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BACKGROUND: The ongoing debate regarding the need for screening Cushing’s syndrome (CS) in patients with obesity continues.
The objectives of this study were to establish the prevalence of CS in the population with obesity and assess how metabolic health
status influences cortisol levels following the 1mg dexamethasone suppression test (DST).
METHODS: This retrospective study included 1008 patients with obesity who underwent screening with the 1mg DST for CS. These
patients were categorized into two groups as metabolically healthy obesity (MHO) and unhealthy obesity (MUO).
RESULTS: Out of the 1008 patients, 779 (77.3%) belonged to the MUO group. Within the entire study cohort, 12 (1.2%) patients
exhibited a cortisol level of ≥ 1.8 after the 1mg DST. Cortisol levels following the 1mg DST were also significantly higher in the
MUO group than in the MHO group (p= 0.001). Among these 12 patients, 11 were presenting a MUO phenotype. Hypercortisolism
was definitively diagnosed in two patients, resulting in an overall prevalence of 0.2%. The 1mg DST demonstrated a specificity of
99% and 100% sensitivity for screening for CS.
CONCLUSIONS: While the 1mg DST is a practical screening test for CS with high specificity in obesity, the number of CS cases
detected remains relatively low. Therefore, it may be more reasonable and applicable to screen patients with MUO phenotype
rather than all individuals with obesity.
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INTRODUCTION
Cushing’s syndrome (CS) is a rare endocrinological disorder that
poses challenges in both diagnosis and management [1].
Frequently, the diagnosis of this condition is delayed until clinical
signs and symptoms become more pronounced, often resulting in
the emergence of significant comorbidities by that time [2]. The
current guidelines recommend screening adult patients who
display clinical conditions such as hypertension and osteoporosis
not typically associated with their age, multiple clinical features
consistent with CS, as well as patients with adrenal adenoma [3].
Obesity, as one of the most common clinical features of CS, can
also be an easily misleading symptom due to its rapidly increasing
prevalence in the general population. Therefore, clarifying the
uncertainty regarding the need for regular screening for CS in
patients with obesity becomes more important.
Previous data has shown that some individuals with obesity

may remain free from obesity-related comorbidities regardless of
their body mass index (BMI) [4, 5]. This has led to the establish-
ment of a new phenotype known as metabolically healthy obesity

(MHO), which defines individuals with obesity who do not exhibit
any cardiovascular diseases, glucose metabolism impairments,
hypertension, or dyslipidemia [6].
Several studies have investigated the indication for CS screen-

ing in different populations with obesity and have reported
varying prevalences of CS [7, 8]. We aimed to evaluate the
outcomes of CS screening using a 1mg dexamethasone suppres-
sion test (DST) in patients with obesity and determine if there is a
difference in these outcomes based on the patients’ metabolic
health status.

MATERIAL AND METHODS
Study design and subjects
This study was conducted as a retrospective study at Diskapi Yildirim
Beyazit Training and Research Hospital (newly affiliated name Ankara Etlik
City Hospital) Endocrinology Outpatient Clinic. A total of 1025 consecutive
patients with obesity (BMI ≥ 30 kg/m²) who were admitted to our
outpatient clinic and screened for CS with a 1mg DST between December
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2020 and June 2022 were evaluated for inclusion. World Health
Organization classification was used to determine obesity [9]. Exclusion
criteria included conditions that are not recommended for performing a
1mg DST due to potential interference with the results, such as exogenous
steroid administration, pregnancy, major psychiatric diseases, and drug use
that could affect the clearance of dexamethasone. The patients who did
not perform the test accurately were also excluded. After excluding 17
patients with the aforementioned conditions, a total of 1008 eligible
patients were included in the study. The flow chart of patient inclusion is
presented in Fig. 1.

Obesity phenotypes
Comorbidities, such as DM, prediabetes, hypertension, dyslipidemia, and
coronary artery diseases, were obtained from patient records. The
diagnoses were verified by checking the medication use for these diseases
and the laboratory parameters of the patients.
MHO was ascertained in patients with obesity whom BMI ≥ 30 kg/m² but

did not have any of the following comorbidities: diabetes mellitus (DM),
prediabetes, hypertension, coronary artery disease, or dyslipidemia
(defined as triglycerides ≥ 150mg/dL and/or high-density lipoprotein
cholesterol (HDL) < 50mg/dL in women and <40mg/dL in men) [10]. Other
patients, who have any of the comorbidities listed above, are defined as
the metabolically unhealthy obesity group (MUO).
Demographic variables, biochemical test results including fasting plasma

glucose, HbA1c, triglyceride, total cholesterol, HDL cholesterol, low-density
lipoprotein cholesterol (LDL), alanine aminotransferase, creatinine, and
thyroid-stimulating hormone levels of all the patients were recorded.

