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Objective: This prospective cohort study aimed to investigate the prevalence of self-reported 
moderate or severe anxiety and depression among COVID-19 patients during a six-month 
follow-up and to identify associated baseline factors.
Methods: The study included patients aged ≥18 years who tested positive for SARS-CoV-2 at 
Dokuz Eylul University Hospital, Turkey, between November 2020 and May 2021. Telephone 
interviews were conducted at 1st, 3rd, and 6th months post-diagnosis to assess feelings of 
anxiety and depression using the EQ-5D-3L scale. Generalized estimating equations were 
employed to identify factors associated with anxiety and depression after infection.
Results: A total of 5446 patients participated in the study. The prevalence of feeling anxious 
or depressive at 1st, 3rd, and 6th months post-diagnosis was 18.5%, 17.9%, and 15.4%, 
respectively. Several factors were associated with self-reported anxiety or depression: Older 
age (≥65 years; OR: 1.17, 95% CI: 0.95-1.44), female gender (OR: 1.76, 95% CI: 1.58-1.96), 
unfavourable economic status (OR: 1.62, 95% CI: 1.34-1.97), more symptoms (4-5, OR: 
1.48, 95% CI: 1.21-1.81; ≥5, OR: 1.65, 95% CI: 1.35-2.01), having multiple underlying health 
conditions (1-2, OR: 1.35, 95% CI: 1.19-1.54; ≥3: OR: 1.50, 95% CI: 1.13-1.99), and intensive 
care unit admission (OR: 2.58, 95% CI: 1.70-3.90).
Conclusion: COVID-19 patients commonly experience anxiety or depression, which may 
persist long-term. Gender, economic status, and disease severity play significant roles in their 
psychological well-being. Identifying vulnerable groups can be instrumental in early diagnosis 
and provision of targeted mental care services.
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INTRODUCTION

Stressful events like disasters or outbreaks 
trigger emotional disorders such as posttrau-
matic stress disorder (PTSD), major depres-
sion, anxiety and sleep disorders 1,2,3. Previous 
outbreaks taught that there were psycholog-
ical impacts as well as biological ones on the 
infected population 4. The cohort study that 
included the patients with severe acute re-
spiratory syndrome coronavirus (SARS-CoV) 
in Hong Kong has shown that psychiatric dis-
order prevalence 30 months after diagnosis 
was 33.3% 2. The studies about the post-acute 
stage of MERS (Middle East respiratory syn-
drome) and SARS indicated that depressive 
mood, anxiety, euphoria and sleep disorders 
were the most common complaints among 
patients 5.

Coronavirus disease 2019 (COVID-19) caused 
by SARS-CoV-2 is a newly emerged infectious 
disease with higher fatality in certain groups 
such as people with low immunity and the el-
derly population 6,7. Therefore, the pandemic 
has been an unpredictable stressor for people 
in medical, social, economic, and cultural con-
texts. 

COVID-19 affected the mental state of popula-
tions in various ways 8,9. In the beginning, the 
strict restrictions in daily life to prevent the 
spread of the virus combined with the lack 
of knowledge about an unknown disease be-
came a threat to the mental well-being of pa-
tients who were infected by SARS-CoV-2 10,11. 
Precautions for the pandemic such as lock-
downs, self-isolation and compulsory lifestyle 
changes also affected people’s physical and 
mental health 12,13. Those containment mea-
sures increased feeling lonely, anxious and 
depressive, alcohol and drug abuse, sleep dis-
orders, self-harm and suicide 14.

Knowledge on post-COVID-19 conditions grew 
rapidly with an increasing number of studies 
15–17. Studies have supported that SARS-CoV-2 
can cause neuropsychiatric symptoms and 
damage the central nervous system (CNS) 
directly or indirectly through the immune re-
sponse mechanism 18–20. For the acute phase 
of the disease, neuropsychiatric symptoms 
such as sleep disorders, concentration deficit, 
change in appetite, anxiety, somatization, loss 
of energy and amnesia have been reported in 
various studies 21–25. In a meta-analysis, the 
most common persistent neuropsychological 
symptoms after 6 months of diagnosis were 
sleep disorder, anxiety and PTSD 26,27. 

Assessing the level of anxiety or depression 
during the pandemic is important to identi-
fy the vulnerable groups for mental health 
services. EuroQol five-dimension three-lev-
el (EQ-5D-3L) is a generic measurement for 
the quality of life which includes a dimension 
assessing anxiety and depression. It is useful 
and efficient to detect anxious and depressive 
moods 28. A prospective cohort study in Cana-
da used patient-reported outcome measures 
and reported that COVID-19 patients had a 
moderate problem in the anxiety/depression 
dimension. Patients with higher comorbid-
ities had more anxiety or depression com-
pared to others 29.

