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ABSTRACT

OBJECTIVE: Given the multisystem nature of COVID-19 and its potential neuro-psychiatric effects along with
the recognized role of systemic inflammation in the prognosis of both COVID-19 and psychiatric disorders, it is
imperative to assess psychiatric symptoms in COVID-19 patients. This study sought to investigate the value of
systemic immune-inflammation index (Sll) scores, levels of anxiety and depressive symptoms assessed within
the initial 24 hours following COVID-19 diagnosis as potential predictors of the clinical trajectory of COVID-19.
METHODS: This study involved 64 patients admitted to our COVID-19 ward with mild-to-moderate COVID-19
pneumonia, all of whom underwent a psychiatric evaluation within 24 hours of admission. Upon admission,
levels of c-reactive protein and inflammatory markers including leukocyte, neutrophil, thrombocyte, and
lymphocyte counts were measured to calculate individual SlI scores. Psychiatric evaluations were conducted
using the State-Trait Anxiety Inventory (STAI), Hamilton Depression Rating Scale (HDRS), and Standardized

Mini-Mental Test (SMMT).

RESULTS: The patients with clinical deterioration of COVID-19 exhibited higher STAI-Trait and STAI-State
subscale scores measured upon admission compared to those without clinical deterioration. HDRS scores
showed no significant correlation with clinical deterioration. STAI-State subscale scores correlated with SlI
scores and the duration of hospital stay. High baseline STAI scores and SlI scores predicted COVID-19 clinical

deterioration.

CONCLUSION: Our study demonstrated that the initial SIl and STAI scores assessed within the initial 24 hours
of hospitalization for COVID-19 significantly predicted the clinical progression of the disease during the hospital

stay (Tab. 5, Ref. 37). Text in PDF www.elis.sk
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Introduction

The COVID-19 pandemic has increased the prevalence of
psychiatric disorders by fusing societal and personal stressors
with direct effects of SARS-CoV-2 on the central nervous system.
This phenomenon is attributed to various factors, including the
virus’s direct impact on CNS, the neuropsychiatric consequences
of systemic and CNS inflammation, and psychosocial elements
like social isolation, illness anxiety, stigma, and functional impair-
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ment. Given the complexity of the COVID-19 virus and related
research, identifying psychiatric symptoms in COVID-19-infected
individuals stands as essential (1). The symptoms of COVID-19
might range from being completely absent to experiencing seri-
ous multi-organ failure and respiratory distress. About 50% of
patients remain asymptomatic. Typical symptoms include fever,
dry cough, difficulty breathing, back discomfort, exhaustion,
diarrhea, and a loss of taste or smell. Additional symptoms may
include headache, infrequent hemoptysis, conjunctivitis, gas-
trointestinal problems, or chest pain. Fatalities can result from
complications such as pneumonia, organ failure, and cytokine
storm. The severity of the disease is determined based on clini-
cal, laboratory, radiographic, hemodynamic, and organ function
assessment (2-5). It has been shown that inflammatory markers
such as c-reactive protein (CRP), D-dimer, and ferritin correlate
with the clinical severity of COVID-19. This condition leads to an
increase in neutrophil-lymphocyte ratio (NLR), along with serum
levels of various cytokines and chemokines (5, 6, 7) However, it is
acknowledged that cytokine dysregulation is also associated with
factors linked to psychiatric disorders (8—10). The exact cause of
the altered inflammatory response remains uncertain. Extensive

Indexed and abstracted in Science Citation Index Expanded and in Journal Citation Reports/Science Edition


http://www.elis.sk

Bratisl Med J 2024; 125 (10)
589-596

research has been conducted on the connection between inflam-
mation, anxiety disorders, and depression. Inflammatory markers
like CRP and IL-6 cytokines, NLR, and leukocyte count have
all been utilized to investigate how inflammation contributes to
the development of anxiety disorders and depression (11, 12).
In a thorough meta-analysis exploring the relationship between
NLR and psychiatric disorders, NLR was found to be elevated
across a wide range of psychiatric conditions. Another longitu-
dinal meta-analysis examining the relationship between inflam-
matory markers and increased risk for depression found a small
but significant link between elevated CRP levels and subsequent
depressive symptoms. However, the available information failed to
conclusively establish a clear risk factor or causal relationship (11).
Another study revealed that individuals experiencing symptoms of
depression without undergoing antidepressant therapy exhibited
significantly higher NLR levels compared to healthy controls (13).
Several studies have reported a correlation between the anxiety
levels of individuals with COVID-19 and inflammatory mark-
ers (14, 15). The Systemic Immunity-Inflammation Index (SII),
calculated as NLR value multiplied by platelet count, serves as
a widely used quantitative indicator of the balance between sys-
temic inflammation and immune response. This index evaluates
the function of neutrophils, platelets, and lymphocytes, important
players in various inflammatory pathways. The unpredictability of
the pandemic has significantly raised the prevalence of depression
and anxiety rates in society. Anxiety not only affects individuals
with psychiatric disorders, it also has broader societal implications,
presenting as significant challenges that need to be addressed (16).

