid syndrome according to 
Vásconez-González et al. [46]. Alcohol consumption did 
not significantly increase the risk of sequelae according 
to Shukla et al. [48] (p = 0.163). Substance abuse had no 
significant effect on the onset of post-COVID-19 pain 
according to Magdy et al. [63] (p = 0.315). Only Subrama-
nian et al. [35] found an increased risk with substance use 
disorders (aHR 1.15, 95% CI 1.07–1.23).

Other past psychiatric history
According to Subramanian et al. [35], eating disorders 
and learning disabilities increased the risk of developing 
a long Covid syndrome (aHR 1.16, 95% CI 1.06–1.27 and 
aHR 1.24, 95% CI 1.11–1.40 respectively).

Frontera et al. [47] showed that a history of psychi-
atric illness prior to COVID-19 was associated with 
worse mRS (modified Rankin scale) and Barthel scores 
at 6  months (OR 1.94, 95% CI 1.03–3.66, p = 0.040 and 
OR 2.23, 95% CI 1.07–4.64, p = 0.032 respectively). These 
scores are commonly used in the aftermath of stroke to 
assess the functional consequences on the subject's life. 
The modified Rankin Scale assesses functional status 
and disability (mRS; 0 = no symptoms, 6 = death, dichot-
omized into 0–3 vs. 4–6). The Barthel index assesses 
activities of daily living (0 = completely dependent, 
100 = independent for all activities). In another study [55], 
subjects with a psychiatric history were more likely to 
report psychiatric symptoms (OR 3.5, 95% CI 1.47–8.32, 
p < 0.01), fatigue (OR 2.43, 95% CI 1.11–5.82, p < 0.05), 
or difficulty concentrating (OR 2.58, 95% CI1.01–6.19, 
p < 0.05). A subgroup analysis of patients with a psychi-
atric history showed significantly higher total fatigue 
scores compared to patients without a psychiatric his-
tory. It is also interesting to note that, patients with psy-
chiatric comorbidities had a higher risk of somatization 
compared to patients without a history of psychiatric 
disorder. Peter et al. [66] showed that pre-existing mental 
disorders were associated with the onset of any symptom 
and with many different symptom groups.

With regard to personality traits [39], antagonism 
was found to be a significant risk factor for brain fog 
(OR = 0.64, p = 0.01), respiratory disorders (OR = 0.65, 
p = 0.04) and sensory disorders (OR = 0.66, p = 0.03). Alex-
ithymia, specifically difficulty in identifying emotions, 
was also a risk factor for multiple disorders (OR = 3.87, 
p < 0.001), respiratory disorders (OR = 3.17, p < 0.001), 
and brain fog (OR = 2.05, p < 0.001).

Psychiatric symptoms during the acute phase of Covid (cf 
Table 3)
Only one study [68] out of all the selected publications 
investigates the presence of psychiatric symptoms dur-
ing the acute phase of COVID-19, defined as depression, 
anxiety, insomnia), impaired concentration and attention, 
and fatigue. The presence of these symptoms at the start 
of the illness increased the risk of developing concentra-
tion and attention disorders one year after contracting 
COVID-19 (OR = 2.09, 95% CI = 1.25–3.49, p = 0.005).

Psychological experience of acute infection in long Covid 
patients (cf Table 3)
Of the 35 articles in our review, three studies [36, 39, 50] 
investigated the psychological experience of the acute 
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infection. Knight et al. [50] and Wang et al. [36] looked 
at the psychological impact of the acute phase, using two 
distinct methods. In the first, patients were asked"Did 
you have a negative psychological experience of the acute 
Covid infection? The second involves asking the patient 
to rate his or her level of concern about acute covid infec-
tion on 4 levels ranging from"not at all concerned"to"very 
concerned", with a negative experience defined by the last 
2 levels. Wang's study also uses the Perceived Stress Scale 
4 (PSS-4) to assess the psychological experience of the 
initial infection. It is based on 4 questions and assesses 
feelings and thoughts over the past month. In each case, 
subjects are asked to indicate the frequency, in 5 levels 
(ranging from"never"to"very often"), with which they felt 
the situation indicated (e.g."Over the past month, how 
often have you felt that you were unable to control the 
important things in your life?"). The results of this scale 
were divided into quartiles, the upper quartile being 
considered a negative psychological impact of the acute 
infection.

Overall, participants with persistent symptoms had a 
significantly higher negative psychological experience 
than those without persistent symptomatology. Indeed, 
52.3% of long Covid subjects reported a bad experi-
ence, compared with 24.5% of those without sequelae 
(p < 0.001) [50]. This trend is confirmed by Wang et 
al. [36], which showed that being"very worried"about 
COVID-19 (RR 1.43, 95% CI 1.22–1.68, p < 0.001) and 
being in the upper quartile of the perceived stress scale 
(RR 1.50, 95% CI 1.21–1.86, p < 0.001) significantly 
increased the risk of post-COVID-19 syndrome.

Craparo et al. [39] assessed the experience of acute 
COVID-19 infection according to post-traumatic ele-
ments measured by the Impact of Events Scale-Revised 
(IES-R) at the time of the study. This scale is a 22-item 
self-report questionnaire designed to assess post-trau-
matic symptomatology following unexpected exposure 
to death, threat to life or threat to physical or mental 
integrity. It was adapted to the specific COVID-19 event 
(e.g.,"Any reminder that brings back feelings related to 
COVID-19"). The symptoms studied were neurovegeta-
tive hyperreactivity, avoidance behaviors and intrusion. 
Their associations with brain fog, respiratory disorders, 
sensory disorders and multiple disorders of the post-
Covid syndrome were investigated. Hyperreactivity was 
a significant predictor of brain fog (OR = 2.54, 95% CI 
1.45–4.39, p < 0.001), respiratory disorders (OR = 2.33, 
95% CI 1.19–4.44, p = 0.01) and sensory disorders 
(OR = 2.16, 95% CI 1.17–3.94, p = 0.01). The rest were 
non-significant.

Quality of included studies (Fig. 10)
The case-controls were of good quality, with an NOS 
score of 8 for the three studies. For the cohort studies, 

four were of average quality, with a NOS score of 6, twelve 
were of good quality, with a score of 7 for eight articles 
and 8 for four, and one was of very good quality. Cross-
sectional studies received a NOS score ranging from 5 
to 9: seven studies were of average quality; seven studies 
were of good quality and two studies were of very good 
quality. In all, 11 studies were of average quality, 22 of 
good quality and 3 of very good quality. The assessment 
of NOS criteria is specified in Table 4.

Discussion
This systematic review, based on the above-mentioned 
search strategies and selection criteria, identified 36 stud-
ies concerning the link between long covid and past psy-
chiatric history. These included case–control, cohort and 
cross-sectional studies. The quality of the studies accord-
ing to the NOS scale ranged from 5 to 9 for cross-sec-
tional studies, 6 to 9 for cohort studies, and case–control 
studies had a total score of 8 out of 9.

Regarding the definition chosen for long Covid syn-
drome, the most frequently was a persistence of symp-
toms beyond one month after an acute COVID-19 
infection whose presence could not be explained by an 
alternative diagnosis. This post-Covid syndrome was 
mainly assessed by declarative means and medical exami-
nations. The most frequently sought psychiatric and 
addictive histories were anxiety disorders, depression 
and smoking, based mainly on self-report and sometimes 
on scales used in everyday practice.

Our review highlights an overall high proportion of a 
history of anxiety and/or depressive disorder among sub-
jects presenting with post-Covid syndrome, compared 
with the worldwide prevalence of 5% for depressive disor-
ders and 4% for anxiety disorders according to the WHO 
in 2018 [72, 73]. Although the last five years have seen an 
increase in prevalence of 3 and a half percentage points 
on a more local scale such as France [74], the proportions 
with a history of anxiety and depression remain high 
overall compared with the global population. However, 
depending on the study, a very wide variation in percent-
ages has been observed. This is partly due to differences 
in methods. Martinez et al. [69], where the proportion 
was lowest, assessed history on a declarative basis, which 
could lead to recall bias. Wang et al. [36], where the pro-
portion was highest, detected history of depression using 
a scale of 4 questions, which could lead to overestimation 
of depression. The majority of the articles included also 
used self-questionnaires [36, 38, 52, 60], thus increas-
ing the variability of the results, which could have been 
improved by using hetero-questionnaires. This variation 
can also be explained by the type of population studied, 
as in the study by Garjani et al. [38], where the propor-
tion of anxiety and/or depressive disorders was approxi-
mately 50%, in people with multiple sclerosis. However, it 
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N° Author(s) and year Outcome for psy-
chiatric symptoms 
during acute 
COVID

Assessment of psy-
chiatric symptoms in 
the acute phase of 
COVID

Outcome for 
psychological 
experience of 
infection

Proportion of psychiatric and/or addictive 
histories among long covid patients

1 Subramanian et al., 
2022 [35]

Not researched Not researched Not researched Depression: 13.4%
Anxiety: 13.5%
Smoking (never smoked 6.8%, ex-smoker 8.9%, 
current smoker 8.3%)
Eating disorder: 14.5%
Substance use disorder: 12%
Learning disabilities: 9%

2 Wang and al., 2022 [36] Not researched Not researched Declarative: 
Verry worried 
and somewhat 
worried about 
Covid-19
Perceived Stress 
Scale (PSS-4)

Probable depression: yes (53.4%), subclinical 
symptoms (48.1%)
Probable anxiety: yes (53%), subclinical symp-
toms (46.5%)
Smoking: active (48.4%), former (46.3%)

3 Grisanti and al., 2022 
[37]

Not researched Not researched Not researched Smoker (10%), ex-smoker (55%)

4 Garjani and al., 2022 
[38]

Not researched Not researched Not researched Anxiety and/or depression (long-standing 
COVID-19 symptoms for ≥ 4 weeks): 50.4%
Anxiety and/or depression (long-standing 
COVID-19 symptoms for ≥ 12 weeks): 54.3%

5 Craparo and al., 2022 
[39]

Not researched Not researched Impact of Event 
Scale-Revised 
(IES-R)

Not researched

6 Tene and al., 2022 [40] Not researched Not researched Not researched Smoking: 25.1%
7 De Oliveira and al., 2022 

[41]
Not researched Not researched Not researched Smoking: 19%

Alcoholism: 8,9%
8 Ohira and al., 2022 [42] Not researched Not researched Not researched Depression: 10%

Schizophrenia: 2,2%
Asperger's spectrum syndrom: 2,2%

9 Bai and al., 2022 [43] Not researched Not researched Not researched Active smokers (38,8%), ex-smokers (4,2%)
10 Daitch and al., 2022 [44] Not researched Not researched Not researched Not specified in long covid subjects
11 Afroze and al., 2022 [45] Not researched Not researched Not researched Not specified in long covid subjects
12 Vásconez-González and 

al., 2023 [46]
Not researched Not researched Not researched Not specified in long covid subjects

13 Frontera and al., 2022 
[47]

Not researched Not researched Not researched Not specified in long covid subjects

14 Shukla and al., 2023 [48] Not researched Not researched Not researched Not specified in long covid subjects
15 Jacobs and al., 2023 [49] Not researched Not researched Not researched Depression and anxiety: 13,7%

Cigarette smoking occasionally or regularly: 
52.5%

16 Knight and al., 2022 [50] Not researched Not researched Declarative: nega-
tive psychological 
impact (yes/no)

Not researched

17 Sansone and al., 2022 
[51]

Not researched Not researched Not researched Smokers (26.3%), Ex smokers (21.9%)
Depression: 10.9%

18 Yavuz and al., 2022 [52] Not researched Not researched Not researched Depression: 22.8%
Smoking: 18%

19 Gutiérrez-Canales and 
al., 2022 [53]

Not researched Not researched Not researched Smoking: 20.5%

20 Hastie and al., 2022 [54] Not researched Not researched Not researched Not specified in long covid subjects

Table 3  Assessment of psychiatric symptoms and psychological experience of initial infection, and proportion of psychiatric history
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has been found that anxiety-depressive comorbidities are 
frequent in these patients [75, 76].

