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Abstract
Background  Depression can have negative effects on a person’s physical health. However, the available evidence on 
the risk of susceptibility to COVID-19 and its adverse outcomes in people with mental disorders, including depression, 
is limited and inconsistent. Therefore, we investigated the relationship between major depressive disorder (MDD) and 
the risk of susceptibility to COVID-19 infection and hospitalization. The data used in the study were obtained from the 
Employees’ Health Cohort Study of Iran (EHCSIR).

Methods  We conducted a cohort study that included 3355 participants who had complete data on major depressive 
disorder at baseline assessment and two annual telephone follow-ups between January 2020 and March 2022. 
Trained psychologists used the Persian version of the Composite International Diagnostic Interview (CIDI-2.1) to 
identify major depressive disorders during the baseline assessment. We applied log binomial regression models to 
adjust for sociodemographic factors and background health conditions.

Results  We found that 11.4% of participants had lifetime MDD and 7.3% had MDD in the past 12 months. During 
the pandemic, 26.1% of participants were infected with COVID-19, and 14.4% of those who were infected were 
hospitalized. The risk of susceptibility to COVID-19 infection was significantly higher among participants with lifetime 
MDD than among those without MDD (adjusted risk ratio (ARR) = 1.24, 95% CI: 1.06–1.47). However, lifetime MDD or 
12-month MDD was not independently associated with hospitalization among COVID-19 cases.

Conclusions  Preexisting major depressive disorder may increase the risk of susceptibility to COVID-19.
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Background
Major depression, also known as major depressive dis-
order (MDD) or clinical depression, is a mood disorder 
that was ranked as the third cause of the burden of dis-
ease worldwide in 2008, and it has been projected that 
this disease will rank first by 2030 [1]. The Global Burden 
of Disease study from 1990 to 2017 found that the num-
ber of incident cases of MDD increased by 49.29% from 
162 million to 241 million worldwide [2].

The lifetime prevalence of MDD is estimated to be 
approximately 5 to 17%, with an average of 12% [2]. 
The median 12-month prevalence of MDD based on 42 
household surveys that utilize the Composite Interna-
tional Diagnostic Interview (CIDI) is 4.7% worldwide [3]. 
In Iran, the Iranian Mental Health Survey (IranMHS) 
utilizing the same instrument, the CIDI, found that the 
12-month prevalence of MDD is 12.7% overall, with a 
higher prevalence in women (15.7%) than in men (10.7%) 
[4].

Individuals with depression are more likely to experi-
ence other health conditions or co-occurring disorders 
[5]. Depression can lead to an increased risk of infections 
due to increased levels of systemic inflammation and 
suppression or disruption of aspects of innate and adap-
tive immunity [6]. This suggests that MDD may affect 
the incidence and outcomes of coronavirus disease 2019 
(COVID-19) through similar mechanisms.

COVID-19 is an ongoing global pandemic caused by 
severe acute respiratory syndrome coronavirus 2 (SARS-
CoV-2). The COVID-19 pandemic has had a significant 
impact on the global population, particularly on dis-
advantaged groups. Among these groups, individuals 
affected by mental disorders, including depression, may 
have been particularly vulnerable [5]. From the beginning 
of the pandemic in 2019 to the end of 2022, COVID-19 
caused 7.3 million reported deaths worldwide. The Insti-
tute for Health Metrics and Evaluation (IHME) COVID-
19 models estimated as many as 17.9  million deaths. In 
Iran, the country experienced five waves of COVID-19 
epidemic until the end of 2022, with the reported and 
estimated number of deaths being 144,000 and 260,000, 
respectively [7].

Since the first cases of the global outbreak of COVID-
19, populations with specific risk factors have been 
largely described [8]. Identifying populations at risk for 
COVID-19 is important because there is no effective 
drug treatment for COVID-19. To provide specific pre-
vention and treatment strategies, it is important to know 
the established risk factors [9]. Established risk factors 
for hospitalization include preexisting cardiovascular dis-
ease, obesity, diabetes, cancers, respiratory disease and 
weakened immune systems [9].

