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Post-COVID sindrom je kompleksno stanje koje obuhvaća brojne posljedice oporavka od akutne faze infekcije 

COVID-19. Cilj ovog preglednog rada je biopsihosocijalnim modelom analizirati tjelesne, psihološke, kognitivne i 

socijalne teškoće koje pacijenti mogu doživjeti nakon otpuštanja iz bolnice, kao i njihov utjecaj na kvalitetu života 

pacijenata. Posebno su naglašene dugoročne posljedice liječenja u jedinicama intenzivnog liječenja (JIL) izvan 

konteksta pandemije COVID-19 s fokusom na sindrom postintenzivne njege (engl. post-intensive care syndrome, 

PICS) te povezanost tih posljedica s post-COVID sindromom. Pregledom literature istražena je prevalencija i 

priroda post-COVID simptoma te njihova sličnost sa simptomima PICS-a. Dugotrajni COVID uključuje simptome 

poput umora, depresije, anksioznosti i kognitivne teškoće. Psihičke smetnje često utječu na smanjenje kvalitete 

života, a faktori rizika uključuju dob, spol i komorbiditete. Hospitalizacija povećava rizik za post-COVID simptome, 

dok cjepiva smanjuju rizik od teških oblika bolesti. Dugoročne posljedice liječenja u JIL-u povezane su s PICS-

om. Preživjeli pacijenti često doživljavaju post-COVID simptome i psihološke teškoće. U radu se razmatra važnost 

interdisciplinarnosti u liječenju ovih sindroma te ističe potreba za daljnjim istraživanjima kako bi se razvile strategije 

prevencije i intervencije. Nalazi ukazuju na preklapanje post-COVID sindroma i PICS-a te potrebu individualiziranih 

terapijskih pristupa koji uključuju medicinsku i psihološku podršku.

/ Post-COVID syndrome is a complex condition encompassing various consequences of recovering from the acute phase 

of COVID-19 infection. The aim of this review article is to use the biopsychosocial model in order to analyze the physical, 

psychological, cognitive, and social difficulties that patients may experience after hospital discharge, as well as their 

impact on the patients’ quality of life. Particular emphasis is placed on the long-term consequences of treatment in 

intensive care units (ICUs) outside the context of the COVID-19 pandemic, focusing on post-intensive care syndrome (PICS), 

and the association of these consequences with post-COVID syndrome. A literature review was conducted to examine the 

prevalence and nature of post-COVID symptoms, and their similarity to PICS symptoms. Long COVID includes symptoms 

such as fatigue, depression, anxiety, and cognitive difficulties. Psychological disturbances often reduce the quality of life, 

while the risk factors include age, sex, and comorbidities. Hospitalization increases the risk of post-COVID symptoms, 

while vaccination reduces the likelihood of severe disease outcomes. The long-term consequences of ICU treatment are 

associated with PICS. Survivors frequently experience post-COVID symptoms and psychological difficulties. This article 

highlights the importance of an interdisciplinary approach in treating these syndromes, and underscores the need for 

further research to develop prevention and intervention strategies. In conclusion, the findings indicate an overlap between 

post-COVID syndrome and PICS, emphasizing the need for individualized therapeutic approaches that would include 

medical and psychological support.
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UVOD
Kliničke manifestacije koronavirusa (engl. Co-
ronavirus Disease 2019, COVID-19) variraju od 
asimptomatskih stanja do teških kliničkih slika 
koje su respiratorne i višeorganske (1-6). Epi-
demiološki podatci pokazuju da do 20 % paci-
jenata s COVID-19 napreduje do teškog stanja 
koje zahtijeva bolničko liječenje (7). Jednoj 
četvrtini hospitaliziranih potrebno je liječe-
nje u jedinici intenzivnog liječenja (JIL), što u 
njih češće dovodi do sekundarne upale pluća, 
kardiovaskularnih teškoća, sepse, oštećenja 
bubrega, i neuroloških poremećaja (8). Stopa 
smrtnosti takvih bolesnika varira u rasponu 
od 20 do 40 % (9). 

Na početku pandemije COVID-19 prevladava-
lo je široko rasprostranjeno mišljenje da je CO-
VID-19 akutna infekcija koja kod većine ljudi 
završava oporavkom nakon 2 tjedna, a kod 
jednog manjeg broja, uglavnom starijih ili imu-
nokompromitiranih ljudi, ima fatalan ishod. 

Međutim, protokom vremena i sve većim bro-
jem osoba koje su preboljele COVID-19 uvidjelo 
se da su mnogi tjednima ili mjesecima nakon 
prebolijevanja osjećali širok spektar fluktuira-
jućih simptoma. Potencijalni dugoročni učinci 
mogu uključivati višeorganske komplikacije 
koji se odnose na simptome središnjeg živča-
nog sustava, kardiovaskularne, pulmološke, 
hematološke, bubrežne i gastrointestinalne 
simptome kao i psihosocijalne posljedice, a če-
sto su prijavljivani dugotrajni umor, dispneja, 

INTRODUCTION
The clinical manifestations of coronavirus dis-
ease (COVID-19) range from asymptomatic 
conditions to severe clinical presentations af-
fecting the respiratory system and multiple or-
gans (1-6). Epidemiological data indicate that 
up to 20% of COVID-19 patients progress to 
a severe condition requiring hospitalization 
(7). Among hospitalized patients, one-quarter 
require treatment in the intensive care unit 
(ICU), making them more vulnerable to sec-
ondary pneumonia, cardiovascular complica-
tions, sepsis, kidney damage, and neurological 
disorders (8). Mortality rates among these pa-
tients range from 20% to 40% (9).

At the beginning of the COVID-19 pandemic, 
the prevailing belief was that COVID-19 was 
an acute infection that, in most cases, resolved 
within two weeks, while in a smaller subset of 
patients, mainly older adults or immunocom-
promised individuals, it led to fatal outcomes. 

However, over time and as more people recov-
ered from COVID-19, it became evident that 
many experienced a wide range of fluctuating 
symptoms for weeks or months after recover-
ing from the acute phase. Potential long-term 
effects can include multi-organ complications 
affecting the central nervous system, including 
cardiovascular, pulmonary, hematological, re-
nal, and gastrointestinal symptoms, as well as 
psychosocial consequences. Frequently report-
ed symptoms include persistent fatigue, dys-
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te bol u zglobovima i bol u prsima (10,11). Ove 
komplikacije manifestiraju se kao široki niz 
tjelesnih (npr. umor, glavobolja, dispneja, bol 
u mišićima, srčane abnormalnosti i anosmija) 
i neuroloških simptoma (npr. poremećaji spa-
vanja, problemi s koncentracijom, kognitivno 
oštećenje) (1,11,12).

Osim tjelesnih, COVID je sa sobom donio i niz 
psiholoških posljedica uključujući depresiju, 
anksioznost, stres i poremećaje prilagodbe, lo-
šiji san, povećanu uporabu psihoaktivnih tva-
ri i povećanu uporabu antidepresiva i opioida 
(13-15).

Uobičajeno se za opisivanje posljedica i simpto-
ma koji traju nakon akutnog preboljenja bolesti 
koriste termini dugotrajni COVID ili post-CO-
VID. U listopadu 2021. Svjetska zdravstvena 
organizacija (SZO) definirala je dugotrajni CO-
VID (engl. long COVID) kao stanje koje se javlja 
kod pojedinaca s potvrđenom ili vjerojatnom 
infekcijom. Teškim akutnim respiratornim sin-
dromom koronavirus 2 (engl. severe acute res-
piratory syndrome coronavirus 2, SARS-CoV-2), 
obično tri mjeseca nakon pojave simptoma bo-
lesti, traje najmanje dva mjeseca i ne može se 
objasniti bilo kojom alternativnom dijagnozom 
(16). Do sada nije postignut univerzalni kon-
senzus oko definicije ovog kliničkog stanja, a 
kao sinonimi koriste se i drugi izrazi, kao što 
su post-akutni COVID-19, kronični COVID-19, 
post-COVID-19 sindrom, dugotrajni CO-
VID-19 sindrom i dugotrajni COVID-19. Tako 
smjernice Nacionalnog instituta za zdravlje 
i izvrsnost skrbi (NICE) navode da se termin 
post-COVID-19 sindrom odnosi na znakove 
i simptome koji se razvijaju tijekom ili nakon 
infekcije COVID-19, traju dulje od 12 tjedana 
(tri mjeseca) i nisu objašnjeni alternativnom 
dijagnozom (17), dakle na ono što Svjetska 
zdravstvena organizacija naziva dugotrajnim 
COVID-om. Ponekad se termin dugotrajni CO-
VID koristi za dugotrajnu bolest koja traje od 
4 do 12 tjedana nakon akutne bolesti i tijekom 
oporavka (npr. 18,19). U daljnjem tekstu ovog 

pnea, joint pain, and chest pain (10, 11). These 
complications manifest as a broad spectrum 
of physical symptoms (e.g., fatigue, headache, 
dyspnea, muscle pain, cardiac abnormalities, 
anosmia) and neurological symptoms (e.g., 
sleep disturbances, concentration problems, 
cognitive impairment) (1, 11, 12).

Beyond physical symptoms, COVID-19 has also 
led to a range of psychological consequences, 
including depression, anxiety, stress, and ad-
justment disorders, poorer sleep quality, in-
creased use of psychoactive substances, and 
higher consumption of antidepressants and 
opioids (13-15).

The terms “long COVID” or “post-COVID” 
are commonly used to describe the lingering 
consequences and symptoms following acute 
COVID-19 infection. In October 2021, the 
World Health Organization (WHO) defined 
long COVID as a condition occurring in in-
dividuals with confirmed or probable infec-
tion with severe acute respiratory syndrome 
coronavirus 2 (SARS-CoV-2), typically three 
months after symptom onset, persisting for at 
least two months, and not attributable to any 
alternative diagnosis (16). However, a univer-
sal consensus on the definition of this clinical 
condition has yet to be reached, and various 
terms such as post-acute COVID-19, chronic 
COVID-19, post-COVID-19 syndrome, long 
COVID-19 syndrome and long COVID-19 are 
used interchangeably. The guidelines of the 
National Institute for Health and Care Excel-
lence (NICE) thus define post-COVID-19 syn-
drome as the signs and symptoms that develop 
during or after a COVID-19 infection, persist 
for more than 12 weeks (three months), and 
cannot be explained by an alternative diagno-
sis (17), which aligns with what the WHO re-
fers to as long COVID. The term long COVID is 
sometimes used to describe an extended illness 
lasting between 4 and 12 weeks after the acute 
infection and during recovery (e.g., 18, 19). In 
this article, the term post-COVID will be used, 
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rada korist ćemo termin post-COVID, a odno-
si se na smetnje koje se javljaju kao posljedica 
preboljenja COVID-a. 

Na početku se smatralo da se post-COVID od-
nosi na osobe koje su bile hospitalizirane, uk-
ljučujući i one pacijente koji su bili liječeni na 
JIL-u, međutim novija istraživanja jasno poka-
zuju da ga je moguće prepoznati i kod osoba 
koje nisu bile hospitalizirane ili koje nisu od-
mah potražile liječničku skrb (20).

Dosadašnja istraživanja daju različite podatke o 
učestalosti i kliničkoj slici post-COVID-a. 

Najčešće prijavljeni simptomi, koji se pojavljuju 
i kod osoba koje nisu bolovale od teških oblika 
COVID-19 (21,22) su umor (npr. 23-25), sla-
bost mišića (npr. 26,27), dispnej (npr.. 28,29), 
teškoće spavanja (npr. 26,30), anksioznost ili 
depresija (npr. 21,27), smanjen kapacitet pluća 
(npr 24,31), teškoće pamćenja/kognitivne teš-
koće (“magla u mozgu”) (npr. 25,27), hiposmi-
ja/anosmija (npr. 30), te nemogućnost potpune 
tjelesne aktivnosti ili rada. Najčešći simptom 
post-COVID-a je umor, neovisan o težini akut-
ne bolesti ili prisutnosti respiratornih proble-
ma (npr. 31,32).

Jedna od ranijih meta-analiza utvrdila je da je 
jedan od četiri pacijenta imao neuropsihijatrij-
ske simptome koji uključuju poremećaje spava-
nja, umor, anksioznost i posttraumatski stres 
(PTSP) nakon početka COVID-19 s približnim 
trajanjem praćenja od 77 dana (33). Druga me-
ta-analiza 39 studija, uključujući preko 10 000 
oboljelih, otkrila je da je 19 % ljudi s post-CO-
VID-om prijavilo anksioznost i 8 % depresiju 
kao jedan od simptoma (34). Međutim, rezul-
tati pojedinačnih istraživanja u nekim zemlja-
ma izvještavaju o puno većoj prevalenciji (npr. 
42 % za tjeskobu i 41 % za loše raspoloženje u 
Velikoj Britaniji) (35). 

Post-COVID je povezan s češćim pojavljivanjem 
depresije, anksioznosti, PTSP-a i smanjenog za-
dovoljstva životom (36), što bi se moglo djelomič-
no pripisati dugotrajnim tjelesnim simptomima 

referring to the complications arising as a con-
sequence of recovering from COVID-19.

Post-COVID was initially thought to affect 
only the patients who had been hospitalized, 
including ICU patients. However, recent stud-
ies clearly indicate that it can also be identified 
in individuals who were never hospitalized or 
who did not seek immediate medical care (20).

The existing studies report varying prevalence 
rates and clinical presentations of post-COVID. 
The most frequently reported symptoms, found 
even among individuals who did not experience 
severe COVID-19 (21, 22), include fatigue (e.g., 
23-25), muscle weakness (e.g., 26, 27), dyspnea 
(e.g., 28, 29), sleep disturbances (e.g., 26, 30), 
anxiety or depression (e.g., 21, 27), reduced 
lung capacity (e.g., 24, 31), memory difficul-
ties/cognitive impairments (“brain fog”) (e.g., 
25, 27), hyposmia/anosmia (e.g., 30), and an 
inability to fully engage in physical activity or 
work. The most common post-COVID symp-
tom is fatigue, regardless of the severity of the 
acute infection or the presence of respiratory 
issues (e.g., 31, 32).

One of the early meta-analyses found that one 
in four patients experienced neuropsychiatric 
symptoms such as sleep disorders, fatigue, anx-
iety, and post-traumatic stress disorder (PTSD) 
following the onset of COVID-19, with an av-
erage follow-up duration of 77 days (33). An-
other meta-analysis of 39 studies involving over 
10 000 patients found that 19% of individuals 
with post-COVID reported feeling anxiety, while 
8% reported depression as one of the symptoms 
(34). However, findings from individual studies 
in some countries suggested much higher prev-
alence rates (e.g., 42% for anxiety and 41% for 
low mood in Great Britain) (35).

Post-COVID has been linked to increased rates 
of depression, anxiety, PTSD, and reduced life 
satisfaction (36), which may be partially at-
tributed to persistent physical symptoms of 
post-COVID (37). A study by Zhao et al. (38) 
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post-COVID-a (37). Istraživanje Zhaoa i suradni-
ka (38) otkrilo je da je približno 9,6 % hospitalizi-
ranih pacijenata koji pate od umjerene onesposo-
bljenosti prijavljivalo probleme psihičkog zdravlja 
i kognitivne simptome 20 mjeseci nakon izlaska 
iz bolnice. Nekoliko čimbenika predviđa dugo-
ročne tjelesne i kognitivne simptome, a uključu-
ju dob, boravak u bolnici, spol i komorbiditete. 
Osobe ženskog spola, starije dobi, s više komor-
biditeta i dužim boravkom u bolnici imat će viši 
rizik za razvoj post-COVID sindroma (4).