Direct effects on the brain along with stress-induced effects
are two categories used in classifying COVID-19’s impact on the
brain and mind. According to the stress-diathesis model, stress-
mediated influences may lead to psychiatric disorders, exacerbate
pre-existing conditions, or cause symptomatic stress reactions
below diagnostic thresholds. The severity and prognosis of internal
illnesses may be negatively impacted by anxiety and depressive
symptoms, particularly those affecting the immune system. As
our understanding of COVID-19 continues to evolve, we become
increasingly aware of its prognosis and psychological effects.
This study aims to investigate relationships between anxiety, the
severity of depression symptoms, and COVID-19 prognosis. The
study seeks to identify correlations and possible risk factors for
symptoms of anxiety and depression using clinical methods and
quantitative immune system assessments.

Methods

This single-center prospective study enrolled patients hospi-
talized with a diagnosis of COVID-19 between June 14, 2021,
and September 14, 2021, at the COVID-19 clinic of University
Hospital.

During this period, our center treated and followed up 141 pa-
tients diagnosed with COVID-19. Among these patients, 69 had
mild-to-moderate pneumonia, 48 had severe pneumonia, 6 had
communication-impairing hearing loss, 11 were receiving mental
health treatment, 1 had a diagnosis of psychotic disorder, and 3 had
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an SSMT score below 23. A total of 77 patients were excluded from
the study, including 8 who were unable to participate in interviews
within the first 24 hours of admission. Subsequently, 64 patients
were included in the final analysis.

Inclusion criteria were as follows: adult age over 18 years,
mild-to-moderate pneumonia findings, follow-up in the setting of
COVID-19 ward, absence of psychiatriCtreatment within the past
one month, Standardized Mini-Mental Test (SMMT) score >23,
and informed consent to participate in the study. Individuals were
excluded from the study if their clinical state required intensive
care unit follow-up at the beginning of hospital treatment, or if
they had severe comorbid pneumonia or a respiratory system dis-
ease requiring continuous oxygen therapy before hospitalization
due to COVID-19. Individuals with a known history of chronic
psychiatric illness such as bipolar disorder, schizophrenia, or simi-
lar chronic psychiatric illnesses, those with current examination
findings consistent with dementia or mental retardation, or elated
diagnoses were also excluded. Similarly, prospective participants
were excluded from the study if they had a hearing or visual im-
pairment potentially preventing them from being interviewed, or
if the SMMT score obtained during the psychiatric examination
was below 23. After the psychiatric interview, the hospitaliza-
tion process and clinical course of the patients were followed up
through the hospital information system.

Throughout the follow-up period, the clinical progression of
disease severity among patients with mild-to-moderate pneumonia
was determined in accordance with the COVID-19 Adult Patient
Treatment Guidelines (17).

Ethical consideration

The study obtained approval from the Ministry of Healthcare
upon submission of an application to the Scientific Research
Platform on May 8, 2021. Additionally, an approval was granted
by the University Faculty of Medicine Clinical Research Ethics
Committee, decision numbered 2021-06.

Data Collection Tools

Sociodemographic and Clinical Data: The first section of the
survey form includes demographic variables such as age, gender,
education, occupational, marital status, and income status. Addi-
tionally, it covers a brief history of current and lifetime psychiatric
illnesses, alcohol and substance use, chronic illnesses, and family
history of psychiatric illness. Details of succinct history of the
COVID-19 disease and method of hospital admission were also
collected.

The second part of the survey form captures clinical informa-
tion, including initial symptoms related to the disease, duration
from the onset of symptoms to hospital admission, vital signs,
symptoms observed during follow-up, severity of the disease dur-
ing clinical monitoring, requirement for oxygen therapy, clinical
deterioration, intensive care unit admission, need for intubation,
duration of hospitalization, and follow-up clinical data.