Concerning smoking, this review found important 
variations between the studies. This can be explained 
by the geographical area of the populations studied. For 
example, the lowest rates of smoking were found in the 
UK, and the highest rates in the USA, which is consistent 
with epidemiological data [77]. This variation can also 
be explained by the methods used. Indeed, Jacobs et al. 

[49] found high rates because there was no distinction 
between regular and occasional smokers. Concerning 
alcohol consumption, rate was not significantly different 
from subjects without long Covid. This may be explained 
by the fact that the studies did not investigate the type 
and frequency of alcohol consumption.

Other addictive histories and psychiatric disorders can-
not be interpreted given the little data in all our included 
studies.

N° Author(s) and year Outcome for psy-
chiatric symptoms 
during acute 
COVID

Assessment of psy-
chiatric symptoms in 
the acute phase of 
COVID

Outcome for 
psychological 
experience of 
infection

Proportion of psychiatric and/or addictive 
histories among long covid patients

21 Fleischer and al., 2022 
[55]

Not researched Not researched Not researched Previous psychiatric condition: 19%
(Depression: 66.7%
Anxiety disorder: 20.1%
Post-traumatic stress disorder: 3.3%
Somatic disorder: 3.3%
Adjustment disorder: 3.3%
Borderline disorder: 3.3%)

22 Margalit and al., 2022 
[56]

Not researched Not researched Not researched Smoking status: past (24.2%), current (16.7%)
Use of cannabis: 7.7%
Use of alcohol: 48.5%; Alcohol servings per 
week: 1,1 (mean)

23 Gasnier and al., 2022 
[57]

Not researched Not researched Not researched Past psychiatric disorder: 3,95%

24 Loosen and al., 2022 
[58]

Not researched Not researched Not researched Not specified in long covid subjects

25 Buonsenso and al., 2022 
[59]

Not researched Not researched Not researched Smoke (yes): 23.3%
Alcohol (yes): 67.7%

26 Lhuillier and al., 2022 
[60]

Not researched Not researched Not researched Depressive Symptoms Mean (SD): 4.23 (4.71) in 
Post-Acute COVID-19 Sequelae (vs 3.06 in no post 
acute covid sequelae)

27 Tleyjeh and al., 2022 
[61]

Not researched Not researched Not researched Not specified in long covid subject

28 Kidwai and al., 2022 [62] Not researched Not researched Not researched Not specified in long covid subject
29 Magdy and al., 2021 

[63]
Not researched Not researched Not researched Depression: 26.7%

Smoking: 17.8%
Drug abuse: 2.2%

30 Abdelhafiz and al., 2022 
[64]

Not researched Not researched Not researched Smoking: 7.78%

31 Ghoshal and al., 2021 
[65]

Not researched Not researched Not researched Addiction (tabac, alcool): 20%

32 Peter and al., 2022 [66] Not researched Not researched Not researched Not specified in long covid subject
33 Alkwai and al., 2022 [67] Not researched Not researched Not researched Anxiety: 13%

Depression: 7.4%
Other mental health disorder: 3.7%

34 Colizzi and al., 2022 [68] Mental health symp-
toms: symptoms of 
psychiatric disorders 
(depression, anxiety, 
insomnia), lack of 
concentration and 
focus, and fatigue

Declarative Not researched Not researched

35 Martinez and al., 2021 
[69]

Not researched Non recherché Not researched History of depression or state of exhaustion: 5%

36 Uygur and al., 2021 [70] Not researched Not researched Not researched Fatigue group: History of psychiatric disease 
(24.5%); History of psychiatric drug use (31%)

Table 3  (continued) 
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Depression and anxiety appear in this review as poten-
tial predictive factors in the development of a post-Covid 
syndrome. Other mental disorders (i.e. schizophrenia, 
Asperger's syndrome, eating disorders, learning disor-
ders and unspecified others) could increase the risk of 
developing a long Covid but there is not enough data. 
The influence of psychiatric disorders had already been 
identified in other reviews of the overall risk factors for 
this syndrome [78, 79]. In an increasingly preventive 
medicine, it seems important to identify populations 
at risk. Health professionals working with individuals 
can ask about any symptoms that may be beginning to 
appear, such as anxiety, stressful life events or social iso-
lation that may favour a psychiatric pathology, in order 
to refer the patient as quickly as possible to a mental 
health professional. Screening tools for anxiety-depres-
sion exist and are quick to use, notably the brief PHQ-2 
(Patient Health Questionnaire-2) and GAD-2 (General-
ized Anxiety Disorder-2) questionnaires, which can guide 
clinicians towards a pathology. Finally, if there is a known 
psychiatric pathology, it should be treated in accordance 
with international recommendations, and close psychiat-
ric follow-up should be initiated initially.

The contribution of smoking to the development of 
long Covid remains uncertain in these studies, with 
conflicting results. However, a review focusing solely 
on smoking and vaping found an increased risk of long 
Covid [80]. Concerning alcohol, the lack of significance 
in the results is probably due to the absence of distinc-
tion between dependence and occasional use. Structured 

interviews or the use of appropriate questionnaires [81, 
82] to assess consumption could have improved the 
results. Finally, there was no consensus on polydrug use 
in the two studies, with only one finding a possible asso-
ciation with persistent symptoms.

This review also suggested a more negative psycho-
logical experience of acute Covid infection among people 
with long Covid. Only one study showed a link with the 
presence of certain long Covid symptoms, namely lack of 
concentration and attention.

The pathophysiology of post-Covid syndrome remains 
unknown. The hypothesis of immune dysregulation is 
frequently put forward [59, 78, 83]. The persistence of 
SARS-Cov-2, in certain genetically predisposed indi-
viduals with reduced immunological capacity, could 
result in increased release of pro-inflammatory cyto-
kines, leading to chronic low-grade inflammation and 
multi-system symptomatology. Psychological stress inter-
acts with immune defenses via the hypothalamic–pitu-
itary–adrenal and sympathoadrenomedullary axes [84]. 
This immune modulation by psychological factors could 
explain the results of our review.

Post-infectious syndromes have been observed with 
many other infections besides COVID 19. Examples 
include chronic fatigue syndrome following infection 
with the Epstein-Barr virus, and irritable bowel syn-
drome following infection with Campylobacter bacteria. 
What's more, three months after radiologically proven 
acute community-acquired pneumonia (CAP), half of 
all patients report fatigue, and impaired health-related 

Fig. 10  Quality of included studies
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N° Author(s) 
and year

Main results of the study Association between long covid 
and psychiatric or addiction 
history

Association between 
long covid and psy-
chiatric symptoms at 
baseline

Psychological 
experience of 
infection

NOS

1 Subrama-
nian et al., 
2022 [35]

A total of 62 symptoms were significantly 
associated with SARS-CoV-2 infection 
after 12 weeks. The largest aHRs were for 
anosmia (aHR 6.49, 95% CI 5.02–8.39), 
hair loss (3.99, 3.63–4.39), sneezing (2.77, 
1.40–5.50), ejaculation difficulty (2.63, 
1.61–4.28) and reduced libido (2.36, 
1.61–3.47). Among the cohort of patients 
infected with SARS-CoV-2, risk factors for 
long COVID included female sex, belong-
ing to an ethnic minority, socioeconomic 
deprivation, smoking, obesity and a 
wide range of comorbidities. The risk of 
developing long COVID was also found 
to be increased a long a gradient of 
decreasing age

Depression: increased risk (aHR 
1.31, 95% CI 1.27–1.34)
Anxiety: increased risk (aHR 1.35, 
95% CI 1.31–1.39)
Eating disorder: increased risk 
(aHR 1.16, 95% CI 1.06–1.27)
Substance use disorder: increased 
risk (aHR 1.15, 95% CI 1.07–1.23)
Learning disability: increased risk 
(aHR 1.24, 95% CI 1.11–1.40)
Smokers and former smokers: 
increased risk (aHR 1.12, 95% CI 
1.08–1.15 and 1.08, 1.05–1.11, 
respectively)
All p < 0,05%

Not researched Not researched 8/9

2 Wang and 
al., 2022 
[36]

Probable depression (risk ratio [RR], 1.32; 
95% CI = 1.12–1.55), probable anxiety 
(RR = 1.42; 95% CI, 1.23–1.65), worry 
about COVID-19 (RR, 1.37; 95% CI,1.17–
1.61), perceived stress (highest vs lowest 
quartile: RR, 1.46; 95% CI, 1.18–1.81), and 
loneliness (RR, 1.32; 95% CI, 1.08–1.61) 
were each associated with post–COVID-
19 conditions (1403 cases) in generalized 
estimating equation models adjusted for 
sociodemographicfactors, health behav-
iors, and comorbidities. Participants with 
2 or more types of distress prior to infec-
tion were at nearly 50% increased risk for 
post–COVID-19 conditions (RR, 1.49; 95% 
CI, 1.23–1.80). All types of distress were 
associated with increased risk of daily life 
impairment (783 cases) among individu-
als with post–COVID-19 conditions (RR 
range, 1.15–1.51)

Probable depression, RR, 1.39 [95% 
CI, 1.19–1.63] and probable anxi-
ety, RR, 1.47 [95% CI, 1.27–1.70] 
p < 0,001 for both: increased risk of 
post–COVID-19 conditions
Participants with more types of 
distress (meaning depression, 
anxiety, worried, perceived stress, 
loneliness) were at higher risk of 
developing post–COVID-19 condi-
tions (≥ 2 types vs none, RR, 1.54; 
95% CI, 1.28–1.86)
All COVID-19 symptoms, except 
for persistent cough and smell 
or taste problems, were more 
prevalent in participants with vs 
without each type of distress
Individuals with distress at 
baseline reported a greater 
number of symptoms of 
post–COVID-19 condition (eg, 
probable depression,mean [SD] 
symptoms = 3.4 [2.1]; no depres-
sion, mean [SD] symptoms = 2.5 
[1.7]). Symptoms of depression, 
symptoms of anxiety, worry, and 
perceived stress at baseline were 
associated with a 25% to 51% 
increased risk of having symptoms 
that interfered with activities oc-
casionally to always
Smoking (former and active): 
no significant result (confidence 
interval includes 1)

Not researched Very worried about
COVID-19, RR, 1.43 
[95% CI, 1.22–1.68] 
and highest quartile 
of perceived stress, 
RR, 1.50 [95% CI, 
1.21–1.86] p < 0,001 
for both: increased 
risk of post–COVID-
19 conditions

7/9

Table 4  Main results of our included studies and assessment of article quality
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N° Author(s) 
and year

Main results of the study Association between long covid 
and psychiatric or addiction 
history

Association between 
long covid and psy-
chiatric symptoms at 
baseline

Psychological 
experience of 
infection

NOS

3 Grisanti 
and al., 
2022 [37]

Clustering analysis on the most com-
mon neurological symptoms returned 
two well-separated and well-balanced 
clusters: long-COVID type 1 contains 
the subjects with memory disturbances, 
psychological impairment, headache, 
anosmia and ageusia, while long-COVID 
type 2 contains all the subjects with 
reported symptoms related to PNS in-
volvement. The analysis of potential risk-
factors among the demographic, clinical 
presentation, COVID 19 severity and 
hospitalization course variables showed 
that the number of comorbidities at 
onset, the BMI, the number of COVID-19 
symptoms, the number of non-neuro-
logical complications and a more severe 
course of the acute infection were all, on 
average, higher for the cluster of subjects 
with reported symptoms related to PNS 
involvement

