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Abstract 

Background The infection caused by the SARS-CoV-2 virus has led to the emergence of a novel diagnostic entity 
known as “post-COVID syndrome” (PCS). It is characterized by a constellation of medical and psychiatric symptoms 
that occur and persist for variable duration following the COVID infection. Among these post-COVID psychiatric 
symptoms are depressive and anxiety disorders, which were found to be the highest prevalence in the post-COVID 
period. The frequency and severity of post-COVID symptoms are correlated with the severity of the infection. Many 
inflammatory and coagulation markers have been involved in the severity of post-COVID symptoms and hence 
the development of post-COVID psychiatric symptoms/disorders. Limited research has been conducted to examine 
the psychological challenges experienced by individuals in the early stages of post-COVID recovery in Egypt, specifi-
cally within a timeframe of 1 to 3 months. The current study aims to estimate the occurrence rate of early post-COVID 
psychiatric symptoms/disorders such as depression and anxiety and to detect its association with clinical and severity 
parameters of COVID-19 infection.

Methods The current study was a comparative cross-sectional approach, from the chest department’s “post-
COVID-19 follow-up” outpatient clinic at Kobri ElKoba Medical Complex in Cairo, Egypt. A convenient sample of adult 
Egyptian patients were recruited between October 2021 and June 2022. They were subjected to the following: 
a pre-designed questionnaire to collect the patients’ demographic characteristics, Arabic version of General Health 
Questionnaire (GHQ) to identify potential cases, Arabic version of Structured Clinical Interview for DSM-IV (SCID I) 
Clinician Version (SCID-CV) and retrieval of essential related clinical and laboratory data like C-reactive protein (CRP), 
systemic immune-inflammation index (SII): (neutrophils × platelets)/lymphocytes), neutrophil/lymphocyte ratio (NLR) 
and platelet/lymphocyte ratio (PLR), and D-dimer and COVID-19 treatment lines together with a liker scale question-
naire to assess the severity of COVID-19 infection.

Results Depression was found to be the most prevalent psychiatric disorder (45.6%) among the study participants, 
followed by generalized anxiety disorder (42.1%). Subthreshold GAD and depression were found in 17.5% and 14% 
of patients respectively. COVID was a major predictor of GAD (p 0.000), while being on antibiotics (p = 0.033), having 
cardiac illnesses (p = 0.007), and an increased D dimer (p = 0.022) were the most predictive factors for depression.

Conclusion COVID-19 infection has demonstrated an increased risk of mental health problems in multiple domains. 
It was evident that depression was the most presenting psychiatric illness among the studied sample (45.6%), 
while generalized anxiety disorder was the second most prevalent disorder (42.1%). And suicide was found in 9.6% 
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of the study sample. It is worth noting that our results displayed a high prevalence of subthreshold psychiatric symp-
toms. These findings emphasize the utmost need for mental health assessments for all survivors.

Keywords Post COVID, PCS, Depression, GAD, Inflammation

Introduction
In the context of a severe acute respiratory syndrome cor-
onavirus 2 (SARS-CoV-2) infection, the post coronavirus 
disease of 2019 (COVID-19) illness is widely acknowl-
edged as a major clinical consequence [1]. The notion of 
“infection plus” has lately been used to characterize the 
consequential outcomes of infectious pandemics such as 
COVID-19, as their psychological and cognitive impacts 
typically surpass their medical influences [2].

Extensive scholarly literature indicates that the preva-
lence of post-COVID-19 syndrome varies between 10 
and 35%. Nevertheless, it is worth noting that rates as 
high as 85% have been observed among individuals who 
had been previously hospitalized [1]. Despite ongoing 
debate, recent suggestions have proposed diagnostic 
criteria and a classification system for post-COVID-19 
syndrome. This new clinical entity can be categorized 
into three groups: (a) subacute syndrome or ongoing 
symptomatic COVID-19, characterized by symptoms 
and abnormalities persisting from 4 to 12 weeks after 
acute COVID-19; (b) chronic or long post-COVID-19 
syndrome, which encompasses symptoms and issues 
that persist or emerge after 12 to 24 weeks following the 
onset of acute COVID-19; and (c) persistent post-COVID 
symptoms, referring to symptoms that continue for more 
than 24 weeks and cannot be attributed to any other 
diagnoses [3, 4].

The current recommendation by the World Health 
Organization (WHO) is to refer to the condition as “post-
COVID-19 condition,” as this terminology avoids assign-
ing causality or specifying the duration [5]. In recent 
times, the International Classification of Diseases, 10th 
edition (U09) and the International Classification of Dis-
eases, 11th edition (RA02) have introduced distinct codes 
[6, 7] for the purpose of identification. The condition 
known as “Post COVID-19 condition” has been officially 
recognized by the International Classification of Dis-
eases, 11th edition. It manifests in individuals who have 
an established record of probable or confirmed infec-
tion with the SARS CoV-2 virus. Typically, this condition 
arises approximately 3 months after the initial onset of 
COVID-19 symptoms and persists for a minimum of 2 
months. Importantly, the symptoms experienced by these 
individuals cannot be attributed to any other diagnos-
able condition. Symptoms may manifest either as a fresh 
beginning subsequent to the initial recuperation from an 
acute episode of COVID-19 or as a continuation of the 

initial disease. Symptoms may exhibit variability, muta-
bility, or recurrence over time.