There is limited number of studies on a wide 
group of patients’ mental health states after 
being diagnosed with COVID-19. In this study, 
we aimed to determine the prevalence and 
possible baseline determinants of feeling anx-
ious or depressive among the COVID-19 pa-
tients within six months of follow-up time.
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METHODS

Study Type and Follow-Up Center

This prospective cohort study included par-
ticipants aged ≥18 years who were diagnosed 
with COVID-19 between November 1, 2020 
and May 31, 2021 in Dokuz Eylul University 
(DEU) hospital. DEU hospital is a large ter-
tiary care public hospital in Izmir, Turkey. At 
DEU hospital, COVID-19 Follow-up Center 
(DEU-COVIMER) was established in January 
2021 to monitor the long-term health con-
ditions of COVID-19. Under the supervision 
of two epidemiology experts, and five public 
health researchers, five staff have been work-
ing in DEU-COVIMER 30. 

Data Collection Tools/Methods

At the 1st, 3rd and 6th months after the first 
positive test date, pre-trained DEU-COVI-
MER staff called patients by telephone and 
interviewed using structured questions. Data 
collection forms were developed after re-
vising the existing guidelines and literature 
31,32observational multisite study. This pro-
tocol is linked with the International Severe 
Acute Respiratory and emerging Infection 
Consortium (ISARIC. The staff were trained 
on data collection forms, data registration and 
basic communication skills at the beginning of 
the follow-ups. Telephone interviews were 
standardized using role-play technics with 
the staff. Prior to starting data collection, we 
piloted the questionnaire on five COVID-19 
healthcare workers. In order to increase the 
response rate, the staff made at least five at-
tempts until the end of the working hour. All 
participants provided oral informed consent 

before starting the telephone interview. Eth-
ics committee approval was obtained from 
the Dokuz Eylul University Non-Intervention-
al Research Ethical Board (No: 2021/02-66) 
for the study. 

Study Group

Between November 1st, 2020 and May 31th, 
2021, a total of 6701 individuals aged ≥18 
years were tested positive for SARS-CoV-2 
RNA. Figure 1 shows the flowchart of the pa-
tients included in the study. Due to DEU-COVI-
MER becoming fully operational on January 
11, 2021; two cohorts were established. The 
first cohort was November 2020 cohort that 
the first-month interview was already missed, 
so they were interviewed in the 3rd and 6th 
months. The second cohort was December 
2020-May 2021 cohort which had been mon-
itored for one, three and six months after the 
diagnosis. If patients refused to participate 
at a time point, we excluded them from the 
next follow-up call. In total 5610 respondents 
completed the first interview corresponding 
either in the 1st month or the 3rd month. We 
also excluded 164 respondents who report-
ed a psychiatric disease in the first interview. 
In total, data from 5446 people were includ-
ed in the analysis (Figure 1). The minimum 
sample size estimated was 1266 assuming a 
minimum effect size as w=0.10, power=0.90 
alpha=0.05 and df=2 using G power 33. 
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Figure 1: Flowchart of the patients included in this study, DEU Hospital, Izmir, Turkey, November 2020- 
May 2021

Variables in The Study

The dependent variable of the study was 
self-reported moderate or severe feeling of 
anxiety or depression within six months of 
monitoring according to the EQ-5D-3L gener-
al quality of life scale. The EQ-5D-3L is a mea-
surement tool of self-reported health, which 
gives an opinion about a health state, reflect-
ing the relative importance of different types 
of health problems. The EQ-5D-3L consists 
of five dimensions: Mobility, Usual Activities, 
Self-care, Pain & Discomfort, Anxiety & De-
pression 34.  The fifth dimension of EQ-5D-3L 
measures emotional state. EQ-5D reflects the 
quality of life at the time of application. This 
questionnaire was administered during 1st, 
3rd and 6th month follow-ups. Responses for 
feeling of anxiety or depression were as fol-
lows: “I am not anxious or depressed”, “I am 

moderately anxious or depressed” and “I am 
extremely anxious or depressed”.

To ensure its applicability in different popula-
tions, the EQ-5D has been translated and val-
idated in various languages, including Turk-
ish. The EQ-5D was developed and validated 
into Turkish in 1999. The study included the 
translation process and validation of the 
Turkish version of the EQ-5D, as well as the 
assessment of its psychometric properties. 
The findings suggest that the Turkish version 
of the EQ-5D is a reliable and valid tool for 
measuring health-related quality of life in the 
Turkish population 35.

Reverse transcriptase-polymerase chain reac-
tion (RT-PCR) test date, age, gender and hos-
pital admission were retrieved from the hos-
pital information system. Educational status, 



156

Anxiety and depression among COVID-19 patients

Turk J Public Health 2023;21(2)

jobs, perceived economic status, marital sta-
tus, underlying health conditions and symp-
toms were patient-reported. 