No statistical analysis performed 
for association with Covid long

Not researched Not researched 8/9

4 Garjani 
and al., 
2022 [38]

Of the 7,977 patients with MS who 
participated in the UKMSR COVID-19 
study, 599 reported COVID-19 and 
prospectively updated their recov-
ery status. Twenty-eight hospitalized 
participants were excluded. At least 165 
participants (29.7%) had long-standing 
COVID-19symptoms for ≥ 4 weeks and 
69 (12.4%) for ≥ 12 weeks. Participants 
with pre–COVID-19 web-EDSS scores ≥ 7, 
participants with probable anxiety and/
or depression (HADS scores ≥ 11) before 
COVID-19 onset, and women were less 
likely to report recovery from COVID-19

Anxiety and/or depression before 
COVID-19 onset were less likely 
to report recovery from COVID-19 
(aHR 0.708, 95% CI 0.533–0.941) 
p < 0.05

Not researched Not researched 7/9

5 Craparo 
and al., 
2022 [39]

Five classes were identified: Brain fog 
(31.82%), No symptoms (20.95%), 
Sensory disorders (18.77%), Breath 
impairment(17.59%), and Multiple 
disorders (10.87%). Women reported 
post-COVID-19 respiratory symptoms 
and multiple disorders to a greater extent 
than men. Hospitalized subjects were 
morelikely to report persistent symptoms 
after COVID-19 than asymptomatic or 
home-treated subjects. Antagonism, 
hyperarousal, and difficulty identifying 
emotions significantly predicted post 
COVID-19 symptoms

Regarding personality traits, 
antagonism was found to be a 
significant risk factor for Brain 
fog (OR = 0.64,p = 0.01), Breath 
impairment (OR = 0.65,p = 0.04), 
and Sensory disorders (OR = 0.66, 
p = 0.03) classes
Difficulty in identifying emotions: 
risk factor for the Multiple disor-
ders (OR = 3.87,p < 0.001), Breath 
impairment (OR = 3.17,p < 0.001), 
and Brain fog (OR = 2.05,p < 0.001) 
classes

Not researched Hyperarousal was 
a strong predic-
tor of Brain fog 
(OR = 2.54,p < 0.001), 
Breath impairment 
(OR = 2.33,p = 0.01), 
and Sen-
sory disorders 
(OR = 2.16,p = 0.01) 
classes

5/10
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Association between 
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chiatric symptoms at 
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6 Tene and 
al., 2022 
[40]

Between March 2020, and March 2021, a 
total of 180,759 COVID-19 patients (mean 
[SD] age = 32.9 years [19.0 years]; 89,665 
[49.6%] females) were identified. Overall, 
14,088 (7.8%) individuals developed 
long COVID (mean [SD] age = 40.0 years 
[19.0 years]; 52.4% females). Among 
them, 1477(10.5%) were definite long 
COVID and 12,611(89.5%) were defined 
as probable long COVID. Long COVID was 
associated with age (adjusted odds ratio 
[AOR] = 1.058 per year, 95% CI: 1.053–
1.063), female sex (AOR = 1.138; 95% CI: 
1.098–1.180), smoking (AOR = 1.532; 95% 
CI: 1.358–1.727), and symptomatic acute 
phase (AOR = 1.178; 95% CI: 1.133–1.224), 
primarily muscle pain and cough. Hy-
pertension was an important risk factor 
for long COVID among younger adults. 
Compared with patients with non-long 
COVID, definite and probable cases were 
associated with AORs of 2.47 (2.22–2.75) 
and 1.76 (1.68–1.84) for post-COVID 
hospitalization, respectively. Although 
among patients with non-long COVID 
HCCs decreased from $1400 during 
4 months before the infection to $1021 
and among patients with long COVID, 
HCCs increased from $2435 to $2810

Smoking: increased risk 
(AOR = 1.532; 95% CI:1.358–1.727)

Not researched Not researched 8/9

7 De 
Oliveira 
and al., 
2022 [41]

Of 439 participants, most (84%) reported 
at least one long COVID symptom, at a 
median of 138 days (interquartile range 
[IQR] 90–201) after disease onset. Fatigue 
(63.1%), dyspnea (53.7%), arthralgia 
(56.1%), and depression/anxiety (55.1%) 
were the most prevalent symptoms. In 
multivariate analysis, dysgeusia (odds 
ratio [OR] 2.0, 95% confidence interval 
[CI] 1.18–3.4 4, P < 0.001) and intensive 
care unit (ICU) admission (OR 2.6, 95% CI 
1.19–6.56, P = 0.03) were independently 
associated with long COVID. Fifty percent 
of patients reported a worsened clinical 
condition and quality of life

No statistical analysis performed 
for association with Covid long

Not researched Not researched 6/10
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8 Ohira and 
al., 2022 
[42]

A total of 90 patients with a mean age of 
39.8 years were confirmed as having long 
COVID. The median time between diag-
nosis of COVID-19 and visiting our clinic 
was 66.8 days, and 89 patients (98.9%) 
were unvaccinated. Depression was 
the most common comorbidity (nine 
patients, 10.0%). The most common chief 
complaint was disturbance of smell and/
or taste (35, 38.9%), followed by memory 
disturbance (22, 24.4%) and fatigue (29, 
31.1%). Head MRI was performed for 42 
(46.7%) patients, and the most common 
finding was sinusitis (four patients). Olfac-
tory testing was conducted in 25 pa-
tients (27.8%) using a T&T olfactometer, 
and 14 patients (56%) had mild olfactory 
impairment. Of the five odors in the T &T, 
recognition of β-phenylethyl alcohol was 
most impaired

The most common comorbidity 
with long COVID was depres-
sion (nine patients, 10.0%, 95% 
CI 4.6–17.6). Eight patients (8.9%, 
95% CI 3.0–14.7) had a psychiatric 
disease rather than depression

Not researched Not researched 7/10

9 Bai and al., 
2022 [43]

A total of 377 patients were enrolled in 
the study. The median time from symt-
pom onset to virological clerance was 44 
(37–53) days. A diagnosis of long COVID 
syndrome was made in 260/377(69%) 
patients. The most common reported 
symptoms were fatigue (149/377, 39.5%), 
exertional dyspnoea (109/377, 28.9%), 
musculoskeletal pain (80/377, 21.2%) 
and “brain fog”(76/377, 20.2%). Anxiety 
symptoms were ascertained in 71/377 
(18.8%) individuals, whereas 40/377 
(10.6%) patients presented symptoms of 
depression. Post-traumatic stress disorder 
(defined by a pathological IES-R score) 
was diagnosed in one-third of patients 
(85/275, 31%). Female gender was inde-
pendently associated with long COVID 
syndrome at multivariable analysis (AOR 
3.3 vs. males, 95% CI 1.8–6.2, p < 0.0001). 
Advanced age (adjusted (A)OR 1.03 for 
10 years older, 95% CI 1.01–1.05, p 0.01) 
and active smoking (AOR 0.19 for former 
smokers vs. active smokers, 95% CI 
0.06–0.62, p 0.002) were also associated 
with a higher risk of long COVID, while no 
association was found between severity 
of disease and long COVID (AOR 0.67 
for continuous positive airway pressure 
(CPAP)/non-invasive mechanical ventila-
tion (NIMV)/orotrachealintubation (OTI) 
vs. no 02 therapy, 95% CI 0.29–1.55, p 
0.85)

Active smoking (AOR 0.19 for 
former smokers vs. active smok-
ers, 95% CI 0.06–0.62, p = 0.002): 
associated with a higher risk of 
long Covid

Not researched Not researched 6/9
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10 Daitch 
and al., 
2022 [44]

Older adults were more likely to be 
symptomatic,with the most common 
symptoms being fatigue (38%) and 
dyspnea (30%); they were more likely 
to complain of cough and arthralgia 
and have abnormal chest imaging and 
pulmonary function tests.Independent 
risk factors for long-COVID fatigue and 
dyspnea included female gender, obesity, 
and closer proximity to COVID-19 diag-
nosis; older age was not an independent 
predictor

No significant results in multivari-
ate analysis

Not researched Not researched 7/10

11 Afroze 
and al., 
2022 [45]

362 participants were enrolled in the 
study; the median time from the onset 
of COVID-19 to enrolment was 57 days 
(IQR 41, 82). At enrolment, after adjust-
ing for potential confounders, the HS 
more often had one or moresymptoms, 
peripheral neuropathy (PN), depres-
sion and anxiety disorder, poor quality 
of life, dyspnea, tachycardia,restrictive 
lung disease on spirometry, anemia, 
proteinuria, and need for insulin therapy 
than the non-hospitalized group (95% 
CI > 1 for all). Although most of these 
findings decreased significantly over 
time in HS, PN increased in both groups. 
The incidence of diabetes was 9.8/1000 
person-month, and the new requirement 
ofinsulin therapy was higher (aOR, 6.71; 
95% CI, 2.87, 15.67) among HS than the 
NHS. Older age, being female, comorbid-
ity, cigarette smoking, hospitalization, 
and contact with COVID-19 cases were 
independently associated with PCS

Cigarette smoking: independent 
risk factor for neurological findings 
(peripheral neuropathy, anosmia, 
absent/impaired taste, tremor). 
(OR 1.69 95% CI 1.05–2.73)

Not researched Not researched 7/9

12 Vásconez-
González 
and al., 
2023 [46]

Overall, 247 (54.1%) responders claimed 
to have long-term symptoms after SARS-
CoV-2 infection. Most of these symptoms 
were reported by non-pregnant women 
(94.0%). The most common Long-COVID 
symptoms in pregnant women were 
fatigue (10.6%), hair loss (9.6%), and 
difficulty concentrating (6.2%). We found 
that pregnant women who smoked had 
a higher risk of suffering fatigue

Smoking: The most reported 
symptom was fatigue with 135 
cases (6.7%) within pregnant 
women and (93.3%) within 
non-pregnant women (OR 1.430, 
CI95% 0.426–4.79). However, 
when all symptoms were studied, 
no statistically significant dif-
ferences between Long-COVID 
symptoms in smokers and non-
smokers were found
No statistically significant differ-
ences were found taking alcohol 
consumption as a risk factor

Not researched Not researched 5/10
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13 Frontera 
and al., 
2022 [47]

Of 790 COVID-19 patients who survived 
hospitalization, 451(57%) completed 
6-month (N = 383) and/or 12-month 
(N = 242) follow-up, and 77/451 (17%) 
died between discharge and 12-month 
follow-up. Significant life stressors were 
reported in 121/239 (51%) at 12-months. 
In multivariable analyses, life stressors 
including financial insecurity, food inse-
curity, death of a close contact and new 
disability were the strongest indepen-
dent predictors of worse mRS, Barthel 
Index, depression, fatigue, and sleep 
scores, and prolonged symptoms, with 
adjusted odds ratios ranging from 2.5 to 
20.8. Other predictors of poor outcome 
included older age (associated with 
worse mRS, Barthel, t-MoCA, depression 
scores), baseline disability (associated 
with worse mRS, fatigue, Barthel scores), 
female sex (associated with worse Bar-
thel, anxiety scores) and index COVID-19 
severity (asso-ciated with worse Barthel 
index, prolonged symptoms)

Pre-COVID history of psychiatric 
disease were associated with 
worse mRS and Barthel scores 
at 6 months: OR 1.94 95% CI 
(1.03–3.66) P = 0.040 and OR 
95% CI 2.23 (1.07–4.64) P = 0.032 
respectively

Not researched Not researched 6/9

14 Shukla 
and al., 
2023 [48]

Mean age of the 679 eligible par-
ticipants was 31.49 ± 9.54 years. The 
overall prevalence of COVID sequelaewas 
30.34%, with fatigue (11.5%) being the 
most common followed by insomnia 
(8.5%), difficulty in breathingduring 
activity (6%) and pain in joints (5%). 
The odds of having any sequelae were 
significantly higher amongparticipants 
who had moderate to severe COVID-19 
(OR 6.51; 95% CI 3.46–12.23) and lower 
among males (OR 0.55;95% CI 0.39–0.76). 
Besides these, other predictors for having 
sequelae were age (≥ 45 years), presence 
of any comorbidity (especially hyperten-
sion and asthma), category of HCW (non-
doctors vs doctors) and hospitalisation 
due to COVID-19