State-Trait Anxiety Inventory (STAI): STAI, developed by
Spielberg et al. in 1970 and later translated into Turkish and
validated by Oner and Le Compte (18), consists of 40 items
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presented in a Likert format with four response options: “not at
all,” “somewhat,” “a lot,” and “totally.” The inventory consists of
two sets of twenty questions designed to measure anxiety levels.
The value of the score directly correlates with the level of anxiety
experienced by the individual.

Hamilton Depression Rating Scale (HDRS): HDRS, developed
by Hamilton in 1960, is a tool used to assess the severity of depres-
sion and monitor its fluctuations based on responses to seventeen
questions. This scale evaluates depressive symptoms experienced
within the precedent fourteen days, assigning a score ranging from
0 to 4 for each item. A threshold score of 7 is regarded as indicative
of depression. Akdemir et al evaluated the validity and reliability
of the evaluation for Turkey (19).

Standardized Mini-Mental Test (SMMT): SMMT, introduced
by Folstein et al. for the first time in 1975, is a rapid, practical, and
standardized assessment tool designed to measure an individual’s
overall cognitive capacity. The test consists of eleven questions
categorized into five domains: orientation, memory registration,
attention, calculation, recall, and language. Scores range from 0
to 30, with higher scores indicating better cognitive function (20).

Statistical analysis

Data analysis was performed using the SPSS 22.0 software
package. Descriptive statistics were utilized to present frequency
and percentage values for categorical variables along with mean
and standard deviation for continuous variables. For variables not
following a normal distribution, the non-parametric Mann—Whit-
ney U test was employed to compare continuous variables between
two groups after the t-test had been used to evaluate the parametric
assumptions. To compare categorical variables between the two
groups, the chi-square test was performed. Correlation analyses
were conducted to examine relationships between continuous
variables. Spearman correlation analysis was used for variables
with normal distribution, while Pearson correlation analysis was
employed for those with a non-normal distribution.

The correlation coefficient (r) was interpreted as indicating
weak (0.00-0.24), moderate (0.25-0.49), strong (0.50-0.74), or
extremely strong (0.75-2.00) correlation. LogistiCregression
analysis was used for several analyses. The threshold for statistical
significance was set at p<0.05.

Results

The study included 64 inpatients with COVID-19, with
a mean age of 56.5+£16.0 years, with 64.1% (n=41) being male.
The analysis of demographic characteristics revealed that 78.1%
(n=50) of the participants were urban dwellers, 32.8% (n=21)
were primary school graduates, and 76.6% (n=49) were married.
The majority of them had a medium economic income (48.4%,
n=31). Table 1 summarizes the demographic characteristics of the
participants in detail.

In our sample, 15.6% (n=10) of the participants reported
smoking and 34.4% (n=22) reported drinking alcohol. Addition-
ally, 37.5% (n=24) reported to be exercising regularly (Tab. 2).
There were no significant differences between the groups with and

without clinical deterioration of COVID-19 in terms of age, gender,
defined economic status, smoking, and alcohol use.

The examination of clinical data revealed that the duration of
admission to the health center was 2.6+1.9 days, while the dura-
tion of hospitalization was 5.6+2.8 days. Additionally, 48.4% of
patients (n=31) were newly admitted for follow-up. The most
prevalent symptoms among patients were weakness (1.6%;
n=1), myalgia (4.7%; n=3), loss of taste and smell (1.6%; n=1),
headache (1.6%; n=1), cough (1.6%; n=1), shortness of breath
(26.6%; n=17), gastrointestinal (GIS) symptoms (9.4%; n=6), fever
(1.6% (n=1), and cough (1.6%; n=1). In line with the COVID-19
Guidelines issued by the Ministry of Healthcare, 56.3% (n=36)
of patients with mild-to-moderate pneumonia exhibited a milder
illness severity, characterized by oxygen saturation >93% in room
air. During the hospital stay, the average SpO2 was 92.92+3.41.
Notably, 39.1% of patients (n=25) experienced a progression

Tab. 1. Distribution of sociodemographic data of the patient.

