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Abstract
Background Coronavirus disease (COVID-19) disproportionately affects African Americans, and they tend to experience more
severe course and adverse outcomes. Using a simple and validated instrument of depression screening, we evaluated the
incidence and severity of major depression among African American patients within 90 days of recovery from severe
COVID-19-associated respiratory failure.
Methods African American patients hospitalized and treated with invasive mechanical ventilation for COVID-19-associated
respiratory failure in the intensive care unit (ICU) of Grady Memorial Hospital, Atlanta, between April 1, 2020, and June 30,
2020, were screened for depression within 90 days of hospital discharge using the validated patient health questionnaires (PHQ-2)
and PHQ-9.
Results A total of 73 patients completed the questionnaire. The median age was 52.5 years [IQR 44–65] and 65% were males.
The most common comorbidities were hypertension (66%) and diabetes mellitus (51%). Forty-four percent of the patients had a
diagnosis of major depressive disorder (MDD) based on their PHQ-9 questionnaire responses. The incidence ofMDDwas higher
among females (69%, n=18/26) compared to males (29%, n=14/47), in patients > 75 years (66%) and those with multiple
comorbidities (45%). Eighteen percent of the patients had moderate depression, while 15% and 22% had moderately severe
and severe depression, respectively. Only 26% (n=7/27) of eligible patients were receiving treatment for depression at the time of
this survey.
Conclusion The incidence of depression in a cohort of African American patients without prior psychiatric conditions who
recovered from severe COVID-19 infection was 44%. More than 70% of these patients were not receiving treatment for
depression.
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Introduction

The mental health impact of COVID-19 infection from the
novel severe acute respiratory syndrome coronavirus 2
(SARS-CoV-2) on its survivors has been reported in the liter-
ature [1]. According to surveys conducted during the ongoing

COVID-19 pandemic, patients often suffer from anxiety, post-
traumatic stress disorder, and trouble sleeping after recovery
from COVID-19 infection [2–4].

COVID-19 disproportionately affects African Americans,
and they tend to experience more severe course and adverse
outcomes [5, 6]. Also, they aremore likely to have undiagnosed
and untreated major depression which can negatively impact
daily functioning and lead to a poor quality of life [7, 8].
Currently, there is paucity of data on the incidence of depres-
sion among African Americans who have recovered from
COVID-19 infection particularly those who had severe infec-
tion requiring intensive care unit (ICU) hospitalization.

Using a simple and validated instrument of depression
screening, we evaluated the incidence and severity of major
depression among African American patients within 90 days
of recovery from severe COVID-19 infection with associated
respiratory failure.
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Methods

The study was approved by the Morehouse School of
Medicine institutional review board, and verbal informed con-
sent was obtained from the study participants. We identified
African American patients with confirmed severe acute respi-
ratory syndrome coronavirus 2 (SARS-CoV-2), the virus that
causes COVID-19 infection, on polymerase chain reaction
testing of a nasopharyngeal or tracheal sample. Those who
were hospitalized and treated with invasive mechanical venti-
lation for respiratory failure at the Grady Memorial Hospital
ICU, Atlanta, Georgia, between April 1, 2020, and June 30,
2020, were included in the study. Patients who were still hos-
pitalized by June 30, 2020, and those with previous history of
psychiatric diagnosis includingmajor depressionwere exclud-
ed. Data on sociodemographics and comorbidities were ex-
tracted from the electronic health record system (Epic 2019
version).

The Patient Health Questionnaire (PHQ)-2 and PHQ-9
(supplementary material) are used to reliably assess for de-
pression and its severity in the outpatient and other medical
care settings [9]. The PHQ-9 is a nine-item questionnaire, and
the PHQ-2 includes the first two items of the PHQ-9. The
PHQ-2 evaluates the frequency of depressed mood and anhe-
donia over the past 2 weeks as a “first step” in the screening
process. The PHQ-9 is then administered to patients if the
PHQ-2 is positive for depression to determine whether they
meet criteria for a depressive disorder [9–11]. The PHQ-2 has
a 97% sensitivity and 67% specificity in adults, whereas the
PHQ-9 has a 61% sensitivity and 94% specificity in adults [9].

A team of two physicians trained on the depression screen-
ing tools administered the PHQ-9 over the phone to the study
patients within 30 to 90 days of discharge from the hospital.
Verbal informed consent was obtained from the patients prior
to administering the questionnaire. Patients who responded
“yes” to at least 5 questions in the two right columns (one of
which corresponds to question #1 or #2) of the PHQ-9 ques-
tionnaire were considered to have an initial diagnosis of major
depressive disorder (MDD) [10, 11]. Other depression is di-
agnosed if there are 2–4 yes answers in the right columns of
the PHQ-9 (one of which corresponds to question #1 or #2)
[11].