Smoking or alcohol intake did not 
significantly increase the odds of 
having sequelae

Not researched Not researched 6/10
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15 Jacobs 
and al., 
2023 [49]

After adjustment of the models for age, 
BMI, gender, race, and smoking, the fol-
lowing pre-existing conditions were sta-
tistically significantly associated with the 
development of PASC: asthma (OR = 1.54; 
95% CI = 1.10–2.15); chronic constipation 
(OR = 4.29; 95% CI = 1.15–16.00); reflux 
(OR = 1.54; 95% CI = 1.01–2.34); rheuma-
toid arthritis (OR = 3.69; 95%CI = 1.15–
11.82); seasonal allergies (OR = 1.56; 95% 
CI = 1.22–1.98); and depression/anxiety 
(OR = 1.72; 95% CI = 1.17–2.52). When 
grouping conditions together, statistically 
significant associations with PASC were 
observed for respiratory (OR = 1.47; 95% 
CI = 1.06–2.14); gastrointestinal (OR = 1.62; 
95% CI = 1.16–2.26), and autoimmune 
conditions (OR = 4.38; 95% CI = 1.59–
12.06). After adjustment for severity of 
acute SARS-CoV-2 infection and depres-
sion/anxiety, seasonal allergies (OR = 1.48; 
95% CI 1.15–1.91) and autoimmune 
disease (OR = 3.78; 95% CI—1.31–10.91) 
remained significantly associated with 
risk for PASC

Depression/anxiety: associated 
with the developpement of PACS 
(OR = 1.72; 95% CI = 1.17–2.52)

Not researched Not researched 7/9

16 Knight 
and al., 
2022 [50]

Of those receiving the survey, 437 adult 
patients with different degrees of severity 
of COVID-19 illness responded:77% were 
between 3 and 6 months from the onset 
of infection. In total, 34.9% had persistent 
symptoms, and 11.5% werehospitalized. 
The most common symptom was fatigue 
(75.9%), followed by poor sleep quality 
(60.3%), anosmia (56.8%), dys-geusia 
(55%), and dyspnea (54.6%). Predicting 
factors for PASC were female sex and a 
negative psychological impact of the-
disease. Age, hospitalization, persistent 
symptoms, psychological impact (e.g., 
anxiety and depression), and time missed 
from work were significantly associ-
ated with perception of having severe 
COVID-19 illness. Hospitalization was not 
significantly associated with PASC

Not researched Not researched The association 
between negative 
psychological im-
pact was significant: 
52.3% for patients 
with persistent 
symptoms and 
24.5% for patients 
without persistent 
symptoms(P < 0.001)

5/10
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17 Sansone 
and al., 
2022 [51]

At first follow up (median time of 49 days 
since COVID-19 diagnosis)symptoms 
more frequently reported were fatigue 
(80.2%), shortness of breath (69.6%), 
concentrationdeficit (44.9%), headache 
(44.9%), myalgia (44.1%), arthralgia 
(43.3%), and anosmia (42.1%). Atsecond 
follow-up (median time of 15 months 
since COVID-19 diagnosis) 75% patients 
returned to their baseline status preced-
ing COVID-19. At first follow up males 
were less likely to experienceneurologic
al(OR = 0.16; 95% CI: 0.08; 0.35)as well as 
psychiatric (OR = 0.43; 95% CI: 0.23; 0.80) 
symptoms as compared to females. At 
first follow up, the risk of neurological 
symptoms increased alsolinearly with 
age (OR = 1.04; 95% CI: 1.01; 1.08) and 
pre-existing depression was a major 
risk factor forpersisting dysautonomic 
(aOR = 6.35;95% CI: 2.01; 20.11) as well as 
psychiatric symptoms (omittedestimate). 
Consistently, at second follow up only fe-
males experience psychiatric symptoms, 
whereasmales exhibited significantly 
higher mean WAI (RC = 0.50;95% CI: 0.11; 
0.88). Additionally, neurological symp-
toms at second follow up were more 
likely in patients with pre-existing comor-
bidities (OR = 4.31; 95% CI: 1.27; 14.7). 
Finally, persistence of symptoms lasting 
200 + days since COVID-19 diagnosis in-
creased linearly with age (OR = 1.03;95% 
CI 1.01–1.05) and were more likely in 
patients affected by pre-existing depres-
sion (OR = 2.68;95% CI 1.60; 4.49)

1) All subjects affected by pre-
existing depression complained 
dysautonomic symptoms (defined 
as a condition including fatigue, 
confusion, insomnia, or concentra-
tion deficits)
2) Major risk factors for long 
covid psychiatric symptoms was 
depression (aOR = 6.35; 95% CI: 
2.01; 20.11
3) Duration of symptoms 
200 + days increased with pre-
existing depression syndrome 
(aOR = 2.68; 95% CI: 1.60; 4.49)
4) No significant results for 
smoking

Not researched Not researched 9/9

18 Yavuz and 
al., 2022 
[52]

Four hundred patients were included in 
this study, an average of 108 + 5.12 days 
had passed after the onset of COVID-19. 
The rate of post-COVID-19 neurological 
involvement was 73.3%, and the top 3 
most common symptoms were head-
ache (47%), myalgia (43%), and sleep 
disturbance (39%). Having depression 
(OR: 4.54, 95% Cl:1.88–10.96), female 
gender (OR:2.18, 95% Cl:1.36–3.49), 
hospitalization (OR: 2.01, 95% Cl:103–
3.64), and usage of favipiravir (OR:2.07 
95 Cl:1.15–3.72) were determined as 
independent predictors of developing 
prolonged neurological symptoms

Patients with depression were 
higher in the PNS (Prolonged Neu-
rological Symptom group than 
without PNS group (p < 0.001). 
However, the rate of smokers 
was lower in the PNS group than 
without PNS group (p = 0.047)
Univariate analysis: not smoking 
increase the risk of PNS (OR 1,93, 
95% CI 1,116–3,22, p = 0,016)
Multivariate analysis: Presence of 
depression was determined as 
independent predictor of pro-
longed neurological symptoms 
after the infection (OR 4.54, 95% CI 
1.88–10.96, p = 0.001)

Not researched Not researched 7/10
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19 Gutiérrez-
Canales 
and al., 
2022 [53]

We included 206 outpatients in the 
study. A total of 73.3% patients had 
persistence of one or more symptoms. 
The most frequentpersistent symptoms 
were fatigue (36.9%), anxiety (26.2%), and 
headache (24.8%). No statisticallysignifi-
cant difference in the SF-36 QoL scores 
and the frequency of persistent COVID-
19 symptomswas found when compar-
ing the5 and > 5 months groups, except 
for myalgia, which was lessfrequently 
observed in the > 5 months group after 
COVID-19 (26.2% vs. 14.1%,p < 0.038). 
Femalegender was associated with an 
increased risk of persistence of symp-
toms (OR = 2.95, 95% CI 1.56–5.57).Having 
comorbidities/sequelae attributed to 
COVID-19 and persistence of COVID-19 
symptoms wereassociated risk factors 
for poor physical component sum-
mary (PCS); on the other hand, female 
gender,anxiety, and depression were 
associated with poor mental component 
summary (MCS)

Smoking was observed in higher 
proportion of the asymptomatic 
group (20.5% vs. 38.2%, OR = 0.42, 
95% CI 0.21–0.82,p = 0.012)

Not researched Not researched 7/9

20 Hastie and 
al., 2022 
[54]

Of the 31,486 symptomatic infec-
tions,1,856 (6%) had not recovered and 
13,350 (42%) only partially. No recov-
ery was associated with hospitalized 
infection, age, female sex, deprivation, 
respiratory disease, depression and 
multimorbidity. Previous symptomatic 
infection was associated with poorer 
quality of life, impairment across all daily 
activities and 24 persistent symptoms 
including breathlessness (OR 3.43, 95% 
CI 3.29–3.58), palpitations (OR 2.51, 
OR2.36–2.66), chest pain (OR 2.09, 95% CI 
1.96–2.23), and confusion (OR 2.92,95% CI 
2.78–3.07). Asymptomatic infection was 
not associated with adverse outcomes. 
Vaccination was associated with reduced 
risk of seven symptoms

Lack of complete recovery was 
associated with pre-existing 
depression/anxiety (OR 2.29, 95% 
CI 2.06- 2.55 for no recovery and 
OR 1.66, 95% 95% 1.58- 1.55 for 
partially recovery)

Not researched Not researched 8/9
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21 Fleischer 
and al., 
2022 [55]

Patients were predominantly female, 
middle-aged, and had incurred mostly 
mild-to-moderate acute COVID-19. The 
most frequent post-COVID-19 complaints 
included fatigue, difficulties in concen-
tration, and memory deficits. In most 
patients (85.8%), in-depth neurological 
assessment yielded no pathological 
findings. In 97.7% of the cases, either 
no diagnosis other than post COVID-19 
syndrome, or no diagnosis likely related 
to preceding acute COVID-19 could be 
established. Sensory or motor complaints 
were more often associated with a 
neurological diagnosis other than post-
COVID-19 syndrome. Previous psychiatric 
conditions were identified as a risk factor 
for developing post-COVID-19 syndrome. 
We found high somatization scores in our 
patient group that correlated with cogni-
tive deficits and the extent of fatigue

Patients with a psychiatric history 
were more likely to report psy-
chiatric symptoms (OR 3.5, 95% 
CI 1.47–8.32, p < 0.01), fatigue (OR 
2.43, 95% CI 95 1.11–5.82, p < 0.05), 
or difficulty concentrating (OR 
2.58, 95% CI1.01–6.19, p < 0.05)
A subgroup analysis of patients 
with a psychiatric history (n = 33) 
showed significantly higher total 
fatigue scores (110.2 ± 27.4 vs. 
79.8 ± 38.0, p < 0.01) compared 
with patients without a psychiatric 
history
Patients with psychiatric comor-
bidities had a higher risk of soma-
tization compared with patients 
without a history of psychiatric 
disorders (PHQ15⁷ score 14.0 ± 5.5 
vs.11.3 ± 5.5,p < 0.05)

Not researched Not researched 7/9

22 Margalit 
and al., 
2022 [56]

A total of 141 individuals were included. 
The mean age was 47 (SD: 13) years; 115 
(82%) were recovering from mild corona-
virus disease 2019 (COVID-19). Mean time 
for evaluation was 8 months following 
COVID-19. Sixty-six (47%) individuals 
were classified with significant long-COV-
ID fatigue. They had a significantly higher 
number of children, lower proportion 
of hypothyroidism, higher proportion of 
sore throat during acute illness, higher 
proportions of long-COVID symptoms, 
and of physical limitation in daily activi-
ties. Individuals with long-COVID fatigue 
also had poorer sleep quality and higher 
degree of depression. They had signifi-
cantly lower heart rate [153.52 (22.64) 
vs 163.52 (18.53);P =.038] and oxygen 
consumption per kilogram [27.69 (7.52) 
vs 30.71 (7.52);P =.036] at peak exercise. 
The 2 independent risk factors for fatigue 
identified in multivariable analysis were 
peak exercise heart rate (OR:.79 per 10 
beats/minute; 95% CI:.65–.96;P =.019) 
and long-COVID memory impairment 
(OR: 3.76; 95% CI: 1.57–9.01;P =.003)

No significant difference between 
long covid fatigue and no fatigue 
in term of proportion of smok-
ing, use of cannabis and alcohol 
(p > 0,05)
No analysis for association was 
done