Iako se psihološki simptomi općenito pobolj-
šavaju tijekom vremena, neki se mogu zadržati 
znatno dulje (i dulje od jedne godine) bez puno 
poboljšanja ili čak može doći do pogoršanja tije-
kom vremena (21,39). Do danas su zabilježeni 
dugotrajni simptomi i do dvije godine nakon 
infekcije (2,4). 

Važno je osvrnuti se na ulogu cjepiva protiv 
COVID-19 u razvoju post-COVID-a. Iako cje-
piva sprječavaju smrt i tešku bolest, još nije 
jasno mogu li spriječiti i pojavu post-COVID-a 
(40). Manja istraživanja pokazuju da su cjepi-
va AstraZeneca i Pfizer-BioNTech povezana s 
općenitim poboljšanjima simptoma post-CO-
VID-a (41). Antonelli i suradnici (42) navode 
da su izgledi za zadržavanje simptoma 28 dana 
ili više nakon razvijene infekcije, iako je osoba 
primila cjepivo, bili otprilike dva puta manji 
uzimanjem dviju doza cjepiva.

Cilj ovog preglednog rada bio je analizirati tje-
lesne, psihološke, kognitivne i socijalne teš-
koće koje pacijenti koji su oboljeli od teškog 
COVID-19 mogu doživjeti nakon otpuštanja iz 
bolnice, kao i njihov utjecaj na kvalitetu života 
pacijenata i njihovih obitelji.

METODOLOGIJA 
PRETRAŽIVANJA RADOVA
Pretraživanje literature provedeno je u bazama 
podataka PubMed, Scopus i PsycINFO korište-
njem ključnih pojmova post-COVID syndrome, 

found that approximately 9.6% of hospitalized 
patients experiencing moderate disability re-
ported mental health problems and cognitive 
symptoms 20 months after being discharged 
from the hospital. Several factors predict long-
term physical and cognitive symptoms, and 
they include age, hospitalization, sex, and co-
morbidities. Women, older adults, individuals 
with multiple comorbidities, and those with 
prolonged hospital stays are at a higher risk of 
developing post-COVID syndrome (4).

Although psychological symptoms generally im-
prove over time, some may persist significantly 
longer (over a year) with little improvement, or 
may even worsen over time (21, 39). Long-term 
symptoms have so far been observed to last up 
to two years after infection (2, 4).

It is also important to consider the role of 
COVID-19 vaccines in the development of 
post-COVID. While vaccines prevent death 
and severe illness, it remains unclear whether 
they can also prevent post-COVID (40). Small-
er studies suggested that the AstraZeneca and 
Pfizer-BioNTech vaccines are associated with 
overall improvements in post-COVID symp-
toms (41). Antonelli et al. (42) reported that 
the likelihood of experiencing symptoms per-
sisting for 28 days or longer after infection, 
despite vaccination, was approximately halved 
in individuals who received two vaccine doses.

The aim of this review article was to analyze the 
physical, psychological, cognitive, and social 
difficulties that patients with severe COVID-19 
may experience after hospital discharge, as well 
as their impact on the quality of life of the pa-
tients and their families.

METHODOLOGY OF LITERATURE 
SEARCH
The literature search was conducted using the 
PubMed, Scopus, and PsycINFO databases, em-
ploying key terms such as post-COVID syndrome, 
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long COVID, post-intensive care syndrome (PICS), 
COVID-19 recovery, mental health i quality of life. 
Obuhvaćeni su radovi objavljeni u razdoblju 
od 2020. do 2024. kako bi se osigurao pregled 
recentnih saznanja o posljedicama COVID-19 
infekcije. Dvije autorice su neovisno pregleda-
vale sažetke i naslove identificiranih radova te 
su na temelju relevantnosti za biopsihosocijal-
ni model post-COVID sindroma odabrale one 
koji su uključeni u daljnju analizu. Posebno su 
naglašeni radovi koji ispituju fizičke, psihološ-
ke, kognitivne i socijalne aspekte post-COVID 
sindroma te njihovu povezanost sa sindromom 
postintenzivne njege (PICS). 

Čimbenici koji pridonose pojavi psihičkih 
smetnji bit će prikazani iz biopsihosocijalne 
perspektive s fokusom na psihološke čimbe-
nike ranjivosti. Kao jedan od čimbenika koji 
se posebno izdvaja jest hospitalizacija u JIL-u 
kao potencijalni traumatski događaj, te će biti 
prikazani rezultati istraživanja o psihičkim po-
sljedicama intenzivnog liječenja pri čemu će se 
rezultati staviti u kontekst spoznaja o reakcija-
ma na liječenje drugih zaraznih bolesti. 

ETIOLOŠKI ČIMBENICI PSIHIČKIH 
SMETNJI U POST-COVID 
SINDROMU
Suočavanje s COVID-om, kao i s bilo kojim 
drugim zdravstvenim stanjem, uključuje sve 
dimenzije postojanja osobe – onu biološku, 
potom socijalnu, te vrlo važnu psihološku di-
menziju koja je u slučaju liječenja bolesti bila 
dodatno obilježena traumatskim situacijama 
hospitalizacije i boravka u JIL-u. Psihološke po-
sljedice mogle bi se odnositi i na one osobe za-
ražene virusom koje su zabrinute zbog stigme 
(43), ishoda bolesti (44), traumatskih sjećanja 
na teške bolesti ili amnezije (45), psiholoških 
reakcija nakon zaraze COVID-19 i povezanih 
medicinskih intervencija (46). Međutim, na 
sve osobe, bez obzira jesu li zaražene viru-
som ili nisu, mogu utjecati iskustva povezana 

long COVID, post-intensive care syndrome (PICS), 
COVID-19 recovery, mental health, and quality of 
life. The review included studies published be-
tween 2020 and 2024 so as to ensure an over-
view of recent findings on the consequences of 
COVID-19 infection. Two authors independent-
ly screened the abstracts and titles of the iden-
tified studies, and selected those relevant to 
the biopsychosocial model of post-COVID syn-
drome for further analysis. Special emphasis 
was placed on studies examining the physical, 
psychological, cognitive, and social aspects of 
post-COVID syndrome, and their association 
with post-intensive care syndrome (PICS).

The factors contributing to the development of 
psychological difficulties will be presented from 
a biopsychosocial perspective, with a focus on 
psychological vulnerability factors. One factor 
that particularly stands out is hospitalization 
in an intensive care unit (ICU) as a potential-
ly traumatic event. Research findings on the 
psychological consequences of intensive care 
treatment will be presented, whereby the re-
sults will be viewed in the context of the ex-
isting knowledge about responses to treatment 
for other infectious diseases.

ETIOLOGICAL FACTORS OF 
PSYCHOLOGICAL DISTURBANCES 
IN POST-COVID SYNDROME
Coping with COVID-19, as with any other health 
condition, involves all dimensions of a person’s 
existence – the biological, the social, and the 
very important psychological dimension. In the 
case of COVID-19 treatment, the psychological 
aspect was further marked by traumatic experi-
ences of hospitalization and ICU stays. Psycho-
logical consequences may also affect individu-
als infected with the virus who are concerned 
about the stigma (43), disease outcomes (44), 
traumatic memories of severe illness or amnesia 
(45), psychological reactions after contracting 
COVID-19, and related medical interventions 
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s pandemijom uključujući socijalnu izolaciju 
(47), tjeskobu (48), te financijske teškoće i ne-
zaposlenost (49). Psihički poremećaji povezani 
s COVID-19 vjerojatno su višefaktorski zbog 
kombinacije okolinskih, psihosocijalnih i bio-
loških čimbenika koji su rezultat ove globalne 
pandemije.

Biološki čimbenici
Pretpostavlja se da je patogeneza neuropsihi-
jatrijskih manifestacija COVID-19 uglavnom 
rezultat neizravnog imunološkog upalnog 
oštećenja središnjeg živčanog sustava (SŽS) 
i, hipotetski, potencijalna posljedica izravne 
virusne neuroinvazije (50,51). Koronavirusi, 
uključujući SARS-CoV-2, imaju sposobnost 
inficiranja SŽS-a hematogeno ili neuronski re-
trogradnim neuroinvazivnim putevima. Ovaj 
mehanizam ulaska i naknadna infekcija SŽS-a 
mogu objasniti visoku učestalost neuroupale 
koja se vidi kod pacijenata s COVID-19 (52). 
Ova neuroupala može rezultirati štetnim du-
goročnim posljedicama, koje su povezane s 
neurodegenerativnim i psihijatrijskim poreme-
ćajima. Kod nekih oboljelih s post-COVID-om 
virus je prisutan u različitim tjelesnim organi-
ma i mjesecima nakon akutne infekcije (53,54). 
Također, SARS-CoV-2 može utjecati na propu-
snost krvno-moždane barijere što omogućuje 
perifernim citokinima i drugim tvarima iz krvi 
da prodru u SŽS i potaknu neuroupalu. Trom-
boembolični putevi mogu biti uzrok povećane 
prevalencije moždanog udara kod COVID-19, 
dok se “moždana magla” može razviti iz PTSP-a 
(51).

Dostupni dokazi ukazuju da izravni virusni 
encefalitis, sustavna upala, disfunkcija pe-
rifernih organa, mitohondrijska disfunkcija 
izazvana hipoksijom i cerebrovaskularne pro-
mjene mogu doprinijeti razvoju dugotrajnih 
posljedica nakon COVID-19 (55-57). Što se tiče 
moguće etiologije neuropsiholoških simptoma 
post-COVID-a, jedno objašnjenje vezano je uz 

(46). However, pandemic-related experiences, 
including social isolation (47), anxiety (48), 
financial difficulties and unemployment (49), 
can impact all individuals regardless of whether 
they have contracted the virus. Psychological 
disorders associated with COVID-19 are likely 
multifactorial due to the combination of envi-
ronmental, psychosocial, and biological factors 
resulting from this global pandemic.

Biological factors
It is hypothesized that the pathogenesis of 
neuropsychiatric manifestations of COVID-19 
is primarily the result of indirect immune-in-
flammatory damage to the central nervous sys-
tem (CNS) and, hypothetically, a potential con-
sequence of direct viral neuroinvasion (50, 51). 
Coronaviruses, including SARS-CoV-2, have the 
ability to infect the CNS via hematogenous or 
neuronal pathways, through retrograde neuro-
invasive routes. This mechanism of entry and 
subsequent CNS infection may explain the high 
prevalence of neuroinflammation observed in 
COVID-19 patients (52). Such neuroinflam-
mation can lead to harmful long-term conse-
quences associated with neurodegenerative and 
psychiatric disorders. In some individuals with 
post-COVID syndrome, the virus remains pres-
ent in various body organs for months after the 
acute infection (53, 54). Additionally, SARS-
CoV-2 can impact the permeability of the blood-
brain barrier, allowing peripheral cytokines and 
other blood-borne substances to enter the CNS 
and trigger neuroinflammation. Thromboem-
bolic pathways may contribute to the increased 
prevalence of stroke in COVID-19, while “brain 
fog” may develop as a result of PTSD (51).

Available evidence suggests that direct viral en-
cephalitis, systemic inflammation, peripheral 
organ dysfunction, hypoxia-induced mitochon-
drial dysfunction, and cerebrovascular changes 
may contribute to the development of long-
term consequences after COVID-19 (55-57). 
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upalne procese u mozgu - cirkulirajući citokini 
prodiru kroz krvno-moždanu barijeru što za 
posljedicu može imati sniženo raspoloženje i 
teškoće koncentracije i pamćenja. Istraživanja 
ukazuju na poremećaj GABA-receptora, što se 
može povezati sa simptomima tjelesnog i ko-
gnitivnog umora (58).

Još je jedan važan aspekt koji treba istaknu-
ti - mogućnost da tjelesni simptomi kao što 
su zaduhe i mialgija utječu na psihičko stanje 
oboljelih od dugotrajnih posljedica COVID-19. 
Ova interakcija može biti dvosmjerna: tjelesne 
smetnje mogu rezultirati psihičkim simptomi-
ma, dok se psihički simptomi depresije, anksio-
znosti i PTSP-a mogu manifestirati kao tjelesni 
simptomi (59).

Fernández-de-las-Peñas i suradnici (4) navo-
de da je najznačajniji faktor rizika za razvoj 
post-COVID-a broj simptoma pri prijmu u bol-
nicu. To podupire ideju da veći teret simptoma 
tijekom akutne faze bolesti povećava vjerojat-
nost pojave post-COVID stanja (5).

Istraživanja pokazuju da žene imaju značaj-
no veću vjerojatnost da će imati simptome 
post-COVID-a od muškaraca (4,6), ali samo 
do dobi od 60 godina nakon koje omjer posta-
je podjednak (60). Umor, dispneja, problemi s 
psihičkim zdravljem, poremećaji spavanja če-
šće su prijavljivani kod žena (4,6), što je po-
sljedično povezano i s nižom kvalitetom života 
povezanom sa zdravljem. Ostali čimbenici ri-
zika uključuju postojeću astmu (ali nisu na nju 
ograničeni), prisutne komorbiditete i stariju 
dob (5,61).

Socijalni čimbenici
Razmjeri patnje od kroničnih bolesti nisu 
jednostavno određeni težinom same bolesti, 
već su moderirani vanjskim i individualnim 
čimbenicima (62). Kako Teorija tereta liječe-
nja postulira, nošenje s kroničnim stanjima 
uključuje svakodnevnu skrb s ciljem kontrole 
bolesti. Kako se tereti liječenja gomilaju, neki 

Regarding the possible etiology of neuropsycho-
logical symptoms in post-COVID syndrome, one 
explanation relates to inflammatory processes 
in the brain – circulating cytokines penetrate 
the blood-brain barrier, potentially leading to 
low mood, concentration difficulties, and mem-
ory impairments. Research also indicates that 
GABA receptor dysfunction may be linked to 
symptoms of physical and cognitive fatigue (58).

Another important aspect to highlight is the pos-
sibility that physical symptoms, such as short-
ness of breath and myalgia, affect the psycholog-
ical state of individuals suffering from long-term 
COVID-19 consequences. This interaction can be 
bidirectional: physical ailments may lead to psy-
chological symptoms, while psychological symp-
toms such as depression, anxiety, and PTSD may 
manifest as physical complaints (59).

Fernández-de-las-Peñas et al. (4) observed 
that the most significant risk factor for devel-
oping post-COVID syndrome is the number of 
symptoms experienced at the time of hospital 
admission. This supports the idea that a high-
er symptom burden during the acute phase of 
illness increases the likelihood of developing 
post-COVID conditions (5).

Studies have shown that women are signifi-
cantly more likely than men to experience 
post-COVID symptoms (4, 6), but this differ-
ence disappears after the age of 60, when the 
ratio becomes fairly equal (60). Symptoms such 
as fatigue, dyspnea, mental health issues, and 
sleep disturbances are more commonly report-
ed among women (4, 6), which is consequently 
associated with lower health-related quality of 
life. Other risk factors include (but are not lim-
ited to) pre-existing asthma, as well as existing 
comorbidities and older age (5, 61).