To assess depression severity, all patients were categorized
into none or minimal, mild, moderate, moderately severe, and
severe based on their severity scores on a scale of 0–27 [10,
11]. Using descriptive analysis, we determined the association
between the severity of depression and the ICU length of stay
(LOS) and discharge disposition. Lastly, we determined the
number of patients on treatment for depression as a percentage
of the total eligible for treatment based on their PHQ-9 scores.
Summary statistics were reported as medians and proportions
for various sociodemographic and clinical characteristics of
patients. Due to limited sample size and descriptive nature of

the study, analysis for statistical significance was performed.
Data analysis was performed using R version 3.6.3 (R
Foundation).

Results

A total of 91 patients met the inclusive criteria, and 73 com-
pleted the questionnaire (response rate of 80%). Table 1 de-
scribes the sociodemographic and clinical characteristics of
the patients with their PHQ-9 score distribution. The median
age of the participants was 52.5 years [IQR 44–65]. There
were more male participants than females (65% vs. 35%).
Eighty-five percent of the patients had more than 1 comorbid-
ity, and the most common comorbidities were hypertension
(66%) and diabetes mellitus (51%). Forty-four percent of the
patients had a diagnosis of MDD based on their responses on
the PHQ-9 questionnaire. The incidence of MDD was higher
among females (69%, n=18/26) compared to males (29%,
n=14/47). Sixty percent (n=18/30) of patients aged 55–74
years, and 66% (n=4/6) of patients > 75 years had PHQ-9
scores consistent with MDD. Among patients with multiple
comorbidities, 45% (n=28/62) had a diagnosis of MDD com-
pared to 36% (n=4/11) in patients with only one or no comor-
bidity. Comorbidities with the highest proportion of patients
MDD diagnosis were cerebrovascular accident (62.5%), ob-
structive sleep apnea (60%), solid tumors (57.5%), hyperten-
sion (58.3%), and diabetes mellitus (51.4%). Eighteen percent
of the patients had moderate depression, while 15% and 22%
had moderately severe and severe depression, respectively.

The median LOS of participants in the ICU was 10 days
[IQR 4–18.5]. Among patients who spent 10 days or more in
the ICU, 58% had a PHQ-9 score reflecting MDD compared
to 32.5% in those who spent less than 10 days. Seventy-five
percent of the patients were discharged home, out of which
38% had a diagnosis of MDD (Table 2). Though only 8% of
the patients were discharged to a long-term acute care facility
(LTAC), MDD diagnosis was disproportionately higher
(67%, n=4/6) relative to those discharged home (38.2%) or
skilled nursing facilities (SNF) (58.3%).

Figure 1 shows that 37% (n=27/73) of patients in the
study had a PHQ-9 score of at least 14 and were therefore
eligible for depression treatment using antidepressants,
psychotherapy, or a combination of both [10]. However,
only 26% (n=7/27) were on some form of depression treat-
ment at the time of this survey. Two of the patients were on
cognitive behavioral therapy (CBT), while 5 patients were
treated with a combination of CBT and antidepressant
medications—selective serotonin receptor inhibitors
(SSRIs). The remaining 74% said they had not been
screened for depression since discharge from the hospital.
Though the research team at the time of the survey implored
all the study patients to follow up with their primary care
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providers to be screened for depression and treatment, they
particularly emphasized the need for urgent evaluation in
patients with PHQ-9 score of at least 14. No patient
expressed homicidal or suicidal ideations (item 9 on the
PHQ-9 questionnaire).

Discussion

Our study showed that at least 4 out of 10 African Americans
without prior psychiatric illness, who were hospitalized in the
ICU and received invasive mechanical ventilation for severe
COVID-19 infection, will develop MDD within 90 days of
discharge from the hospital. Notably, patients older than 55
years, females, patients with multiple pre-existing comorbid-
ities, and those who spent 10 days or more in the ICU had
higher rates of MDD diagnosis.

Depression is a component of the post-intensive care syn-
drome (PICS) and is common in ICU survivors. Studies have
reported depression rates as high as 45% in patients with re-
spiratory failure which is similar to what we found [12].
However, the rate of depression in our study was higher than
what has been previously reported in patients who recovered
from COVID-19 infection [1, 3]. Psychiatric complications of
SARS-CoV-2 infection have been attributed to the immune
response to the virus itself, lingering clinical symptoms, and/
or psychosocial stressors from social isolation, concerns about
infecting others, and social stigma [3]. It is important to point
out that African Americans are uniquely at an additional risk
of depression from socioeconomic challenges due to racism
and inequitable access to resources and healthcare which may
also have contributed to the higher rate of depression in our
study [13].