There have been few epidemiological studies on the 
relationship between preexisting mental disorders and 

COVID-19 susceptibility and severity [10–13]. Some 
studies have shown that patients with preexisting mental 
disorders have a higher risk of susceptibility to COVID-
19 infection [10, 11]. A case‒control study conducted on 
20% of the US population found that patients recently 
diagnosed with a mental disorder had a significantly 
higher risk of developing COVID-19. The study showed 
that the strongest effect was observed in patients with 
depression (adjusted odds ratio (AOR) = 7.64). However, 
others have not supported this association [12, 13]. How-
ever, most studies, including two nationwide studies in 
South Korea, have found that individuals with preexisting 
mental disorders are at a significantly higher risk of hos-
pitalization for COVID-19 [12, 13].

Mental disorders may increase the risk of COVID-
19 infection and its severity due to several factors, 
such as unhealthy lifestyle, low socioeconomic status, 
lack of awareness, and functional impairment [10, 12, 
14–16]. MDD, which is one of the most common men-
tal disorders worldwide [17], may also increase the risk 
of COVID-19 infection due to a low degree of chronic 
inflammation [18] or weaker self-care in people with 
depression [10].

On the other hand, in various studies, a significant 
number of patients with and survivors of COVID-19 
have reported experiencing psychological issues, includ-
ing depression [19, 20]. This suggests a possible two-
way relationship between COVID-19 and mental health 
problems.

Most studies on the effect of mental disorders on 
COVID-19 are cross-sectional, which means that they 
are limited in their ability to draw causal conclusions. 
Therefore, we used baseline and follow-up data from the 
Employees’ Health Cohort Study of Iran (EHCSIR) to 
investigate the association of preexisting major depres-
sive disorder (MDD) with susceptibility to COVID-19 
infection and hospitalization.

Methods
The EHCSIR is a prospective cohort study on the associa-
tion of life style, social gradient, and work-related stress-
ors with a wide range of non-communicable diseases. 
The recruitment and baseline assessments began in July 
2017 and ended in March 2020 [21]. Annual telephone 
follow-up interviews have been conducted since January 
2020. Questions regarding the COVID-19 outcomes were 
added to follow-up interviews from July 2020. In this 
study, we have used data regarding the existence of major 
depressive disorders from EHCSIR baseline assessments 
and data regarding the occurrence of COVID-19 from 
the two subsequent annual follow-ups.
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Participants
The EHCSIR study participants are 4886 public sector 
employees from schools, hospitals, and health centers 
affiliated with the Iran University of Medical Sciences 
and the Ministry of Health and Medical Education in 
Iran. The participation rate in annual telephone follow 
up interviews has been more than 99%. The EHCSIR par-
ticipants were excluded if: (1) CIDI was not completed 
at baseline assessment, (2) less than 2 annual follow-up 
interviews for COVID-19.

Ethical considerations
The research ethics committee of the Iran University of 
Medical Science approved the protocol of the current 
study with ethical code #IR.IUMS.REC.1401.716. This 
approval was separate from the EHCSIR protocol. All 
participants provided written informed consent before 
joining the study. The data collected from participants 
were kept confidential and only accessible to the main 
study investigators. The study was conducted in accor-
dance with the Declaration of Helsinki [22], national 
guidelines, and regulations.