Frequently observed are enduring medical manifesta-
tions subsequent to the first onset of COVID-19, which 
commonly encompass symptoms such as weariness, dif-
ficulty breathing, thoracic discomfort, and persistent 
coughing [4]. Multiple studies have indicated that there 
is a notable prevalence of sleep and psychiatric issues 
during the COVID-19 pandemic, with roughly 26 to 40% 
of individuals experiencing such problems persisting for 
up to 6 months after their initial infection. The symp-
toms associated with this condition encompass a range 
of manifestations, such as obsessions and compulsions, 
diminished engagement in social interactions, impaired 
capacity to pay attention, displays of aggression, height-
ened irritability, substance abuse, cognitive impairments, 
and the development of post-traumatic stress disorder 
[8–11]. The enduring nature of these symptoms has a 
substantial impact on the quality of life experienced by 
patients and contributes to an increased level of required 
care [12, 13].

An etiology of post-COVID-19 syndrome remains 
predominantly elusive. The pathophysiology of the con-
dition has been hypothesized to involve multiple inter-
acting pathways. The pathogenesis of post-COVID-19 
syndrome involves several factors, including prolonged 
inflammatory and immune reactions characterized by 
elevated levels of interferon-γ and interleukin-2, and 6 
[14, 15]. Additionally, virus-driven tissue damage [16, 
17], alterations in the microbiome [18], and the occur-
rence of a multisystem inflammatory syndrome in adults 
(MIS-A) [19] have all been identified and associated with 
this condition.

Additional pathogenic pathways implicated in post-
COVID-19 syndrome encompass immune-mediated 
vascular dysfunction and thromboembolism [20]. Ele-
vated levels of D-dimer have been seen in severe cases 
of COVID-19, which are often accompanied by micro-
angiopathy and a state of hypercoagulability. Multiple 
investigations have documented a correlation between 
elevated baseline D-dimer levels and the occurrence of 
depression and cognitive deterioration during the post-
COVID-19 phase [21]. Multiple studies have revealed 
several sociodemographic and clinical risk factors asso-
ciated with the development of PCS. For instance, gen-
der disparities have been seen, with a higher prevalence 
of PCS in females compared to males. Furthermore, it 
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has been found that women have a more pronounced 
specific T-cell response to the SARS-CoV-19 virus, 
which may contribute to their increased susceptibility 
to PCS [22]. Furthermore, it appears that middle-aged 
adults are more susceptible to its effects compared to 
elderly individuals [5].

Furthermore, additional literature has demon-
strated that the psychological symptoms observed 
are not solely confined to the post-COVID-19 period. 
Instead, the intensity of these symptoms is influenced 
by the severity of the inflammatory response expe-
rienced during the initial illness, thereby exerting a 
substantial influence on the overall quality of life for 
affected individuals. The topic of discussion pertains 
to the COVID-19 pandemic. However, the existing 
evidence on fundamental inflammatory biomarkers 
in post-COVID-19 syndrome is very limited, lacking 
proper organization, and exhibits conflicting findings 
[18]. To date, numerous methodological shortcomings 
have been identified in the existing body of literature 
pertaining to post-COVID-19 psychiatric sequelae. 
These limitations include the absence of a standard-
ized assessment of SARS-CoV-2 infection [23] and the 
failure to assess severity markers [24]. Moreover, a sig-
nificant proportion of these investigations focused on 
a limited range of neuropsychiatric symptoms when 
examining the presence of psychiatric symptoms or dis-
orders following COVID-19 [25]. The primary method 
employed for evaluating psychiatric symptoms was the 
utilization of self-report questionnaires [26]. Addition-
ally, data collection often relied on electronic databases 
[27] or the subjective clinical judgement of attending 
physicians [28]. Consequently, the assessment of psy-
chiatric symptoms in these studies was constrained to 
dimensional or non-validated symptom scales, rather 
than employing structured clinical objectives and vali-
dated interview psychometric scales [4, 29, 30].

Eventually, it is worth noting that a significant propor-
tion of the studies included in this analysis were carried 
out on samples from Eastern and European nations. This 
particular characteristic of the research participants may 
potentially restrict the extent to which the findings can 
be applied to other populations or circumstances [4].

Given the concerning implications of COVID-19 infec-
tion on mental well-being, the growing recognition of 
inflammation’s significance in the field of psychiatry, 
and the current evidence linking the severity of inflam-
mation to more severe manifestations of mental health 
disorders [31, 32], it is advisable to assess the psychopa-
thology of individuals recovering from COVID-19 and 
expand investigations into inflammatory biomarkers. 
This approach aims to facilitate early identification and 
intervention.

To the best of our current understanding, with the 
exception of a solitary study conducted in Egypt that 
examined the cognitive consequences experienced by 
individuals who have recovered from COVID-19 [33], 
there is a dearth of Egyptian research exploring the 
occurrence of psychological and psychiatric impairments 
following COVID-19, as well as their potential connec-
tion to inflammatory and coagulation markers.

The research team was motivated to undertake this 
study in order to assess the prevalence of psychologi-
cal symptoms and disorders during the early post-
COVID-19 period (1–3 months). Additionally, they 
aimed to identify the underlying inflammatory, coagula-
tion, and clinical factors associated with the psychologi-
cal symptoms related to COVID-19, as well as predict 
potential variables linked to a higher risk of psychiatric 
morbidity. The research team placed significant emphasis 
on evaluating patients through the utilization of a thor-
ough protocol consisting of psychometric tools that have 
been objectively validated and established [34].

Methods
Study design and setting
This study employed a comparative cross-sectional 
approach. From the chest department’s “post-COVID-19 
follow-up” outpatient clinic at Kobri ElKoba Medical 
Complex in Cairo, Egypt, we were able to collect a con-
venient sample of adult Egyptian patients. Using Epi 
Info 6.0, we determined that a sample size of 140 people 
would provide 80% power at the 95% confidence level. 
A face-to-face interview was conducted utilizing the 
research assessment instruments between October 2021 
and June 2022, taking into account maintaining at least 
1 m of physical distance and wearing personal protective 
materials such as face masks.