Mean=SD/n (%)

Age 5.50 £16.02
Female 23 (35.9)
Gender Male 41 (64.1)
City center 50 (78.1)
Place of residence Village/Town 14 (21.9)
Education level Uneducated 4(6.3)
Literate 5(7.8)
Primary school 21(32.8)
Secondary school 6(9.4)
High school 9(14.1)
College 7(10.9)
University 11(17.2)
Master’s/Doctorate 1(1.6)
Duration of education (years) 8.53+5.12
Marital status Single 4(6.3)
Married 49 (76.6)
Widowed 6(9.4)
Divorced 5(7.8)
Working status Working 28 (43.8)
Not working 36 (56.3)
Defined economic status  Very good 1(1.6)
Good 5(7.8)
Moderate 31 (48.4)
Poor 20 (31.3)
Very poor 7(10.9)
Smoking Yes 10(15.6)
Quit smoking 19(29.7)
Never smoked 35(54.7)
Alcohol consumption  Yes 22(34.4)
Used it for a while, then quit 5(7.8)
Never used 37 (57.8)
Substance use Used it for a while, then quit 1(1.6)
Never used 63 (98.4)
Regular exercise Yes 24 (37.5)
No 40 (62.5)

Mean+SS — meantstandard deviation
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Tab. 2. Clinical data of COVID-19 inpatients.

Mean+SD/n (%)

Time until hospital application (days) 2.61+1.94
Time to hospital admission (days) 5.67+2.88
Added symptom in follow-up Yes + 31 (48.4)
No — 33 (51.6)
Added symptom in follow-up Fever 1(1.6)
Cough 1(1.6)
Dyspnea 17 (26.6)
GIS symptoms 6(9.4)
Weakness 1(1.6)
Myalgia 3(4.7)
Inability to taste and smell 1(1.6)
Headache 1(1.6)
Disease severity at admission Mild-to-moderate pneumonia 64 (100.0)
Admission SpO, (%) 92.9+3.4
Increase in oxygen demand Yes 28 (43.8)
No 36 (56.3)
Deterioration of COVID-19 clinical Yes 25(39.1)
manifestation No 39 (60.9)
Admission to the intensive care unit Yes 13 (20.3)
during hospital observation No 51 (79.7)
Need for intubation Yes 7(10.9)
No 57 (89.1)
Death Yes 7(10.9)
No 57 (89.1)
Follow-up duration in hospital (days) 10.84 +7.34

indicative of condition deterioration, while 43.8% (n=28) experi-
enced an increase in oxygen requirements (Tab. 2).

Analysis of psychometric assessment tools applied to patients
according to cut-off scores

The mean STAI-State anxiety subscale score was 42.6+11.5,
while the mean STAI-Trait anxiety subscale score was 37.0£9.1.
Additionally, the mean HDRS score was 6.4+5.2, and the mean
SMMT score was 28.6+1.7. Notably, the STAI-Trait and STAI-
State anxiety subscale scores exceeded 40 points in 29.7% (n=19)
and 48.4% (n=31) of patients, respectively, while 12.5% of the
patients were assessed with a HDRS score above 7.

The relationship between clinical deterioration of COVID-19
and psychometric scale scores along with other variables

The mean STAI-Trait and STAI-State subscale scores of the
patients experiencing clinical deterioration of COVID-19 were
41.1£8.5 (p=0.002) and 46.24+8.5 (p=0.026), respectively. In
contrast, those without clinical deterioration had mean subscale
scores of 34.5+£8.7 and 40.4£11.5, respectively. The differ-
ences in these mean subscale scores between the two patient
groups were statistically significant (p=0.002 and p=0.026,
respectively).

Evaluation of anxiety and depression symptom levels

Upon examining the relationship between psychometric
measurements and sociodemographic data, notable differences
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emerged. Specifically, STAI-Trait subscale scores were found to
be significantly higher (p=0.001) in women (42.4+9.2) compared
to men (34.1£7.6). Furthermore, individuals with a secondary
school education level exhibited higher scores (39+9.2) than
those with a high school education level and above (34.6+8.6)
(p=0.028). Similarly, participants who rated their economic status
as poor or very poor (40.1£9.8) were found to have significantly
higher scores than others (34.9+8.1) (p=0.019). Moreover, HDRS
scores were higher among participants with a secondary education
level or below (7.8+5.6) compared to those with a high school or
higher education level (4.643.9) (p=0.009). Likewise, those who
described their economiCstatus as poor or very poor (8.1+6.2) had
significantly higher HDRS scores than others (5.2+4.1) (p=0.044)
(Tab. 3).

