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Objective: To assess the depression and anxiety and their relati-
onship with disease activity in patients with Cushing's syndrome 
(CS) in the coronavirus disease-2019 (COVID-19) pandemic. Ma-
terial and Methods: This cross-sectional study included 54 pa-
tients with CS (48 females, 6 males). Beck Depression 
Inventory-II (BDI-II), State-Trait Anxiety Inventory (STAI)-State, 
STAI-Trait were used to evaluate scores and severity of depres-
sion, the current state of anxiety, and general anxiety, respecti-
vely. Patients with active CS (n=10) were recorded as group 1, 
those who were still receiving glucocorticoid replacement therapy 
after surgery (n=14) as group 2, and those in remission (n=30) 
as group 3. The groups were compared in terms of parameters 
that could affect anxiety and depression scores. Correlation analy-
ses were also performed. Results: BDI-II scores were higher in 
group 1 than group 3 (p=0.002), and STAI-State scores were hig-
her in group 1 than group 2 (p=0.03) while STAI-Trait scores and 
the other parameters were similar between the groups. Moderate 
and severe depression were detected in 60% of group 1, 25% of 
group 2, and 16% of group 3 patients. High state anxiety was 
seen in 70% of patients in group 1, 50% of group 2, and 57% of 
group 3 patients. Positive correlations between BDI-II scores and 
disease activity (r=0.438, p=0.001) and STAI-State scores and 
disease activity (r=0.297, p=0.029) were observed. Conclusion: 
Increased depression and state anxiety during the pandemic in 
patients with active CS suggests that psychiatric disorders may 
increase in those with a higher risk of severe COVID-19 disease. 
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Amaç: Koronavirüs hastalığı-2019 [coronavirus disease-2019 
(COVID-19)] pandemisinde, Cushing sendromlu (CS) hastalarda 
depresyon ve anksiyete durumunu ve bunların hastalık aktivite-
siyle ilişkisini değerlendirmek. Gereç ve Yöntemler: Bu kesitsel 
çalışma, 54 (48 kadın, 6 erkek) CS’li hastayı içermektedir. Beck 
Depresyon Envanteri-II (BDI-II), Durumluk Anksiyete Ölçeği 
[State-Trait Anxiety Inventory (STAI)]-State, Sürekli Anksiyete Öl-
çeği State-Trait (STAI) testleri; sırasıyla depresyon ciddiyeti, mev-
cut anksiyete durumu ve genel anksiyeteyi değerlendirmek için 
kullanılmıştır. Aktif CS’li hastalar (n=10) grup 1, operasyon son-
rası hâlen glukokortikoid replasman tedavisi alanlar (n=14) grup 
2 ve remisyonda olanlar (n=30) grup 3 olarak kaydedildi. Gruplar, 
anksiyete ve depresyon puanlarını etkileyebilecek parametreler 
açısından karşılaştırıldı. Aynı zamanda korelasyon analizleri de ya-
pıldı. Bulgular: BDI-II skorları grup 1’de grup 3’e göre daha yük-
sek (p=0,002) ve STAI-State skorları grup 1’de grup 2’ye göre 
daha yüksek (p=0,03) iken, STAI-Trait skorları ve diğer paramet-
reler gruplar arasında benzer saptandı. Grup 1’deki hastaların 
%60’ında, grup 2’de %25’inde ve grup 3’te %16’sında orta ve şid-
detli depresyon saptandı. Grup 1’de hastaların %70’inde, grup 
2’de %50 ve grup 3’te %57’sinde yüksek durumluk anksiyete sap-
tandı. BDI-II skorları ile hastalık aktivitesi (r=0,438, p=0,001) ve 
STAI-State skorları ile hastalık aktivitesi (r=0,297, p=0,029) ara-
sında pozitif korelasyon saptandı. Sonuç: Aktif CS’li hastalarda 
pandemi sırasında artan depresyon ve durumluk anksiyetesi, şid-
detli COVID-19 hastalık riski yüksek olanlarda psikiyatrik bozuk-
lukların artabileceğini düşündürmektedir. 
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Introduction 
Coronavirus disease-2019 (COVID-19) is 
caused by the severe acute respiratory syn-
drome coronavirus 2, which was first evi-
denced in China and spread rapidly to the 
entire world (1). Disease-related mortality 
rates increase with additional risk factors 
such as advanced age, obesity, diabetes mel-
litus (DM), and hypertension (HT) (2-4). In 
addition to increased mortality, it may cause 
respiratory, neurological, and cardiac compli-
cations (5-8). Besides this, it has been re-
ported that chronic stress, social isolation, 
and economic difficulties during the pandemic 
have also caused many psychiatric disorders, 
especially depression and anxiety (9).  
Cushing’s syndrome (CS), a rare endocrino-
logic disorder with increased morbidity and 
mortality, is caused by glucocorticoid excess 
(10). Patients have an increased risk for in-
fections and complications, including meta-
bolic syndrome, visceral obesity, glucose 
metabolism disorders, HT, and musculoskele-
tal disorders caused by hypercortisolemia 
(11,12). Additionally, CS may cause neu-
ropsychiatric disorders. Although depression 
is the most common accompanying psychi-
atric disorder, anxiety and bipolar disorders 
can also be seen (13). Psychiatric disorders 
have been associated with female gender, ad-
vanced age, and severely active disease 
(14,15). However, it has been reported that 
psychiatric disorders may persist even in re-
mission (16-18). 
Although it has not been a long time since the 
beginning of the COVID-19 pandemic, its ef-
fects on mental health have been evaluated 
in different populations, especially pregnant 
women and healthcare workers most affected 
by the pandemic (9,19-22). On the other 
hand, studies conducted in patients with DM, 
HT, malignancy, and cardiovascular disease 
associated with severe COVID-19 disease are 
relatively few (22,23). No study evaluating 
the psychiatric effects was assessed during 
the pandemic period in patients with active CS 
who are susceptible to psychiatric disorders. 
Active CS may be at risk for COVID-19 due to 
the immunosuppression caused by hypercor-
tisolemia. Therefore, this study aimed to 
demonstrate depression and anxiety in pa-
tients with CS during the pandemic and its 
relationship with disease activity. 