Participants
The study included all COVID-19 patients presented to 
the “post-COVID-19 follow-up” outpatient clinic of the 
chest department at Kobri ElKoba Medical Complex in 
Cairo, Egypt, in the period from December 2021 to May 
2022, which coincided with the 3rd wave of COVID-19 
in Egypt.

The COVID-19 diagnosis was confirmed by a positive 
polymerase chain reaction test, and we included only 
cases who recovered for at least 1 to 3 months after either 
home isolation for those with mild symptoms or hospi-
tal treatment, with confirmation of stabilization of their 
general medical condition. Individuals with a history of 
a psychiatric disorder, a neurological condition, an intel-
lectual disability, or dementia were excluded, as were 
patients taking psychotropic drugs. Moreover, patients 
who were younger than 18 years or older than 65 years, 
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refused to participate, or refused to sign a written con-
sent form were excluded from the study. According to 
the Egyptian Ministry of Health regulations, all patients 
with suspected COVID-19 infection were subjected to 
certain laboratory and radiological investigations, which 
included CBC, CRP, ferritin, nasopharyngeal swab 
D-dimer, and chest CT with clinical examination.

The study tools
All participants were subjected to the following:

A- A pre-designed questionnaire to collect the patients’ 
sociodemographic characteristics (age, gender, edu-
cation, and cigarette smoking) and clinical charac-
teristics (self-reported comorbidities, symptom onset 
time).

B- Psychometric tests

1. General Health Questionnaire (GHQ) [15] (Ara-
bic version) [16]: A self-administered, 28-item 
general health questionnaire. It was used to iden-
tify potential cases, which could then be verified, 
and the nature of which could be determined by 
using a second-stage instrument, as it should not 
be used as a sole criterion for diagnosis.

2. Structured Clinical Interview for DSM-IV (SCID 
I) [18] Arabic Version [19]: Structured Clinical 
Interview for DSM-IV-Clinician Version (SCID-
CV) [18] Arabic version [19]. It contains seven 
diagnostic modules and focused on different 
diagnostic groups: mood, psychotic, substance 
abuse, anxiety, somatoform, eating, and adjust-
ment disorders. It was validated through its use 
in numerous studies conducted at research cent-
ers in Egypt. We used the clinical version for a 
relatively easier administration in a clinical set-
ting.

C- Retrieval of the clinical data: A set of clinical data 
relative to the acute stage of the disease was retrieved 
from hospital charts and databases, providing base-
line information on the duration of the hospital stay, 
COVID severity (requirement/duration of ICU care, 
requirement of orotracheal intubation, mechanical 
ventilation, or dialysis), and any available information 
about previous diagnoses, smoking, comorbidities, 
and relevant clinical symptoms.

D- Clinical data on disease severity: It was measured 
using a Likert scale of 1 to 6 severity index as follows: 
1, not admitted to hospital with resumption of nor-
mal activities; 2, not admitted to hospital but unable 
to resume normal activities; 3, admitted to hospital 
but not requiring supplemental oxygen; 4, admitted 

to hospital but requiring supplemental oxygen; 5, 
admitted to hospital requiring high-flow nasal can-
nula (HFNC), noninvasive mechanical ventilation 
(NIV), or both; and 6, admitted to hospital requir-
ing extracorporeal membrane oxygenation, invasive 
mechanical ventilation (IMV), or both. On the other 
hand, laboratory data was retrospectively collected 
from the hospital registry system, and it included the 
following:

1. C-reactive protein (CRP): A cut-off level of more 
than 6 mg/L indicated a pathological rise.

2. Systemic immune-inflammation index (SII): 
(neutrophils × platelets)/lymphocytes): A refer-
ence range of more than 390 × 109 cells/L was 
considered significant.

3. Neutrophil/lymphocyte ratio (NLR) and platelet/
lymphocyte ratio (PLR): The NLR cutoff was 3.0, 
and the cutoff for PLR was 115.3.

4. D-dimer: A positive D-dimer was considered 0.50 
or higher.

5. COVID-19 treatment: (corticosteroids, intrave-
nous immunoglobulin, antibiotics, thymosin, and 
antivirals including lopinavir–ritonavir, arbidol, 
chloroquine phosphate, and hydroxychloro-
quine).

Study procedure
Subjects were assessed 1–3 months after resolution of 
COVID-19 symptoms through structured interviews 
and assessment protocols pertaining to an interdisci-
plinary medical team. First, sociodemographic data and 
clinical characteristics were collected using a designed 
questionnaire. Then study participants were subjected 
to the GHQ test for assessment of minor psychiatric 
morbidities. Those GHQ-positive participants were 
further evaluated for psychiatric morbidities using the 
SCID-1, which is a semi-structured diagnostic inter-
view based on an efficient and comprehensive clinical 
evaluation (Fig. 1).

Evaluation of mental status was done in face-to-face 
interviews by a trained psychiatrist who attended five 
training sessions on the assessment protocol in order to 
standardize procedures and maximize the reliability of 
psychometric measures.