Statistical Analysis

Categorical variables were summarized as 
numbers and percentages (n, %) and were 
compared with chi-squared test or Fisher’s 
exact test. The data structure was longitudinal 
so we used generalized estimating equations 
(GEE) with a first-order autoregressive AR-1 
as the working correlation structure to eval-
uate reporting moderately/extremely anxiety 
or depression within six months of follow-up. 
GEE models are a statistical approach for an-
alyzing longitudinal data, which often exhib-
it correlation structures due to the repeated 
measurements taken over time on the same 
individuals. It allows controlling for the po-
tential confounding effects of correlation. In 
model 1, separate models were fitted for each 
explanatory variable with time adjustment. 
The final multivariate model included all ex-
planatory variables. Estimates were present-
ed as odds ratios with 95% confidence in-
tervals. Data management and analysis were 
performed with R version 4.0.2 (packages: 
tidyverse, compareGroups, geepack, sjPlot).

RESULTS

Table 1 presents the general characteristics of 
the participants. A total of 5446 patients (fe-
male: 51.3%, age: 42.9±15.1) followed for a 
mean of 168 ±47 days after RT-PCR positivity. 
Among them, 29.6% (n=1613) had underlying 
health conditions. The most common three 
underlying health conditions were hyperten-
sion (15%), diabetes (10.3%) and coronary 
artery disease (5.9%), 8.1% of the patients 
received inpatient care.

The percentages of anxious and depressive 

feelings were 18.5%, 17.9% and 15.4% on 
the 1st, 3rd and 6th-month follow-up, respec-
tively. Of the 3616 respondents who complet-
ed the 1st month interview, 2.9% (n=106) 

Table 1. General characteristics of the COVID-19 
patients who agreed to participate in the study

n % n (total)
Age group 5446

    18-49 years 3716 68.2
    50-64 years 1205 22.1
    ≥65 years 525 9.64
Female gender 2792 51.3 5446
Education 5412
    University 2011 37.2
    High school 1513 28.0
    Secondary school 623 11.5

    Primary school 1058 19.5
    Less than primary 
school

207 3.82

Healthcare worker 571 10.5 5446

Perceived economic 
status

5385

    Bad 682 12.7
    Moderate 3625 67.3
    Good 1078 20.0
Marital status 5412
    Married 3613 66.8
    Not married 1799 33.2

Number of underl-
ying health conditi-
ons

5446

    None 3833 70.4
    1-2 1436 26.4
    ≥3 177 3.2
Number of symp-
toms

5446

    None 585 10.7
    1-3 2299 42.2
    4-5 1266 23.2
    >5 1296 23.8
Hospitalization 5446
    No 5005 91.9
    Inpatient care ser-
vice

375 6.9

    Intensive care unit 66 1.2
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reported insomnia, 2.2% reported (n=78) 
hypersomnia/sleepiness and %1.9 reported 
(n=70) difficulty in concentrating. For the 3rd 
month (n=4928) and 6th month (n=4496), 
percentage of insomnia were 1.3% (n=62) 
and 0.5% (n=24), respectively while for the 
hypersomnia/sleepiness, 0.9% (n=43) and 
0.5% (n=22), respectively. Difficulty in con-
centrating were also reported as 0.8% (n=39) 
and 0.4% (n=39) for 3rd month and 6th 
month, respectively. 

Table 2 shows percentages of reporting 
moderately/extremely feeling of anxiety or 

depression at the 1st, 3rd and 6th months. 
Feeling of anxiety and depression were more 
common in patients aged ≥65 years (3rd 
month: 22.2%) and in females (3rd month: 
21.7%). Participants with less than secondary 
school education and those with bad econom-
ic status reported more feeling of anxiety or 
depression. There was a positive relationship 
between the increase in the total number of 
symptoms, increase in the number of underly-
ing health conditions and reporting of anxious 
or depressive feelings. The reported frequen-
cy of anxious or depressive feelings in the 
third month was 39.7% in the ICU survivors.

Table 2. Number and percentages for reporting moderately/extremely feeling of anxiety or depression at the 1st, 
3rd and 6th stratified by baseline patient characteristics