Social factors 
The extent of suffering from chronic illnesses 
is not solely determined by the severity of the 
disease itself, but is also moderated by exter-
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pacijenti postaju preopterećeni što dovodi do 
lošijih ishoda, stresa za njihove njegovatelje, i 
povećanja troškova zdravstvene zaštite (63). 
Percipirani teret post-COVID-a ukazuje na ja-
snu povezanost bolesti s psihičkim zdravljem 
pacijenata. Velik je broj čimbenika kojima se 
pripisuju međuodnos između stvarne težine 
tjelesne bolesti, zahtjeva liječenja i percepcije 
sposobnosti pojedinca da se prilagodi post-CO-
VID-u (64). Prema Teoriji o teretu liječenja 
(63) percipirano opterećenje bolešću bolesnika 
s post-COVID-om može biti pojačano teško-
ćama u upravljanju simptomima. Medicinski 
troškovi (65) i financijske teškoće (66) kao po-
sljedice pandemije COVID-19 mogu rezultirati 
pokušajima pacijenata da se što brže vrate na 
posao ignorirajući simptome post-COVID-a, 
čime posljedično usporavaju oporavak i dodaju 
teret liječenju.

Veliki je broj istraživanja usmjeren na pove-
zanost javnozdravstvenih mjera tijekom pan-
demije COVID-om (kao što su karantena, so-
cijalna izolacija i druga ograničenja osobnih 
sloboda) s psihičkim zdravljem utvrdila su po-
vezanost sa simptomima depresije, tjeskobe, 
usamljenosti, psihosocijalnog stresa i trajne 
uznemirenosti (67,68). To je moguće alterna-
tivno objašnjenje za veću prevalenciju psihi-
jatrijskih simptoma među pacijentima s post-
COVID-om. Upravo veća prevalencija može biti 
više posljedica nametnute karantene i drugih 
ograničenja u smislu tjeskobe, straha, ljutnje i 
drugih neugodnih emocija, bez obzira na spe-
cifične aspekte infekcije COVID-19 kao što je 
neuroupala ili sistemska upala. Istraživanja su 
jasno pokazala da su oboljeli od COVID-a bili 
stigmatizirani i da je stigma negativno utje-
cala na njihovu kvalitetu života te razvijanje 
psihičkih smetnji (69,70). Novija istraživanja 
pokazuju da se slično ponavlja i s post-COVID 
sindromom. Oboljeli koji doživljavaju vanjsku 
stigmatizaciju, zabrinutost zbog razotkrivanja 
i internaliziranu stigmu imaju više depresivnih 
i anksioznih smetnji, što dodatno intenzivira 

nal and individual factors (62). According to 
the Burden of Treatment Theory, coping with 
chronic conditions involves daily care aimed at 
disease management. As treatment burdens ac-
cumulate, some patients become overwhelmed, 
leading to poorer outcomes, stress for their 
caregivers, and increased healthcare costs (63). 
The perceived burden of post-COVID indicates 
a clear connection between the illness and the 
patients’ mental health. Numerous factors con-
tribute to the interplay between the actual se-
verity of physical illness, treatment demands, 
and the individuals’ perceived ability to adapt 
to post-COVID (64). Based on the Burden of 
Treatment Theory (63), the perceived burden 
of illness in post-COVID patients may be exac-
erbated by difficulties in managing symptoms. 
Medical costs (65) and financial hardships (66) 
resulting from the COVID-19 pandemic may 
lead patients to rush back to work while ignor-
ing post-COVID symptoms, thus slowing their 
recovery and adding to the burden of treatment.

A large body of research has focused on the 
relationship between public health measures 
during the COVID-19 pandemic (such as quar-
antine, social isolation, and other restrictions 
on personal freedoms) and mental health. 
These studies have identified associations 
with the symptoms of depression, anxiety, 
loneliness, psychosocial stress, and persistent 
distress (67, 68). This presents an alternative 
explanation for the higher prevalence of psy-
chiatric symptoms among post-COVID pa-
tients. Increased prevalence itself may be more 
attributable to imposed quarantine and oth-
er restrictions leading to anxiety, fear, anger, 
and other distressing emotions, rather than to 
specific aspects of COVID-19 infection, such as 
neuro- or systemic inflammation. Studies have 
clearly shown that COVID-19 patients were 
stigmatized, which negatively affected their 
quality of life and contributed to the develop-
ment of mental health difficulties (69, 70). Re-
cent studies indicate that a similar pattern is 
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smetnje koje sam post-COVID donosi sa sobom 
(71).

Za odnos post-COVID-a i psihičkog zdravlja 
odgovorne mogu biti i promjene koje su se do-
godile zbog pandemije kao što su financijska 
nestabilnost, socijalna distanca i nošenje ma-
ski (72-74). 

Psihološki čimbenici
Individualni čimbenici imaju važnu ulogu u 
određivanju nošenja s bolešću. Prema Leven-
thalovom modelu samoregulacije reprezenta-
cije bolesti pacijenta (uvjerenja o uzroku, vre-
menskoj liniji, posljedicama, itd.), odražavaju 
njihov percipirani teret i time utječu na samo-
regulacijska ponašanja, psihološku prilagodbu 
i psihičko zdravlje (75). Stoga teret bolesti koji 
percipiraju oboljeli od post-COVID-a, kao i od 
bilo koje druge kronične bolesti, može imati 
izravan utjecaj na njihovo psihičko zdravlje. 
Vjerojatno bi se izražena tjeskoba i depresija 
mogle pojaviti ubrzo nakon infekcije SARS-
CoV-2. Međutim, prisutna je i povećana so-
cijalna izolacija zbog dugotrajnog COVID-a i 
tjeskoba povezana s trajnim simptomima što 
može značiti da se psihološki simptomi zapravo 
pojavljuju tijekom i povećavaju nakon akutnog 
stanja infekcije među pacijentima s post-CO-
VID-om (76,77).

Kvalitativna istraživanja pokazuju da je pro-
življeno iskustvo post-COVID-a vrlo različito i 
percipira se kao da je u suprotnosti s javnom 
percepcijom i službenim smjernicama za CO-
VID-19 (78). Oboljeli opisuju niz pozitivnih i 
negativnih zdravstvenih iskustava.

Simptomi koje doživljavaju pacijenti s post-
COVID-om variraju u težini od relativno 
blagih simptoma do simptoma potencijalno 
opasnih za život koji su zahtijevali bolničko 
liječenje (32). Također, takvi se simptomi iz-
mjenjuju tijekom vremena s novim simptomi-
ma i to u različitim dijelovima tijela. Svaki je 
pojedinačni simptom trajao različito vrijeme, 

emerging with post-COVID syndrome. Patients 
who experience external stigmatization, con-
cern about disclosure, and internalized stigma, 
report more depressive and anxiety symptoms, 
further intensifying the distress already associ-
ated with post-COVID (71).

Changes brought about by the pandemic, such 
as financial instability, social distancing, and 
mask-wearing, may also play a role in the re-
lationship between post-COVID and mental 
health (72-74).

Psychological factors
Individual factors play an important role in 
determining how individuals cope with illness. 
According to Leventhal’s Self-Regulation Mod-
el, patients’ illness representations (beliefs 
about the cause, timeline, consequences, etc.) 
reflect their perceived burden and consequently 
influence their self-regulatory behaviors, psy-
chological adjustment, and mental health (75). 
The burden of illness perceived by individuals 
with post-COVID, as with any other chronic ill-
ness, can therefore have a direct impact on their 
mental well-being. It is likely that pronounced 
anxiety and depression may emerge soon after 
SARS-CoV-2 infection. However, increased so-
cial isolation due to long COVID and anxiety re-
lated to persistent symptoms may indicate that 
psychological symptoms actually appear during 
and intensify after the acute phase of infection 
among post-COVID patients (76, 77).

Qualitative studies suggest that the experience 
of post-COVID varies significantly and is often 
perceived as being at odds with the public per-
ception and official COVID-19 guidelines (78). 
Patients describe a range of both positive and 
negative health experiences. 

The symptoms experienced by post-COVID pa-
tients range in severity, from relatively mild to 
potentially life-threatening symptoms requiring 
hospitalization (32). Additionally, such symp-
toms fluctuate over time, with new symptoms 
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ali u mnogim je slučajevima postojao kumu-
lativni učinak. Oboljeli su opisivali kako su 
doživljavali sebe prije i poslije bolesti, i to 
unutar konteksta obitelji i posla. Navode da 
se često uspoređuju s osobom koja su bili prije 
bolesti, što neki autori objašnjavaju koncep-
tom „uništenog identiteta“, jer se identitet 
kakav je prije bio (zdrav, neovisan i uspješan) 
zbog post-COVID-a doživljava ugroženim 
(79).

Oboljeli su vjerovali da oporavak zahtijeva krat-
ko razdoblje i da će se na posao vratiti u raz-
doblju od dva tjedna, a to su uvjerenje imali i 
njihovi poslodavci i okolina (79,80). Taj nesklad 
između očekivanja i iskustva imao je izravan 
učinak na psihičko i emocionalno stanje osoba 
s post-COVID-om i osjećaj neizvjesnosti o tome 
što učiniti u vezi sa svojim simptomima. Opi-
sivali su potrebu da prilagode svoj životni stil 
uključujući vođenje vlastitog tempa i postavlja-
nje realnih ciljeva kako bi sami upravljali svojim 
simptomima. 

Osim opisanog, oboljeli su imali osjećaj stigme 
povezan s post-COVID-om, doživljavaju osje-
ćaj srama i samookrivljavanje zbog simptoma 
i onesposobljenosti njima i izražavaju strah da 
bi ih poslodavci i drugi u okolini mogli stigma-
tizirati zbog post-COVID-a.

Ako se psihološki simptomi pojavljuju već ti-
jekom infekcije, postavlja se pitanje utječe li 
njihova razina izraženosti u toj fazi na pojavu 
post-COVID-a, odnosno razlikuje li se među 
osobama koje će imati kratki oporavak od bo-
lesti od onih s post-COVID-om.

Među istraživanjima koja se bave dugoročnim 
posljedicama COVID-19 tek ih je manji broj 
koja se bave posljedicama kod osoba koje su 
tijekom i zbog bolesti bile hospitalizirane s 
teškim ili kritičnim kliničkim slikama i lije-
čene u jedinicama JIL-a. Unatoč sve većem 
znanju o COVID-19 i njegovim posljedicama 
još uvijek se relativno malo zna o dugotrajnim 
posljedicama kod osoba koje su preživjele li-

emerging in different parts of the body. Each 
individual symptom persists for varying dura-
tions, but in many cases, there is a cumulative 
effect. Patients described how they perceived 
themselves before and after the illness within 
the context of their families and work. They 
often compared themselves to the person they 
were before falling ill, which some authors ex-
plain through the concept of a “shattered iden-
tity”, where their previous identity (healthy, in-
dependent, and successful) is perceived as being 
threatened due to post-COVID (79).

Patients believed that recovery would take only 
a short time and that they would return to work 
within two weeks, an expectation shared by 
their employers and social environment (79, 80). 
The mismatch between expectations and actual 
experience had a direct impact on the psycho-
logical and emotional state of individuals with 
post-COVID, contributing to the feeling of un-
certainty about how to manage their symptoms. 
Many reported a need to adjust their lifestyle, 
including pacing themselves and setting realistic 
goals in order to self-manage their symptoms.

In addition to the aforementioned, individuals 
with post-COVID experienced stigma, feel-
ings of shame, and self-blame related to their 
symptoms and disability. They also expressed 
fear that employers and others in their envi-
ronment might stigmatize them due to their 
post-COVID condition.

If psychological symptoms appear during the 
infection itself, the question arises as to wheth-
er their severity at this stage influences the 
development of post-COVID, i.e. whether it is 
different among those who recover quickly and 
those who experience post-COVID.

Among studies investigating the long-term con-
sequences of COVID-19, only few focus on the 
consequences among the individuals who were 
hospitalized with severe or critical clinical condi-
tions and treated in intensive care units (ICUs) 
during the infection or due to the infection. 
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ječenje na JIL-u i kakve su one u odnosu na 
istraživanja koja se odnose na ne-COVID-19 
hospitalizacije.

Iako je činjenica da osobe koje su liječene u 
jedinicama intenzivne skrbi često imaju simp-
tome koji traju i nakon otpuštanja iz bolnice 
i koji se povezuju sa samim iskustvom hospi-
talizacije (81,82), pandemija COVID-19 i poja-
va post-COVID sindroma ponovno je u fokus 
vratila sindrom postintenzivne njege (engl. 
post-intenzive care syndrome, PICS).

Liječenje u JIL-u nosi sa sobom sve elemen-
te traumatskog iskustva, no hoće li se nakon 
njega razviti PTSP ovisi o interakciji osobina 
ličnosti, vrsti traumatskih iskustava i podrške 
koju je osoba primala tijekom i nakon liječenja. 

DUGOROČNE POSLJEDICE 
LIJEČENJA U JIL-u (NEVEZANO 
UZ PANDEMIJU COVID-19)
Liječenje i preživljavanje pacijenata (što se po-
drazumijeva kao otpuštanje živih iz jedinice in-
tenzivne njege) koji su se liječili u intenzivnim 
jedinicama tradicionalno se smatra mjerom 
uspjeha liječenja (83). Sve veća prevalencija 
teških i kritičnih bolesti u kombinaciji s na-
pretkom u medicini intenzivne skrbi rezulti-
rala je sve većim brojem pacijenata (~80-90 %) 
koji su preživjeli do otpusta iz bolnice (84-86). 
Međutim, odmicanjem od samo tradicionalnih 
pogleda sve je veći interes za dugoročne zdrav-
stvene ishode osoba koje su preživjele inten-
zivnu njegu, što je rezultiralo pomicanjem cilja 
intenzivne skrbi s preživljavanja na povratak u 
svakodnevni život nakon kritične bolesti (87).

Prijam na intenzivno liječenje ima potencijal-
no dugotrajne posljedice za osobe koje su ga 
preživjele i njihove članove obitelji. Osobe koje 
su preživjele liječenje u JIL-u mogu razviti tje-
lesne, psihološke i/ili kognitivne teškoće koje 
se nazivaju i sindromom postintenzivne njege 
(PICS) (88-91). Tjelesni simptomi su umor i 

Despite increasing knowledge about COVID-19 
and its consequences, relatively little is still 
known about the long-term effects in survivors 
of ICU treatment and how these compare to the 
research on non-COVID-19 hospitalizations.

Although it is well established that individuals 
treated in intensive care units often experience 
persistent symptoms after hospital discharge 
and symptoms linked to the hospitalization 
experience itself (81, 82), the COVID-19 pan-
demic and the emergence of post-COVID syn-
drome have brought about a renewed attention 
to Post-Intensive Care Syndrome (PICS). 

ICU treatment involves all elements of a trau-
matic experience, but whether an individual 
develops PTSD depends on the interaction be-
tween personality traits, the nature of the trau-
matic experiences, and the support received 
during and after treatment.