The assessment protocol required, on average, 45–60 
min to be completed, comprising a structured inter-
view with psychometric tests, as described below in 
the flowchart. Assessment for patients with SCID-I was 
done in a separate room at the post-COVID-19 outpa-
tient clinic.
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Statistical analysis
Recorded data were analyzed and tabulated using the 
Statistical Package for Social Sciences, version 23.0 
(SPSS Inc., Chicago, IL, USA). The quantitative data 
were presented as mean ± standard deviation and 
ranges. Also, qualitative variables were presented as 
number and percentages. Data were explored for nor-
mality using Kolmogorov–Smirnov and Shapiro–Wilk 
test. Kruskal–Wallis test was used for multiple-group 
comparisons in nonparametric data, and Mann–Whit-
ney U-test was used for two-group comparisons in 
nonparametric data. The comparison between groups 
with qualitative data was done by using chi-square test. 
Multivariate logistic regression analysis and odds ratios 
(OR) with 95% confidence intervals were computed to 
assess the overall association between each possible 
risk factors and the occurrence of each item of SCID. 
The confidence interval was set to 95%, and the mar-
gin of error accepted was set to 5%. So, the p-value was 
considered significant if < 0.05 and highly significant 
if < 0.001.

Results
Two-hundred and ninety-two patients (292) were eligi-
ble for the study. Non response was defined as fulfill-
ing less than 80% of items in the questionnaires. Of all 
patients, 280 (95.9%) managed to complete the whole 
study assessment protocol, while only 12 patients were 
dropped out from the study, bringing the total non-
response rate of the current study to 4.1%. The 12 non-
response cases were excluded due to their inability 
to complete the assessment. Seven of them could not 
attend due to their work commitments, four of them 
due to medical complications, and one of them due to 
worsening of his psychiatric symptoms that necessi-
tated hospital admission. The rest of patients (N = 280) 
were assessed by using the pre-designed questionnaire 
for collecting their sociodemographic and clinical char-
acteristics and were then subjected to GHQ where 114 
patients proved to have a minor psychiatric morbidity 
(GHQ ≥ 7). Those study participants were subjected 
further to the assessment of their psychiatric morbidi-
ties by using SCID-1 (Figs. 1 and 2) (Table 1).

Sociodemographic data
Out of the total study sample (280 patients), the 
patients aged between 18 and 35 years comprise 55% 
(n = 154) of the total sample. The majority of the sample 
84% (n = 236) had finished their university degree, and 
nearly half of the sample 50% (n = 140) were married, 
and 78.7% (n = 220) were employed, and 92% (n = 258) 
of the total sample were from urban areas.

While medical comorbidities distribution among the 
study sample showed that nearly half of them 43.6% 
(n = 122) were smokers, 11.4% (n = 32) had diabetes mel-
litus, and the same percent had hypertension, while only 
5% (n = 14) suffered from cardiac diseases. With regard 
to the distribution of severity of COVID infection, our 
results revealed that 51% (n = 144) COVID patients had 
not been hospitalized and had normal daily activities, 
and 40% (n = 112) had not been admitted to the hospital, 
yet showed an impaired daily activity.

Fig. 1 A flow chart displaying the steps for the selection 
and evaluation of potential participants at 1–3 months 
after COVID-19 infection with the number of participants at each 
stage

Fig. 2 Distribution of minor psychiatric morbidities among the study 
participants (N = 280)
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With regard to the laboratory data, the current study 
revealed that C-reactive protein (CRP) levels ranged 
between 2 and 88 mg/l with a mean of 24.38 ± 20.01. 
While systemic immune inflammatory index (SII) ranged 
from 126.35 to 6500 (cells/liter) and shows a mean of 
1003.73 ± 789.49. The neutrophil–lymphocyte ratio (NLR) 
level ranged between 0.7 and 763 (cells/liter) and shows 
a mean of 9.60 ± 64.21. Furthermore, platelet-lymphocyte 
ratio (PLR) ranged from 1.77 to 1245 (cells/liter) and 
shows a mean of 174.28 ± 115.04. Finally, the D-dimer has 
ranged between 0.07 and 2.49 (μ/mL) and has a mean of 
1.28 ± 1.21.

The current study revealed that 92.9% (n = 260) of the 
study participants were prescribed antipyretics, 75% of 
the participants were prescribed antibiotics, and 37.1% 
(n = 104) were on corticosteroids.

Clinical data of the study participants
The current study used the General Health Question-
naire to detect the potential cases, and it revealed that 
40.7% (n = 114 out of 280) of the patients were positive on 
GHQ (score ≥ 7) with a mean score of 7.84 ± 5.07.

Then, those 114 patients were then subjected to SCID-
1, in order to evaluate the occurrence of psychiatric 
disorders in post-COVID-19 patients who scored ≥ 7 
on GHQ. Out of 114 patients who scored positive with 
GHQ, a total of 112 patients showed psychiatric morbid-
ity. The “Results” revealed that the most prevalent disor-
der among the studied sample was depressive disorder as 
nearly half of the cases were having depressive disorder 
45.6% (n = 52). Generalized anxiety disorder represents 
the second common disorder among the studied popula-
tion (42.1% n = 48 patients). With regard to suicide dis-
tribution, the results demonstrated that eleven patients 
(9.6%) were having only suicidal ideation, but no suicidal 
plans or attempts. Detailed data on psychiatric morbidity 
in the study sample are illustrated in Table 1.

The results also showed high prevalance of subthresh-
old psychiatric symptoms among the studied sample 

(n = 114), where subthreshold generalized anxiety symp-
toms were among the highly prevalent types 17.5% 
(n = 20) followed by the subthreshold major depressive 
symptoms 14% (n = 16) and the least common subthresh-
old symptoms in the study sample were the OCD as it 
was seen in only 1.8% (n = 2) of patients.

Sociodemographic and clinical correlates associated 
with major depressive disorder
In this article, we are going to display the results of analy-
sis of sociodemographic and clinical correlates with com-
mon psychiatric disorders mainly depression and anxiety.