1st month 3rd month 6th month

n
Yes

n=659 %
p n

Yes

n=876 %
p n

Yes

n=691 %
p

Age group 3555 0.007 4891 <0.001 4493 0.20

18-49 
years

428 17.8 551 16.5 453 14.8

50-64 
years

150 18.3 224 20.6 163 15.9

≥65 81 25.0 101 22.2 75 18.1

Gender 3555 <0.001 4891 <0.001 4493 <0.001

Male 249 14.6 333 13.9 225 10.2
Female 410 22.2 543 21.7 466 20.3

Education 3535 <0.001 4867 0.01 4474 0.008

University 259 19.8 320 17.6 229 13.7

High school 153 15.3 222 16.3 186 14.8

Secondary 
school

63 15.5 89 16.2 81 16.4

Primary 
school

144 20.8 194 20.3 153 17.4

Less than 
primary 
school

37 28.0 46 24.2 40 22.3

Healthcare 
worker

3555 0.66 4891 0.14 4493 0.99

Yes 65 19.6 105 20.3 74 15.5
No 594 18.4 771 17.6 617 15.4
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Considering the underlying health conditions; 
anxiety or depression was more common in 
the patients with coronary artery disease 
(29.1%), chronic renal failure (35.5%) and 

rheumatologic disease (31.7%) at the 1st-
month follow-up (Supplementary Table 1). 

Table 2. (Contiuned) Number and percentages for reporting moderately/extremely feeling of anxiety or depression 
at the 1st, 3rd and 6th stratified by baseline patient characteristics

1st month 3rd month 6th month

n
Yes

n=659 %
p n

Yes

n=876 %
p n

Yes

n=691 %
p

Perceived 
economic 

status
3512 0.001

4843 <0.001 4449 0.02

Bad 106 24.3 147 23.8 109 19.3

Moderate 437 18.6 556 17.1 450 15.0

Good 113 15.6 168 17.3 125 14.0
Marital 
status

3530 0.85 4865 0.80 4468 0.38

Married 431 18.5 589 18.0 457 15.1

Not mar-
ried

225 
18.8

281 
17.7

231 
16.1

Number of 
underlying 
health con-

ditions

3555 <0.001

4891 <0.001 4493 <0.001

None 415 16.7 551 16.0 435 13.8

1-2 217 22.8 284 22.0 225 18.8

≥3 27 23.1 41 26.6 31 21.2

Number 
of initial 

symptoms
3555 <0.001

4891 <0.001 4493 <0.001

None 56 14.0 88 17.1 52 11.2

1-3 212 14.6 294 14.3 234 12.3

4-5 168 20.5 243 21.3 186 17.7

>5 223 25.2 251 21.3 219 20.4

Hospital-
ization

3555 <0.001
4891 <0.001 4493 0.08

No 592 18.2 788 17.5 621 15.0

Inpatient 
care ser-

vice
46 

17.8

65 

19.3

58 

18.6

Intensive 
care unit

21 
48.8

23
39.7

12
22.6

Data was presented as row percentages.
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Multivariate GEE model indicated that female 
gender (aOR: 1.76, 95% CI: 1.58-1.96), bad 
economic status (vs. good economic status) 
(aOR: 1.62, 95% CI: 1.34-1.97), reporting ≥3 
underlying health conditions (aOR: 1.50, 95% 
CI: 1.13-1.99), having more than five baseline 

symptoms (aOR: 1.65, 95% CI: 1.35-2.01) and 
type of care (vs. no hospitalization)  (ICU care, 
aOR: 2.58, 95% CI: 1.70-3.90) were positively 
associated with reporting symptoms within 
six months (Table 3).

Table 3. Results of GEE models showing the adjusted odds ratios of baseline independent variables for reporting 
feeling of anxiety or depression

Model 1 Final model
aOR (95% CI) aOR (95% CI)

Age group
    18-49 years ref ref

    50-64 years 1.14 (1.01-1.29) 1.07 (0.93-1.22)

    ≥65 years 1.42 (1.21-1.68) 1.17 (0.95-1.44)

Gender: female 1.85 (1.67-2.05) 1.76 (1.58-1.96)

Education

    University ref ref

    High school 0.89 (0.78-1.02) 0.90 (0.79-1.03)

    Secondary school 0.93 (0.78-1.11) 0.91 (0.76-1.09)

    Primary school 1.18 (1.02-1.35) 0.97 (0.74-1.26)
    Less than primary school 1.59 (1.25 2.03) 0.97 (0.74-1.26)

Healthcare worker 1.11 (0.95-1.31) 1.12 (0.94-1.33)

Perceived economic status

   Good ref ref

   Moderate 1.09 (0.96-1.25) 1.11 (0.97-1.28)

   Bad 1.55 (1.30-1.86) 1.62 (1.34-1.97)

Marital status: Not married 1.02 (0.92-1.14) 1.03 (0.92-1.15)

Number of underlying health conditions

    None ref ref

    1-2 1.46 (1.31-1.64) 1.35 (1.19-1.54)

    ≥3 1.77 (1.37-2.27) 1.50 (1.13-1.99)

Number of symptoms

    None ref ref

    1-3 0.97 (0.80-1.17) 0.99 (0.81-1.20)

    4-5 1.51 (1.24-1.85) 1.48 (1.21-1.81)