Not researched Not researched 8/9
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23 Gasnier 
and al., 
2022 [57]

One hundred and fifteen (65%) patients 
had at least one long COVID complaint. 
The number of long COVID com-
plaints was associated with psychiatric 
symptoms. The number of long COVID 
complaints was higher in patients 
with psychiatric disorders (mean (m) 
(SD) = 2.47 (1.30), p < 0.05), new-onset 
psychiatric disorders (m (SD) = 2.41 
(1.32), p < 0.05) and significant suicide 
risk (m (SD) = 2.67 (1.32), p < 0.05) than in 
patients without any psychiatric disorder 
(m (SD) = 1.43 (1.48)). Respiratory com-
plaints were associated with a higher risk 
of psychiatric disorder and new-onset 
psychiatric disorder, and cognitive com-
plaints were associated with a higher risk 
of psychiatric disorder

No statistical analysis with psychi-
atric history alone

Not researched Not researched 7/10

24 Loosen 
and al., 
2022 [58]

Of the 50,402 COVID-19 patients 
included into this analysis, 1,708 (3.4%) 
were diagnosed with LCS. In a multi-vari-
ate regression analysis, we identified lipid 
metabolism disorders (OR 1.46, 95% CI 
1.28–1.65, p < 0.001) and obesity (OR 1.25, 
95% CI 1.08–1.44, p = 0.003) as strong 
risk factors for the development of LCS. 
Besides these metabolic factors, patients’ 
age between 46 and 60 years (compared 
to age ≤ 30, (OR 1.81 95% CI 1.54–2.13, 
p < 0.001), female sex (OR 1.33, 95% CI 
1.20–1.47, p < 0.001) as well as pre-exist-
ing asthma (OR 1.67, 95% CI 1.39–2.00, 
p < 0.001) and depression (OR 1.27, 95% 
CI 1.09–1.47, p = < 0.002) in women, and 
cancer (OR 1.4, 95% CI 1.09–1.95, p = 
< 0.012) in men were associated with an 
increased likelihood of developing LCS

Depression (OR 1.21, 95% CI 
1.07–1.37, p = 0.002) turned out as 
risk factors for the development 
of LCS

Not researched Not researched 9/10

25 Buon-
senso and 
al., 2022 
[59]

The mean age was 46.48 years (SD 
7.302); 76 participants were males 
(49.7%), and 33 participants reported 
being current smokers (21.3%). Overall, 
19.0% of patients reported notfeeling 
fully recovered at follow-up, and 13.7% 
reported a change in their job status 
after COVID-19.A change in occupa-
tional status was associated with being 
a smoker (OR 4.106, CI [1.406–11.990], 
p = 0.010);hospital stay was associated 
with age > 46 years in a statistically signif-
icant way (p = 0.025)and with not feeling 
fully recovered at follow-up (p = 0.003). A 
persistent worsening in anxiety wasmore 
common in women (p = 0.028)

No significant results between 
long covid subject in term of 
smoking and alcohol using 
(p > 0,05)

Not researched Not researched 7/9
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26 Lhuil-
lier and al., 
2022 [60]

Analyses revealed that COVID-19 severity 
was associated with age, Black race, 
obstructive airway disease (OAD), as well 
as withworse self-reported depressive 
symptoms. Similarly, post-acute COVID-
19 sequelae was associatedwith initial 
analysis for COVID-19 severity, upper 
respiratory disease (URD), gastroesopha-
geal refluxdisease (GERD), OAD, heart 
disease, and higher depressive symptoms

Bivariate analysis: Depressive 
symptom were significantly 
associated with post-acute 
COVID-19 respiratory sequelae 
(FDR-p < 0,001)
Multivariable-adjusted risk ratios: 
No significant result (p > 0,05 and 
confidence interval includes 1)

Not researched Not researched 7/9

27 Tleyjeh 
and al., 
2022 [61]

Out of the 9507 COVID-19 patients who 
responded to the survey, 5946 (62.5%) 
of them adequately completed it. 2895 
patients (48.7%) were aged 35–44 years, 
64.4% were males, and 91.5% were 
Middle Eastern or North African. 79.4% 
experienced unresolved symptoms for 
at least 4 weeks after the disease onset. 
9.3% were hospitalized with 42.7% visit-
ing healthcare facility after discharge and 
14.3% requiring readmission. The rates 
of main reported persistent symptoms 
in descending order were fatigue 53.5%, 
muscle and body ache 38.2%, loss of 
smell 35.0%, joint pain 30.5%, and loss 
of taste 29.1%. There was moderate 
correlation between the number of 
symptoms at the onset and post-four 
weeks of COVID-19 infection. Female sex, 
pre-existing comorbidities, increased 
number of baseline symptoms, longer 
hospital- stay, and hospital readmission 
were predictors of delayed return to 
baseline health state (p < 0.05)

Previous smoker: negative predic-
tors of return to baseline health 
status (OR 1.23 95% CI 1.05–1.45 
p = 0.012)
Current smoker: No significant 
result (p > 0,05 and confidence 
interval includes 1)

Not researched Not researched 9/10

28 Kidwai 
and al., 
2022 [62]

A total of 84 patients were enrolled 
which had suffered from COVID out of 
which 51 (60.7%) had post–COVID symp-
toms, with fatigability 40 (48%), muscle 
pain 16 (19%), inability to continue the 
normal chores 12(14%), dry cough 11 
(13%), breathlessness 10 (12%), sleep 
disturbance and brain fog or difficulty 
in concentration 11 (13%), and hair loss 
9 (11%) being the common complaints. 
There was no positive or negative rela-
tionship between the severity of COVID 
infection and the presence of the post–
COVID syndrome

Depression: no significant results 
(confidence interval includes 1)

Not researched Not researched 5/10
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29 Magdy 
and al., 
2021 [63]

The frequency of depression, moderate 
and severe COVID-19 cases, disease dura-
tion and serum ferritin were significantly 
higher in the cases with post-COVID-19 
pain than controls. Binary logistic 
regressionrevealed that depression, 
azithromycin use, moderate and severe 
COVID-19 increased the odds of post-
COVID-19 pain by 4.462, 5.444, 4.901, 
and 6.276 times, respectively. Cases with 
post-COVID-19 pain had significantly 
higher NFL (11.3469.7, 95% confidence 
interval [CI]: 8.42–14.25) than control 
group (7.6465.40, 95% CI: 6.02–9.27), (P 
value = 0.029). Patients with allodynia had 
significantly higher NFL (14.96612.41, 
95% CI: 8.58–21.35) compared to those 
without (9.1466.99, 95% CI: 6.43–11.85) (P 
value = 0.05)

The frequency of depression was 
significantly higher in cases with 
post-COVID-19 pain in com-
parison to the control group (P 
values = 0.027)
Depression increase the odd of 
post-COVID-19 pain by 4.462 
(95% confidence interval [CI]: 
1.073–18.553)
There was no significant effect of 
smoking and drug abuse on the 
occurrence of post-COVID-19 pain

Not researched Not researched 8/9

30 Abdelhafiz 
and al., 
2022 [64]

Three hundred and ninety-six partici-
pants filled in the survey. The meanage 
of participants was 41.4 years. Most 
participants had mild to moderate 
COVID-19 (81.31%).The prevalence of 
post-COVID-19 symptoms was 87.63%, 
where the most frequent symptom was 
fatigue (60.86%).Female sex, the pres-
ence of comorbidities, lower degree of 
education, longer disease duration, as 
well as severe and critical forms of the 
disease were significantly associated with 
the presence of post-COVID symptoms. 
Using regression analysis, the predictors 
of post-COVID symptoms were severe 
and critical forms of the disease and 
intake of antibiotics and corticosteroids 
for treatment of COVID-19

Smoking: no significant result for 
association (p > 0,05 and confi-
dence interval include 1)

Not researched Not researched 5/10

31 Ghoshal 
and al., 
2021 [65]

At 1 and 3 months, 16 (5.7%), 16 (5.7%), 
11 (3.9%), and 24 (8.6%), 6 (2.1%), 
9(3.2%) of COVID-19 patients developed 
CBD, dyspeptic symptoms, and their 
overlap,respectively; among healthy 
controls, none developed dyspeptic 
symptoms and one developed CBD at 
3 months (P < 0.05). At 6 months, 15 
(5.3%), 6 (2.1%), and 5(1.8%) of the 280 
COVID-19 patients developed IBS, UD, 
and IBS-UD overlap,respectively, and 
one healthy control developed IBS at 
6 months (P < 0.05 for all exceptIBS-UD 
overlap). The risk factors for post-
COVID-19 FGIDs at 6 months included 
symptoms (particularly GI), anosmia, 
ageusia, and presence of CBD, dys-
peptic symptoms,or their overlap at 1 
and 3 months and the psychological 
comorbidity

No significant result in terms of 
proportion of addiction between 
post-COVID-19 FGID and no FIDG 
(p = 0.55)

Not researched Not researched 8/9
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32 Peter and 
al., 2022 
[66]

The symptom clusters fatigue (37.2% 
(4213/11312), 95% confidence interval 
36.4% to 38.1%) and neurocognitive 
impairment (31.3% (3561/11361), 30.5% 
to 32.2%) contributed most to reduced 
health recovery and working capacity, 
but chest symptoms, anxiety/depression, 
headache/dizziness, and pain syndromes 
were also prevalent and relevant for 
working capacity, with some differences 
according to sex and age. Considering 
new symptoms with at least moder-
ate impairment of daily life and ≤ 80% 
recovered general health or working 
capacity, the overall estimate for post-
covid syndrome was 28.5% (3289/11536, 
27.7% to 29.3%) among participants or at 
least 6.5% (3289/50457) in the infected 
adult population (assuming that all non-
responders had completely recovered). 
The true value is likely to be between 
these estimates

Mental pre-existing disorders were 
associated with occurrence of 
reporting any symptom and with 
many different symptom cluster
Smoking (particularly current 
smoker status) also seemed to be 
risk factors for several symptom 
cluster

Not researched Not researched 7/10

33 Alkwai 
and al., 
2022 [67]

Three months or more after a COVID-19 
diagnosis, almost half of the respondents, 
109 (51.2%), had residual symptoms. The 
five most prevalent persistent symptoms 
were fatigue (13.6%), altered sense of 
smell (12.7%), muscle aches (10.3%), 
headache (9.9%), and body aches (8.5%). 
When questioned regarding the return 
to baseline health, 152 (71.4%) answered 
in the affirmative. The total number 
of chronic medical conditions was 
determined as a statistically significant 
predictor for the delayed return to the 
usual state of health

No significant difference between 
the two groups in terms of 
proportion of depression, anxiety 
and other psychiatric disorders 
(p > 0.05)

Not researched Not researched 8/10

34 Colizzi 
and al., 
2022 [68]

A total of 479 patients (female,52.6%) 
were followed-up for 12 months after 
COVID-19 onset. Of them, 47.2% were still 
presenting with at least one symptom. 
While most symptoms subsided as com-
pared to COVID-19 onset (all p < 0.001), 
a significant increase was observed only 
for symptoms of psychiatric disorders 
(10.2%) and lack of concentration 
and focus (20%; all p < 0.001). Patients 
presenting with symptoms related to 
multiple body systems 12 months after 
contracting COVID-19 (all p ≤ 0.034) were 
more likely to suffer from mental health 
domain-related symptoms at follow-up. 
Also,a higher risk of presenting with lack 
of concentration and focus 12 months 
post infection was found in those suffer-
ing of psychiatric symptoms at COVID-19 
onset (p = 0.005)

Not researched Presence of mental 
health domain-
related (OR = 2.09, 
95%CI = 1.25–3.49, 
p = 0.005) symptoms 
at onset increased the 
risk of developing lack 
of concentration and 
focus one year after 
contracting COVID-19

Not researched 6/9
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quality of life secondary to CAP only recovers within 6 
months [85]. In the absence of an organic substrate to 
explain these symptoms, post-infectious syndromes are 
often referred to as functional somatic syndromes. The 
analogy between chronic fatigue syndrome and post-
Covid syndrome is striking [86]. Finally, post-Covid 
syndrome could be, in line with the observations cited 
above, a functional somatic syndrome triggered in the 
aftermath of COVID-19 infection, and favored by pre-
existing psychological distress. Anxiety and depressive 
disorders, particularly depression, are predictors of func-
tional syndromes, especially in cases of chronic fatigue 
[87]. According to a French study conducted in 2021, 
most patients with persistent medically unexplained neu-
rological symptoms after non-severe COVID-19 meet 
the diagnostic criteria for a somatic functional disorder 
according to the DSM-5 [88].