The current results showed that being married 
(p = 0.019) is significantly associated with higher levels 
of major depressive disorder among study participants 
(Table  2). It also displayed a significant statistical asso-
ciation between having a cardiac disease (p = 0.007) and 
being on antibiotics (p = 0.033) with high prevalence of 
major depressive disorder among the study participants.

As shown in Table 3, studying the association between 
major depressive disorder and different laboratory 
parameters has revealed no significant association 
between prevalence of major depressive disorder and 
any of the laboratory parameters (p > 0.05) except for 
D-dimer (p = 0.022).

Sociodemographic and clinical correlates associated 
with generalized anxiety disorder
The current study revealed that higher prevalence rate 
of generalized anxiety disorder was significantly asso-
ciated with unemployment (p = 0.001), female gender 
(p = 0.025), having Diabetes mellitus (0.002), cardiac dis-
eases (p = 0.001), and high level of COVID severity with 
impaired daily activity (p = 0.029) (Table 4).

According to Table 5, no significant statistical associa-
tion is detected between different laboratory parameter 
and high prevalence of GAD among study participants, 
however (Table 5).

Table 1 Distribution of overall psychiatric disorders/symptoms among the study participants (n = 114)

SCID Negative Positive

Full criteria (threshold) Symptoms (subthreshold)

No % No % No %

Major depressive disorder 46 40.4% 52 45.6% 16 14.0%

Panic disorder 108 94.7% 2 1.8% 4 3.5%

Generalized anxiety disorder (GAD) 46 40.4% 48 42.1% 20 17.5%

OCD 106 93.0% 6 5.3% 2 1.8%

PTSD 112 91.2% 2 1.8% 8 7.0%

Suicide 103 90.4% 11 9.6% - -
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Predictive factors for occurrence of early post‑COVID major 
depressive disorder among the study participants
Multivariate analysis revealed that significant predictors 
of major depressive disorder were marital status, cardiac 

disease, antibiotics, and elevated D-dimer, with p-value 
(p < 0.05 significant), while the rest have insignificant 
with p-value (p > 0.05 NS) (Table 6).

Table 2 Sociodemographic and clinical correlates associated with major depressive disorder

DM Diabetes mellitus, HTN Hypertension; Using: χ2: chi-square test; p-value > 0.05 is NS; *p-value < 0.05 is significant

Variable Major depressive disorder χ2 p-value

Negative (n = 62) Positive (n = 52)

No % No %

Demographic data
 Age (years)
  18– < 35 years 36 58.1% 34 65.4% 0.639 0.424

  35–60 years 26 41.9% 18 34.6%

 Gender
  Male 30 48.4% 22 42.3% 0.421 0.516

  Female 32 51.6% 30 57.7%

 Working status

  Not employed 20 32.3% 12 23.1% 1.181 0.277

  Employed 42 67.7 40 76.9%

 Marital status
  Single 22 35.5% 20 38.5% 10.008 0.019*

  Married 36 58.1% 22 42.3%

  Divorced 2 3.2% 10 19.2%

  Widowed 2 3.2% 0 0.0%

 Comorbidities
  Smoking 30 48.4% 20 38.5% 1.132 0.287

  DM 8 12.9% 4 7.7% 0.815 0.367

  HTN 6 9.7% 8 15.4% 0.855 0.355

  Cardiac diseases 8 12.9% 0 0.0% 7.216 0.007*

 Medications given
  Antipyretics 60 96.8% 48 92.3% 1.132 0.287

  Antibiotics 52 83.9% 50 96.2% 4.530 0.033*

  Corticosteroids 34 54.8% 30 57.7 0.094 0.760

Table 3 Clinical correlates associated with major depressive disorder

CRP C-reactive protein, SII Systemic immune inflammatory index, NLR Neutrophil–lymphocyte ratio, PLR Platelet-lymphocyte ratio; Using: U = Mann–Whitney test; 
p-value > 0.05 NS; *p-value < 0.05 S

Laboratory data Major depressive disorder U-test p-value

Negative (n = 62) Positive (n = 52)

Median Percentiles Median Percentiles

25th 75th 25th 75th

CRP 15.5 10.0 30.0 16.0 10.5 27.0  − 0.182 0.855

SII 1211.4 426.1 1627.5 966.0 680.1 1632.0  − 0.540 0.589

NLR 4.5 2.8 7.3 5.2 2.7 7.5  − 0.193 0.847

PLR 186.4 131.8 217.7 178.2 140.6 258.5  − 0.876 0.381

D dimer 0.3 0.1 0.6 0.5 0.3 0.7  − 2.288 0.022*
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Predictive factors for occurrence of early post‑COVID‑19 GAD 
among the study participants
Generalized anxiety disorder increased 2.455 times 
in female compared to male patients (OR: 2.455, CI: 
2.215–5.321; p = 0.019). Also, working status increased 
the susceptibility for GAD 2 times compared to non-
employed (p-value = 0.023). GAD was also increased 
with the presence of DM (OR: 3.162, CI: 1.960–4.712; 

p = 0.026) and cardiac diseases (OR: 2.363, CI: 1.465–
3.520; p-value = 0.039). Furthermore, COVID psychiat-
ric symptoms increased the odds for developing GAD 
to 1.25 (p = 0.02). Multivariate analysis revealed that 
significant predictors of GAD full criteria were gender, 
working status, DM, cardiac disease, and COVID sever-
ity, with p-value (p < 0.05 significant), while the rest 
have insignificant with p-value (p > 0.05 NS) (Table7).