Measurements
Baseline assessment of major depressive disorder
We employed the lifetime version of the Composite 
International Diagnostic Interview (CIDI, version 2.1) to 
assess the presence of the following psychiatric disorders: 
major depressive disorder, dysthymia, obsessive-com-
pulsive disorder, and generalized anxiety disorder. The 
CIDI is a fully structured psychiatric diagnostic interview 
developed by the World Health Organization, designed 
for assessing psychiatric disorders according to DSM and 
ICD criteria. It is designed to be used by trained inter-
viewers, who may include lay persons [4], with no clini-
cal experience [23]. It has undergone extensive testing 
for reliability and validity in various settings and lan-
guages, and has demonstrated high reliability and validity 
for most of the diagnostic sections [4, 24, 25]. The Per-
sian version of CIDI 2.1 has also been validated and has 
demonstrated satisfactory psychometric properties [26, 
27]. Both the 12-month and lifetime Persian versions of 
CIDI have been extensively used in various studies, such 
as the Iranian Mental Health Survey (IranMHS) [27], the 
PERSIAN Youth Cohort [28], and the Employees’ Health 
Cohort Study of Iran. The CIDI 2.1 diagnostic interview 
is able to classify the depressive disorders based on type 
(single or recurrent) and severity (mild, moderate, and 
severe) [29].

During the baseline assessment of the EHCSIR, trained 
psychologists conducted interviews and the twelve-
month MDD was recognized based on the most recent 
episode of the subjects with lifetime MDD. Single epi-
sode is declared if the participant had a major depressive 

episode in the past 12 months with no previous episode 
of MDD. In case that the participant had one or more epi-
sodes of MDD prior to the one in the past 12 months, it 
is considered a recurrent episode. In this study, the expo-
sure is defined as any case of single or recurrent episode 
MDD with any level of severity in the past 12 months.

Sociodemographic factors and health conditions
Sociodemographic factors were extracted from the EHC-
SIR baseline dataset, including age, gender, educational 
attainment, workplace, job, wealth index, and marital 
status. Body mass index (BMI) was calculated using the 
weight and height of the participants at baseline, and 
obese subjects were defined as those with a BMI of 30 or 
higher. Current smoking was categorized as positive for 
participants who smoked one or more tobacco products 
on a daily or nondaily basis. Self-reported past medical 
history of the participants on the following disease con-
ditions was also used: diabetes mellitus, coronary artery 
disease (CAD), hypertension, and anemia.

Follow-up procedures
Based on the EHCSIR protocol, annual telephone follow-
up interviews have been conducted since January 2020, 
with the order of follow-ups determined by either the 
date of recruitment (for the first follow-up) or the date 
of the last successful follow-up interview (for subse-
quent follow-ups). The structured follow-up interviews 
included questions about any hospitalizations, new dis-
eases, or diagnostic/therapeutic procedures over the past 
twelve months. If a participant reported any outcome, an 
outcome review process began, which included a second 
phone interview by a medical doctor and the collection 
of all relevant medical records. A medical history form 
was completed, including chief complaint, present ill-
ness, past medical history, drug history, and family his-
tory. The images of all relevant medical records were sent 
through WhatsApp application by participants or their 
close relatives. Two trained physicians, as members of 
the Outcome Review Committee, reviewed the medical 
documents to determine the final diagnosis.

Outcome assessment
Questions regarding the COVID-19 outcomes were 
added to the EHCSIR standard follow-up interviews 
from July 2020. The COVID-19 diagnosis was considered 
positive if the participant had one of the following condi-
tions: (1) positive PCR test for SARS-CoV2, (2) radiolo-
gist report on lung CT scan that confirmed COVID-19, 
(3) a medical doctor diagnosed symptomatic COVID-19, 
and the person had close contact with a PCR positive 
case of COVDI-19, (4) a medical doctor diagnosed symp-
tomatic COVID-19, and the patient received specific 
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medication for COVID-19 treatment like dexamethasone 
and remdesivir.

Hospitalization due to COVID-19 was also consid-
ered. All relevant medical records were collected, and the 
diagnosis of COVID-19 was confirmed by the Outcome 
Review Committee. Follow-up data from July 2020 to 
March 2022 were used in the present study.