Correlation analysis of psychometric assessment tools
Significant correlations were found between distinct psy-
chometric measurements. Specifically, there were statistically
significant positive correlations across STAI-Trait subscale scores,
STAI-State subscale scores (=0.631; p<0.001) and HDRS scores
(r=0.579; p<0.001). Conversely, a statistically significant negative
correlation was observed between STAI-Trait subscale scores
and SMMT scores (r=—0.268; p=0.032). Similarly, a significantly
negative correlation was observed between STAI-State subscale
scores and SMMT scores (r=—0.327; p=0.008), while a statisti-
cally significant positive correlation was found between HDRS
and SMMT scores (1=0.589; p<0.001). Additionally, a statistically
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Tab. 3. Relationship between sociodemographic data and anxiety and depression symptom levels.

STAI-Trait STAI-State HDRS
Mean SD Mean SD Mean SD
Age >55 years old 38.12 10.23 43.42 12.43 6.66 5.54
<56 years old 36.00 7.78 41.80 10.59 6.16 5.03

p=0.35* p=0.57* p=0.70*
Gender Female 42.43 9.29 45.08 9.95 6.43 4.64
Male 34.09 7.60 41.26 12.20 6.41 5.64

p=0.001" p=0.13° p=0.61°
Place of residence City Center 37.36 9.54 42.50 11.65 6.16 5.34
Village/Town 36.14 7.63 43.14 11.42 7.35 5.07

p=0.78° p=0.86" p=0.20°
Status of education Secondary school or lower 39.00 9.17 44.30 12.28 7.83 5.77
High School or Higher 34.64 8.59 40.50 10.26 4.60 3.93

p=0.028" p=0.86" p=0.009°
Marital status Married 37.10 8.79 42.38 11.44 5.95 4.69
Single 37.06 10.44 43.46 12.12 7.93 6.80

P=0.66" P=0.75% P=0.54°
Defined economic status Poor 40.07 9.77 45.03 11.20 8.07 6.21
Other 3491 8.06 40.89 11.57 5.21 4.14

p=0.019° p=0.152 p=0.044°

a— t-test, b — Mann—Whitney U test

significant negative correlation was observed between HDRS and
SMMT scores (r=0.431; p<0.001).

Furthermore, a statistically significant correlation was detected
between SII (Systemic Immune-Inflammation Index, defined as
platelet X neutrophil/lymphocyte) and STAI-State subscale scores
(r=0.248; p=0.048) (Tab. 4).

Logistic regression analysis _for predictors of clinical deteriora-
tion in COVID-19

The univariate logistic regression analysis was employed to
evaluate the potential of variables (age, gender, hospitalization
history, and STAI-Trait subscale score) to predict clinical dete-
rioration in COVID-19. The results for age (p=0.040, OR=1.044,
95%CI 1.002-1.088), gender (p=0.238, OR=2.404, 95%CI
0.559-10.335), history of hospitalization (p=0.253, OR=2.141,
95%CI 0.580-7.910), STAI-Trait subscale score (p=0.013,
OR=1.114, 95%CI 1.023—1.212) values are presented in Table 5.

Discussion

Data from psychiatric interviews, evaluation instruments, so-
ciodemographic data, and SII results were collected for this study.
Within 24 hours of admission, 64 patients with mild-to-moderate
pneumonia were evaluated for anxiety and depressive symptoms
at a COVID-19 clinic. The study investigated the relationship
between these symptoms and clinical progression of COVID-19.
Among the 64 participants admitted to COVID-19 clinic, no
discernible differences were found between patients with and
without clinical deterioration in terms of age, gender, economic
status, smoking, or alcohol use.

Most studies investigating the psychological impact of COV-
ID-19 on anxiety and depressive symptom levels found the effect

to be higher in women than in men (21-24). Studies investigating
anxiety and depression in patients hospitalized with COVID-19
infection also noted that anxiety and depressive symptom levels
were higher in women (14, 25). Similarly, a comprehensive study
comparing mental health during and prior to the pandemic reported
that women were more affected by the pandemic process compared
to men (24). In accordance with aforementioned studies, our results
show that the STAI-Trait anxiety scores in hospitalized women
were significantly higher than in hospitalized men. Similarly,
STAI- State anxiety scores and depressive symptom levels were
found to be higher in women, but the difference was not significant.

Tab. 4. Correlation of anxiety and depressive symptoms with inflam-
matory parameters.