Material and Methods 
The study was designed as a cross-sectional 
one involving patients with CS. In all, 54 pa-
tients diagnosed with pituitary CS (n=27), 
adrenal CS (n=26), and ectopic ACTH syn-
drome (n=1) in the clinic the last three 
years who were still undergoing follow-ups 
were included in this study. Patients whose 
final CS diagnosis was yet to be established 
and could not answer questions on psychi-
atric assessment tests were excluded. 
The first COVID-19 case was reported on 11 
March 2020 in Turkey, and then strict pre-
cautionary measures were applied in the 
country. Later, with a decreasing number of 
cases, the normalization process started in 
June 2020. Anxiety and depression status 
were evaluated in CS patients followed up in 
the clinic, who were admitted for four 
months from the normalization date. The 
patients and the people they were in contact 
with were also questioned about having 
COVID-19 disease. 
Beck Depression Inventory-II (BDI-II) and 
State-Trait Anxiety Inventory (STAI) tests 
were performed under the supervision of an 
experienced psychiatrist (KO). This test 
score ranges between 0-63, consisting of 21 
items ranging from 0 to 3 (24). Scores can 
be interpreted as minimal depression (0-
12), mild depression (13-18), moderate de-
pression (19-28), and severe depression 
(29-63) (25). 
STAI is also a self-reported questionnaire 
with two subscales having 20 items for as-
sessing trait anxiety and 20 items for state 
anxiety. While the STAI-State scale evalu-
ates the current state of anxiety, the STAI-
Trait scale evaluates the general state of 
anxiety and personal characteristics. Total 
scores in both scales range from 0 to 80 
(26-28). The patients were categorized ac-
cording to the severity of anxiety STAI-State 
and STAI-Trait scores. Scores ≥40 were con-
sidered high anxiety, and scores <40 were 
regarded as low anxiety (29).  
Ten patients with active CS in the study time 
were classified as group 1. Fourteen patients 
whose hypothalamic-pituitary-adrenal (HPA) 
axis was not improved after surgical treat-
ment and were still receiving glucocorticoid 
replacement therapy as group 2, and 30 pa-
tients in remission as group 3. Current age, 
age at diagnosis, gender, the origin of CS, 
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marital status, educational status, smoking, 
alcohol use, psychiatric drug use, body mass 
index (BMI), comorbidities (obesity, DM, HT, 
osteoporosis, hyperlipidemia) were recorded, 
and the groups were compared in terms of 
these parameters. Total BDI-II and STAI 
scores and frequencies of moderate-severe 
depression and high anxiety were also com-
pared. Correlation analyzes were performed 
between BDI-II score, STAI-State, STAI-Trait 
scores and age, age at diagnosis, frequency 
of female patients, the origin of CS, marital 
status, educational status, frequency of obe-
sity, DM, HT, and disease activity. 
The study was approved by the Clinical Ethics 
Committee, and written informed consent was 
obtained from all patients. This study was 
performed following the Helsinki Declaration.  
Statistical analyses were performed using 
SPSS version 22.0. Categorical variables were 
defined as frequency and percentage rate, 
and numerical variables were determined as 
mean±standard deviation (SD). The Kol-
mogorov-Smirnov test assessed the normality 
of the distribution of the quantitative vari-
ables. A one-way ANOVA test was performed 
for normally distributed numeric variables in 
an independent group comparison, and the 
Kruskal-Wallis test was performed for non-
normally distributed data. Categorical vari-
ables were compared using the Chi-square 
test. Spearman’s correlation analysis was 
used for correlation analysis. Statistically 
significant results were defined with a p 
value of <0.05.Our study was approved by 
Bakırköy Dr. Sadi Konuk  Training and Re-
search Hospital ethics committee unit at 
22.06.2020 with the protocol number 
2020/271.The name of our study was “the 
progress of the patients with thyroid, bone 
and metabolism, acromegaly, prolactinoma 
and cushing syndrome during the pandemic" 