Expectedly, patients discharged to LTAC facilities and
SNF had disproportionately higher incidence of MDD com-
pared to those discharged home. Patients discharged to ex-
tended care facilities (SNF and LTACs) are traditionally older,
sicker, and more likely to have multiple comorbidities which
are risk factors forMDD [14, 15]. Studies show that up to 35%
of residents in long-term care facilities may experience major
depression [15]. However, depressive symptoms in patients in
these facilities are often not recognized by healthcare pro-
viders [16]. Given that a significant proportion of patients with
severe COVID-19 infection will reside in nursing facilities
and LTACs following discharge from the hospital, it is imper-
ative that physicians and nurses and ancillary staff at the nurs-
ing homes focus on routine screening of these patients for
depression and treat accordingly.

It is quite concerning that 74% of patients in our study with
moderate and moderately severe depression had not been
evaluated by a medical professional and were not on any form
of treatment. There is evidence in the literature to suggest that
a significant proportion of African Americans haveT
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undiagnosed depression and a relatively smaller proportion of
those diagnosed with MDD go on to receive treatment com-
pared to other ethnicities in the USA [8, 17]. Additionally,
African Americans and other racial minorities have less access
to mental health services compared to whites and are more
likely to receive poor quality care when treated [18]. This
disparity in mental healthcare services is a deficit of the
healthcare system that needs to be addressed.

Depression underdiagnosis and undertreatment among
African Americans is rooted in societal stigma associated with
mental illnesses, inadequate psychosocial support system,
lack of information, and mistrust of the healthcare system
[8]. Our study further underscores the need to prioritize the

mental health of COVID-19 survivors within the African
American community and ensure timely and appropriated
linkage to treatment services and interventions. The PHQ-9
questionnaire is sensitive in diagnosing MDD and easy to
administer [10, 11, 19–22]. We recommend that medical pro-
viders utilize the PHQ-9 to screen COVID-19 survivors for
depression during their post-ICU follow-up visits and manage
appropriately.

Our study has some limitations. It is cross-sectional in na-
ture, and causality cannot be implied. Also, the findings may
not be generalizable to other ethnic groups. The sample size is
relatively small, and this is a single center study; therefore,
larger and multicenter prospective studies may be needed to
further evaluate contextual factors that likely predispose
COVID-19 patients to new psychiatric conditions.

Conclusion

The incidence of depression in a cohort of African American
patients without prior psychiatric conditions who recovered
from severe COVID-19 infection was 44%. More than 70%
of these patients were not receiving treatment for depression.
Given the significantly high burden of COVID-19 infection in
the African American community and the debilitating effect of
depression, it is important for clinicians to assess for depres-
sion during post-ICU discharge follow-up for severe COVID-
19 infection–associated respiratory failure. Additionally, pub-
lic health efforts should be intensified to help African

Fig. 1 Distribution of patients with PHQ-9 score > 14 (moderately severe
and severe depression, n=27) according to depression treatment status.
Seventy-four percent (n=20/27) of eligible patients were not receiving
treatment for depression at the time of this survey

Table 2 Distribution of patients PHQ-9 scores by discharge disposition and length of hospital stay in the ICU and on invasive mechanical ventilation

Length of stay (LOS) and
discharge disposition

No (%) MDD Depression severity

None or minimal
depression PHQ-9
Score 0–4

Mild
depression
PHQ-9
Score 5–9

Moderate
depression
PHQ-9
Score 10–14

Moderately severe
depression PHQ-9
Score 15–19

Severe
depression
PHQ-9
Score 20–27

Total no. (%) 73 (100) 32 (43.8) 22 (30.1) 11 (15.1) 13 (17.8) 11 (15.1) 16 (21.9)

LOS

ICU LOS < 10 days 40 (54.8) 13 (32.5) 14 (35) 10 (25) 5 (12.5) 6 (15) 5 (12.5)

ICU LOS ≥ 10 days 33 (45.2) 19 (57.5) 8 (24.2) 1 (3) 8 (24.2) 5 (15.2) 11 (33.3)

LOS on mechanical
ventilation < 10 days

45 (61.6) 15 (33.3) 16 (35.6) 11 (24.4) 6 (13.3) 5 (11.1) 7 (15.6)

LOS on mechanical
ventilation ≥ 10 days

28 (38.4) 17 (60.7) 6 (21.4) 0 (0) 7 (25) 6 (21.4) 9 (32.1)

Discharge disposition

Home 55 (75.3) 21 (38.2) 19 (34.5) 11 (20) 9 (16.4) 5 (9.1) 11 (20)

SNF 12 (16.4) 7 (58.3) 2 (16.7) 0 (0) 3 (25) 5 (41.7) 2 (16.7)

LTAC 6 (8.2) 4 (66.7) 1 (16.7) 0 (0) 1 (16.7) 1 (16.7) 3 (50)

MDDmajor depressive disorder. MDD is considered if there are at least 5 yes answers in the two right columns (one of which corresponds to question #1
or #2) of the PHQ-9. A copy of the PHQ-9 is available as a supplementary material for a more detailed description of the questionnaire
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Americans recognize the features of depression after COVID-
19 infection and seek medical evaluation early.
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