    >5 1.73 (1.42-2.10) 1.65 (1.35-2.01)

Hospitalization
    No ref ref

    Inpatient care service 1.14 (0.94-1.38) 1.00 (0.82-1.23)

    Intensive care unit 2.78 (1.89-4.09) 2.58 (1.70-3.90)
In model 1, each explanatory variable was adjusted with time. The final multivariate model includes all variables 
and time.
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DISCUSSION

This study aimed to evaluate the prevalence of 
anxious and depressive feelings by using EQ-
5D-3L scale fifth dimension among COVID-19 
patients in six months of follow-up time. One 
out of six patients had anxious/depressive 
feelings within six months. The prevalence of 
feeling anxious/depressive at the 1st and 3rd-
month follow-up was similar, however, it was 
slightly decreased at the 6th-month follow-up. 
According to studies utilizing EQ5D as a mea-
sure of quality of life among COVID-19 survi-
vors, the dimension of anxiety and depression 
was found to be the second most highly affect-
ed dimension, following the dimension of pain 
and discomfort. 36,37 In a case-control study in 
Morocco, there was a significant difference in 
anxiety and depression dimension between 
COVID-19 survivors and non-COVID-19 group 
and COVID-19 survivors were mentally neg-
atively effected by the disease. 38. This study 
found that older age, female gender, bad eco-
nomic status, having health conditions, hav-
ing more than three symptoms at the time 
of diagnosis and ICU stay were identified as 
independent risk factors for anxious and de-
pressive feelings.

In a study with a four-month follow-up, anxi-
ety, stress and depression were reported sig-
nificantly higher in COVID-19 patients than in 
non-COVID-19 patients 39. Furthermore, a sys-
tematic review showed that depression and 
anxiety were the most common psychiatric 
symptoms in COVID-19 patients 40. Previous 
studies reported an increased prevalence of 
anxiety and depression among COVID-19 sur-
vivors and these mental health problems may 
become long-term comorbidity in patients 
25,26. Our study provides qualitative evidence 
supporting the literature, although it does not 

conclusively demonstrate the prevalence. 

Compared to the pre-pandemic period, rates 
of anxiety and depression increased in Turkey 
during the COVID-19 pandemic and women 
had a greater likelihood of COVID-19 relat-
ed anxiety and depression than men 41. A 
study conducted in Wuhan among COVID-19 
patients during the early pandemic era has 
shown that females were more vulnerable to 
depression 42. Consistent with the results in 
the general population, we found that women 
diagnosed with COVID-19 were more suscep-
tible to being anxious and having depressive 
feelings. This may be due to the predisposi-
tion of women to anxiety and depression in 
general 43,44. 

As one of the social determinants of health, 
bad economic status had a negative impact on 
mental well-being 45. Also, the COVID-19 pan-
demic hurt economic security. Both studies in 
the United Kingdom and Japan have shown 
that poor economic status and loss of income 
worsened mental state and increased anxiety 
and depression in participants 46,47.  Similarly, 
in this study, having a bad perceived economic 
status is a risk factor for feeling anxious and 
depressive. This may be associated with eco-
nomic insecurity, fear of losing their job be-
cause of pandemic restrictions, or disabilities 
caused by illness.

Our study revealed that having at least four 
symptoms was associated with feeling anx-
ious/depressive in COVID-19 patients. The se-
verity of the acute phase of COVID-19 disease 
can be described along with having comor-
bidities, initial symptoms, and hospitalization 
48,49. Having numerous symptoms may cause 
psychiatric distress and COVID-19 symptoms 
like shortness of breath, fever, and headache 
may provoke anxiety symptoms 50. Severe 
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illness and fear of the clinical progression of 
illness can be related to feeling anxious and 
depressive. 

We found that having at least one underlying 
health condition and ICU stay were indepen-
dent risk factors for feeling anxious or depres-
sive. Studies found that patients who were 
admitted to inpatient care services were at 
risk for mental disorders 26,51,52.  ICU survivors 
were prone to having anxiety, depression or 
post-traumatic disorder (PTSD) 53. It may be 
due to consequences of social isolation during 
the stay, inflammatory process and clinical 
predictors 22,54. 

The study has several strengths. The study 
has a large sample size. Data from over 6700 
patients diagnosed in a public hospital were 
analyzed. The study population included a 
wide range of patients, from asymptomat-
ic patients to patients with a heavy clinical 
condition. The population-based prospective 
study design increases the generalizability 
of our findings. The follow-up period is rel-
atively long given that most of the studies in 
the literature are based on 12 weeks follow 
up or on a small number of patient groups. 
55 However, this study has a few limitations. 
Data were collected by telephone interviews 
based on patients’ statements. This may have 
caused recall bias. Although the secretaries 
were trained and standardized for telephone 
interviews, interviewer bias is possible in col-
lecting the data. In addition, the study does 
not present data on patient’s clinical or labo-
ratory parameters. 