Approach to missing data
Missing data were most commonly due to time con-
straints during the interview at cohort baseline or late 
baseline recruitment, resulting in less than two years of 
annual telephone follow-up. As these reasons can be con-
sidered missing completely at random (MCAR), a com-
plete case analysis approach was applied to handle the 
missing data in the study.

Statistical analysis
Descriptive statistics are presented as the mean ± stan-
dard deviation (SD) for continuous variables and as 
numbers (percentage) for categorical variables. Princi-
pal component analysis (PCA) was used to calculate the 
wealth index based on asset data.

The occurrence of COVID-19 in the past two years 
based on two annual follow-ups is considered as a binary 
outcome to assess the risk. Log binomial regression anal-
ysis was utilized to estimate the risk ratios of the asso-
ciation between MDD and susceptibility to COVID-19 

infection. Additionally, log binomial regression analysis 
was used to identify the independent association of MDD 
with hospitalization among COVID-19 cases. Three 
models with no adjustment, minimal adjustment, and full 
adjustment were used in each of these two log binomial 
regression analyses. Adjusted risk ratios and their corre-
sponding 95% confidence intervals (CIs) were presented. 
STATA version 14 was used for all analyses, and the sig-
nificance level was set at 0.05.

While the main results are presented based on com-
plete case analysis, we conducted sensitivity analysis 
under two scenarios. Firstly, we used multiple imputation 
method to fill the missing values of the exposure. Sec-
ondly, missing values of the outcome for participants 
who had not two annual follow-ups were filled by mul-
tiple imputation technique.

Results
Out of the 4886 individuals who participated in the ECH-
SIR study, 3355 had complete data on both exposure 
and outcome and were included in this analysis. Table 1 
presents the baseline characteristics of this study popula-
tion. The average age of the participants when they joined 
the study was 42.8 years, with a standard deviation of 
8.1 years, and the majority of them (62.6%) were female. 
Approximately 45.0% of the participants were health pro-
fessionals, and 64.9% of them worked in hospitals or pub-
lic health centers.

Table 1  The prevalence of the past twelve months and lifetime MDD by sociodemographic characteristics
Total Past twelve months MDD Lifetime MDD

Cases Prevalence (CI 95%) Cases Prevalence (CI 95%)
Gender Male

Female
1283
2072

65
179

5.1 (3.9–6.3)
8.6 (7.5–9.9)

104
278

8.1 (6.5–9.6)
13.4 (11.8–15.0)

Age (years) ≤ 34
35–44
45–54
≥ 55

556
1451
1046

302

40
115

67
22

7.2 (5.2–9.5)
7.9 (6.4–9.4)
6.4 (4.9–8.1)
7.3 (4.3–10.4)

62
174
112

34

11.2 (8.3–13.7)
12.0 (10.0-14.1)
10.7 (8.8–12.7)
11.3 (8.0-14.9)

Educational attainment Primary or secondary
High school diploma
Associate
Bachelor’s level
Master’s level
Doctoral level

347
693
309

1245
609
152

16
60
26
92
35
15

4.6 (2.5–6.4)
8.7 (6.6–10.8)
8.4 (5.3–13.0)
7.4 (6.1–8.8)
5.7 (3.7–7.8)
9.9 (6.1–14.8)

23
88
40

154
54
23

6.6 (4.2–9.3)
12.7 (10.4–15.0)
12.9 (9.3–18.1)
12.4 (10.4–14.4)
8.9 (5.9–11.7)
15.1 (10.1–21.9)

Job Office work
Academic
Health Professional
Service work

951
61

1540
700

76
7

110
48

8.0 (6.5–10.2)
11.5 (1.7–19.5)
7.1 (5.7–8.5)
6.9 (5.0-8.6)

109
10

183
71

11.5 (9.6–13.7)
16.4 (7.1–26.4)
11.9 (10.0-13.4)
10.1 (8.0-12.5)

Workplace Educational\office
Public health centers
Hospitals

1177
434

1744

81
34

129

6.9 (5.4–8.7)
7.8 (6.0-10.5)
7.4 (6.0-8.7)