Results 
In this study, 48 of 54 patients were fe-
males. The mean present age was 
48.4±11.9 (22-75) years. History for COVID-
19 disease and any contact revealed that 
none of them had COVID-19, and only one 
patient had a history of contact.  
The current age and age at diagnosis were 
similar in the groups. Groups were similar in 
terms of gender, the origin of CS, marital sta-
tus, smoking, alcohol use, psychiatric drug 

use, BMI, and the frequency of comorbidities 
such as DM, HT, osteoporosis, and hyperlipi-
demia. The educational level in group 3 was 
statistically higher than group 1 (p=0.01). All 
comparisons of the groups have been given 
in Table 1.  
BDI-II scores were higher in group 1 than in 
group 3 (p=0.002), STAI-State scores were 
higher in group 1 than group 2 (p=0.03), 
while the STAI-Trait scores were similar be-
tween the groups. According to BDI-II 
scores, moderate to severe depression was 
detected in 60% of group 1, 25% of group 
2, and 16% of group 3 patients. The mod-
erate to severe depression rate was signifi-
cantly higher in group 1 than in group 3 
(p=0.014). According to STAI-State scores, 
increased anxiety was detected in 70% of 
group 1, 50% of group 2, and 57% of group 
3 patients. There was no significant differ-
ence between the groups in terms of high 
state anxiety. According to STAI-Trait scores, 
increased anxiety was detected in 90% of 
group 1, 93% of group 2, and 83% of group 
3 patients. There was no significant differ-
ence between the groups in terms of high 
trait anxiety. Neuropsychiatry testing of the 
patients with CS between the groups has 
been depicted in Table 2. 
In correlations analysis, positive correlations 
of BDI-II with female gender and disease 
activity (r=0.380, p=0.005; r=0.438, 
p=0.001, respectively) were found. A posi-
tive correlation was also detected between 
disease activity and STAI-State (r=0.297, 
p=0.029). No statistically significant corre-
lation of STAI-Trait with clinical-laboratory 
parameters were observed. The correlations 
between BDI-II score, STAI-State, and STAI-
Trait with clinical-laboratory parameters in 
all participants are given in Table 3. 

Discussion 
This study evaluated depression and anxiety 
during the pandemic period in CS patients 
and showed that depression and anxiety 
scores were increased in patients with active 
disease. According to the authors’ best 
knowledge, this is the first report evaluating 
mental health in CS during the COVID-19 
pandemic. The literature reports several 
studies on the psychological effects of the 
pandemic (20-22). On the other hand, CS is 
a disease that has a negative impact on 
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mental health and could be affected due to 
the psychology during the pandemic (13). 
High depression and anxiety scores were 
found, especially in active CS patients, sug-
gesting that they were psychologically af-
fected in this process. 
The increase in depression and anxiety has 
been previously reported, especially in high-
risk groups for COVID-19 (20-22). Mainly 
DM, HT, obesity, and cardiovascular dis-
eases, which CS frequently accompanies, in-
crease the risk of COVID-19 morbidity and 
mortality (11,30,31). Besides, immunosup-
pression caused by hypercortisolemia in-
creases the risk of infection in CS, especially 
during the active disease period (12). Al-
though there are no studies evaluating the 
course of COVID-19 in CS, these patients 
are actually at high risk for the reasons 