Table 4 Sociodemographic and clinical correlates associated with generalized anxiety disorder

DM Diabetes mellitus, HTN Hypertension; using: χ2: chi-square test; p-value > 0.05 is NS; *p-value < 0.05 is significant; **p-value < 0.001 is highly significant

Variable Generalized anxiety disorder χ2 p-value

Negative (n = 66) Positive (n = 48)

No % No %

Demographic data
 Age (years)
  18– < 35 years 44 66.7% 26 54.2% 1.832 0.176

  35–60 years 22 33.3% 22 45.8%

 Gender
  Male 36 54.5% 16 33.3% 5.040 0.025*

  Female 30 45.5% 32 66.7%

 Marital status
  Single 28 42.4% 14 29.2% 4.559 0.207

  Married 32 48.5% 26 54.2%

  Divorced 6 9.1% 6 12.5%

  Widowed 0 0.0% 2 4.2%

 Working status
  Not employed 8 12.1% 24 50.0% 19.748  < 0.001**

  Employed 58 87.9% 24 50.0%

 Comorbidities
  Smoking 28 42.4% 22 45.8% 0.131 0.717

  DM 2 3.0% 10 20.8% 9.352 0.002*

  HTN 8 12.1% 6 12.5% 0.004 0.951

  Cardiac diseases 0 0.0% 8 16.7% 11.830  < 0.001**

Table 5 Clinical correlates associated with generalized anxiety disorder

CRP C-reactive protein, SII Systemic immune inflammatory index, NLR Neutrophil–lymphocyte ratio, PLR Platelet-lymphocyte ratio; Using: U = Mann–Whitney test; 
p-value > 0.05 NS

Laboratory data Generalized anxiety disorder U-test p-value

Negative (n = 66) Positive (n = 48)

Median Percentiles Median Percentiles

25th 75th 25th 75th

CRP 13.5 9.0 29.8 16.0 12.0 30.0  − 1.574 0.116

SII 1009.2 759.1 1524.0 1449.1 417.9 1924.4  − 0.982 0.326

NLR 4.6 2.8 7.7 4.5 2.6 6.9  − 0.781 0.435

PLR 193.8 139.0 234.6 172.2 126.3 229.1  − 1.263 0.207

D-dimer 0.3 0.2 0.6 0.5 0.2 0.9  − 1.068 0.286
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Discussion
The current study indicated that a majority of the study 
sample fell within the age range of 18 to 35 years. Con-
sistent with our research, a study conducted in the UK 

revealed a significant rise in mental distress during the 
COVID-19 pandemic. Specifically, the study saw a nearly 
threefold increase in mental distress among individuals 
aged 18 to 24, while the 25 to 34 age group experienced 

Table 6 Predictive factors for occurrence of early post-COVID-19 major depressive disorder among the study participants

CRP C-reactive protein, SII Systemic immune inflammatory index, NLR Neutrophil–lymphocyte ratio, PLR Platelet-lymphocyte ratio, DM Diabetes mellitus, HTN 
Hypertension, β Regression coefficient, SE Standard error, OR Odds ratio, 95% CI Confidence interval

* Significant

Parameters Β SE OR 95% CI for OR p-value

Lower Upper

Demographic data
 Age (years) 0.577 0.213 1.561 0.968 2.326 0.645

 Gender 0.311 0.116 2.393 1.483 3.564 0.862

 Educational 0.364 0.135 1.290 0.800 1.923 0.406

 Marital status  − 0.416 0.154 1.068 0.662 1.592 0.029*

 Working status 0.797 0.374 3.284 2.036 4.894 0.816

 Living area 0.478 0.178 1.234 0.765 1.838 0.766

Comorbidities
 Smoking 0.342 0.127 3.961 2.456 5.901 0.367

 DM  − 0.892 0.330 1.034 0.641 1.540 0.057

 HTN  − 0.305 0.082 2.647 1.641 3.945 0.790

 Cardiac diseases  − 0.284 0.106 3.272 2.029 4.875 0.042*

Medications given
 Antipyretics 0.276 0.074 2.742 1.700 4.085 0.338

 Antibiotics  − 1.667 0.784 1.466 0.909 2.183 0.030*

 Corticosteroids  − 0.220 0.058 1.909 1.183 2.843 0.226

Laboratory data
 CRP 1.820 0.491 1.361 0.844 2.029 0.097

 SII 0.266 0.146 2.029 1.258 3.023 0.197

 NLR 0.313 0.115 3.603 2.233 5.368 0.166

 PLR 1.264 0.468 2.109 1.308 3.142 0.741

 D-dimer 0.416 0.229 3.171 1.966 4.725 0.042*

Table 7 Predictive factors for occurrence of early post-COVID-19 GAD among the study participants

CRP C-reactive protein, SII Systemic immune inflammatory index, NLR Neutrophil–lymphocyte ratio, PLR Platelet-lymphocyte ratio, DM Diabetes mellitus, HTN 
Hypertension, β Regression coefficient, SE Standard error, OR Odds ratio, 95% CI Confidence interval

* Significant

Parameters Β SE OR 95% CI for OR p-value

Lower Upper

Demographic data
 Age (years) 0.391 0.215 1.548 0.960 2.307 0.399

 Gender  − 0.281 0.077 2.455 1.522 3.657 0.019*

 Marital status 0.248 0.091 3.572 2.215 5.321 0.528

 Working status  − 2.362 1.111 2.076 1.287 3.093 0.023*

Comorbidities
 Smoking  − 0.333 0.090 3.318 2.058 4.944 0.786

 DM 0.413 0.152 3.162 1.960 4.712 0.026*

 HTN 0.480 0.264 1.896 1.176 2.826 0.340

 Cardiac diseases 3.161 0.853 2.363 1.465 3.520 0.039*
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an approximately twofold increase [23]. During the era 
following the COVID-19 pandemic, Alberto and his col-
leagues conducted a study which revealed that young 
adults exhibited a higher prevalence of mental health 
impairments compared to older patients [35]. The poten-
tial reasons for the variability in outcomes can be attrib-
uted to the type of socioeconomic circumstances in 
Egypt. The participant age range (18 to 35) group that 
is depicting those who were most frequently exposed to 
COVID as a result of their age of employment. Conse-
quently, this demographic is more susceptible to expo-
sure to the virus.