127
58

197

10.8 (9.1–12.9)
13.4 (10.1–17.2)
11.3 (9.7–13.0)

Marital status Married
Never married
Ex-married

2725
427
203

174
41
29

6.4 (5.6–7.2)
9.6 (6.8–12.5)
14.3 (9.4–20.1)

284
62
36

10.4 (9.2–11.4)
14.5 (10.6–18.2)
17.7 (12.5–24.5)

Wealth index Low
Medium
High

911
1664

779

67
126

51

7.4 (5.9–8.9)
7.6 (6.1–8.7)
6.5 (5.0-8.6)

108
197

77

11.9 (9.7–14.0)
11.8 (10.1–13.4)
9.9 (8.1–12.0)
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The prevalence of MDDs among different sociodemo-
graphic groups, along with their 95% confidence inter-
vals, can be found in Table  1. Out of 3355 individuals 
recruited, 382 (11.4%) had a lifetime diagnosis of MDD, 
and 244 (7.3%) had a diagnosis of MDD in the past twelve 
months.

During the two-year follow-up period, 876 cases of 
COVID-19 were identified. Of these patients, 64.6% were 
female, 7.5% were 55 years old and above, and 13.9% had 
lifetime MDD at baseline. In the lifetime MDD group, 
122 people (31.9%) and in the non-MDD group, 754 peo-
ple (25.4%) were identified as having COVID-19 infection 
(Table 2).

After adjusting for gender, age, educational attainment, 
job, workplace, marital status, wealth index, smoking, 
obesity, anemia, CAD, diabetes mellitus, and hyperten-
sion, the risk of susceptibility to COVID-19 infection was 
significantly higher in those with lifetime MDD (adjusted 
risk ratio (ARR) = 1.4, 95% CI: 1.1–1.8) (Table  3). Simi-
larly, in the group of patients with MDD in the past twelve 
months, 77 people (31.6%) and in the nonafflicted group, 
799 people (25.7%) were identified as having COVID-19 
(Table  2). The risk of susceptibility to COVID-19 infec-
tion in participants with MDD in the past twelve months 
was higher than that in nonsufferers (ARR = 1.3, 95% CI: 
1.0-1.8) (Table 3). The details of log-binomial regression 

Table 2  Risk of susceptibility to COVID-19 infection and hospitalization among cohort participants
Total COVID-19 infection COVID-19 Hospitalization

Cases Risk (CI 95%) Cases Risk (CI 95%)
Gender Male

Female
1283
2072

310
566

24.2 (21.9–26.6)
27.3 (25.4–29.3)

53
73

17.1 (13.3–21.7)
12.9 (10.4–15.9)

Age (years) ≤ 34
35–44
45–54
≥ 55

556
1451
1046

302

156
392
262

66

28.1 (24.5–31.9)
27.0 (24.8–29.4)
25.0 (22.5–27.8)
21.9 (17.5–26.9)

15
53
45
13

9.6 (5.9–15.4)
13.5 (10.5–17.3)
17.2 (13.1–22.3)
19.7 (11.7–31.1)

Educational attainment Primary or secondary
High school diploma
Associate
Bachelor’s level
Master’s level
Doctoral level

347
693
309

1245
609
152

61
162

92
367
155

39

17.6 (13.9–22)
23.4 (20.4–26.7)
29.8 (24.9–35.1)
29.5 (27-32.1)
25.5 (22.1–29.1)
25.7 (19.3–33.2)

9
25
16
50
18

8

14.8 (7.8–26.1)
15.4 (10.6–21.9)
17.4 (10.9–26.6)
13.6 (10.5–17.5)
11.6 (7.4–17.7)
20.5 (10.5–36.2)

Job Office work
Academic
Health Professional
Service work

951
61

1540
700

195
19

482
162

20.5 (18.1–23.2)
31.1 (20.8–43.9)
31.3 (29-33.7)
23.1 (20.2–26.4)