mentioned above. Patients also noticed that 
both immunosuppression status and comor-
bidities of CS might increase the risk of 
COVID-19. So, it was observed that anxiety 
and depression increased significantly in CS 
with active disease.  
It is known that CS is often associated with 
psychiatric disorders (13). Although the 
etiopathogenesis of neuropsychiatric dis-
eases observed in CS is unclear, it is thought 
to be associated with decreased glucose up-
take in the brain, increased excitatory amino 
acids, decreased neurotrophic factors, and 
suppression of neurogenesis. Psychiatric 
complications such as depression, mania, 
and anxiety are frequently found in active 
CS, primarily due to hypercortisolemia. Al-
though there was no control group in this 
study, the active patient group was com-

a: Difference between groups 1 and 3; p<0.05 statistically significant, significant p-values are shown in bold; SD: Standard devia-
tion; CS: Cushing's syndrome; BMI: Body mass index; NS: Not significant.

Patients with active Patients on steroid  
disease replacement therapy Patients in remission 

(Group 1) (Group 2) (Group 3) 
N=54 (n=10) (n=14) (n=30) p value 
Current age (years) 

Mean±SD 50.8±11.7 52.6±10.1 45.9±12.5 NS 

Age at diagnosis (years) 

Mean±SD 47.6±11 51.4±10 43.0±12.6 NS 

Female (n)/male (n) 

Mean±SD 10/0 14/0 24/6 NS 

Origin of CS 

pituitary (n)/surrenal (n)/ectopic (n) 7/2/1 5/9/0 15/15/0 NS 

Education level (years) 

Mean±SD 6.2±2 8.5±3.7 10.3±4 0.01a 

Marital status 

married (n)/unmarried (n) 9/1 14/0 20/10 NS 

Smoking (n, %) 5 (50) 4 (29) 11 (37) NS 

Alcohol use (n; %) 1 (10) 0 1 (11%) NS 

Psychiatric medication use (n, %) 2 (20) 4 (29) 5 (17) NS 

BMI (kg/m2) 

Mean±SD 36.2±8.3 31.1±8.5 29.1±7.2 NS 

Obesity (n, %) 8 (80) 7 (50) 14 (47) NS 

Diabetes Mellitus (n, %) 5 (50) 5 (36) 10 (33) NS 

Hypertension (n, %) 5 (50) 7 (50) 9 (30) NS 

Osteoporosis (n, %) 3 (30) 2 (14) 1 (3) NS 

Hyperlipidemia (n, %) 7 (70) 5 (36) 12 (40) NS 

History of COVID-19 disease/ 0/0 0/0 0/1 NS 

contact history of a patient with COVID-19

Table 1. Clinical comparison of the patients with Cushing's syndromes grouped according to disease activity.
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pared with patients in remission to evaluate 
the effect of hypercortisolemia. Simultane-
ously, the patients in remission whose HPA 
did not improve and still received steroid re-
placement therapy as a separate group were 
assessed because the patients in remission 

have normal physiological cortisol rhythm. 
In contrast, patients who still receive steroid 
replacement have not reached normal phys-
iology yet (32). 
The most common psychiatric disorder in CS 
is depression, and the frequency of depres-

a: Difference between group 1 and 3; b: Difference between group 1 and 2; p<0.05 statistically significant, significant p-values are 
shown in bold; BDI-II: Beck Depression Inventory II; STAI: State-Trait Anxiety Inventory; NS: Not significant; BDI-II scores: Mini-
mal depression, 0-12 points; mild depression, 13-18 points; moderate depression, 19-28 points; severe depression, 29-63 points. 
STAI-State scores: Low state anxiety, <40 points; High state anxiety, ≥40 points. 
STAI-Trait scores: Low trait anxiety, <40 points; High trait anxiety, ≥40 points. 

Patients with Patients on steroid Patients in  
active disease replacement therapy remission 

(Group 1) (Group 2) (Group 3) 
N=54 (n=10) (n=14) (n=30) p value 
BDI-II 
Mean±SD 20.6±12 11.1±10.2 8.8±8.5 0.002a 
STAI-State 
Mean±SD 46.2±7.5 37.2±8.1 41.5±5.9 0.03b 
STAI-Trait 
Mean±SD 48.3±5.5 44.9±5.0 46.1±7.1 NS 
Severity of depression using BDI-II scores 
Minimal-mild (n, %) 4 (30) 11 (75) 11 (75) 0.014a 
Moderate-severe (n, %) 6 (60) 3 (25) 5 (16) 
Severity of anxiety using STAI-State scores 
Low state anxiety (n, %) 3 (30) 7 (50) 13 (43) NS 
High state anxiety (n, %) 7 (70) 7 (50) 17 (57)  
Severity of anxiety using STAI-Trait scores 
Low trait anxiety (n, %) 1 (10) 1 (7) 5 (17) NS 
High trait anxiety (n, %) 9 (90) 13 (93) 25 (83)

Table 2. Neuropsychiatry testing of the patients with Cushing syndrome grouped according to disease activity.

p<0.05 statistically significant, significant, p-values are shown in bold; BDI-II: Beck Depression Inventory-II; STAI: State-Trait An-
xiety Inventory CS: Cushing's syndrome.