The question of a psychological etiology in the genesis 
of long Covid was recently investigated and published in 
the official medical journal of the European Association 
of Psychosomatic Medicine"Journal of Psychosomatic 
Research"[89]. These authors explained that psychologi-
cal distress at the time of acute Covid infection was asso-
ciated with persistent symptomatology. They also cited 
a British article which showed that anxiety associated 
with COVID-19 contributed to somatization, beyond 
the effect of generalized anxiety disorder, with physi-
cal manifestations that can mimic the symptoms of long 

Covid (notably fatigue and gastrointestinal disturbances) 
[90]. The anxiety-inducing context of the pandemic may 
therefore also have favored this development. A question 
remains if the subjects affected during the first wave of 
the pandemic presented more post-Covid syndrome than 
in subsequent waves. Again, according to the authors of 
the publication in the Journal of Psychosomatic Medi-
cine, a particular belief about the estimated severity of 
symptoms in the event of COVID infection predicts 
the onset of COVID-like physical symptoms several 
weeks later. Similarly, the paradox between the intensity 
of symptoms and the absence of any abnormality dur-
ing complementary examinations raises questions. They 
also make the link between psychological factors and the 
prolongation of symptoms in the case of other infections 
such as gastroenteritis. They add, however, that psycho-
logical mechanism is not exclusive of other causes, as this 
could lead to inadequate exploration and assessment of 
symptoms, resulting in poor treatment and stigmatiza-
tion of sufferers.

It is now well known that the symptoms of long covid 
are predominantly neuropsychiatric [91]. Emerging evi-
dence points to roles for nutraceutical or adjunctive 
pharmacological agents targeting both immunological 
and neuropsychiatric pathways. In fact, according to Bar-
lattani and al. [92], the metabotropic receptor mGluR2 
has been discovered to be the mechanism by which 
SARS-CoV-2 is internalised in the cells of the central 
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35 Martinez 
and al., 
2021 [69]

Persistent symptoms at 3 and 12 months 
were reported by 26.5% and 13.5% of 
participants, respectively. Most com-
monly reported symptoms were fatigue, 
im-paired sense of taste or smell and 
general weakness. A history of depres-
sion or state of exhaustion, pre-existing 
lung disease and older age were associ-
ated with persisting symptoms

History of depression or state 
of exhaustion: associated with 
symptom persistence for more 
than 90 days (OR 4.16, 95% CI 
1.64–10.56, p = 0.003)

Not researched Not researched 6/9

36 Uygur and 
al., 2021 
[70]

Significant fatigue was detected in 56.4% 
(155) of participants. Female gender, 
history of psychiatric illness, history of 
psychiatric drug use, and current psychi-
atric drug use were significantly higher 
in the fatigued group than in the non-
fatigued group (p < 0.01). In addition, 
the fatigued group showed significantly 
higher scores on all domains of the FAS 
and DASS-21 scales than the nonfatigued 
group (p < 0.01). Female gender and a 
high DASS-21 total score were predictors 
of post-COVID-19 fatigue

Significant differences (all p <.001) 
between the two groups in terms 
of gender, history of psychiatric 
disease, history of psychiatric drug 
use, and current psychiatric drug 
use: higher proportions in the 
post-Covid fatigue group

Not researched Not researched 7/10
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nervous system. The efficacy of NAC in psychiatric disor-
ders has already been demonstrated on its role as a pre-
cursor to the antioxidant glutathione, and its action as a 
modulating agent of glutamatergic, dopaminergic, neuro-
tropic and inflammatory pathways [93]. Similarly, blood 
levels of LAC may be reduced in subjects with depression 
compared with healthy controls according to Nasca and 
al [94]. N-acetylcysteine (NAC) and acetyl-L-carnitine 
(ALC) could be an interesting potential treatment for 
post-covid neuropsychiatric symptoms. These results 
offer an interesting perspective for subjects with psychi-
atric comorbidity.

Another point is the encephalopathy due to acute 
Covid could lead to long Covid. Encephalopathy mani-
fests clinically as delirium, subsyndromal delirium or 
a coma [95]. COVID-19 pneumonia is more likely to 
cause delirium. Compared with the usual delirium, 
delirium due to COVID-19 affects young subjects with-
out comorbidities and may be favored by the severity of 
the pneumonia, behavioral restrictions and COVID-19 
encephalopathy [96]. Encephalopathy can cause delirium 
due to significant complications such as neuroinflam-
mation (with or without cerebrovascular involvement), 
demyelination of the brain, or convulsions [97]. This may 
be linked to post-acute COVID-19 syndrome or long 
COVID [97]. According to Michael et al. [95], a diagnosis 
of COVID-19 encephalopathy must comprise the follow-
ing four components: 1) inclusion of a robust diagnosis of 
COVID-19 (ideally through confirmation of SARS-CoV-2 
by a validated method or in reference to the World Health 
Organization [WHO] COVID-19 criteria for “probable” 
or “possible” disease; 2) documentation of a plausible 
temporal relationship between infection and symptom 
onset, such as that proposed by the Brighton Collabora-
tion; 3) exclusion of alternative etiologies unrelated to 
SARS-CoV-2, such as primary organ dysfunction, intoxi-
cation, or primary autoimmune disease; and 4) through 
robust clinical examination and investigation, differentia-
tion between brain dysfunction that is proportionate and 
secondary to systemic COVID-19 severity and a primary 
brain disease that may have a variable degree of systemic 
COVID-19 features.

E. Meppiel's editorial in Neurological Practice [98] 
explains that, whatever the etiological hypothesis (psy-
chic or somatic links between somatic, psychic, neuro-
biological and immunity) are complex and imperfectly 
understood. The strength of this review lies in the fact 
that it is the first, to our knowledge, to focus solely on 
psychiatric factors associated with the onset of a long 
Covid syndrome. It was conducted in accordance with 
the PRISMA guidelines, which enabled us to reduce 
selection bias. A systematic review without meta-analysis 
was preferred due to the diversity of the studies included, 
the multitude of psychiatric histories sought and the 

fact that the data were difficult to compare. We made an 
exhaustive bibliography with a qualitative synthesis of 
all the studies related to our subject, no matter what the 
outcome. Our publication bias is therefore low, even if it 
cannot be calculated statistically as in a meta-analysis.

Conclusion
The aim of this systematic review was to identify psychi-
atric and addiction risk factors for long Covid. We also 
sought to identify the presence of psychiatric symptoms 
during acute infection and their potential influence on 
the development of this syndrome, as well as to deter-
mine the psychological experience of the initial infection 
of sufferers. Following this review, a history of depression 
and anxiety were identified as risk factors. There was no 
consensus on the contribution of smoking to the syn-
drome. Other mental disorders and addictive comorbidi-
ties have been little studied but they would seem to play 
a role. Psychological symptoms during the acute phase, 
seem to contribute to the persistence of concentration 
and attention disorders and more long Covid subjects 
had a negative initial experience than subjects without 
long Covid. This review indicates that the long Covid 
syndrome may be linked to psychological factors, in addi-
tion to the other risk factors already identified such as 
obesity and diabetes. Identifying these different risk fac-
tors is important to help identify population that could 
benefit from preventive actions, in order to limit the 
incidence of this syndrome. Further studies of a popula-
tion with a long Covid syndrome should be carried out to 
identify whether there is a high proportion of psychiatric 
antecedents among this population, and to better charac-
terize them.

Abbreviations
BDI	� Beck Depression Inventory
CAP	� Community-acquired pneumonia
CDC	� Centers for Disease Control and Prevention
CI	� Confidence interval
DSM	� Diagnostic and Statistical Manual
GAD	� Generalized Anxiety Disorder
HADS	� Hospital Anxiety and Depression Scale
HAS	� Haute Autorité de Santé
ICD	� International Classification of Diseases
IES-R	� Impact of Event Scale – Revised
mRS	� Modified Rankin Scale
NICE	� National Institute for Health and Care Excellence
NOS	� Newcastle-Ottawa Scale
PHQ	� Patient Health Questionnaire
PID-5-BF	� Personality Inventory for DSM-5 - Brief Form
PNS	� Prolonged neurological symptoms
PSS	� Perceived Stress Scale
PY	� Pack-years
RT-PCR	� Reverse transcription‐Polymerase chain reaction
SARS-Cov-2	� Severe acute respiratory syndrome coronavirus 2
TAS	� Toronto Alexithymia scale
WHO	� World Health Organization

Acknowledgements
Not applicable.



Page 40 of 42Bessaguet et al. BMC Psychiatry          (2025) 25:942 

Trial registration number
PROSPERO registration number CRD4203391720.

Authors’ contributions
C.B.: Conceptualization, Writing - original draft, Writing – review & editing. 
A.B.: Conceptualization, Writing – review & editing. C.P.: Methodology. A.L.: 
Methodology, Writing – review & editing, Supervision. L.C.-P.: Writing – review 
& editing, Supervision.

Funding
Not applicable.

Data availability
The data presented in this study are available from the corresponding author, 
[C.B.], upon request.

Declarations

Ethics approval and consent to participate
Not applicable.

Competing interests
The authors declare no competing interests.

Received: 26 July 2024 / Accepted: 25 June 2025

References
1.	 World Health Organization. WHO Coronavirus (COVID-19) Dashboard. 2023.
2.	 Ameli. Covid long, symptômes prolongés du Covid-19 chez l’adulte : de quoi 

parle-t-on ? 2023.
3.	 World Health Organization. Une définition de cas clinique pour l’affection 

post-COVID-19 établie par un consensus Delphi. 2021.
4.	 Haute Autorité de Santé (HAS). Symptômes prolongés suite à une Covid-19 

de l’adulte - Diagnostic et prise en charge. Haute Aut Santé. 2021.
5.	 Akbarialiabad H, Taghrir MH, Abdollahi A, Ghahramani N, Kumar M, Paydar 

S, et al. Long COVID, a comprehensive systematic scoping review. Infection. 
2021;49(6):1163–86.

6.	 Healey Q, Sheikh A, Daines L, Vasileiou E. Symptoms and signs of long COVID: 
a rapid review and meta-analysis. J Glob Health. 2022;12:05014.

7.	 Chen C, Haupert SR, Zimmermann L, Shi X, Fritsche LG, Mukherjee B. 
Global prevalence of post-coronavirus disease 2019 (COVID-19) condi-
tion or long COVID: a meta-analysis and systematic review. J Infect Dis. 
2022;226(9):1593–607.

8.	 Ahmad MS, Shaik RA, Ahmad RK, Yusuf M, Khan M, Almutairi AB, et al. LONG 
COVID: an insight. Eur Rev Med Pharmacol Sci sept. 2021;25(17):5561–77.

9.	 Nguyen NN, Hoang VT, Dao TL, Dudouet P, Eldin C, Gautret P. Clinical patterns 
of somatic symptoms in patients suffering from post-acute long COVID: a sys-
tematic review. Eur J Clin Microbiol Infect Dis Off Publ Eur Soc Clin Microbiol. 
2022;41(4):515–45.