In this study, it was shown that a total of 114 partici-
pants, including approximately 41% of the sample, exhib-
ited modest psychiatric morbidities as assessed using the 
GHQ scale. In line with our investigation, a prior study 
conducted in Spain reported that the average GHQ-28 
score among their surveyed population was 13.676.6 [35].

The findings obtained from the utilization of the Struc-
tured Clinical Interview for DSM-5 (SCID-1) indicated 
that the predominant psychiatric disorder observed 
within the examined cohort was depressive disorder, with 
approximately half of the cases (45.6%, n = 52) exhibit-
ing symptoms consistent with this condition. And the 
second most prevalent psychiatric disorder among the 
study population was generalized anxiety disorder, affect-
ing 42.1% (n = 48) of the patients. Obsessive–compulsive 
disorder (OCD) was identified in 5.3% (n = 6) of the indi-
viduals included in the study, whereas panic disorder was 
observed in 1.8% (n = 2) of the study cohort. The findings 
of the study also indicated a prevalence rate of 1.8% (n = 2 
patients) for comorbid post-traumatic stress disorder.

Based on a recent systematic study [36], the prevail-
ing mental impairments frequently cited were depres-
sion and/or anxiety. The findings presented here correlate 
with a substantial body of prior research that has simi-
larly reported congruent outcomes. A total of 47 papers 
were examined in relation to this subject matter. The 
findings varied from the absence of symptoms and signs 
of sadness or anxiety [37, 38] to a prevalence exceeding 
30% during the follow-up period [39], which extended 
up to 199 days after discharge from the hospital. The 
observed disparities in outcomes between the studies 
mentioned above and the ones we conduct can be attrib-
uted to the utilization of distinct research apparatus and 
the considerable variation in the duration between subse-
quent examinations between investigations.

Two previous studies examined symptoms of obses-
sive–compulsive disorder (OCD) [29, 40]. In a study con-
ducted by Mazza et al. (2020), an assessment of patients 
was performed to determine the presence of symptoms 
related to obsessive–compulsive disorder (OCD). The 
findings revealed that 20% of the patients displayed OCD 

symptoms during the follow-up period (Mazza et  al., 
2020). Gennaro et al. (2021) reported that within a period 
of 1 to 3 months, investigators saw improvements in 
symptoms associated with obsessive–compulsive disor-
der (OCD). The observed prevalence of obsessive–com-
pulsive disorder (OCD) in the research we conducted 
was determined to be 5.3%.

This relatively low figure could potentially be explained 
by the heterogeneity in sample sizes and the utilization of 
different psychometric instruments for evaluating indi-
viduals with OCD. In our research, the SCID-1 interview 
was utilized for the purpose of diagnosing psychopathol-
ogy. Additionally, the other studies’ investigations incor-
porated validated self-report questionnaires, such as the 
obsessive–compulsive inventory (OCI) [29, 40].

Post-COVID-19 PTSD incidence was reported in 20 
papers, with findings ranging from 6.5 to 42.8% of the 
included patients. Low levels of our results in PTSD (1.8%) 
may be attributable to differences in sample size and psy-
chometric instruments used to assess patients [41, 42].

It is worth noting that our results showed a high preva-
lence of subthreshold psychiatric symptoms among the 
studied sample (N = 114), where subthreshold general-
ized anxiety symptoms were among the highly prevalent 
types 17.5% (N = 20) followed by the subthreshold major 
depressive symptoms 14% (N = 16) and the least com-
mon subthreshold symptoms in the study sample was the 
OCD as it was seen in only 1.8% (N = 2) of patients.

In our study, the rate of subthreshold symptoms is 
lower than other previous studies. This could be attrib-
uted to the fact that we used SCID-I diagnostic interview 
for assessment of both threshold and subthreshold cases 
which is more specific and accurate, while other studies 
used self-rated questionnaires that might yield high false-
positive results.

The impact of COVID-19 is widespread, as evidenced 
by the findings of a study conducted during the second 
wave of the pandemic [43]. This investigation revealed 
a significantly greater prevalence of likely depression 
(30.3%) compared to the general population. The crite-
ria used to identify probable depression or anxiety were 
PHQ-9 or GAD-7 scores of 5 [39]. In the region of south-
ern China, specifically in close proximity to Wuhan, it 
was observed that a significant proportion of healthcare 
professionals, similar to the overall population, exhibited 
symptoms indicative of sadness, anxiety, and sleepless-
ness. Specifically, around 50.4% of these professionals 
displayed probable symptoms of depression, while 44.6% 
exhibited probable symptoms of anxiety [44].

In this research, we examined the clinical investiga-
tion of suicidal ideations. It revealed that a total of eleven 
patients, accounting for 9.6% of the sample, reported 
experiencing suicidal thoughts exclusively, without any 
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accompanying suicidal plans or attempts. Despite being 
recognized as a concealed crisis within the context of 
post-COVID syndrome, regrettably, there exists a dearth 
of research pertaining to the prevalence of suicidal risk in 
those experiencing post-COVID signs and symptoms. In 
a singular study, a total of 3.5% of participants indicated 
the presence of suicidal thoughts or behaviors 1 month 
after being infected [29].