STAI-Trait Score STAI- State Score = HDRS

CRP r 0.073 —0.062 0.123
p 0.567 0.627 0.334
NLR r 0.02 0.103 0.055
p 0.875 0.42 0.668
SII r 0.094 0.248* 0.085
p 0.459 0.048* 0.506

Tab. 5. Logistic regression analysis for predictors of clinical deteriora-
tion in COVID-19.

Odds ratio p
(%95 confidence)
Age 1.044 (1.002-1.088) 0.040

Gender 2.404 (0.559-10.335)  0.238
History of re-hospitalization 2.141 (0.580-7.910) 0.253
STAI-Trait subscale 1.114 (1.023-1.212) 0.013

a — Spearman correlation analysis, CRP — c-reactive protein, NLR — neutrophil-to-
lymphocyte ratio, SII — systemic immune-inflammation index (platelet neutrophil/
lymphocyte counts
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In a meta-analysis examining the data of 22 studies, the mean
time from the onset of the disease to hospitalization was found
to be 5.5 days (26). Similarly, the mean time to hospitalization in
our study was found to be 5.67+2.88 days.

In our study, 20.3% (n=13) of the patients followed up in
the COVID-19 ward were transferred to the intensive care unit.
Several published studies state that 3-32% of hospitalized patients
required a transfer to the intensive care unit due to complications
that had emerged during their follow-up (28, 29). In previous
studies, mortality rates ranged widely from 1.1% to 32.5%, with
the severity of COVID-19 pneumonia during hospitalization being
the determining factor (30-32). In a meta-analysis, the mortality
rate in patients hospitalized with COVID-19 was 17.62% (33).
The lower mortality rate in our study (10.9%; n=7) could have
stemmed from the fact that individuals with a diagnosis of severe
pneumonia had been excluded from the study due to their inability
to undergo psychiatric evaluation. We assert that our study consti-
tutes a significant contribution to ongoing research. In our study
cohort, the STAI-Trait and STAI-State subscale anxiety scores, as
well as HDRS scores exceeded the cut-off value in 29.7% (n=19),
48.4% (n=31) and 12.5% of patients evaluated within the first day
of hospitalization, respectively.

These findings align with a meta-analysis encompassing 25
studies, which reported a 47% prevalence of anxiety in patients
hospitalized for COVID-19 infection (34). However, unlike our
study, those reviewed in this meta-analysis include all clinical
severity stages of COVID-19 (35). In studies evaluating patients
with a milder course of COVID-19, the prevalence rates of anxiety
and depression were found to be 20.8% and 29.7%, respectively
We posit that the our observed rates of patients surpassing cut-off
scores established by symptom-screening tools are consistent with
previously published findings.

The psychological ramifications of COVID-19 stem from an
interplay of immunological reactions and stressors such as isola-
tion, fear, and social stigma. Compared to other coronaviruses
like SARS and MERS, COVID-19 induces higher levels of the
cytokine T-helper-2, potentially exacerbating the symptoms.
Elevated cytokines have been implicated in immune and mental
health interactions, thereby potentially aggravating illness pro-
gression (23). Previous studies have established a correlation
between the severity of COVID-19 disease and inflammatory
markers such as CRP, D-dimer and ferritin, as well as increases
in NLR and serum levels of various cytokines and chemokines
(25). Several published studies have implicated systemic cytokine
dysregulation as one of the factors associated with psychiatric
disorders (8-10). Uncertainty remains regarding whether the
systemic inflammatory response contributes to the onset of psy-
chiatric disorders or arises as a consequence of these disorders.
Among psychiatric illnesses with presumed immunological eti-
ologies, anxiety disorders and depression have garnered the most
research attention. Investigations have extensively scrutinized
parameters such as leukocyte count, NLR, inflammatory markers
like CRP, and cytokines like IL-6 to elucidate the involvement
of inflammation in the pathophysiology of these conditions.
A meta-analysis examining the relationship between NLR and

594

psychiatric disorders revealed elevated NLR values found across
a spectrum of mental diseases, suggesting a possible connection
between inflammation and psychiatric pathology (11, 12). Simi-
larly, in another meta-analysis aiming to examine the relationship
between inflammatory markers and increased risk of depression,
particularly through longitudinal studies, the findings indicated
amodest yet significant correlation between elevated CRP levels
and the development of symptoms of depression observed during
follow-up. However, the available data did not suffice to establish
a direct causal relationship (13).