10.	 Michelen M, Manoharan L, Elkheir N, Cheng V, Dagens A, Hastie C, et al. 
Characterising long COVID: a living systematic review. BMJ Glob Health. 
2021;6(9):e005427.

11.	 Wurz A, Culos-Reed SN, Franklin K, DeMars J, Wrightson JG, Twomey R. « I 
feel like my body is broken »: exploring the experiences of people living with 
long COVID. Qual Life Res. 2022;31(12):3339–54.

12.	 Förster C, Colombo MG, Wetzel AJ, Martus P, Joos S. Persisting Symptoms 
After COVID-19. Dtsch Arzteblatt Int. 2022;119(10):167–74.

13.	 Seeßle J, Waterboer T, Hippchen T, Simon J, Kirchner M, Lim A, et al. Persistent 
Symptoms in adult patients 1 year after coronavirus disease 2019 (COVID-
19): a prospective cohort study. Clin Infect Dis Off Publ Infect Dis Soc Am. 
2021;ciab611.

14.	 Ghosn J, Piroth L, Epaulard O, Turnier PL, Mentré F, Bachelet D, et al. Persistent 
COVID-19 symptoms are highly prevalent 6 months after hospitalization: 
results from a large prospective cohort. Clin Microbiol Infect. 2021;27(7):1041.
e1-1041.e4.

15.	 Seighali N, Abdollahi A, Shafiee A, Amini MJ, Teymouri Athar MM, Safari O, et 
al. The global prevalence of depression, anxiety, and sleep disorder among 

patients coping with Post COVID-19 syndrome (long COVID): a systematic 
review and meta-analysis. BMC Psychiatry. 2024;24(1):105.

16.	 Asadi-Pooya AA, Akbari A, Emami A, Lotfi M, Rostamihosseinkhani M, 
Nemati H, et al. Long COVID syndrome-associated brain fog. J Med Virol. 
2022;94(3):979–84.

17.	 Cabrera Martimbianco AL, Pacheco RL, Bagattini ÂM, Riera R. Frequency, signs 
and symptoms, and criteria adopted for long COVID-19: a systematic review. 
Int J Clin Pract. 2021;75(10):e14357.

18.	 Kim Y, Bitna-Ha null, Kim SW, Chang HH, Kwon KT, Bae S, et al. Post-acute 
COVID-19 syndrome in patients after 12 months from COVID-19 infection in 
Korea. BMC Infect Dis. 2022;22(1):93.

19.	 Yoo SM, Liu TC, Motwani Y, Sim MS, Viswanathan N, Samras N, et al. Factors 
Associated with Post-Acute Sequelae of SARS-CoV-2 (PASC) After Diagnosis of 
Symptomatic COVID-19 in the Inpatient and Outpatient Setting in a Diverse 
Cohort. J Gen Intern Med. 2022;37(8):1988–95.

20.	 Asadi-Pooya AA, Akbari A, Emami A, Lotfi M, Rostamihosseinkhani M, Nemati 
H, et al. Risk factors associated with long COVID syndrome: a retrospective 
study. Iran J Med Sci. 2021;46(6):428–36.

21.	 Guo P, Benito Ballesteros A, Yeung SP, Liu R, Saha A, Curtis L, et al. COVCOG 
1: factors predicting physical, neurological and cognitive symptoms in long 
COVID in a community sample. A first publication from the COVID and cogni-
tion study. Front Aging Neurosci. 2022;14:804922.

22.	 Barlattani T, D’Amelio C, Capelli F, Mantenuto S, Rossi R, Socci V, et al. Suicide 
and COVID-19: a rapid scoping review. Ann Gen Psychiatry. 2023;22(1):10.

23.	 Otani K, Yoshikawa R, Naitou A, Fukushima H, Matsuishi K. Characteristics of 
suicidal emergency room patients before and during the COVID-19 pan-
demic in Japan. Neuropsychopharmacol Rep juin. 2023;43(2):255–63.

24.	 Kemeny ME, Schedlowski M. Understanding the interaction between psy-
chosocial stress and immune-related diseases: a stepwise progression. Brain 
Behav Immun. 2007;21(8):1009–18.

25.	 Cohen S, Doyle WJ, Skoner DP. Psychological stress, cytokine production, and 
severity of upper respiratory illness. Psychosom Med avr. 1999;61(2):175.

26.	 Matsumoto K, Hamatani S, Shimizu E, Käll A, Andersson G. Impact of post-
COVID conditions on mental health: a cross-sectional study in Japan and 
Sweden. BMC Psychiatry. 2022;22(1):237.

27.	 Rogers JP, Lewis G. Neuropsychiatric sequelae of COVID-19: long-lasting, but 
not uniform. Lancet Psychiatry. 2022;9(10):762–3.

28.	 Taquet M, Sillett R, Zhu L, Mendel J, Camplisson I, Dercon Q, et al. Neurologi-
cal and psychiatric risk trajectories after SARS-CoV-2 infection: an analysis 
of 2-year retrospective cohort studies including 1 284 437 patients. Lancet 
Psychiatry. 2022;9(10):815–27.

29.	 Renaud-Charest O, Lui LMW, Eskander S, Ceban F, Ho R, Di Vincenzo JD, et al. 
Onset and frequency of depression in post-COVID-19 syndrome: a systematic 
review. J Psychiatr Res. 2021;144:129–37.

30.	 Moher D, Liberati A, Tetzlaff J, Altman DG. Preferred reporting items for 
systematic reviews and meta-analyses: the PRISMA statement. PLoS Med. 
2009;6(7):e1000097.

31.	 National Institute for Health and Care Research. PROSPERO : International 
prospective register of systematic reviews.

32.	 Zotero | Your personal research assistant. Disponible sur: ​h​t​t​p​s​:​/​/​w​w​w​.​z​o​t​e​r​o​.​
o​r​g​/​​​​​. Cité 3 juin 2023.

33.	 Ouzzani M, Hammady H, Fedorowicz Z, Elmagarmid A. Rayyan-a web and 
mobile app for systematic reviews. Syst Rev. 2016;5(1):210.

34.	 Wells G, Shea B, O’Connell D, Peterson JE, Welch V, Losos M, et al. The 
Newcastle-Ottawa Scale (NOS) for assessing the quality of non-randomized 
studies in meta-analysis. 2000.

35.	 Subramanian A, Nirantharakumar K, Hughes S, Myles P, Williams T, Gokhale 
KM, et al. Symptoms and risk factors for long COVID in non-hospitalized 
adults. Nat Med. 2022;28(8):1706–14.

36.	 Wang S, Quan L, Chavarro JE, Slopen N, Kubzansky LD, Koenen KC, et al. 
Associations of depression, anxiety, worry, perceived stress, and loneliness 
prior to infection with risk of post-COVID-19 conditions. JAMA Psychiatry. 
2022;79(11):1081–91.

37.	 Grisanti SG, Garbarino S, Barisione E, Aloè T, Grosso M, Schenone C, et al. 
Neurological long-COVID in the outpatient clinic: two subtypes, two courses. 
J Neurol Sci. 2022;439:120315.

38.	 Garjani A, Middleton RM, Nicholas R, Evangelou N. Recovery From COVID-19 
in Multiple Sclerosis: a prospective and longitudinal cohort study of the 
United Kingdom multiple sclerosis register. Neurol Neuroimmunol Neuroin-
flammation. 2022;9(1):e1118.

39.	 Craparo G, La Rosa VL, Commodari E, Marino G, Vezzoli M, Faraci P, et al. What 
is the role of psychological factors in long COVID syndrome? latent class 

https://www.zotero.org/
https://www.zotero.org/


Page 41 of 42Bessaguet et al. BMC Psychiatry          (2025) 25:942 

analysis in a sample of patients recovered from COVID-19. Int J Environ Res 
Public Health. 2022;20(1):494.

40.	 Tene L, Bergroth T, Eisenberg A, David SSB, Chodick G. Risk factors, health 
outcomes, healthcare services utilization, and direct medical costs of patients 
with long COVID. Int J Infect Dis. 2023;128:3–10.

41.	 de Oliveira JF, de Ávila RE, de Oliveira NR, da Cunha Severino Sampaio N, 
Botelho M, Gonçalves FA, et al. Persistent symptoms, quality of life, and risk 
factors in long COVID: a cross-sectional study of hospitalized patients in 
Brazil. Int J Infect Dis. 2022;122:1044–51.

42.	 Ohira M, Sano T, Takao M. Clinical features of patients who visited the outpa-
tient clinic for long COVID in Japan. eNeurologicalSci. 2022;28:100418.

43.	 Bai F, Tomasoni D, Falcinella C, Barbanotti D, Castoldi R, Mulè G, et al. Female 
gender is associated with long COVID syndrome: a prospective cohort study. 
Clin Microbiol Infect Off Publ Eur Soc Clin Microbiol Infect Dis. 2022;28(4):611.
e9-611.e16.

44.	 Daitch V, Yelin D, Awwad M, Guaraldi G, Milić J, Mussini C, et al. Characteristics 
of long-COVID among older adults: a cross-sectional study. Int J Infect Dis. 
2022;125:287–93.

45.	 Afroze F, Arafat SM, Ahmed CM, Alam B, Banu S, Islam MDZ, et al. Features and 
risk factors of post-COVID-19 syndrome: findings from a longitudinal study in 
Bangladesh. Lancet Reg Health Southeast Asia. 2023;11:100134.

46.	 Vásconez-González J, Fernandez-Naranjo R, Izquierdo-Condoy JS, Delgado-
Moreira K, Cordovez S, Tello-De-la-Torre A, et al. Comparative analysis of long-
term self-reported COVID-19 symptoms among pregnant women. J Infect 
Public Health. 2023;16(3):430–40.

47.	 Frontera JA, Sabadia S, Yang D, de Havenon A, Yaghi S, Lewis A, et al. Life 
stressors significantly impact long-term outcomes and post-acute symptoms 
12-months after COVID-19 hospitalization. J Neurol Sci. 2022;443:120487.

48.	 Shukla AK, Atal S, Banerjee A, Jhaj R, Balakrishnan S, Chugh PK, et al. An obser-
vational multi-centric COVID-19 sequelae study among health care workers. 
Lancet Reg Health Southeast Asia. 2023;10:100129.

49.	 Jacobs ET, Catalfamo CJ, Colombo PM, Khan SM, Austhof E, Cordova-Marks F, 
et al. Pre-existing conditions associated with post-acute sequelae of COVID-
19. J Autoimmun. 2023;135:102991.

50.	 Knight DRT, Munipalli B, Logvinov II, Halkar MG, Mitri G, Dabrh AMA, et al. 
Perception, prevalence, and prediction of severe infection and post-acute 
sequelae of COVID-19. Am J Med Sci. 2022;363(4):295–304.

51.	 Sansone D, Tassinari A, Valentinotti R, Kontogiannis D, Ronchese F, Centonze 
S, et al. Persistence of symptoms 15 months since COVID-19 diagnosis: preva-
lence, risk factors and residual work ability. Life. 2022;13(1):97.

52.	 Yavuz Z, Tezcan S, Kuzu Kumcu M, Ölmez B, Yücesan C. Post-COVID-19 
prolonged neurological symptoms and characteristics: a face-to-face survey 
study. Neurol Asia. 2022;27(4):899–908.

53.	 Gutiérrez-Canales LG, Muñoz-Corona C, Barrera-Chávez I, Viloria-Álvarez C, 
Macías AE, Guaní-Guerra E. Quality of life and persistence of symptoms in 
outpatients after recovery from COVID-19. Medicina (Mex). 2022;58(12):1795.

54.	 Hastie CE, Lowe DJ, McAuley A, Winter AJ, Mills NL, Black C, et al. Outcomes 
among confirmed cases and a matched comparison group in the Long-
COVID in Scotland study. Nat Commun. 2022;13(1):5663.