The observed discrepancies in findings may be attrib-
uted to several factors, including variations in sample 
size. Notably, the study under consideration included 
a smaller sample of 402 patients, whereas our study 
encompassed a different sample size. Additionally, dif-
ferences in the psychometric instruments employed for 
assessing suicidal tendencies may have contributed to the 
observed variability. Specifically, this study utilized the 
Beck Depression Inventory, a self-rated questionnaire, 
to evaluate suicidal ideations and plans. In contrast, 
our study employed clinical interviewing techniques to 
inquire about patients’ suicidal inclinations.

As regard risk and predictive factors for common post-
COVID-19 psychiatric disorders. Studying the demo-
graphic and clinical correlates among our study sample 
revealed that being married (p = 0.019), having a cardiac 
disease (p = 0.007), and being on antibiotics (p = 0.033) 
are significantly associated with higher levels of major 
depressive disorder among study participants.

To further analyze the risk factors for depressive symp-
toms among the study sample, multivariable logistic 
regression was performed. Our study revealed that 45.6% 
having cardiac diseases increased the odds for develop-
ing depression to 3.7 times (p = 0.045), while being mar-
ried raised the odds to 1.1 times (p = 0.015). Furthermore, 
being on antibiotic increased the odds for developing 
depression to 1.5 times (p = 0.030), while increased blood 
serum of D-dimer has raised the odds for depression to 
3.7 times (p = 0.042).

One of the predominant risk factors for hospitalization 
and mortality in individuals with COVID-19 is the pres-
ence of preexisting cardiovascular disease (CVD) [45]. 
The proposition has been presented that hyperinflam-
mation serves as an underlying mechanism that predis-
poses people with COVID-19 to develop severe cases of 
the disease, hence potentially increasing the likelihood 
of experiencing post-COVID depression [46]. Multiple 
studies have indicated that individuals suffering from 
cardiovascular disease may encounter symptoms of anxi-
ety and sadness following a COVID-19 infection. These 
psychological consequences are attributed not only to the 
challenges arising from the disease itself but also to the 
impacts of the viral infection.

There is a paucity of research examining the correla-
tion between elevated levels of D-dimer and the onset of 
post-COVID depression. Similar to our research, a recent 
study has demonstrated a longitudinal and autonomous 
correlation between symptoms of depression and levels 
of plasma D-dimer in healthy people who were moni-
tored for up to 1 year following an acute myocardial 
infarction [47, 48].

The current study revealed that the risk factors associ-
ated with higher prevalence rate of generalized anxiety 
disorder are as follows: unemployment (p = 0.001), female 
gender (p = 0.025), having DM (0.002), and cardiac dis-
eases (p = 0.001).

On conduction of multivariate logistic regression anal-
ysis, it was revealed that being employed would increase 
the susceptibility for generalized anxiety disorder by 2 
times compared to non-employed patients (p = 0.023). 
GAD was also increased 3.1 times with the presence of 
DM (p = 0.026), and cardiac diseases increased the odds 
of GAD by 2.3 times (p = 0.039). None of the laboratory 
data was found to be associated with generalized anxi-
ety disorders among the study sample. Similar to our 
findings, an increasing number of studies of COVID-19 
survivors showed that anxiety symptoms after COVID 19 
have been linked to female gender, disease severity, and 
symptom duration. Researchers followed up with over 
4000 COVID-19 survivors and also found that the exist-
ence of comorbidities is a predictor for long COVID anx-
iety disorders [10].

Limitations
The main limitation of the present study is its cross-
sectional nature that does not allow interpretation for 
causality. Due to the circumstances of the pandemic, 
we were not able to enroll a control group and thus are 
unable to confirm causality. Without such comparisons, 
it is not possible to completely differentiate between 
direct and indirect effects of COVID-19. Mental health 
problems may be consequences of chronic stress result-
ing from social and economic challenges of COVID-19, 
rather than a result of infection, in a proportion of PCS 
patients. It is also noteworthy that social consequences 
may be exacerbated for infected individuals. A limited 
time frame is considered one of the major restrictions, 
as study data collected from December 2021 to May 
2022. Given the surge of research on COVID-19, time-
frame restrictions on literature searches notably limit 
the inclusion of emerging data on the topic. In addi-
tion, sample size seems to be small and did not include 
all patients’ categories like those admitted to the ICU; 
statistical tests were not be able to identify significant 
relationships within data set such as depression/anxi-
ety association with COVID severity and laboratory 
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investigations especially D-dimer as well as medication 
used during COVID infection. Larger sample size could 
have generated more accurate results.

Recommendations
This research finding strongly recommends that clini-
cians should check all COVID-19 patients for mental 
health problems, regardless of the severity of the dis-
ease, treatment methods, and length of ICU stay. We do 
recommend involving a psychiatric outpatient service 
among any post-COVID follow-up clinics with a struc-
tured referral pathway.

Detailed and individualized assessment of mental sta-
tus may enable the design of treatment plans including 
psychiatric outpatient programs. Larger studies, long-
term symptom monitoring, and post-COVID syndrome 
and other survivor suicidality research are needed.

Conclusion
COVID-19 infection has demonstrated an increased 
risk of mental health problems in multiple domains. It 
was evident that depression was the most presenting 
psychiatric illness among the studied sample (45.6%), 
while generalized anxiety disorder was the second most 
prevalent disorder (42.1%). And suicide was found 
in 9.6% of the study sample. It is worth noting that 
our results displayed a high prevalence of subthresh-
old psychiatric symptoms. These findings emphasize 
the utmost need for mental health assessments for all 
survivors.
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