CONCLUSION

In conclusion, feeling of anxiety or depres-
sion are common in COVID-19 patients and 
may persist in the long term. Particularly, 

these feelings were associated with gender, 
economic status and disease severity. Deter-
mination of vulnerable groups for anxiety and 
depression after COVID-19 can be helpful for 
early diagnosis and initiation of mental care 
services.

ACKNOWLEDGMENTS

This manuscript has been presented on 15 
December 2021 at a 5th International 23rd 
National Public Health online congress orally. 

Conflict of Interest: The authors have no re-
levant financial or non-financial interests to 
disclose.

Financial Support: No funding was received 
for conducting this study.

Ethical Declaration: Approval was obtained 
from the ethics committee of Dokuz Eylul Uni-
versity (No: 2021/02-66). The procedures 
used in this study adhere to tenets of the Dec-
laration of Helsinki. Verbal informed consent 
was obtained prior to the interview.

Author Contribution: Concept: BU, ANE, De-
sign: ANE, BU, CC, NS,  Supervising: BU, CC, 
ANE, Data Collection and Processing: NS, ANE, 
SK, EBS, OT, AFS, Analysis  and/or  Interpreta-
tion: ANE,  BU, Writing:  NS,  Critical  Review: 
BU, ANE, CC.

Data Sharing Statement: Research data are 
not shared. 

Thanks: We thank all DEU-COVIMER staff 
and all of the participating individuals in the 
study. 

REFERENCES
1. Thapa P, Acharya L, Bhatta BD, et al. Anxiety, 

Depression and Post-Traumatic Stress Disorder 
after Earthquake. J Nepal Health Res Counc. 
2018;16(1):53-57.



162

Anxiety and depression among COVID-19 patients

Turk J Public Health 2023;21(2)

2. Mak IWC, Chu CM, Pan PC, Yiu MGC, Chan VL. 
Long-term psychiatric morbidities among SARS 
survivors. Gen Hosp Psychiatry. 2009;31(4):318-
326. 

3. Kar N, Bastia BK. Post-traumatic stress disorder, 
depression and generalised anxiety disorder in 
adolescents after a natural disaster: a study of 
comorbidity. Clin Pract Epidemiol Ment Health CP 
EMH. 2006;2:17. 

4. Khan S, Siddique R, Li H, et al. Impact of coronavirus 
outbreak on psychological health. J Glob Health. 
2022;10(1):010331. 

5. Rogers JP, Chesney E, Oliver D, 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(7):611-627. 

6. Huang C, Wang Y, Li X, et al. Clinical features of 
patients infected with 2019 novel coronavirus in 
Wuhan, China. The Lancet. 2020;395(10223):497-
506. 

7. Risk groups and COVID-19 | RIVM. Available at: 
https://www.rivm.nl/en/coronavirus-covid-19/
risk-groups. Accessed February 26, 2022.

8. Zierce M, Hope H, Ford T, et al. Mental health before 
and during the COVID-19 pandemic: a longitudinal 
probability sample survey of the UK population. 
Lancet Psychiatry. 2020;7(10):883-892.

9. Jain A, Bodicherla KP, Raza Q, Sahu KK. Impact 
on mental health by “Living in Isolation and 
Quarantine” during COVID-19 pandemic. J Fam 
Med Prim Care. 2020;9(10):5415-5418. 

10. Tsamakis K, Tsiptsios D, Ouranidis A, et al. 
COVID-19 and its consequences on mental health 
(Review). Exp Ther Med. 2021;21(3):1-1. 

11. Holmes EA, O’Connor RC, Perry VH, et al. 
Multidisciplinary research priorities for the 
COVID-19 pandemic: a call for action for mental 
health science. Lancet Psychiatry. 2020;7(6):547-
560. 

12. Yahya AS, Khawaja S, Chukwuma J. The Impact of 
COVID-19 in Psychiatry. Prim Care Companion CNS 
Disord. 2020;22(2):20l02627. 

13. Boden M, Zimmerman L, Azevedo KJ, et al. 
Addressing the mental health impact of COVID-19 
through population health. Clin Psychol Rev. 
2021;85:102006. 

14. Mental health and COVID-19. Available at: https://
www.euro.who.int/en/health-topics/health-
emergencies/coronavirus-covid-19/publications-
and-technical-guidance/noncommunicable-
diseases/mental-health-and-covid-19. Accessed 

February 26, 2022.

15. Lopez-Leon S, Wegman-Ostrosky T, Perelman C, 
et al. More than 50 long-term effects of COVID-19: 
a systematic review and meta-analysis. Sci Rep. 
2021;11(1):16144. 