55.	 Fleischer M, Szepanowski F, Tovar M, Herchert K, Dinse H, Schweda A, et al. 
Post-COVID-19 syndrome is rarely associated with damage of the nervous 
system: findings from a prospective observational cohort study in 171 
patients. Neurol Ther. 2022;11(4):1637–57.

56.	 Margalit I, Yelin D, Sagi M, Rahat MM, Sheena L, Mizrahi N, et al. Risk factors 
and multidimensional assessment of long coronavirus disease fatigue: a 
nested case-control study. Clin Infect Dis. 2022;75(10):1688–97.

57.	 Gasnier M, Choucha W, Radiguer F, Faulet T, Chappell K, Bougarel A, et al. 
Comorbidity of long COVID and psychiatric disorders after a hospitalisa-
tion for COVID-19: a cross-sectional study. J Neurol Neurosurg Psychiatry. 
2022;93(10):1091–8.

58.	 Loosen SH, Jensen BEO, Tanislav C, Luedde T, Roderburg C, Kostev K. Obesity 
and lipid metabolism disorders determine the risk for development of long 
COVID syndrome: a cross-sectional study from 50,402 COVID-19 patients. 
Infection. 2022;50(5):1165–70.

59.	 Buonsenso D, Piazza M, Boner AL, Bellanti JA. Long COVID: a proposed 
hypothesis-driven model of viral persistence for the pathophysiology of the 
syndrome. Allergy Asthma Proc. 2022;43(3):187–93.

60.	 Lhuillier E, Yang Y, Morozova O, Clouston SAP, Yang X, Waszczuk MA, et al. The 
impact of world trade center related medical conditions on the severity of 
COVID-19 disease and its long-term sequelae. Int J Environ Res Public Health. 
2022;19(12):6963.

61.	 Tleyjeh IM, Kashour T, Riaz M, Amer SA, AlSwaidan N, Almutairi L, et al. 
Persistent COVID-19 symptoms at least one month after diagnosis: a national 
survey. J Infect Public Health mai. 2022;15(5):578–85.

62.	 Kidwai SS, Zahra F, Umar M, Ahmed A, Rao ZA, Sattar RA. Prevalence of post–
COVID syndrome in a cohort of faculty of a medical institute and their family 
members. Anaesth Pain Intensive Care. 2022;26(2):154–60.

63.	 Magdy R, Eid RA, Fathy W, Abdel-Aziz MM, Ibrahim RE, Yehia A, et al. Charac-
teristics and risk factors of persistent neuropathic pain in recovered COVID-19 
patients. Pain Med. 2022;23(4):774–81.

64.	 Abdelhafiz AS, Ali A, Maaly AM, Mahgoub MA, Ziady HH, Sultan EA. Predictors 
of post-COVID symptoms in Egyptian patients: frugs used in COVID-19 treat-
ment are incriminated. Bongomin F. PLoS One. 2022;17(3):e0266175.

65.	 Ghoshal UC, Ghoshal U, Rahman MM, Mathur A, Rai S, Akhter M, et al. 
Post-infection functional gastrointestinal disorders following coronavirus 
disease-19: a case–control study. J Gastroenterol Hepatol. 2022;37(3):489–98.

66.	 Peter RS, Nieters A, Kräusslich HG, Brockmann SO, Göpel S, Kindle G, et al. 
Post-acute sequelae of covid-19 six to 12 months after infection: population 
based study. BMJ. 2022;e071050.

67.	 Alkwai HM, Khalifa AM, Ahmed AM, Alnajib AM, Alshammari KA, Alrashidi 
MM, et al. Persistence of COVID-19 symptoms beyond 3 months and the 
delayed return to the usual state of health in Saudi Arabia: a cross-sectional 
study. SAGE Open Med. 2022;10:205031212211299.

68.	 Colizzi M, Peghin M, De Martino M, Bontempo G, Gerussi V, Palese A, et al. 
Mental health symptoms one year after acute COVID-19 infection: prevalence 
and risk factors. Rev Psiquiatr Salud Ment. 2023;16:38–46.

69.	 Martinez AE, Banderet F, Labhardt ND, Battegay M. Long-term outcome after 
SARS-CoV-2 infection in healthcare workers: a single centre cohort study. 
Swiss Med Wkly. 2021;151(4142):w30094.

70.	 Uygur OF, Uygur H. Association of post-COVID-19 fatigue with mental health 
problems and sociodemographic risk factors. Fatigue Biomed Health Behav. 
2021;9(4):196–208.

71.	 Buonsenso D, Gualano MR, Rossi MF, Valz Gris A, Sisti LG, Borrelli I, et al. Post-
acute COVID-19 sequelae in a working population at one year follow-up: a 
wide range of impacts from an Italian sample. Int J Environ Res Public Health. 
2022;19(17):11093.

72.	 Word Health Organization. Principaux repères sur la dépression. 2023.
73.	 Word Health Organization. Troubles mentaux. 2022;
74.	 Christophe Léon, Enguerrand du Roscoät, François Beck. Prévalence des 

épisodes dépressifs en France chez les 18–85 ans : résultats du Baromètre 
santé 2021. 2022.

75.	 Abbes A, Daoud S, Smaoui E, Bouattour N, Sakka S, Khadija SM, et al. Sclérose 
en plaques et comorbidités. Rev Neurol (Paris). 2022;178:S134.

76.	 Bader S, Ellouz E, Imen K, Sghaier F. Alexithymie, dépression et anxiété dans la 
sclérose en plaques. Rev Neurol (Paris). 2022;178:S132.

77.	 Our World in Data. Share who use tobacco. 2020;
78.	 Yong SJ. Long COVID or post-COVID-19 syndrome: putative pathophysiology, 

risk factors, and treatments. Infect Dis Lond Engl. :1‑18.
79.	 Fernández-Lázaro D, Sánchez-Serrano N, Mielgo-Ayuso J, García-Hernández 

JL, González-Bernal JJ, Seco-Calvo J. Long COVID a new derivative in the 
Chaos of SARS-CoV-2 infection: the emergent pandemic? J Clin Med. 
2021;10(24):5799.

80.	 Are Smoking and Vaping Risk Factors of Developing Long and Persistent 
Post-COVID-19? Open Respir Arch. 2022;4(4):100195.

81.	 Moehring A, Rumpf HJ, Hapke U, Bischof G, John U, Meyer C. Diagnostic 
performance of the Alcohol Use Disorders Identification Test (AUDIT) in 
detecting DSM-5 alcohol use disorders in the General population. Drug 
Alcohol Depend. 2019;204:107530.

82.	 Dewost AV, Michaud P, Arfaoui S, Gache P, Lancrenon S. Fast alcohol con-
sumption evaluation: a screening instrument adapted for French general 
practitioners. Alcohol Clin Exp Res. 2006;30(11):1889–95.

83.	 Hsu PC, Shahed-Al-Mahmud MD. SARS-CoV-2 mediated neurological disor-
ders in COVID-19: Measuring the pathophysiology and immune response. 
Life Sci. 2022;308:120981.

84.	 Yang EV, Glaser R. Stress-induced immunomodulation: impact on immune 
defenses against infectious disease. Biomed Pharmacother Biomedecine 
Pharmacother. 2000;54(5):245–50.

85.	 Cathébras P, Goutte J, Gramont B, Killian M. « COVID long » : une opportunité 
pour approcher la complexité des syndromes fonctionnels post-infectieux. 
Rev Med Int. 2021;42(7):492–7.

86.	 Wong TL, Weitzer DJ. Long COVID and Myalgic Encephalomyelitis/Chronic 
Fatigue Syndrome (ME/CFS)—A Systemic Review and Comparison of Clinical 
Presentation and Symptomatology. Medicina (Mex). 2021;57(5):418.



Page 42 of 42Bessaguet et al. BMC Psychiatry          (2025) 25:942 

87.	 Moss-Morris R, Spence M. To, “Lump” or to “Split” the Functional Somatic 
Syndromes: Can Infectious and Emotional Risk Factors Differentiate Between 
the Onset of Chronic Fatigue Syndrome and Irritable Bowel Syndrome? 
Psychosom Med. 2006;68(3):463.

88.	 Kachaner A, Cedric L, Julie D, Salmon D, Ranque B, De Broucker T, et al. Diag-
nostic de trouble fonctionnel somatique chez des patients atteints de symp-
tômes neurologiques inexpliqués post-COVID-19: l’étude SOMATiC (Somatic 
Symptom Disorder Triggered by COVID-19). Rev Méd Int. 2021;42:A329.

89.	 Lemogne C, Gouraud C, Pitron V, Ranque B. Why the hypothesis of psycho-
logical mechanisms in long COVID is worth considering. J Psychosom Res. 
2023;165: 111135.

90.	 Shevlin M, Nolan E, Owczarek M, McBride O, Murphy J, Gibson Miller J, et al. 
COVID-19-related anxiety predicts somatic symptoms in the UK population. 
Br J Health Psychol. 2020;25(4):875–82.

91.	 Ceban F, Ling S, Lui LMW, Lee Y, Gill H, Teopiz KM, et al. Fatigue and cognitive 
impairment in Post-COVID-19 Syndrome: a systematic review and meta-
analysis. Brain Behav Immun. 2022;101:93–135.

92.	 Barlattani T, Celenza G, Cavatassi A, Minutillo F, Socci V, Pinci C, et al. Neuro-
psychiatric manifestations of COVID-19 disease and post COVID syndrome: 
the role of N-acetylcysteine and acetyl-L-carnitine. Curr Neuropharmacol. 
2025;23(6):686–704.

93.	 Minarini A, Ferrari S, Galletti M, Giambalvo N, Perrone D, Rioli G, et al. N acet-
ylcysteine in the treatment of psychiatric disorders: current status and future 
prospects. Expert Opin Drug Metab Toxicol. 2017;13(3):279–92.

94.	 Nasca C, Bigio B, Lee FS, Young SP, Kautz MM, Albright A, et al. Acetyl- l -carni-
tine deficiency in patients with major depressive disorder. Proc Natl Acad Sci. 
2018;115(34):8627–32.

95.	 Michael BD, Walton D, Westenberg E, García-Azorín D, Singh B, Tamborska 
AA, et al. Consensus Clinical Guidance for Diagnosis and Management of 
Adult COVID-19 Encephalopathy Patients. J Neuropsychiatry Clin Neurosci. 
2023;35(1):12–27.

96.	 Otani K, Miura A, Miyai H, Fukushima H, Matsuishi K. Characteristics of COVID-
19 delirium intervened by a psychiatric liaison team in the first 2 years of the 
COVID-19 pandemic in Japan. Psychiatry Clin Neurosci. 2022;76(11):599–600.

97.	 Otani K, Fukushima H, Matsuishi K. COVID-19 delirium and encephalopathy: 
Pathophysiology assumed in the first 3 years of the ongoing pandemic. Brain 
Disord juin. 2023;10:100074.

98.	 Le ME. « COVID-Long », entre somatique et psychisme : pour une approche 
intégrative. Prat Neurol. 2022;13(2):80–1.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in 
published maps and institutional affiliations.


	﻿A systematic review to find link between past psychiatric history and development of long covid
	﻿Abstract
	﻿Background
	﻿Methods
	﻿Search
	﻿Eligibility criteria
	﻿Study selection
	﻿Quality assessment
	﻿Data extraction and synthesis

	﻿Results
	﻿Characteristics of included studies (cf Table ﻿1﻿﻿﻿﻿﻿)
	﻿Definition and assessment of long Covid (cf Table ﻿2﻿﻿﻿﻿﻿)
	﻿Past psychiatric and/or addiction history (cf Table ﻿2﻿)
	﻿Depression and anxiety
	﻿Smoking
	﻿Alcohol use disorders and other addictions
	﻿Other past psychiatric history


	﻿Relationship between past psychiatric and/or addiction history and long Covid Cf Table ﻿2﻿