LONG-TERM CONSEQUENCES OF 
ICU TREATMENT (UNRELATED TO 
THE COVID-19 PANDEMIC)
The treatment and survival of patients (defined 
as being discharged alive from the intensive care 
unit) who were treated in intensive care units 
(ICUs) have traditionally been considered a 
measure of treatment success (83). The increas-
ing prevalence of severe and critical illnesses, 
combined with advancements in intensive care 
medicine, has resulted in a growing number of 
patients (~80–90%) surviving until hospital dis-
charge (84–86). However, moving beyond the 
mere traditional perspectives, there is growing 
interest in the long-term health outcomes of 
ICU survivors, leading to a shift in the focus of 
intensive care from mere survival to returning to 
daily life after experiencing a critical illness (87).

Admission to intensive care has potentially 
long-term consequences for both survivors 
and their family members. ICU survivors may 
develop physical, psychological, and/or cog-
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nesanica, dok kognitivni i psihijatrijski simp-
tomi uključuju anksioznost, depresiju, teškoće 
pažnje i pamćenja i PTSP.

Raznolikost i ozbiljnost posljedica značajno 
varira u istraživanjima. Istraživanja pokazuju 
da 70 % osoba koje su liječene u JIL-u razvije 
jedan ili više simptoma PICS-a jednu godinu 
nakon otpusta s liječenja (92), ali i da PICS 
može trajati čak i 5 godina nakon izlaska iz 
bolnice (93-96). Šest mjeseci nakon otpusta 
25 % preživjelih pati od teške onesposobljeno-
sti, a samo se oko 55 % vratilo na posao (97). 
Psihološki poremećaji uključujući depresiju, 
anksioznost i PTSP su česti, pogađaju 55  % 
osoba u prvoj godini nakon otpuštanja iz JIL-a 
(98-100).

I za osobe koje su preživjele liječenje u JIL-a i za 
članove njihovih obitelji simptomi mogu imati 
negativan utjecaj na socijalne aspekte njiho-
vog svakodnevnog života, kao što su povratak 
na posao, uloge i odgovornosti unutar obitelji 
i kvalitetu života (engl. Quality of Life, QoL) 
(101-103). Osim toga, iskustvo osobe koja je 
liječena na JIL-u razlikuje se od iskustva člano-
va njegove obitelji, što naknadno može utjecati 
na njihove odnose i načine suočavanja (104). 

Sve opisane posljedice PICS-a na oboljele i 
članove njihovih obitelji rezultiraju poveća-
nim troškovima zdravstvene skrbi, ponovnim 
hospitalizacijama, nezaposlenosti, češćim po-
sjetima liječnicima u primarnoj zdravstvenoj 
zaštiti i smanjenjem kvalitete života povezane 
sa zdravljem (105-110).

Čimbenici rizika za pojavu PICS-a nisu jasno 
definirani i razlikuju se u različitim studijama, 
no općenito su odvojeni u dvije kategorije: 
oni koji se odnose na već postojeće čimbeni-
ke (postojeće bolesti te komorbiditete ili psi-
hijatrijsku anamnezu) i oni koji su povezani s 
JIL-om, uključujući prisutnost delirija, dozu 
primijenjenih sedativa, prisutnost sindroma 
akutnog respiratornog distresa (ARDS-a) ili 
sepse (111).

nitive difficulties, collectively referred to as 
post-intensive care syndrome (PICS) (88–91). 
Physical symptoms include fatigue and insom-
nia, while cognitive and psychiatric symptoms 
encompass anxiety, depression, attention and 
memory difficulties, and post-traumatic stress 
disorder (PTSD).

The variety and severity of these consequences 
vary significantly across studies. Research in-
dicates that 70% of ICU-treated individuals de-
velop one or more PICS symptoms within a year 
after discharge (92), and PICS can persist for up 
to five years post-hospitalization (93–96). Six 
months after discharge, 25% of survivors suf-
fer from severe disability, and only about 55% 
return to work (97). Psychological disorders, 
including depression, anxiety, and PTSD, are 
common and affect 55% of individuals in the 
first year after ICU discharge (98–100).

For both ICU survivors and their family mem-
bers, these symptoms can have a negative im-
pact on the social aspects of daily life, such as 
returning to work, family roles and responsi-
bilities, and overall quality of life (QoL) (101–
103). Additionally, the experience of an ICU 
patient differs from that of their family mem-
bers, which can subsequently affect their rela-
tionships and coping strategies (104).

The described consequences of PICS for both 
patients and their families result in increased 
healthcare costs, rehospitalizations, unem-
ployment, more frequent visits to primary care 
physicians, and reduced health-related quality 
of life (105–110).

Risk factors for PICS have not been clearly de-
fined and vary across studies, but they are gen-
erally categorized into two groups: those refer-
ring to pre-existing factors (such as existing ill-
nesses, comorbidities, or a history of psychiatric 
disorders) and ICU-related factors, including the 
presence of delirium, dosage of administered 
sedatives, the presence of acute respiratory dis-
tress syndrome (ARDS), or sepsis (111).
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PICS I POST-COVID 
Daljnjim poboljšanjem skrbi za pacijente na 
intenzivnoj njezi tijekom pandemije COVID 
19 došlo je do povećanja broja preživjelih što 
je pomaknulo fokus na pitanja vezana uz du-
goročne ishode. Osobe koje su preživjele teški 
ili kritični COVID-19 zbog kojeg su bile hospi-
talizirane izložene su velikom riziku razvoja 
PICS-a (112-115). Post-COVID simptomi, koji 
traju dugo nakon otpuštanja iz JIL-a, pokazuju 
značajno preklapanje s PICS-om i mogu pogor-
šati njegove simptome (116,117) (slika 1). 

Kod više od 90 % pacijenata prijavljeni su simp-
tomi koji pogađaju barem jednu glavnu PICS 
domenu (114). 

U nizozemskoj prospektivnoj kohortnoj stu-
diji koja je uključivala procjenu 246 pacijena-
ta jednu godinu nakon liječenja COVID-19 na 
intenzivnoj njezi, 74,3 % je prijavilo tjelesne 
simptome, 26,2 % psihičke smetnje, a 16,2 % 
kognitivne simptome (118). Jedan od prvih su-
stavnih pregleda istraživanja upućivao je na vi-
soku prevalenciju kognitivnih poremećaja kod 
osoba koje su preživjele intenzivnu njegu: oko 

PICS AND POST-COVID
With further improvements in intensive care 
for patients during the COVID-19 pandemic, 
the number of survivors has increased, shift-
ing the focus to long-term outcomes. Individ-
uals who survived severe or critical COVID-19 
that required hospitalization are at a high risk 
of developing PICS (112-115). Post-COVID 
symptoms, which persist long after discharge 
from the ICU, significantly overlap with PICS 
and may exacerbate its symptoms (116, 117) 
(Figure 1).

More than 90% of patients have reported 
symptoms affecting at least one major PICS 
domain (114). 

In a Dutch prospective cohort study that exam-
ined 246 patients one year after ICU treatment 
due to COVID-19, 74.3% reported physical 
symptoms, 26.2% reported psychological dis-
tress, and 16.2% reported cognitive symptoms 
(118). One of the first systematic reviews of 
research pointed to a high prevalence of cog-
nitive impairments among ICU survivors: ap-
proximately 50% to 80% of ICU survivors had 

SLIKA 1. Preklapanje simptoma PICS-a i post-COVID-a
FIGURE 1. Overlapping symptoms of PICS and post-COVID

PICS

anksioznost / anxiety
PTSP / PTSD

sarkopenija / sarcopenia
atro�ja mišića / muscle atrophy

post-COVID

gubitak njuha i okusa
/ loss of smell and taste
palpitacije / palpitations

kašalj / cough
glavobolja / headache

disfunkcija autonomnog
živčanog sustava

/ autonomic nervous
system dysfunction

kratak dah / shortness of breath
bol u zglobovima/kronična bol

/ joint pain/chronic pain
psihička magla/pogoršanje

kognitivnih funkcija
/ brain fog/worsening of

cognitive functions
depresija / depression

umor / fatigue
teškoće spavanja / sleep di�culties
motorička ili senzorna disfunkcija

/ motor or sensory dysfunction



113

A. Lauri Korajlija, N. Jokić-Begić, T. Jurin, M. Šoštarić: Biopsychosocial Determinants of Post-COVID Syndrome. 
Soc. psihijat. Vol. 53 (2025) No. 2, p. 99-124.

50 % do 80 % osoba koje su preživjele intenziv-
nu njegu imalo je kognitivna oštećenja (119). 
Prevalencija je bila veća kod ARDS-a preživjelih 
u usporedbi s mješovitim pacijentima na inten-
zivnoj njezi, a bila je veća i kada su se koristile 
objektivne mjere procjene u usporedbi sa su-
bjektivnim samoprocjenama. Istraživanje koje 
se bavilo 12-mjesečnim ishodima pacijenata na-
kon prijmova u bolnicu zbog bolesti COVID-19 
(120) utvrdilo je smanjenje kvalitete života po-
vezane sa zdravljem (engl. health-related quality 
of life, HRQoL) nakon jedne godine i blaga do 
umjerena tjelesna ograničenja kod 29 % sudio-
nika. U drugoj studiji (121) sudionici su izjavi-
li da je umor (27 %) najizraženiji simptom 12 
mjeseci nakon otpusta iz bolnice. Osobe koje su 
preživjele intenzivnu njegu također su prijav-
ljivale bol kao važan simptom, a najistaknutije 
vrste boli su bol u zglobovima, bol u mišićima 
i bol u živcima (122). Sahoo i suradnici (123) 
izvijestili su da pacijenti smatraju liječenje u 
JIL-u bolnim iskustvom i kao jednu od najgo-
rih faza svog života. Tijekom bolničkog liječe-
nja imali su izražen strah od smrti zbog neiz-
vjesnosti ishoda liječenja, a nakon otpusta bili 
su uznemireni zbog dugotrajnosti bolesti i niza 
psihosocijalnih negativnih posljedica (124).

U velikoj kohorti pacijenata koji su proveli u 
prosjeku 10 dana u JIL-u poremećaji spavanja 
i kognitivni poremećaji bili su dvije najčešće 
posljedice koje su oboljeli prijavljivali i četiri 
mjeseca nakon otpusta (125). Otprilike mjesec 
dana nakon otpusta više je od jedne trećine pa-
cijenata prijavilo simptome akutnog stresnog 
poremećaja (126) ili kognitivnu disfunkciju 
(127), a tri mjeseca nakon akutne bolesti pre-
živjeli su još uvijek imali narušenu kvalitetu 
života povezanu sa zdravljem (125,128). Šest 
mjeseci nakon kritičnog COVID-19 bol, nela-
goda, tjeskoba ili depresija i dalje su prevlada-
vali, za razliku od problema s pokretljivošću. 
Istraživanja pokazuju da je broj oboljelih koji 
su potpuno bez simptoma nakon liječenja u 
JIL-u iznimno mali. Manje od 10 % pacijenata 

cognitive impairments (119). The prevalence 
was higher among ARDS survivors compared to 
mixed ICU patients, and was also higher when 
objective assessment measures were used com-
pared to subjective self-assessments. A study 
examining 12-month outcomes in patients 
after COVID-19 hospitalization (120) found 
a decline in the health-related quality of life 
(HRQoL) after one year, and mild to moderate 
physical limitations in 29% of participants. In 
another study (121), participants reported fa-
tigue (27%) as the most prominent symptom 
12 months after hospital discharge. ICU survi-
vors also reported pain as a significant symp-
tom, with joint pain, muscle pain, and nerve 
pain being the most common (122). Sahoo et 
al. (123) reported that patients perceived ICU 
treatment as a painful experience and one of 
the worst phases of their lives. During hospital-
ization, they experienced intense fear of death 
due to uncertainty about treatment outcomes, 
and after discharge, they were distressed by the 
prolonged illness and various psychosocial neg-
ative consequences (124).

In a large cohort of patients who spent an av-
erage of 10 days in the ICU, sleep disorders and 
cognitive impairments were the two most com-
mon consequences, reported by the patients 
even four months after discharge (125). Approx-
imately one month after discharge, more than 
one-third of patients reported symptoms of 
acute stress disorder (126) or cognitive dysfunc-
tion (127), while three months after acute ill-
ness, survivors still reported impaired health-re-
lated quality of life (125, 128). Six months after 
critical COVID-19, pain, discomfort, anxiety, 
or depression remained prevalent, as opposed 
to mobility problems. Studies indicate that the 
number of patients completely symptom-free 
after ICU treatment is exceptionally low. Less 
than 10% of patients had no PICS symptoms 
and were fully recovered after three months 
(129), suggesting a very slow clinical improve-
ment without active and continuous post-ICU 
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nije imalo simptome PICS-a i bili su potpuno 
oporavljeni nakon tri mjeseca (129) što ukazuje 
na vrlo sporo poboljšanje kliničkog statusa bez 
aktivne i kontinuirane skrbi nakon intenzivne 
njege. Stvarne posljedice mogu biti podcije-
njene s obzirom na kontinuiranu pristranost 
odabira sudionika jer manje onesposobljeni 
pacijenti prihvaćaju ili mogu prisustvovati u 
istraživanjima i dugotrajnim praćenjima.

Nekoliko istraživanja utvrdilo je da je nezapo-
slenost povezana s depresijom, anksioznošću 
i lošom kvalitetom života. Nakon povratka na 
posao utvrđeno je poboljšanje psihičkog zdrav-
lja i kvalitete života, te su sudionici povratak na 
posao doživjeli kao znak oporavka (122). Takva 
koherentnost između posla i življenja smisle-
nog života opisana je u nekoliko studija (130-
132). Međutim, osobe koje su preživjele inten-
zivnu njegu u kvalitativnoj studiji izvještavaju 
da im posao više nije glavni životni prioritet i 
da su im socijalni odnosi postali važniji (122). 

Čini se da je hospitalizacija jedan od ključnih 
čimbenika za prisutnost i ozbiljnost post-CO-
VID-a. Zabilježeno je da je hospitalizacija dove-
la do većih ograničenja svakodnevnih životnih 
aktivnosti imala veći utjecaj na povratak na 
posao (5) i povećala rizik od dispneje, tjeskobe, 
mialgije i gubitka kose (7). U nekoliko sustav-
nih pregleda, meta-analiza i studija uspoređi-
vano je stanje između hospitaliziranih i nehos-
pitaliziranih pojedinaca. U takvim se studijama 
pokazalo da prethodno hospitalizirani pacijenti 
imaju veći rizik od post-COVID-19 stanja i če-
šće pate od težih simptoma nego osobe koje 
nisu hospitalizirane (5,7,133-135). U jednoj od 
objavljenih meta-analiza prijavljena je značajna 
(ukupna) prevalencija post-COVID-a pri čemu 
je prevalencija u hospitaliziranih pacijenata bila 
veća (54 % (95 % CI 44-63 %)) nego u nehospi-
taliziranih (34 % (95 % CI 29-37 %)) (3). 

Houben-Wilke i suradnici (136) proveli su on-
line anketu među članovima Facebook grupe 
COVID pacijenata sa stalnim tegobama. Šest 
mjeseci nakon infekcije, depresija i anksioznost 

care. The true consequences may be underesti-
mated due to continuous selection bias, as less 
disabled patients accept to or can participate in 
research and long-term follow-ups.