24
4

71
24

12.3 (8.4–17.7)
21.1 (7.9–45.3)
14.7 (11.8–18.2)
14.8 (10.1–21.2)

Workplace Educational\office
Public health centers
Hospitals

1177
434

1744

232
143
501

19.7 (17.5–22.1)
32.9 (28.7–37.5)
28.7 (26.6–30.9)

23
15
88

9.9 (6.7–14.5)
10.5 (6.4–16.7)
17.6 (14.5–21.2)

Marital status Married
Never married
Ex-married

2725
427
203

690
120

66

25.3 (23.7–27)
28.1 (24-32.6)
32.5 (26.4–39.3)

98
12
16

14.2 (11.8–17)
10.1 (5.7–16.8)
24.2 (15.3–36.1)

Wealth index Low
Medium
High

911
1664

779

230
445
200

25.2 (22.5–28.2)
26.7 (24.7–28.9)
25.7 (22.7–28.9)

28
64
34

12.2 (8.5–17.1)
14.4 (11.4–18)
17.0 (12.4–22.9)

Smoking Yes
No

424
2673

85
709

20.0 (16.5–24.1)
26.5 (24.9–28.2)

15
104

17.6 (10.9–27.3)
14.7 (12.2–17.5)

Obese Yes
No

805
2499

231
632

28.7 (25.7–31.9)
25.3 (23.6–27)

46
80

19.9 (15.2–25.6)
12.7 (10.3–15.5)

Anemia Yes
No

708
2363

182
603

25.7 (22.6–29.1)
25.5 (23.8–27.3)

31
86

17.0 (12.2–23.2)
14.3 (11.7–17.3)

Coronary Artery Disease Yes
No

79
2991

22
762

27.8 (19-38.8)
25.5 (23.9–27.1)

9
108

40.9 (22.5–62.3)
14.2 (11.9–16.8)

Diabetes mellitus Yes
No

153
2918

49
734

32.0 (25.1–39.9)
25.2 (23.6–26.8)

13
104

26.5 (16-40.7)
14.2 (11.8–16.9)

Hypertension Yes
No

275
2797

72
712

26.2 (21.3–31.7)
25.5 (23.9–27.1)

14
103

19.4 (11.8–30.3)
14.5 (12.1–17.3)

Past 12-month MDD Yes
No

244
3111

77
799

31.6 (26-37.7)
25.7 (24.2–27.2)

11
115

14.3 (8.1–24.1)
14.4 (12.1–17)

Lifetime MDD Yes
No

382
2973

122
754

31.9 (27.4–36.8)
25.4 (23.8–27)

21
105

17.2 (11.5–25)
13.9 (11.6–16.6)
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analyses are appeared in Supplementary Material (Tables 
S1 to S4).

The association between lifetime MDD (ARR = 1.3, 
95% CI: 0.7–2.3) and MDD in the past twelve months 
(ARR = 1.0, 95% CI: 0.5–2.2) and hospitalization were not 
statistically significant (Table  3). The main results were 
robust in sensitivity analyses (See Table S5 in Supplemen-
tary Material).

Discussion
Our findings from EHCSIR data indicate that individuals 
with a lifetime diagnosis of MDD or a diagnosis of MDD 
in the past 12 months have a significantly higher risk of 
susceptibility to COVID-19 infection than those without 
MDD. However, we found no evidence of an increased 
risk of hospitalization in participants with lifetime 
MDD or past twelve months of MDD among confirmed 
COVID-19 cases. In light of the adjusted risk ratio of sus-
ceptibility of COVID-19 in the present study (ARR = 1.24) 
and the 13% prevalence of 12-month MDD [4], the pop-
ulation attributable risk of depression for COVID-19 
in Iran is approximately 3.8%. This means that 3.8% of 
COVID-19 cases in Iran can be attributed to MDD.