16. Nalbandian A, Sehgal K, Gupta A, et al. Post-acute 
COVID-19 syndrome. Nat Med. 2021;27(4):601-
615. 

17. Wu T, Zuo Z, Kang S, et al. Multi-organ Dysfunction 
in Patients with COVID-19: A Systematic Review 
and Meta-analysis. Aging Dis. 2020;11(4):874-894. 

18. Guan W jie, Ni Z yi, Hu Y, et al. Clinical Characteristics 
of Coronavirus Disease 2019 in China. N Engl J 
Med. 2020;382(18):1708-1720. 

19. Maiese A, Manetti AC, Bosetti C, et al. SARS-CoV-2 
and the brain: A review of the current knowledge 
on neuropathology in COVID-19. Brain Pathol. 
2021;31(6):e13013. 

20. Fabrazzo M, Russo A, Camerlengo A, et al. Delirium 
and Cognitive Impairment as Predisposing 
Factors of COVID-19 Infection in Neuropsychiatric 
Patients: A Narrative Review. Med Kaunas Lith. 
2021;57(11):1244.

21. Troyer EA, Kohn JN, Hong S. Are we facing a 
crashing wave of neuropsychiatric sequelae of 
COVID-19? Neuropsychiatric symptoms and 
potential immunologic mechanisms. Brain Behav 
Immun. 2020;87:34-39. 

22. Mazza MG, De Lorenzo R, Conte C, et al. Anxiety 
and depression in COVID-19 survivors: Role of 
inflammatory and clinical predictors. Brain Behav 
Immun. 2020;89:594-600. 

23. O’Regan D, Jackson ML, Young AH, Rosenzweig I. 
<p>Understanding the Impact of the COVID-19 
Pandemic, Lockdowns and Social Isolation on Sleep 
Quality</p>. Nat Sci Sleep. 2021;13:2053-2064. 

24. Abel KM, Carr MJ, Ashcroft DM, et al. Association of 
SARS-CoV-2 Infection With Psychological Distress, 
Psychotropic Prescribing, Fatigue, and Sleep 
Problems Among UK Primary Care Patients. JAMA 
Netw Open. 2021;4(11):e2134803.

25. Taquet M, Luciano S, Geddes JR, Harrison PJ. 
Bidirectional associations between COVID-19 and 
psychiatric disorder: retrospective cohort studies 
of 62 354 COVID-19 cases in the USA. Lancet 
Psychiatry. 2021;8(2):130-140.

26. Taquet M, Geddes JR, Husain M, Luciano S, Harrison 
PJ. 6-month neurological and psychiatric outcomes 
in 236 379 survivors of COVID-19: a retrospective 
cohort study using electronic health records. 
Lancet Psychiatry. 2021;8(5):416-427. 

27. Badenoch JB, Rengasamy ER, Watson C, et al. 
Persistent neuropsychiatric symptoms after 



Şiyve N., et al.

Turk J Public Health 2023;21(2) 163

COVID-19: a systematic review and meta-analysis. 
Brain Commun. 2022;4(1):fcab297.

28. Short H, Al Sayah F, Ohinmaa A, Johnson JA. The 
performance of the EQ-5D-3L in screening for 
anxiety and depressive symptoms in hospital and 
community settings. Health Qual Life Outcomes. 
2021;19(1):96.

29. Wong AW, Shah AS, Johnston JC, Carlsten C, Ryerson 
CJ. Patient-reported outcome measures after 
COVID-19: a prospective cohort study. Eur Respir 
J. 2020;56(5). 

30. Ünal B, Emecen AN, Keskin S, et al. Dokuz Eylul 
University Hospital COVID-19 Follow-up Center: 
Performance and Preliminary Findings. Dokuz 
Eylül Üniversitesi Tıp Fakültesi Derg. 2021;35(3): 
333–42.

31. Sigfrid L, Cevik M, Jesudason E, et al. What is the 
recovery rate and risk of long-term consequences 
following a diagnosis of COVID-19? A harmonised, 
global longitudinal observational study protocol. 
BMJ Open. 2021;11(3):e043887. 

32. Evans RA, McAuley H, Harrison EM, et al. Physical, 
cognitive, and mental health impacts of COVID-19 
after hospitalisation (PHOSP-COVID): a UK 
multicentre, prospective cohort study. Lancet 
Respir Med. 2021;9(11):1275-1287. 

33. Faul F, Erdfelder E, Lang AG, Buchner A. G*Power 3: 
a flexible statistical power analysis program for the 
social, behavioral, and biomedical sciences. Behav 
Res Methods. 2007;39(2):175-191.

34. EQ-5D-3L – EQ-5D. Published February 11, 
2022. Available at: https://euroqol.org/eq-5d-
instruments/eq-5d-3l-about/. Accessed February 
11, 2022.