Several studies have found that unemployment 
is associated with depression, anxiety, and poor 
quality of life. Returning to work was linked to 
improved mental health and quality of life, and 
participants perceived work resumption as a 
sign of recovery (122). Such coherence between 
work and living a meaningful life has been de-
scribed in several studies (130-132). However, 
in a qualitative study, ICU survivors reported 
that work was no longer their main life priority 
and that social relationships had become more 
important to them (122).

Hospitalization appears to be one of the key 
factors for the presence and severity of post-
COVID symptoms. It has been observed that 
hospitalization led to greater restrictions in 
daily life activities, had a greater impact on 
returning to work (5), and increased the risk 
of dyspnea, anxiety, myalgia, and hair loss (7). 
Several systematic reviews, meta-analyses, 
and studies have compared the conditions of 
hospitalized and non-hospitalized individu-
als. These studies have shown that previous-
ly hospitalized patients have a higher risk of 
post-COVID-19 syndrome and often suffer 
from more severe symptoms than those who 
were not hospitalized (5, 7, 133-135). One of 
the published meta-analyses reported a signif-
icant (overall) prevalence of post-COVID symp-
toms, whereby there was a higher prevalence in 
hospitalized patients (54% (95% CI 44–63%)) 
compared to non-hospitalized patients (34% 
(95% CI 29–37%)) (3).

Houben-Wilke et al. (136) conducted an online 
survey among members of a Facebook group for 
COVID patients with persistent symptoms. Six 
months after infection, depression and anxiety 
were reported in 42% and 29% of hospitalized 
individuals, respectively, and in 40% and 37% 
of non-hospitalized individuals, respectively. 
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zabilježene su kod 42 % i 29 % hospitaliziranih 
osoba te kod 40 % i 37 % nehospitaliziranih. 
Johnsen i suradnici (137) istraživali su paci-
jente s COVID-19 tri mjeseca nakon otpusta iz 
bolnice i pacijente koje je njihov liječnik opće 
prakse uputio u respiratornu ambulantu zbog 
postojanih simptoma post-COVID-a. Kvaliteta 
života povezana sa zdravljem bila je slična u 
obje skupine, iako je postojala tendencija nižih 
vrijednosti u nehospitaliziranih. Perrot i su-
radnici (138) usporedili su simptome post-CO-
VID-a u tri skupine pacijenata koji su primljeni 
u svoju jedinicu za rehabilitaciju post-COVID-a 
(prosječno trajanje od 110 dana od otpusta iz 
bolnice): pacijenti koji nisu bili hospitalizirani, 
pacijenti primljeni na opći odjel i pacijenti pri-
mljeni u JIL. Utvrđeno je da je anksioznost zna-
čajno rjeđa kod pacijenata na intenzivnoj njezi 
(18,7 % prema 40,7-46,7 %), a depresija je bila 
značajno češća kod pacijenata koji nisu bili pri-
mljeni u bolnicu (37,0 % prema 17,6-26,7 %). 
Sukladno s time psihička komponenta upitnika 
o zdravstvenoj kvaliteti života SF-36 bila je niža 
kod pacijenata koji nisu bili liječeni u JIL-u. 
Međutim, tjelesna komponenta upitnika nije 
se razlikovala između triju skupina, a dispneja 
je bila podjednako učestala. Ukupno gledajući, 
zdravstvena kvaliteta života značajno je pogor-
šana kod svih oboljelih od post-COVID-a.

Veći teret samoprijavljenih simptoma kod 
nehospitaliziranih pojedinaca mogao bi biti 
posljedica njihovih različitih gledišta. Nehos-
pitalizirane osobe smatrale su se zdravima 
prije i tijekom infekcije, a nakon infekcije pate 
od simptoma. Nasuprot tome, hospitalizirani 
pacijenti potencijalno su doživjeli olakšanje 
simptoma u vrijeme istraživanja, npr. mogli su 
disati samostalno i ponovno živjeti kod kuće sa 
svojim obiteljima. Osim toga, bili su pod stro-
gim nadzorom, intenzivnim praćenjem i reha-
bilitacijom tijekom razdoblja hospitalizacije. 
Stoga bi stajalište hospitaliziranih pacijenata 
moglo biti pozitivnije, dok bi stajalište nehos-
pitaliziranih pacijenata moglo biti negativnije. 

Johnsen et al. (137) researched COVID-19 pa-
tients three months after hospital discharge, 
as well as patients referred by their general 
practitioners to a respiratory clinic due to per-
sistent post-COVID symptoms. Health-relat-
ed quality of life was similar in both groups, 
although there was a tendency toward lower 
values in non-hospitalized individuals. Perrot 
et al. (138) compared post-COVID symptoms 
in three groups of patients admitted to their 
post-COVID rehabilitation unit (average du-
ration of 110 days from hospital discharge): 
non-hospitalized patients, patients admitted 
to a general ward, and ICU patients. Anxiety 
was significantly less common in ICU patients 
(18.7% vs. 40.7–46.7%), whereas depression 
was significantly more common in non-hospi-
talized patients (37.0% vs. 17.6–26.7%). Ac-
cordingly, the mental component of the SF-36 
health-related quality of life questionnaire was 
lower in non-ICU patients. However, the phys-
ical component of the questionnaire did not 
differ between the three groups, and dyspnea 
was equally prevalent. Overall, health-related 
quality of life was significantly impaired in all 
post-COVID patients.

A higher burden of self-reported symptoms 
among non-hospitalized individuals could be 
due to their different perspectives. Non-hos-
pitalized individuals considered themselves 
healthy before and during the infection, but 
suffered from symptoms afterward. In con-
trast, hospitalized patients may have experi-
enced symptom relief by the time of the study, 
e.g., they were able to breathe independently 
and live at home with their families again. 
Additionally, they were under strict supervi-
sion, intensive monitoring, and rehabilitation 
during hospitalization. Hospitalized patients 
may, therefore, have had a more positive out-
look, whereas non-hospitalized patients may 
have had a more negative perception.

Beyond ICU treatment itself, the COVID-19 
pandemic had additional factors that could 
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Uz samo liječenje u JIL-u pandemija COVID-19 
imala je i druge čimbenike koji mogu povećati 
psihičke smetnje, kao što su ograničenja posje-
ta i nedostatak direktnog kontakta i vidljivosti 
zdravstvenog osoblja zbog nošenja zaštitne 
odjeće (139). 

POVEZANOST POST-COVID-a I 
DRUGIH INFEKCIJA
COVID-19 je zapravo samo najnovija od mno-
gih drugih zaraznih bolesti koje su povezane 
s kroničnim posljedicama nakon oporavka od 
akutne faze infekcije (140). Choutk i suradni-
ci (140) istraživali su zajedničke karakteristike 
između post-COVID-19-a i drugih kroničnih 
infektivnih sindroma i utvrdili veću preva-
lenciju sljedećih simptoma: netolerancija na 
tjelesni napor, neurokognitivno i senzorno 
oštećenje, perzistentni simptomi nalik gripi, 
poremećaj sna, mialgije i artralgije. Najveće 
sličnosti su s post-akutnim učincima opisanim 
u SARS epidemiji 2002–2004 (141) i bliskoi-
stočnim respiratornim sindromom (engl. Mid
dle East Respiratory Syndrome, MERS) koje su 
obje povezane s dugoročnim neuropsihijatrij-
skim implikacijama (142). Jedna meta-analiza 
pokazuje da otprilike jedna trećina preživjelih 
SARS-a i MERS-a ima dugotrajne psihološke 
posljedice kao što su anksioznost, depresija i 
PTSP koji traju 6 mjeseci nakon otpusta iz bol-
nice (143). Tijekom ranijeg izbijanja SARS-a 
prethodni su podatci pokazali da oboljenje 
od koronavirusa može rezultirati produljenim 
psihičkim poremećajima s dugotrajnim neu-
ropsihijatrijskim posljedicama (144,145). Psi-
hijatrijski simptomi koje su prijavili preživjeli 
od SARS-a uključuju depresiju, PTSP, opsesiv-
no-kompulzivni poremećaj (OKP) i panični 
poremećaj nakon praćenja od 1 do 50 mjeseci 
(3,144,146).

Preklapanje kliničkih obilježja post-COVID-a 
s drugim postinfektivnim sindromima ukazi-
valo bi na uključenost zajedničkih patofiziološ-

have increased psychological distress, such as 
visitor restrictions and the lack of direct con-
tact and visibility of healthcare staff due to pro-
tective clothing (139).

CONNECTION BETWEEN 
POST‑COVID AND OTHER 
INFECTIONS
COVID-19 is, in fact, only the latest in a series 
of numerous infectious diseases associated 
with chronic consequences after recovery from 
the acute phase of infection (140). Choutk et al. 
(140) explored the common features between 
post-COVID-19 and other chronic infectious 
syndromes, finding a higher prevalence of the 
following symptoms: intolerance to physical 
exertion, neurocognitive and sensory impair-
ments, persistent flu-like symptoms, sleep dis-
turbances, myalgias, and arthralgias. The great-
est similarities were observed in terms of the 
post-acute effects described in the SARS epi-
demic of 2002–2004 (141) and the Middle East 
Respiratory Syndrome (MERS), both of which 
are linked to long-term neuropsychiatric impli-
cations (142). One meta-analysis showed that 
approximately one-third of SARS and MERS 
survivors experienced long-term psychological 
consequences such as anxiety, depression, and 
PTSD, lasting six months after discharge from 
the hospital (143). During the earlier SARS out-
break, previous data indicated that coronavirus 
infection could result in prolonged psycho-
logical disorders with long-lasting neuropsy-
chiatric consequences (144, 145). Psychiatric 
symptoms reported by SARS survivors include 
depression, PTSD, obsessive-compulsive disor-
der (OCD), and panic disorder after follow-ups 
ranging from 1 to 50 months (3, 144, 146).

The overlap of clinical features of post-COVID 
with other post-infectious syndromes suggests 
an involvement of shared pathophysiological 
pathways. Identifying a unique etiological mod-
el would facilitate the planning of diagnostic 
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procedures and tailored treatments (140). Un-
fortunately, our understanding of the under-
lying pathophysiological mechanisms and eti-
ological factors remains insufficient, although 
promising studies are underway (147-149).

RESEARCH IN THE CROATIAN 
CONTEXT
During the COVID-19 pandemic, significant 
research efforts in Croatia were focused on 
examining the impact of the pandemic on the 
mental health of various participant groups 
from the general population. However, to our 
knowledge, the number of published research 
papers related to post-COVID symptoms con-
ducted on Croatian patients is insignificant. 
The research team at the Clinic for Pulmo-
nary Diseases Jordanovac primarily focused 
on the physical and pulmonary symptoms of 
post-COVID (150, 151). One study conducted 
on a group of individuals with acute and post-
COVID symptoms enrolled in a rehabilitation 
program found that during the acute phase of 
the illness, symptoms of emotional distress 
and anxiety were elevated, but these symptoms 
decreased in the post-COVID phase (151).

In a study conducted on a sample of 227 par-
ticipants with neurological post-COVID-19 
symptoms, the results showed that most pa-
tients had multiple symptoms, with the most 
common being headaches (30%), cognitive dif-
ficulties (29%), smell disorders (17%), pares-
thesias (16%), chronic fatigue (15%), dizziness 
with nausea and vomiting (15%), and insomnia 
(11%) (152).

In a study conducted for the completion of a 
master’s thesis, which involved 266 partici-
pants at the post-COVID pulmonary clinic in 
Dubrovnik General Hospital, it was found that 
patients most commonly complained of short-
ness of breath (37.2%), cough (34.2%), muscle 
weakness (16.9%), and fever (15.8%) (153).

kih puteva. Otkrivanje jedinstvenog etiološkog 
modela olakšao bi planiranje dijagnostičkih po-
stupaka i prilagođenih tretmana (140). Trenut-
no je, nažalost, naše razumijevanje temeljnih 
patofizioloških mehanizama i etioloških čimbe-
nika nedostatno, iako se provode obećavajuće 
studije (147-149).

ISTRAŽIVANJA U HRVATSKOM 
KONTEKSTU
Tijekom pandemije COVID-19 u Hrvatskoj ve-
liki su istraživački napori bili usmjereni na ispi-
tivanje utjecaja pandemije na psihičko zdravlje 
različitih skupina sudionika iz opće populaci-
je. Međutim, prema našim spoznajama broj 
objavljenih istraživačkih radova koji se odnose 
na post-COVID simptome, a provedeni su na 
hrvatskim pacijentima, je neznatan. Istraži-
vački tim Klinike za plućne bolesti Jordanovac 
bavio se u prvom redu tjelesnim i pulmološkim 
simptomima post-COVID-a (150,151) . U jed-
nom istraživanju provedenom na uzorku oso-
ba s akutnim i post-COVID simptomima koji 
su uključeni u rehabilitacijski program utvrdili 
su da su tijekom akutne faze bolesti simptomi 
emocionalne uznemirenosti i anksioznosti bili 
povišeni, te da je došlo do pada simptoma u 
post-COVID fazi bolesti (151). 

U jednom istraživanju provedenom na uzor-
ku od 227 sudionika s neurološkim post-CO-
VID-19 simptomima rezultati su pokazali da je 
većina oboljelih imala više simptoma, a najčešći 
simptomi bili su glavobolja (30 %), kognitivne 
tegobe (29 %), poremećaji mirisa (17 %), pare-
stezije (16 %), kronični umor (15 %), vrtoglavi-
ca s mučninom i povraćanjem (15 %) i nesanica 
(11 %) (152). 

U istraživanju koje je provedeno u svrhu za-
vršetka magistarskog studija, a provedeno je 
na 266 sudionika u pulmološkoj post–COVID 
ambulanti OB Dubrovnik, dobiveno je da se pa-
cijenti najčešće žale na zaduhu (37,2 %), kašalj 
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CONCLUSION
Post-COVID syndrome is a complex condition 
characterized by both physical and psychologi-
cal disturbances, as well as social vulnerability 
due to all the elements of stigmatization. Con-
sidering that the social dimension is involved, 
it is necessary to conduct research in Croatian 
conditions, as our societal circumstances differ 
from those of large countries, where research 
findings mainly originate from. However, it 
is very clear from the above that managing 
post-COVID requires interdisciplinarity, in-
volving physicians from various specialties 
(general medicine, pulmonology, cardiology, 
and infectology), physiatrists, mental health 
professionals, physical therapists, occupation-
al therapists, and social workers, who must 
address the clinical and psychological aspects 
of the disease. In addition to monitoring and 
treating patients with post-COVID, rehabili-
tation and recovery of general functions must 
be ensured. The causes of post-COVID remain 
unclear, however studies have already shown 
that improving the psychological condition 
certainly leads to better physical functions 
through complex psychoneuroimmunological 
mechanisms (154, 155).

(34,2 %), mišićnu slabost (16,9 %) i febrilitet 
(15,8 %) (153).