There is a debate on whether individuals with mood 
disorders are at a higher risk of contracting COVID-19. 
Two meta-analyses were conducted to investigate this 
association. The first meta-analysis included 18 studies 
on preexisting mental disorders, six of which had over 
62 million participants. The results showed that patients 
with mood disorders had a higher risk of susceptibility 
to COVID-19 infection (odds ratio (OR) = 2.02; 95% CI: 
1.08–3.76) [30]. On the other hand, the second meta-
analysis that included 21 studies with over 91  million 
individuals found no association between mood disor-
ders and COVID-19 susceptibility (OR = 1.27; 95% CI: 
0.73–2.19; n = 65,514,469) [9]. It is important to note that 
only two of the 18 studies in the first meta-analysis and 
one study out of 21 studies in the second meta-analysis 
were from low-middle countries [9, 30]. The findings of 

studies may differ due to differences in demographic, 
socioeconomic, and clinical characteristics. Additionally, 
the biological and neural mechanisms of different mental 
disorders may differ, leading to a confounding association 
[30]. According to the analysis of the UK Biobank cohort, 
the risk of susceptibility to COVID-19 infection increases 
with the increase in the number of mental illnesses, but 
there is no significant relationship with the time that has 
passed since the diagnosis of a mental disorder [31]. A 
similar study in the US found that patients with recently 
diagnosed mental disorders (within the past year) are 
at high risk of susceptibility to COVID-19 infection 
(adjusted odds ratio (AOR) = 10.43), but the strength of 
this relationship is less for patients who have been diag-
nosed for more than a year (AOR = 1.48) [10].

The increased risk of susceptibility to COVID-19 infec-
tion in people with depressive disorders can be explained 
by several causal pathways. The first group of causal path-
ways includes MDD-related behaviors such as inhibition, 
apathy, lack of motivation, cognitive deficits, reduced 
awareness of risks, sleep dysregulation, habitual inac-
tivity [9], neglect of self-protection [10], impairment in 
evaluating health information and obtaining preventive 
behaviors [32], stigma, and accessing health care [33]. 
The second group is comorbidities associated with MDD, 
which includes drug use disorders [34], diabetes, obesity, 
and cardiovascular diseases [9]. The third group is bio-
logical factors, which include inflammation [18], activa-
tion of the hypothalamic‒pituitary‒adrenal axis [35], 
changes in corticosteroids [36], drug therapy [9], and 
shared genetic susceptibility factors [37, 38]. However, 
social isolation, unemployment, and low interpersonal 
contact [9, 12] are possible mediators that may explain 
the lower risk of susceptibility to COVID-19 in MDD 
patients [12, 39].

In our study pre-existing MDD was not associated 
with increased risk of hospitalization among COVID-19 
patients. Similarly, a phenome-wide association study 
found no association between mental disorders and 

Table 3  The association between baseline diagnosis of MDD and COVID-19 and hospitalization
Exposure COVID-19 disease

(n = 3355)
Hospitalized for COVID-19
(n = 876)

RR 95% CI P value RR 95% CI P value
Past twelve months MDD

Unadjusted 1.24 1.02–1.50 < 0.05 1.00 0.55–1.80 0.980

Model 1 1.22 1.01–1.48 < 0.05 1.15 0.66–2.03 0.622

Model 2 1.19 0.97–1.46 0.10 1.02 0.48–2.15 0.960

Lifetime MDD
Unadjusted 1.28 1.10–1.49 < 0.005 1.40 0.93–2.11 0.104

Model 1 1.27 1.08–1.48 < 0.005 1.37 0.82–2.30 0.232

Model 2 1.24 1.06–1.47 < 0.01 1.26 0.71–2.24 0.707
Model 1: Adjusted for Age and Gender