35. Kılıç, A., Oğuzhanoğlu, N. K. EQ-5D yaşam kalitesi 
ölçeğinin Türkçe uyarlamasının güvenilirliği ve 
geçerliliği. 1999. İç Ve Tedavi Derg. 12(2):47-51.

36. Fernández-de-las-Peñas C, Rodríguez-Jiménez 
J, Moro-López-Menchero P, et al. Psychometric 
properties of the Spanish version of the EuroQol-5D-
5L in previously hospitalized COVID-19 survivors 
with long COVID. Sci Rep. 2022;12(1):12605. 

37. Shah R, Ali FM, Nixon SJ, Ingram JR, Salek SM, 
Finlay AY. Measuring the impact of COVID-19 on 
the quality of life of the survivors, partners and 
family members: a cross-sectional international 
online survey. BMJ Open. 2021;11(5):e047680. 

38. Azizi A, Achak D, Saad E, et al. Health-Related 
Quality of Life of Moroccan COVID-19 Survivors: A 
Case-Control Study. Int J Environ Res Public Health. 
2022;19(14):8804. 

39. Mattioli F, Stampatori C, Righetti F, Sala E, Tomasi 
C, De Palma G. Neurological and cognitive sequelae 

of Covid-19: a four month follow-up. J Neurol. 
2021;268(12):4422-4428. 

40. Schou TM, Joca S, Wegener G, Bay-Richter C. 
Psychiatric and neuropsychiatric sequelae of 
COVID-19 – A systematic review. Brain Behav 
Immun. 2021;97:328-348. 

41. Firat M, Okanli A, Kanbay Y, Utkan M, Gokmen 
B. The Prevalence of Pandemic Anxiety, Anxiety 
and Depression During the COVID-19 Pandemic 
in Turkey. PSYCHIATRY Clin Psychopharmacol. 
2021;31(2). 

42. Nie XD, Wang Q, Wang MN, et al. Anxiety and 
depression and its correlates in patients with 
coronavirus disease 2019 in Wuhan. Int J Psychiatry 
Clin Pract. 2021;25(2):109-114.

43. Nolen-Hoeksema S. Gender Differences in 
Depression. Curr Dir Psychol Sci. 2001;10(5):173-
176. 

44. Jalnapurkar I, Allen M, Pigott T. Sex Differences 
in Anxiety Disorders: A Review. Published online 
February 27, 2018. 

45. Compton MT, Shim RS. The Social Determinants of 
Mental Health. FOCUS. 2015;13(4):419-425.

46. Ueda M, Stickley A, Sueki H, Matsubayashi T. 
Mental health status of the general population in 
Japan during the COVID-19 pandemic. Psychiatry 
Clin Neurosci. 2020;74(9):505-506.

47. Shevlin M, McBride O, Murphy J, et al. Anxiety, 
depression, traumatic stress and COVID-19-
related anxiety in the UK general population 
during the COVID-19 pandemic. BJPsych Open. 
2020;6(6):e125.

48. Hashemi-Shahri SM, Tabatabaei SMN, Ansari-
Moghaddam A, et al. Epidemiological and clinical 
risk factors related to severe COVID-19 in Iran: a 
multi-center study. BMC Infect Dis. 2022;22:184. 

49. Wang D, Hu B, Hu C, et al. Clinical Characteristics 
of 138 Hospitalized Patients With 2019 Novel 
Coronavirus–Infected Pneumonia in Wuhan, China. 
JAMA. 2020;323(11):1061-1069.

50. Fitzgerald PJ. Serious infection may systemically 
increase noradrenergic signaling and produce 
psychological effects. Med Hypotheses. 
2020;139:109692. 

51. Ngasa SN, Tchouda LAS, Abanda C, et al. Prevalence 
and factors associated with anxiety and depression 
amongst hospitalised COVID-19 patients in 
Laquintinie Hospital Douala, Cameroon. PLOS 
ONE. 2021;16(12):e0260819. 

52. Rahman MH, Banik G, Ahmed A, et al. 
Anxiety and depressive symptoms among 
COVID-19 patients admitted to three isolation 
facilities in Bangladesh. Health Psychol Open. 



164

Anxiety and depression among COVID-19 patients

Turk J Public Health 2023;21(2)

2021;8(2):20551029211046104.

53. 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 Lond 
Engl. 2018;22(1):310. 

54. Vincent A, Beck K, Becker C, et al. Psychological 
burden in patients with COVID-19 and their 
relatives 90 days after hospitalization: A 
prospective observational cohort study. J 
Psychosom Res. 2021;147:110526.

55. Li L, Wu MS, Tao J, et al. A Follow-Up Investigation 
of Mental Health Among Discharged COVID-19 
Patients in Wuhan, China. Front Public Health. 
2021;9:640352. 