ZAKLJUČAK
Post-COVID sindrom je složeno stanje koje je 
praćeno tjelesnim i psihičkim smetnjama, ali i 
socijalnom ugroženošću u svim elementima sti-
gmatizacije. Kako je uključena i socijalna dimen-
zija potrebno je provoditi istraživanja u hrvat-
skim uvjetima jer su naše društvene okolnosti 
različite u odnosu na velike zemlje iz kojih uglav-
nom dolaze nalazi istraživanja. No, iz svega opi-
sanog vrlo je jasno da upravljanje post-COVID-
om zahtijeva interdisciplinarnost uključujući 
liječnike različitih specijalnosti (opća medicina, 
pulmologija, kardiologija i infektologija), fizija-
tre, stručnjake za psihičko zdravlje, fizioterape-
ute, radne terapeute i socijalne radnike koji će se 
baviti kliničkim i psihološkim aspektima bolesti. 
Uz praćenje i liječenje pacijenata s post-COVID-
om potrebno je osigurati rehabilitaciju i opora-
vak općih funkcija. Uzroci post-COVID-a su još 
uvijek nejasni, ali istraživanja već pokazuju da 
poboljšanje psihičkog stanja svakako dovodi i do 
boljih tjelesnih funkcija preko složenih psihone-
uroimunoloških mehanizama (154,155).

LITERATURA / REFERENCES

1.	 Alkodaymi MS, Omrani OA, Fawzy NA, Shaar BA, Almamlouk R, Riaz M et al. Prevalence of post-acute COVID-19 syndrome 
symptoms at different follow-up periods: A systematic review and meta-analysis. Clin Microbiol Infect 2022;28(5):657-66. 
doi: 10.1016/j.cmi.2022.01.014.

2.	 Ballouz T, Menges D, Anagnostopoulos A, Domenghino A, Aschmann HE, Frei A et al. Recovery and symptom trajectories 
up to two years after SARS-CoV-2 infection: Population based, longitudinal cohort study. BMJ 2023;381:e074425. doi: 
10.1136/bmj-2022-074425.

3.	 Chen C, Haupert SR, Zimmermann L, Shi X, Fritsche LG, Mukherjee B. Global prevalence of post-coronavirus disease 2019 
(COVID-19) condition or long COVID: A meta-analysis and systematic review. J Infect Dis 2022;226(9):1593-1607. doi: 
10.1093/infdis/jiac136.

4.	 Fernández-de-las-Peñas C, Rodríguez-Jiménez J, Cancela-Cilleruelo I, Guerrero-Peral A, Martín-Guerrero JD, García-Azorín 
D et al. Post-COVID-19 symptoms 2 years after SARS-CoV-2 infection among hospitalized vs nonhospitalized patients. 
JAMA Netw Open 2022;5(11):e224210. doi: 10.1001/jamanetworkopen.2022.42106.

5.	 Krysa JA, Buell M, Pohar Manhas K, Kovacs Burns K, Santana MJ, Horlick S et al. Understanding the experience of long 
COVID symptoms in hospitalized and non-hospitalized individuals: A random, cross-sectional survey study. Healthcare 
2023;11(9):1309. doi: 10.3390/healthcare11091309.

6.	 Sylvester SV, Rusu R, Chan B, Bellows M, O’Keefe C, Nicholson S. Sex differences in sequelae from COVID-19 infection 
and in long COVID syndrome: A review. Curr Med Res Opin 2022;38(9):1391-1399. doi: 10.1080/03007995.2022.2081454.

7.	 Yuan N, Lv ZH, Sun CR, Wen YY, Tao TY, Qian D et al. Post-acute COVID-19 symptom risk in hospitalized and non-hospi-
talized COVID-19 survivors: A systematic review and meta-analysis. Front Public Health 2023;11:1112383. doi: 10.3389/
fpubh.2023.1112383.



119

A. Lauri Korajlija, N. Jokić-Begić, T. Jurin, M. Šoštarić: Biopsychosocial Determinants of Post-COVID Syndrome. 
Soc. psihijat. Vol. 53 (2025) No. 2, p. 99-124.

8.	 Tabacof L, Tosto-Mancuso J, Wood J, Cortes M, Kontorovich A, McCarthy D et al. Post-acute COVID-19 syndrome negatively 
impacts physical function, cognitive function, health-related quality of life, and participation. Am J Phys Med Rehabil 
2022;101(1):48-52. doi: 10.1097/PHM.0000000000001910.

9.	 Anesi GL, Jablonski J, Harhay MO, Atkins JH, Bajaj J, Baston C et al. Characteristics, outcomes, and trends of patients with 
COVID-19-related critical illness at a learning health system in the United States. Ann Intern Med 2021;174(5):613-621. 
doi: 10.7326/M20-5327.

10.	 Higgins V, Sohaei D, Diamandis EP, Prassas I. COVID-19: From an acute to chronic disease? Potential long-term health 
consequences. Crit Rev Clin Lab Sci 2021;58(5):297-310. doi: 10.1080/10408363.2020.1860895.

11.	 Crook H, Raza S, Nowell J, Young M, Edison P. Long COVID – mechanisms, risk factors, and management. BMJ 
2021;374:n1648. doi: 10.1136/bmj.n1648.

12.	 Aiyegbusi OL, Hughes SE, Turner G, Rivera SC, McMullan C, Chandan JS et al. Symptoms, complications, and management 
of long COVID: A review. J R Soc Med 2021;114(9):428-442. doi: 10.1177/01410768211032850.

13.	 Xie Y, Xu E, Al-Aly Z. Risks of mental health outcomes in people with COVID-19: Cohort study. BMJ 2022;376:e068993. doi: 
10.1136/bmj-2021-068993.

14.	 Thye AYK, Law JWF, Tan LTH, Pusparajah P, Ser HL, Thurairajasingam S et al. Psychological symptoms in COVID-19 patients: 
Insights into pathophysiology and risk factors of long COVID-19. Biology 2022;11(1):61. doi: 10.3390/biology11010061.

15.	 Fahriani M, Ilmawan M, Fajar JK, Maliga HA, Frediansyah A, Masyeni S et al. Persistence of long COVID symptoms in CO-
VID-19 survivors worldwide and its potential pathogenesis - A systematic review and meta-analysis. Narra J 2021;1(2):36. 
doi: 10.52225/narraj.v1i2.36.

16.	 World Health Organization. A clinical case definition of post COVID-19 condition by a Delphi consensus 2021. Preuzeto 1. 
listopada 2024. s https://www.who.int/publications/i/item/WHO-2019-nCoV-Post_COVID-19_condition-Clinical_case_de-
finition-2021.1.

17.	 National Institute for Health and Care Excellence (NICE). COVID-19 rapid guideline: Managing the long-term effects of 
COVID-19. London: NICE, 2022.

18.	 Sisó-Almirall A, Brito-Zerón P, Conangla Ferrín L, Kostov B, Moragas Moreno A, Mestres J et al. Long COVID-19: Proposed 
primary care clinical guidelines for diagnosis and disease management. Int J Environ Res Public Health 2021;18(8):4350. 
doi: 10.3390/ijerph18084350.

19.	 Mohamed-Hussein AAR, Amin MT, Makhlouf HA, Makhlouf NA, Galal I, Abd-Elaal HK et al. Non-hospitalised COVID-19 pa-
tients have more frequent long COVID-19 symptoms. Int J Tuberc Lung Dis 2021;25(9):732-737. doi: 10.5588/ijtld.21.0135.

20.	 Augustin M, Schommers P, Stecher M, Dewald F, Gieselmann L, Gruell H et al. Post-COVID syndrome in non-hospitalised 
patients with COVID-19: A longitudinal prospective cohort study. Lancet Reg Health Eur 2021;6:100122. doi: 10.1016/j.
lanepe.2021.100122.

21.	 Huang C, Huang L, Wang Y, Li X, Ren L, Gu X et al. 6-month consequences of COVID-19 in patients discharged from hos-
pital: A cohort study. Lancet 2021;397(10270):220-32. doi: 10.1016/S0140-6736(20)32656-8.

22.	 Ramakrishnan RK, Kashour T, Hamid Q, Halwani R, Tleyjeh IM. Unraveling the mystery surrounding post-acute sequelae 
of COVID-19. Front Immunol 2021;12:686029. doi: 10.3389/fimmu.2021.686029.

23.	 Yong SJ. Long COVID or post-COVID-19 syndrome: Putative pathophysiology, risk factors, and treatments. Infect Dis 
2021;53(10):737-754. doi: 10.1080/23744235.2021.1924397.

24.	 Sette A, Crotty S. Adaptive immunity to SARS-CoV-2 and COVID-19. Cell 2021;184(4):861-80. doi:10.1016/j.cell.2021.01.007.

25.	 Seessle J, Waterboer T, Hippchen T, Simon J, Kirchner M, Lim A et al. Persistent symptoms in adult patients one year after 
COVID-19: A prospective cohort study. Clin Infect Dis 2021;ciab611. doi:10.1093/cid/ciab611.

26.	 Sykes DL, Holdsworth L, Jawad N, Gunasekera P, Morice AH, Crooks MG. Post-COVID-19 symptom burden: What is 
long-COVID and how should we manage it? Lung 2021;199(2):113-9. doi:10.1007/s00408-021-00423-z.

27.	 Mondelli V, Pariante CM. What can neuroimmunology teach us about the symptoms of long-COVID? Oxf Open Immunol 
2021;2(1):iqab004. doi:10.1093/oxfimm/iqab004.

28.	 Naeije R, Caravita S. Phenotyping long COVID. Eur Respir J 2021;58(6):2101763. doi:10.1183/13993003.01763-2021.

29.	 Moreno-Pérez O, Merino E, Leon-Ramirez JM, Andres M, Ramos JM, Arenas-Jiménez J et al. Post-acute COVID-19 syndro-
me. Incidence and risk factors: A Mediterranean cohort study. J Infect 2021;82(3):378-83. doi:10.1016/j.jinf.2021.01.004.

30.	 Guedj E, Campion JY, Dudouet P, Kaphan E, Bregeon F, Tissot-Dupont H et al. 18F-FDG brain PET hypometabolism in 
patients with long COVID. Eur J Nucl Med Mol Imaging 2021;48(9):2823-33. doi:10.1007/s00259-021-05215-4.

31.	 Bansal R, Gubbi S, Koch CA. COVID-19 and chronic fatigue syndrome: An endocrine perspective. J Clin Transl Endocrinol 
2022;27:100284. doi:10.1016/j.jcte.2021.100284

32.	 Davis HE, Assaf GS, McCorkell L, Wei H, Low RJ, Re’Em Y et al. Characterizing long COVID in an international cohort: 7 
months of symptoms and their impact. eClinicalMedicine 2021;38:101019. doi:10.1016/j.eclinm.2021.101019.

33.	 Schou TM, Joca S, Wegener G, Bay-Richter C. Psychiatric and neuropsychiatric sequelae of COVID-19 – A systematic review. 
Brain Behav Immun 2021;97:328-48. doi:10.1016/j.bbi.2021.07.018.

34.	 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. doi:10.1136/bmjgh-2021-005427.

35.	 Office for National Statistics. Prevalence of ongoing symptoms following coronavirus (COVID-19) infection in the UK. ONS, 
2022. Preuzeto 1. listopada 2024. s https://www.ons.gov.uk/.

36.	 Goodman ML, Molldrem S, Elliott A, Robertson D, Keiser P. Long COVID and mental health correlates: A new chronic 
condition fits existing patterns. Health Psychol Behav Med 2023;11(1):2164498. doi:10.1080/21642850.2022.2164498.



120

A. Lauri Korajlija, N. Jokić-Begić, T. Jurin, M. Šoštarić: Biopsihosocijalne odrednice post-COVID sindroma. 
Soc. psihijat. Vol. 53 (2025) Br. 2, str. 99-124.

37.	 Matsumoto K, Hamatani S, Shimizu E, Käll A, Andersson G. Impact of post-COVID conditions on mental health: A cross-se-
ctional study in Japan and Sweden. BMC Psychiatry 2022;22(1):237. doi:10.1186/s12888-022-03874-7.

38.	 Zhao Y, Shi L, Jiang Z, Zeng N, Mei H, Lu Y et al. The phenotype and prediction of long-term physical, mental and cognitive 
COVID-19 sequelae 20 months after recovery, a community-based cohort study in China. Mol Psychiatry 2023;28(4):1793-
801. doi:10.1038/s41380-023-01951-1.

39.	 Taquet M, Geddes JR, Husain M, Luciano S, Harrison PJ. 6-month neurological and psychiatric outcomes in 236,379 sur-
vivors of COVID-19: A retrospective cohort study using electronic health records. Lancet Psychiatry 2021;8(5):416-27. 
doi:10.1016/S2215-0366(21)00084-5.

40.	 Marshall M. The four most urgent questions about long COVID. Nature 2021;594(7862):168-70. doi:10.1038/d41586-021-
01511-z.

41.	 Mangge H, Kneihsl M, Schnedl W, Sendlhofer G, Curcio F, Domenis R. Immune responses against SARS-CoV-2 – Questions 
and experiences. Biomedicines 2021;9(10):1342. doi:10.3390/biomedicines9101342.

42.	 Antonelli M, Penfold RS, Merino J, Sudre CH, Molteni E, Berry S et al. Risk factors and disease profile of post-vaccination 
SARS-CoV-2 infection in UK users of the COVID Symptom Study app: A prospective, community-based, nested, case-con-
trol study. Lancet Infect Dis 2021;22(1):43-55. doi:10.1016/S1473-3099(21)00460-6.

43.	 Bellan M, Soddu D, Balbo PE, Baricich A, Zeppegno P, Avanzi GC et al. Respiratory and psychophysical sequelae among 
patients with COVID-19 four months after hospital discharge. JAMA Netw Open 2021;4(1):e2036142. doi:10.1001/jama-
networkopen.2020.36142.

44.	 Xiang YT, Yang Y, Li W, Zhang L, Zhang Q, Cheung T et al. Timely mental health care for the 2019 novel coronavirus outbre-
ak is urgently needed. Lancet Psychiatry 2020;7(3):228-9. doi:10.1016/S2215-0366(20)30046-8-

45.	 Jones C, Humphris G, Griffiths R. Psychological morbidity following critical illness – The rationale for care after intensive 
care. Clin Intensive Care 1998;9(5):199-205. doi:10.1080/714029095.

46.	 Kumar S, Veldhuis A, Malhotra T. Neuropsychiatric and cognitive sequelae of COVID-19. Front Psychol 2021;12:553. 
doi:10.3389/fpsyg.2021.577529.

47.	 Brooks SK, Webster RK, Smith LE, Woodland L, Wessely S, Greenberg N et al. The psychological impact of quarantine and 
how to reduce it: Rapid review of the evidence. Lancet 2020;395(10227):912-20. doi:10.1016/S0140-6736(20)30460-8.

48.	 Asmundson GJ, Taylor S. Coronaphobia: Fear and the 2019-nCoV outbreak. J Anxiety Disord 2020;70:102196. doi:10.1016/j.
janxdis.2020.102196.

49.	 Chaves C, Castellanos T, Abrams M, Vazquez C. The impact of economic recessions on depression and individual and social 
well-being: The case of Spain (2006-2013). Soc Psychiatry Psychiatr Epidemiol 2018;53(9):977-86. doi:10.1007/s00127-
018-1558-2.

50.	 Penninx BWJH. Psychiatric symptoms and cognitive impairment in “Long COVID”: The relevance of immunopsychiatry. 
World Psychiatry 2021;20(3):357. doi:10.1002/wps.20913.