Several published studies have reported a correlation between
the anxiety levels of individuals with COVID-19 and inflammato-
ry markers present in their peripheral blood (14, 15). Furthermore,
an examination of additional data revealed that 23% of patients
exhibited anxiety or depression symptoms six months after the
onset of COVID-19 symptoms and subsequent hospital discharge.
Notably, according to the study, the severity of COVID-19 was
found to be associated with a higher likelihood of experiencing
major anxiety or sadness during the post-recovery period. These
psychological symptoms appeared to be linked to the severity of
the disease, which in turn correlated with a heightened inflam-
matory response. However, despite these findings, the study did
not provide detailed information on the relationship between
inflammatory markers and psychiatric symptoms, particularly at
the early symptoms (17). A study investigating post-discharge
psychiatric symptoms in COVID-19 patients found no significant
correlation between anxiety, depression, CRP, or NLR levels upon
admission. However, anxiety and depression were found to be
associated with SII scores. Notably, this investigation spanning
the initial three days of hospitalization for COVID-19 patients
found no significant correlation between CRP or NLR values
and feelings of anxiety or depression (16). Consistent with these
findings in the current literature, our study revealed no strong
correlation of anxiety and depression symptom levels with c-
reactive protein and NLR. However, a statistically significant
correlation was found between the SII scores and the STAI-State
subscale scores. Furthermore, our study identified a statisti-
cally significant correlation of the STAI-Trait and State subscale
scores with clinical deterioration of patients hospitalized in the
COVID-19 clinic during follow-up. In addition to this finding,
it has been shown that there is a statistically significant correla-
tion of the STAI-Trait subscale, STAI-State subscale, and HDRS
scores assessed within the first 24 hours of hospitalization with
the duration of hospitalization of the patients due to COVID-19.
SII is recognized as an objective indicator reflecting the balance
between systemic inflammation and immune response taking
into account neutrophil, platelet and lymphocyte counts jointly
involved in various immune and inflammatory response pathways
(16). Given the significance of prognostic factors in COVID-19,
inquiries into the influence of psychiatric comorbidities on the
inflammatory response have been initiated. However, further
research in this area is warranted. In our study, within the first 24
hours of admission, all patients underwent rapid assessments for
signs of anxiety and sadness. Although this approach may seem
limited, we assert that our research provides important insights
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into predicting the clinical trajectories of COVID-19 individuals.
Additionally, it establishes a quantifiable association between
inflammation and the etiopathogenesis of anxiety symptoms, rep-
resenting a significant advancement in this field. Previous studies
examining psychiatric symptoms following COVID-19 infection
have reported high rates of anxiety and depression symptom levels
after inpatient treatment. However, there is a scarcity of literature
correlating the psychiatric symptoms at the onset of the disease
with the subsequent clinical course (36,37) Our study contributes
to addressing this gap, shedding light on the early manifestation
of psychiatriCsymptoms in COVID-19 patients and their potential
implications for disease progression.

Limitations

The limitations of our study stem from the small sample size,
absence of longitudinal follow-up of psychiatriCsymptoms, and
lack of a control group comprising non-hospitalized patients.
However, certain strengths merit acknowledgement. Notably, the
uniformity in disease severity among patients at the initial assess-
ment, limited to those with mild-to-moderate pneumonia, enhances
the internal validity of our findings. Furthermore, the inclusion of
patients without pre-existing diagnosis of psychiatriCdisease and
drug use minimizes confounding variables, adding to the robust-
ness of our study design.

Conclusion

In this study, we identified several predictors of the COVID-19
clinical course within 24 hours of hospitalization, including age,
gender, recurrent hospitalizations for COVID-19, and the STAI-
Trait subscale score. While to a lesser extent, SII also exhibited
a capacity to predict clinical outcomes. The observed correlation
between the STAI-Trait score and SII may shed light on the role
of anxiety in COVID-19 prognosis. Early detection of psychiatric
signs is essential for preventing post-infection complications.
Addressing these symptoms promptly may mitigate anxiety and
despair, potentially influencing the course of the infection and
averting psychiatric sequalae. Given the impact of COVID-19 on
the central nervous system and emergence of neuropsychiatric
symptoms, further investigation is required. This study adds to
our current understanding of the mental aspects of COVID-19,
emphasizing the importance of comprehensive assessment and
management of psychiatric symptoms in affected individuals.
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