BDI-II STAI-State STAI-Trait 
N=54 r value p value r value p value r value p value 
Age (years) 0.094 0.500 0.020 0.886 0.011 0.937 
Age at diagnosis (years) 0.101 0.467 -0.008 0.955 0.024 0.865 
Female gender 0.380 0.005 0.243 0.077 0.243 0.077 
Origin of CS -0.250 0.071 -0.158 0.258 -0.053 0.705 
Education levels (years) -0.254 0.064 -0.203 0.141 -0.224 0.103 
Marital status -0.114 0.411 0.092 0.510 0.096 0.489 
Obesity 0.232 0.092 0.055 0.694 0.054 0.700 
Diabetes mellitus 0.160 0.248 0.201 0.145 0.053 0.702 
Hypertension 0.118 0.397 -0.029 0.833 0.117 0.398 
Disease activity 0.438 0.001 0.297 0.029 0.233 0.09

Table 3. Correlation between BDI-II, STAI-State and STAI-Trait scores and clinical and laboratory parameters in 
the entire study group.



sion in patients with the active disease has 
been reported to be a wide range of 51-80% 
(15,33-35). In this case series, moderate to 
severe depression rate was detected in 
about 60% of patients with active CS, con-
sistent with the literature (13). Depression 
scores were higher in active patients than 
those in remission. However, comorbidities 
were similar in groups of active disease and 
remission. Both the low depression scores 
and the lower frequency of moderate to se-
vere depression in the remission group sug-
gested that disease activity was the primary 
determinant of depression in CS. Several 
studies showed that symptoms of psychi-
atric diseases improved with decreasing cor-
tisol levels in remission (16,36-38). 
On the other hand, it has been reported that 
the severity of depression did not reduce 
with remission (39,40). In addition to dis-
ease activity, female gender and advanced 
age have also been observed to be associ-
ated with increased depression in CS (15). 
However, in the present study, correlations 
were found between depression scores, dis-
ease activity, and female gender. Although 
it did not reach statistical significance, de-
pression scores and moderate to severe de-
pression rates were low in patients on 
steroid replacement therapy than in those 
with active disease. This situation suggested 
that although the HPA has not improved yet, 
the reduction of hypercortisolemia and sur-
gical treatment for CS led to the partial im-
provement in depression symptoms, even if 
patients were not in remission. 
Although less common than depression, anx-
iety disorders are frequent in active CS pa-
tients, and their frequency has been reported 
to be 63-79% (11,14,41). In the present 
study, high state anxiety was detected in 
70% of the active disease group, and high 
trait anxiety was found in 90%, and these 
rates were higher than in the literature (13). 
The STAI-State scale shows the anxiety sta-
tus. The STAI-Trait scale shows the general 
state of anxiety and personal characteristic, 
so STAI-State scores were significant for this 
study, especially to evaluate the effects of a 
pandemic on patients (27). Although the trait 
anxiety scores were higher in this series, 
they were similarly high in all patient groups, 
whereas the state anxiety scores were higher 
in the active disease group. This situation 

suggests that the pandemic process affects 
active CS patients more. Simultaneously, it 
was found that STAI-State scores correlated 
only with disease activity in the correlation 
analysis. In patients with CS, prospective 
studies on an extensive study sample could 
support the relationship between anxiety 
scores and disease activity.  
The most important limitation of this study 
is the absence of a control group. Yet, the 
active patients were evaluated separately 
and compared with patients in remission. 
Another limitation is having a small number 
of patients. However, CS is already a rare 
endocrinopathy. This study group consisted 
of a small number of patients. The patients 
could be evaluated by a single psychiatrist 
in the same center in the short term. 

Conclusion 
In conclusion, the authors have shown that 
depression and the current state of anxiety 
scores increased during the pandemic, es-
pecially in active CS patients. These results 
have shown that psychiatric disorders may 
also increase during the pandemic period in 
CS patients, who have an increased risk of 
severe COVID-19. Therefore, it is crucial to 
evaluate especially active CS patients for 
psychiatric complications during stressful 
and risky conditions such as pandemics. 
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