51.	 Mazza MG, Palladini M, Poletti S, Benedetti F. Post-COVID-19 depressive symptoms: epidemiology, pathophysiology, and 
pharmacological treatment. CNS Drugs 2022;36(7):681-702. https://doi.org/10.1007/s40263-022-00931-3.

52.	 Patil S, Narkar S, Dahiphale J, Raka V, Choudhari S, Gondhali G. Long COVID symptoms, pathophysiology and possi-
ble mechanisms: Still, we are learning! World J Adv Pharm Med Res 2023;4(1):053-65. https://doi.org/10.53346/wja-
pmr.2023.4.1.0019.

53.	 Chertow D, Stein S, Ramelli S, Grazioli A, Chung JY, Singh M et al. SARS-CoV-2 infection and persistence throughout the 
human body and brain. Res Sq 2021. https://doi.org/10.21203/rs.3.rs-1139035/v1.

54.	 Mehandru S, Merad M. Pathological sequelae of long-haul COVID. Nat Immunol 2022;23:194-202. https://doi.org/10.1038/
s41590-021-01104-y.

55.	 Low RN, Low RJ, Akrami A. A review of cytokine-based pathophysiology of Long COVID symptoms. Front Med 
2023;10:1011936. https://doi.org/10.3389/fmed.2023.1011936.

56.	 Stefano GB, Ptacek R, Ptackova H, Martin A, Kream RM. Selective neuronal mitochondrial targeting in SARS-CoV-2 infection 
affects cognitive processes to induce ‘brain fog’ and results in behavioral changes that favor viral survival. Med Sci Monit 
2021;27:e930886. https://doi.org/10.12659/MSM.930886.

57.	 Milton DC, Ward J, Ward E, Lyall DM, Strawbridge RJ, Smith DJ, Cullen B. The association between C-reactive protein, 
mood disorder, and cognitive function in UK Biobank. Eur Psychiatry 2021;64:e14. https://doi.org/10.1192/j.eurpsy.2021.6.

58.	 Maltezou HC, Pavli A, Tsakris A. Post-COVID Syndrome: An insight on its pathogenesis. Vaccines (Basel) 2021;9:497. https://
doi.org/10.3390/vaccines9050497.

59.	 Zakia H, Pradana K, Iskandar S. Risk factors for psychiatric symptoms in patients with long COVID: A systematic review. 
PLoS One 2023;18(4):e0284075. https://doi.org/10.1371/journal.pone.0284075.

60.	 Ortona E, Buonsenso D, Carfi A, Malorni W, Long Covid Kids study group, Long COVID: An estrogen-associated autoim-
mune disease? Cell Death Discov 2021;7:77. https://doi.org/10.1016/j.iccn.2022.103366.

61.	 Raveendran AV, Jayadevan R, Sashidharan S. Long COVID: An overview. Diabetes Metab Syndr 2021;15:869-75. https://
doi.org/10.1016/j.dsx.2021.04.007.

62.	 Klis S, Vingerhoets AJ, de Wit M, Zandbelt N, Snoek FJ. Pictorial Representation of Illness and Self Measure Revised II (PRI-
SM-RII): A novel method to assess perceived burden of illness in diabetes patients. Health Qual Life Outcomes 2008;6:104. 
https://doi.org/10.1186/1477-7525-6-104.

63.	 May CR, Eton DT, Boehmer K, Gallacher K, Hunt K, MacDonald S et al. Rethinking the patient: using Burden of Treatment 
Theory to understand the changing dynamics of illness. BMC Health Serv Res 2014;14:281. https://doi.org/10.1186/1472-
6963-14-281.



121

A. Lauri Korajlija, N. Jokić-Begić, T. Jurin, M. Šoštarić: Biopsychosocial Determinants of Post-COVID Syndrome. 
Soc. psihijat. Vol. 53 (2025) No. 2, p. 99-124.

64.	 Haydon KC, Salvatore JE. Self-regulation predicts mental health and well-being during the COVID-19 pandemic: A pros-
pective study. J Soc Clin Psychol 2022;41(1):1-29. https://doi.org/10.1521/jscp.2021.40.6.1.

65.	 Cutler DM. The costs of long COVID. JAMA Health Forum 2022;3:e221809. https://doi.org/10.1001/jamahealthfo-
rum.2022.1809.

66.	 Morris W, Correa A, Leiva R. Impact of COVID-19 containment measures on unemployment: A multi-country analysis using 
a difference-in-differences framework. Int J Health Policy Manag 2023;12:7036. https://doi.org/10.34172/ijhpm.2022.7036.

67.	 Benke C, Autenrieth LK, Asselmann E, Pané-Farré CA. Lockdown, quarantine measures, and social distancing: Associations 
with depression, anxiety, and distress at the beginning of the COVID-19 pandemic among adults from Germany. Psychia-
try Res 2020;293:113462. https://doi.org/10.1016/j.psychres.2020.113462.

68.	 Mastroberardino M, Cuoghi Costantini R, De Novellis AMP, Ferrari S, Filippini C, Longo F et al. “It’s All COVID’s Fault!”: 
Symptoms of distress among workers in an Italian general hospital during the pandemic. Int J Environ Res Public Health 
2022;19:7313. https://doi.org/10.3390/ijerph19127313.

69.	 Earnshaw VA, Brousseau NM, Hill EC, Kalichman SC, Eaton LA, Fox AB. Anticipated stigma, stereotypes, and COVID-19 
testing. Stigma Health 2020;5(4):390. https://doi.org/10.1037/sah0000255.

70.	 Yuan K, Huang XL, Yan W, Zhang YX, Gong YM, Su SZ et al. A systematic review and meta-analysis on the prevalence of sti-
gma in infectious diseases, including COVID-19: A call to action. Mol Psychiatry 2022;27(1):19-33. https://doi.org/10.1038/
s41380-021-01295-8.

71.	 Scholz U, Bierbauer W, Lüscher J. Social stigma, mental health, stress, and health-related quality of life in people with Long 
COVID. Int J Environ Res Public Health 2023;20(5):3927. https://doi.org/10.3390/ijerph20053927.

72.	 Kämpfen F, Kohler IV, Ciancio A, Bruine de Bruin W, Maurer J, Kohler HP. Predictors of mental health during the COVID-19 
pandemic in the US: Role of economic concerns, health worries and social distancing. PLoS One 2020;15:e0241895. 
https://doi.org/10.1371/journal.pone.0241895.

73.	 Scheid JL, Lupien SP, Ford GS, West SL. Commentary: Physiological and psychological impact of face mask usage during 
the COVID-19 pandemic. Int J Environ Res Public Health 2020;17:6655. https://doi.org/10.3390/ijerph17186655.

74.	 World Health Organization (WHO). Coronavirus disease (COVID-19) pandemic 2023. Preuzeto 1. listopada 2024. https://
www.who.int/europe/emergencies/situations/covid-19. 

75.	 Hale ED, Treharne GJ, Kitas GD. The common-sense model of self-regulation of health and illness: How can we use it to 
understand and respond to our patients’ needs? Rheumatology (Oxford) 2007;46:904-6. https://doi.org/10.1093/rheu-
matology/kem060.

76.	 Cascella M, de Blasio E. Neurological, psychological, and cognitive manifestations of long-COVID. In: Cascella M, de Blasio 
E (ed.). Features and management of acute and chronic neuro-COVID. Springer, 2022, 137-58. doi: 10.1007/978-3-030-
86705-8_4.

77.	 Burton A, Aughterson H, Fancourt D, Philip KEJ. Factors shaping the mental health and well-being of people experiencing 
persistent COVID-19 symptoms or ‘long COVID’: qualitative study. BJPsych Open 2022;8(2):e72. doi: 10.1192/bjo.2022.38.

78.	 Macpherson K, Cooper K, Harbour J, Mahal D, Miller C, Nairn M. Experiences of living with long COVID and of accessing 
healthcare services: a qualitative systematic review. BMJ Open 2022;12:e050979. doi: 10.1136/bmjopen-2021-050979.

79.	 Ladds E, Rushforth A, Wieringa S, Taylor S, Rayner C, Husain L et al. Persistent symptoms after COVID-19: qualitative study 
of 114 “long COVID” patients and draft quality principles for services. BMC Health Serv Res 2020;20:1144. doi: 10.1186/
s12913-020-06001-y.

80.	 Patient Led Research. Report: What does COVID-19 recovery actually look like? An analysis of the prolonged COVID-19 
symptoms survey by Patient-Led research team, 2020. Preuzeto 1. listopada 2024. s https://patientresearchcovid19.com/
research/report-1/. 

81.	 Jolley SE, Bunnell AE, Hough CL. ICU-acquired weakness. Chest 2016;150(5):1129-40. doi: 10.1016/j.chest.2016.03.045.

82.	 Mikkelsen ME, Still M, Anderson BJ, Bienvenu OJ, Brodsky MB, Brummel N et al. Society of Critical Care Medicine’s inter-
national consensus conference on prediction and identification of long-term impairments after critical illness. Crit Care 
Med 2020;48(11):1670-9. doi: 10.1097/CCM.0000000000004586.

83.	 Ridley S. Critical care outcomes. Anaesthesia 2001;56(1):1-3. doi: 10.1046/j.1365-2044.2001.01903.x. 

84.	 Hill AD, Fowler RA, Pinto R. Long-term outcomes and healthcare utilization following critical illness-a population-based 
study. Crit Care 2016;31(20):76. doi: 10.1186/s13054-016-1248-y.

85.	 Iwashyna TJ, Cooke CR, Wunsch H, Kahn JM. Population burden of long-term survivorship after critical illness. JAMA 
2012;308(11):1185-92. doi: 10.1001/jama.2012.12160.

86.	 Prescott HC, Angus DC. Enhancing recovery from sepsis: a review. JAMA 2018;319(1):62-75. doi: 10.1001/jama.2017.17687.

87.	 Kean S, Salisbury LG, Rattray J. ‘Intensive care unit survivorship’ - a constructivist grounded theory of surviving critical 
illness. J Clin Nurs 2017;26(19-20):3111-24. doi: 10.1111/jocn.13659.

88.	 Harvey MA, Davidson JE. Postintensive care syndrome: right care, right now, and later. Crit Care Med 2016;44(2):381-5. 
doi: 10.1097/CCM.0000000000001531.

89.	 Needham DM, Davidson J, Cohen H. Improving long-term outcomes after discharge from intensive care unit: report from 
a stakeholders’ conference. Crit Care Med 2012;40(2):502-9. doi: 10.1097/CCM.0b013e318232da75.

90.	 Rengel KF, Hayhurst CJ, Pandharipande PP. Long-term cognitive and functional impairments after critical illness. Anesth 
Analg 2019;128:772-80. doi: 10.1213/ANE.0000000000004066.

91.	 Desai SV, Law TJ, Needham DM. Long-term complications of critical care. Crit Care Med 2011;39:371-9. doi: 10.1097/
CCM.0b013e3181fd66e5.



122

A. Lauri Korajlija, N. Jokić-Begić, T. Jurin, M. Šoštarić: Biopsihosocijalne odrednice post-COVID sindroma. 
Soc. psihijat. Vol. 53 (2025) Br. 2, str. 99-124.

92.	 Geense WW, Zegers M, Peters MAA. New physical, mental, and cognitive problems 1 year after ICU-admission: a prospe-
ctive multicenter study. Am J Respir Crit Care Med 2021;203(12):1512-21. doi: 10.1164/RCCM.202009-3381OC.

93.	 Herridge MS, Tansey CM, Matté A, Tomlinson G, Diaz-Granados N, Cooper A et al. Functional disability 5 years after acute 
respiratory distress syndrome. N Engl J Med 2011;364:1293-304. doi: 10.1056/NEJMoa1011802.

94.	 Van Aerde N, Meersseman P, Debaveye Y, Wilmer A, Gunst J, Casaer MP et al. Five-year impact of ICU-acquired neuromus-
cular complications: a prospective, observational study. Intensive Care Med 2020;46:1184-93. doi: 10.1007/s00134-020-
05927-5.

95.	 Pfoh ER, Wozniak AW, Colantuoni E, Dinglas VD, Mendez-Tellez PA, Shanholtz C et al. Physical declines occurring after 
hospital discharge in ARDS survivors: a 5-year longitudinal study. Intensive Care Med 2016;42:1557-66. doi: 10.1007/
s00134-016-4530-1.

96.	 Bienvenu OJ, Friedman LA, Colantuoni E, Dinglas VD, Sepulveda KA, Mendez-Tellez P et al. Psychiatric symptoms after 
acute respiratory distress syndrome: a 5-year longitudinal study. Intensive Care Med 2018;44:38-47. doi: 10.1007/s00134-
017-5009-4.

97.	 McPeake J, Mikkelsen ME, Quasim T, Hibbert E, Cannon P, Shaw M et al. Return to employment after critical illness and its 
association with psychosocial outcomes: a systematic review and meta-analysis. Ann Am Thorac Soc 2019;16:1304-11. 
doi: 10.1513/AnnalsATS.201903-248OC.

98.	 Cuthbertson BH, Hull A, Strachan M, Scott J. Post-traumatic stress disorder after critical illness requiring general intensive 
care. Intensive Care Med 2004;30(3):450-5. doi: 10.1007/s00134-003-2004-8.

99.	 Hatch R, Young D, Barber V, Griffiths J, Harrison DA, Watkinson P. Anxiety, depression and post traumatic stress disorder 
after critical illness: a UK-wide prospective cohort study. Crit Care 2018;22:310-10. doi: 10.1186/s13054-018-2223-6.

100.	 Eddleston JM, White P, Guthrie E. Survival, morbidity, and quality of life after discharge from intensive care. Crit Care Med 
2000;28(7):2293-9. doi: 10.1097/00003246-200007000-00018.

101.	 Kang J, Jeong YJ. Embracing the new vulnerable self: A grounded theory approach on critical care survivors’ post-intensive 
care syndrome. Intensive Crit Care Nurs 2018;49:44-50. doi:10.1016/j.iccn.2018.08.004.

102.	 Petrinec AB, Martin BR. Post-intensive care syndrome symptoms and health-related quality of life in family decision-ma-
kers of critically ill patients. Palliat Support Care 2018;16(6):719-724. doi:10.1017/S1478951517001043.

103.	 van Beusekom I, Bakhshi-Raiez F, de Keizer NF, Dongelmans DA, van der Schaaf M. Reported burden on informal caregivers 
of ICU survivors: a literature review. Crit Care 2016;20(1):226. doi:10.1186/s13054-016-1185-9

104.	 Fumis RR, Ranzani OT, Martins PS, Schettino G, Schmahl C. Emotional disorders in pairs of patients and their family mem-
bers during and after ICU stay. PLoS One 2015;10(1):e0115332. doi:10.1371/journal.pone.0115332.

105.	 Davydow DS, Hough CL, Zatzick D, Katon WJ. Psychiatric symptoms and acute care service utilization over the course 
of the year following medical-surgical ICU admission: a longitudinal investigation. Crit Care Med 2014;42(12):2473-81. 
doi:10.1097/CCM.0000000000000527.

106.	 Kamdar BB, Huang M, Dinglas VD, Colantuoni E, von Wachter TM, Hopkins RO, Needham DM, National Heart, Lung, and 
Blood Institute Acute Respiratory Distress Syndrome Network. Joblessness and lost earnings after acute respiratory distre-
ss syndrome in a 1-year National Multicenter Study. Am J Respir Crit Care Med 2017;196(8):1012-1020. doi:10.1164/
rccm.201611-2327OC.