Model 2: Adjusted for age, gender, educational attainment, job, workplace, marital status, wealth index, smoking, obesity, anemia, coronary artery disease, diabetes 
mellitus, and hypertension
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hospitalization, ICU admission or mortality in 53,853 
patients who were tested or diagnosed for COVID-19 at 
a large academic medical center [40]. However, there are 
several other studies that found a link between depres-
sive disorders and COVID-19 hospitalization. A meta-
analysis of eight studies with over 25 million participants 
found that preexisting mood disorders were associated 
with an increased risk of illness severity (OR = 1.34; 95% 
CI: 1.08–1.67) [30]. Another systematic review and meta-
analysis reported that COVID-19 hospitalization is sig-
nificantly higher in those with mood disorders (OR = 1.31; 
95% CI; 1.12–1.53) [9]. The lack of motivation and dif-
ficulty in evaluating health information in patients with 
MDD can result in nonadherence to preventive behav-
iors, including tertiary prevention [10]. Additionally, the 
low economic status of this group can lead to delays in 
receiving medical care and going to the hospital [13]. 
Social determinants of health, such as economic insecu-
rity, health literacy, and limited access to healthcare, have 
been identified as mediators of this association [9].

The lack of association between pre-existing MDD 
and hospitalization due to COVID-19 in our study may 
be explained by the characteristics of the study popula-
tion. Since all of the subjects of the cohort study were 
public employees and the majority of them were working 
at hospitals or health centers, it is reasonable to assume 
that their health literacy, economic stability, and access to 
healthcare services are higher than those of the general 
population and are not affected by their mental disorders.

Strengths and limitations
The study has several strengths. The most important 
strength is that the MDD was measured using a valid 
diagnostic tool, rather than relying on hospital records, 
self-report, or symptom scales. In contrast, similar pub-
lished studies assessed preexisting MDD based on diag-
nosed, treated, or hospitalized cases. In the United 
States, the past 12-month and lifetime prevalence of 
MDD among adults were 10.4% and 20.6%, respectively. 
Only 12% of patients with MDD were hospitalized at 
some point in their life [41], which means that 10–15% 
of true MDD cases are among the MDD hospitalized 
group and 80–85% of them are among the nonexposed 
group. On average, 8% of the patients who are hospital-
ized due to other reasons are affected by MDD. In Iran, 
data from the national mental health survey (IranMHS) 
showed that 12.7% of the adult population had suffered 
from MDD in the past twelve months [4], and 41.2% of 
them had received any health services for their mental 
problem [42]. This means that if electronic health records 
are used, approximately 40% of adults with past twelve 
MDD will be found, and the remaining 60% will remain 
in the unexposed or healthy group. This nondifferential 

misclassification of exposure will cause underestimation 
of the investigated relationship.

Second, the previous studies, except for the UK Bio-
bank Cohort Study, were retrospective cohort studies and 
had the usual limitations in measuring and adjusting con-
founding factors. However, in our study, all confounding 
variables, such as comorbidities, socioeconomic status, 
smoking, and obesity, were meticulously measured dur-
ing the cohort baseline assessments.

Third, in this study, all subjects, both with and with-
out MDD, were followed up annually twice. This follow-
up was the most rigorous one for assessing the study 
hypothesis.

The study population, consisting mainly of healthcare 
professionals working at hospitals and public health cen-
ters, limits the generalizability of our findings. Therefore, 
caution should be taken when applying the results to 
the general population or all employees. This limitation 
may have contributed to the lack of association found 
between MDD and COVID-19 hospitalization, as dis-
cussed earlier.

Conclusions
According to our study, individuals with preexisting 
major depressive disorder (MDD) are more susceptible 
to COVID-19 infection, but there is no significant asso-
ciation with hospitalization. Therefore, it is important to 
identify and address modifiable risk factors and prevent 
delays in providing healthcare to this population. Future 
research should investigate whether COVID-19 vaccina-
tion has different efficacies in individuals with MDD and 
whether COVID-19 infection can alter the natural course 
of MDD over time.
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