107.	 Naaktgeboren R, Zegers M, Peters M, Akkermans R, Peters H, van den Boogaard M, van de Laar FA. The impact of an 
intensive care unit admission on the health status of relatives of intensive care survivors: A prospective cohort study in 
primary care. Eur J Gen Pract 2022;28(1):48-55. doi:10.1080/13814788.2022.2057947.

108.	 Norman BC, Jackson JC, Graves JA, Girard TD, Pandharipande PP, Brummel NE et al. Employment outcomes after critical 
illness: An analysis of the bringing to light the risk factors and incidence of neuropsychological dysfunction in ICU survi-
vors cohort. Crit Care Med 2016;44(11):2003-2009. doi:10.1097/CCM.0000000000001849.

109.	 van Beusekom I, Bakhshi-Raiez F, de Keizer NF, van der Schaaf M, Termorshuizen F, Dongelmans DA. Dutch ICU survivors 
have more consultations with general practitioners before and after ICU admission compared to a matched control group 
from the general population. PLoS One 2019;14(5):e0217225. doi:10.1371/journal.pone.0217225.

110.	 Wintermann GB, Petrowski K, Weidner K, Strauß B, Rosendahl J. Impact of post-traumatic stress symptoms on the heal-
th-related quality of life in a cohort study with chronically critically ill patients and their partners: age matters. Crit Care 
2019;23:39. doi:10.1186/s13054-019-2321-0.

111.	 Serrano P, Kheir YNP, Wang S, Khan S, Scheunemann L, Khan B. Aging and Postintensive Care Syndrome-Family: A Critical 
Need for Geriatric Psychiatry. Am J Geriatr Psychiatry 2019;27(6):446-454. doi:10.1016/j.jagp.2018.12.002.

112.	 Kotfis K, Williams Roberson S, Wilson JE, Dabrowski W, Pun BT, Ely EW. COVID-19: ICU Delirium Management during SARS-
CoV-2 Pandemic. Crit Care 2020;24:176. doi:10.1186/s13054-020-02882-x.

113.	 Kotfis K, Roberson SW, Wilson JE, Pun BT, Wesley Ely EW, Jezowska I et al. COVID-19: What Do We Need to Know about ICU 
Delirium during the SARS-CoV-2 Pandemic? Anaesthesiol Intensive Ther 2020;52(2):132-138. doi:10.5114/ait.2020.95164.

114.	 Martillo MA, Dangayach NS, Tabacof L, Spielman LA, Dams-O’Connor K, Chan CC et al. Postintensive Care Syndrome in 
Survivors of Critical Illness Related to Coronavirus Disease 2019: Cohort Study from a New York City Critical Care Recovery 
Clinic. Crit Care Med 2021;49(9):1427-1438. doi:10.1097/CCM.0000000000005014.

115.	 Nalbandian A, Sehgal K, Gupta A, Madhavan MV, McGroder C, Stevens JS et al. Post-acute COVID-19 syndrome. Nat Med 
2021;27(4):601-615. doi:10.1038/s41591-021-01283-z

116.	 Bangash MN, Owen A, Alderman JE, Chotalia M, Patel JM, Parekh D. COVID-19 Recovery: Potential Treatments for Post-In-
tensive Care Syndrome. Lancet Respir Med 2020;8(11):1071-1073. doi:10.1016/S2213-2600(20)30457-4.

117.	 Venkatesan P. NICE Guideline on Long COVID. Lancet Respir Med 2021;9(2):129. doi:10.1016/S2213-2600(21)00031-X.



123

A. Lauri Korajlija, N. Jokić-Begić, T. Jurin, M. Šoštarić: Biopsychosocial Determinants of Post-COVID Syndrome. 
Soc. psihijat. Vol. 53 (2025) No. 2, p. 99-124.

118.	 Heesakkers H, van der Hoeven JG, Corsten S, Janssen I, Ewalds E, Simons KS et al. Clinical Outcomes Among Patients 
With 1-Year Survival Following Intensive Care Unit Treatment for COVID-19. JAMA 2022;327(6):559-65. doi:10.1001/
jama.2022.0040.

119.	 Honarmand K, Lalli RS, Priestap F, Chen JL, McIntyre CW, Owen AM et al. Natural history of cognitive impairment in critical 
illness survivors. A systematic review. Am J Respir Crit Care Med 2020;202(2):193-201. doi:10.1164/rccm.201904-0816CI.

120.	 Betschart M, Rezek S, Unger I, Ott N, Beyer S, Boni A et al. One year follow-up of physical performance and quality of life in 
patients surviving COVID-19: a prospective cohort study. Swiss Med Wkly 2021;151:w30072. doi:10.4414/SMW.2021.W30072.

121.	 Tessitore E, Handgraaf S, Poncet A, Achard M, Hofer S, Carballo S et al. Symptoms and quality of life at 1-year follow up of 
patients discharged after an acute COVID-19 episode. Swiss Med Wkly 2021;151:w30093. doi:10.4414/SMW.2021.W30093.

122.	 Onrust M, Visser A, van Veenendaal N, Dieperink W, Luttik ML, Derksen MH et al. Physical, social, mental and spiritual fun-
ctioning of COVID-19 intensive care unit-survivors and their family members one year after intensive care unit-discharge: 
A prospective cohort study. Intensive Crit Care Nurs 2023;75:103366. doi:10.1016/j.iccn.2022.103366.

123.	 Sahoo S, Mehra A, Suri V, Malhotra P, Yaddanapudi LN, Puri GD, Grover S. Lived Experiences of COVID-19 Intensive Care 
Unit Survivors. Indian J Psychol Med 2020;42(5):387-390. doi:10.1177/0253717620933414.

124.	 Tripathy S, Acharya SP, Singh S, Patra S, Mishra BR, Kar N. Post traumatic stress symptoms, anxiety, and depression in 
patients after intensive care unit discharge-a longitudinal cohort study from a LMIC tertiary care centre. BMC Psychiatry 
2020;20:1-11. doi:10.1186/s12888-020-02632-x

125.	 The Writing Committee for the COMEBAC Study Group. Four-month clinical status of a cohort of patients after hospitali-
zation for COVID-19. JAMA 2021;325(15):1525-34. doi:10.1001/jama.2021.3331.

126.	 Mongodi S, Salve G, Tavazzi G, Politi P, Mojoli F. High prevalence of acute stress disorder and persisting symptoms in ICU 
survivors after COVID-19. Intensive Care Med 2021; 47:616-8. https://doi.org/10.1007/s00134-021-06349-7.

127.	 Ramani C, Davis EM, Kim JS, Provencio JJ, Enfield KB, Kadl A. Post-ICU COVID-19 outcomes: a case series. Chest 
2021;159(1):215-18. doi:10.1016/j.chest.2020.08.2056.

128.	 Valent A, Dudoignon E, Ressaire Q, Dépret F, Plaud B. Three-Month Quality of Life in Survivors of ARDS Due to COVID-19: 
A Preliminary Report from a French Academic Centre. Anaesth Crit Care Pain Med 2020;39:740-1. doi:10.1016/j.ac-
cpm.2020.10.001.

129.	 Rousseau AF, Minguet P, Colson C, Kellens I, Chaabane S, Delanaye P et al. Post-intensive care syndrome after a critical 
COVID-19: cohort study from a Belgian follow-up clinic. Ann Intensive Care 2021;11:118. doi:10.1186/s13613-021-00910-9.

130.	 Duffy RD, Sedlacek WE. The salience of a career calling among college students: Exploring group differences and links to 
religiousness, life meaning, and life satisfaction. Career Dev Q 2010;59(1):27-41. doi:10.1002/j.2161-0045.2010.tb00128.x.

131.	 Judge TA, Watanabe S. Another look at the job satisfaction-life satisfaction relationship. J Appl Psychol 1993;78(6):939-48. 
doi:10.1037/0021-9010.78.6.939.

132.	 Ward SJ, King LA. Work and the good life: How work contributes to meaning in life. Res Organ Behav 2017;37:59-82. 
doi:10.1016/J.RIOB.2017.10.001.

133.	 Han Q, Zheng B, Daines L, Sheikh A. Long-Term Sequelae of COVID-19: A Systematic Review and Meta-Analysis of One-Year 
Follow-Up Studies on Post-COVID Symptoms. Pathogens 2022;11:269. doi:10.3390/pathogens11020269.

134.	 O’Mahoney LL, Routen A, Gillies C, Ekezie W, Welford A, Zhang A et al. The prevalence and long-term health effects of Long 
COVID among hospitalised and non-hospitalised populations: A systematic review and meta-analysis. eClinicalMedicine 
2023;55:101762. doi:10.1016/j.eclinm.2022.101762.

135.	 Pérez-González A, Araújo-Ameijeiras A, Fernández-Villar A, Crespo M, Poveda E, Cabrera JJ et al. Long COVID in hospitali-
zed and non-hospitalized patients in a large cohort in Northwest Spain, a prospective cohort study. Sci Rep 2022;12:3369. 
doi:10.1038/s41598-022-07414-x.

136.	 Houben-Wilke S, Goërtz YMJ, Delbressine JM, Vaes AW, Meys R, Machado FVC et al. The Impact of Long COVID-19 on 
Mental Health: Observational 6-Month Follow-Up Study. JMIR Ment Health 2022;9:e33704. doi:10.2196/33704.

137.	 Johnsen S, Sattler SM, Miskowiak KW, Kunalan K, Victor A, Pedersen L et al. Descriptive analysis of long COVID sequelae 
identified in a multidisciplinary clinic serving hospitalised and non-hospitalised patients. ERJ Open Res 2021;7:00205-
2021. doi:10.1183/23120541.00205-2021.

138.	 Perrot JC, Segura M, Beranuy M, Gich I, Nadal MJ, Pintor A et al. Comparison of post-COVID symptoms in patients with 
different severity profiles of the acute disease visited at a rehabilitation unit. PLoS One 2022;17:e0274520. doi:10.1371/
journal.pone.0274520.

139.	 Berger P, Braude D. Post-intensive care syndrome: A crash course for general practice. Aust J Gen Pract 2021;50(9):647-9. 
doi:10.31128/AJGP.

140.	 Choutka J, Jansari V, Hornig M, Iwasaki A. Unexplained post-acute infection syndromes. Nat Med 2022;28:911-923. 
doi:10.1038/s41591-022-01810-6.

141.	 Rogers JP, Chesney E, Oliver D, Pollak TA, McGuire P, Fusar-Poli P et al. Psychiatric and neuropsychiatric presentations 
associated with severe coronavirus infections: a systematic review and meta-analysis with comparison to the COVID-19 
pandemic. Lancet Psychiatry 2020;7:611-627. doi:10.1016/S2215-0366(20)30203-0.

142.	 Kepinska AP, Iyegbe CO, Vernon AC, Yolken R, Murray RM, Pollak TA. Schizophrenia and influenza at the centenary of 
the 1918-1919 Spanish influenza pandemic: Mechanisms of psychosis risk. Front Psychiatry 2020;11:72. doi:10.3389/
fpsyt.2020.00072.

143.	 Ahmed H, Patel K, Greenwood DC, Halpin S, Lewthwaite P, Salawu A et al. Long-term clinical outcomes in survivors of 
severe acute respiratory syndrome and Middle East respiratory syndrome coronavirus outbreaks after hospitalisation or 
ICU admission: A systematic review and meta-analysis. J Rehabil Med 2020;52. doi:10.2340/16501977-2694.



124

A. Lauri Korajlija, N. Jokić-Begić, T. Jurin, M. Šoštarić: Biopsihosocijalne odrednice post-COVID sindroma. 
Soc. psihijat. Vol. 53 (2025) Br. 2, str. 99-124.

144.	 Lam MHB, Wing YK, Yu MWM, Leung CM, Ma RC, Kong AP et al. Mental morbidities and chronic fatigue in severe acu-
te respiratory syndrome survivors: Long-term follow-up. Arch Intern Med 2009;169:2142-7. doi:10.1001/archintern-
med.2009.384.

145.	 Hong X, Currier GW, Zhao X, Jiang Y, Zhou W, Wei J. Posttraumatic stress disorder in convalescent severe acute respi-
ratory syndrome patients: A 4-year follow-up study. Gen Hosp Psychiatry 2009;31:546-54. doi:10.1016/j.genhosppsy-
ch.2009.06.008.

146.	 Wu Y, Xu X, Chen Z, Duan J, Hashimoto K, Yang L et al. Nervous system involvement after infection with COVID-19 and 
other coronaviruses. Brain Behav Immun 2020;87:18-22. doi:10.1016/j.bbi.2020.03.031.

147.	 Balcom EF, Nath A, Power C. Acute and chronic neurological disorders in COVID-19: potential mechanisms of disease. 
Brain 2021;144:3576-88. doi:10.1093/brain/awab302.

148.	 Evans RA, Leavy OC, Richardson M, Elneima O, McAuley HJC, Shikotra A et al. Clinical characteristics with inflammation 
profiling of long COVID and association with 1-year recovery following hospitalisation in the UK: a prospective observa-
tional study. Lancet Respir Med 2022;10:761-75. doi:10.1016/S2213-2600(22)00127-8.

149.	 Proal AD, VanElzakker MB. Long COVID or Post-acute Sequelae of COVID-19 (PASC): An overview of biological factors that 
may contribute to persistent symptoms. Front Microbiol 2021;12:698169. doi:10.3389/fmicb.2021.69816.

150.	 Banić M, Janković Makek M, Samaržija M, Muršić D, Boras Z, Trkeš V et al. Risk factors and severity of functional impairment 
in long COVID: a single-center experience in Croatia. Croat Med J 2022;63:27-35. doi:10.3325/cmj.2022.63.27.

151.	 Jalušić Glunčić T, Muršić D, Basara L, Vranić L, Moćan A, Janković Makek M et al. Overview of symptoms of ongoing symp-
tomatic and post-COVID-19 patients who were referred to pulmonary rehabilitation-first single-centre experience in 
Croatia. Psychiatr Danub 2021;33(suppl 4):565-71.

152.	 Hegna E, Rački V, Hero M, Papić E, Rožmarić G, Radović K et al. Post-COVID-19 Syndrome in Neurology Patients: A Single 
Center Experience. Pathogens 2023;12:796. doi:10.3390/pathogens12060796.

153.	 Brkovic H. Analiza bolesnika obrađenih u pulmološkoj post-Covid ambulanti OB Dubrovnik. Dubrovnik: Sveučilište u 
Dubrovnik, 2023 (unpublished thesis).

154.	 Bower JE, Radin A, Kuhlman KR. Psychoneuroimmunology in the time of COVID-19: Why neuro-immune interactions 
matter for mental and physical health. Behav Res Ther 2022;154:104104. doi:10.1016/j.brat.2022.104104.

155.	 Bushell W, Castle R, Williams MA, Brouwer KC, Tanzi RE, Chopra D et al. Meditation and Yoga Practices as Potential Adjun-
ctive Treatment of SARS-CoV-2 Infection and COVID-19: A Brief Overview of Key Subjects. J Altern Complement Med 
2020;26:547-556. doi:10.1089/acm.2020.0177.