Screening and diagnostic evaluation
The 1mg DST was conducted by administering one milligram of
dexamethasone orally at 11:00 and obtaining a fasting blood sample for
cortisol level measurement between 08:00 and 09:00 AM on the following
day. Cortisol levels are measured using the electrochemiluminescence
immunoassay method, with the minimum detectable cortisol level being
0.109mcg/dL. A serum cortisol level of ≤ 1.8 mcg/dL was considered
indicative of suppression. Additional confirmation tests, including adreno-
corticotropic hormone, midnight serum and salivary cortisol, 24-h urinary
cortisol, 2-day 2mg DST, and imaging results, were also documented
based on hospital records for patients who did not achieve cortisol
suppression. Patients who do not exhibit any specific clinical signs of
Cushing’s syndrome and have cortisol levels ≥ 1.8 mg/dL after the 1mg
dexamethasone suppression test (DST), but hypercortisolism is not verified
with the other confirmation tests mentioned above, are defined as having
subclinical hypercortisolism [11, 12].

Statistical analysis
The variables were assessed through both visual methods (such as
histograms and probability plots) and analytical methods (specifically, the
Kolmogorov-Smirnov and Shapiro-Wilk tests) to determine their normal

distribution. To compare non-normally distributed variables, we employed
the Mann-Whitney U test, while normally distributed variables were
compared using independent sample T-tests. Categorical variables were
compared using the Chi-square test or Fisher’s exact test when Chi-square
assumptions were not met due to low expected cell counts. The
categorical variables were presented using numbers and percentages,
normally-distributed variables as means ± standard deviations, and non-
normally distributed variables as medians and minimum-maximum values.
A p-value less than 0.05 was considered statistically significant. Sensitivity
is calculated by dividing the number of true positive CS cases by the sum
of true positive and false negative cases. Specificity is determined by
dividing the number of true negative CS cases by the total of true negative
and false positive test results. A significance level of 5% for type-I errors
was applied to determine statistical significance.

RESULTS
The mean age of the patients was 40 ± 12.3 years, and 835 (82.8%)
of all the patients were female. The median BMI in the whole study
cohort was 43.7 (30.2–65.7) kg/m². Out of 1008 patients, 779
(77.3%) were in the MUO group. Within this group, 180 (23.1%)
patients had DM, 225 (28.9%) had prediabetes, 193 (24.8%) had
hypertension, 33 (4.2%) had coronary artery disease, and 611
(78.4%) had dyslipidemia. Age, BMI, fasting plasma glucose,
HbA1c, triglyceride, and LDL cholesterol levels were found to be
higher, while HDL cholesterol levels were lower in the MUO group
compared to the MHO group, as expected. Cortisol levels
following the 1mg DST were also significantly higher in the
MUO group than in the MHO group (p= 0.001). The comparison
of demographical data and laboratory test results between the
MHO and MUO groups is presented in Table 1.
Among the entire study cohort, 12 (1.2%) patients had a cortisol

level ≥ 1.8 following a 1mg DST. Out of these 12 patients, 11 were in
the MUO group. Dyslipidemia, followed by abnormal glucose
metabolism disorders and hypertension, were the most common
comorbidities observed in patients with unsuppressed cortisol levels
after the 1mg DST. Seven out of the 12 patients had at least two
different comorbidities in the MUO phenotype. Within all the patients
hypercortisolism was definitively diagnosed in two patients, repre-
senting a prevalence of 0.2%. One of these patients had unilateral
adrenal lesion, while the other had pituitary microadenoma, which
were identified during further diagnostic evaluation, leading to CS.
The remaining 10 patients, who had unsuppressed cortisol levels after
the 1mg DST and did not demonstrate any clinical signs of Cushing’s
syndrome, were classified as the ones having subclinical hypercorti-
solism. Within them one patient exhibited unsuppressed cortisol
levels following both a 1mg and a 2-day 2mg DST. However, salivary

Fig. 1 The flow chart of patient inclusion.
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and 24-h urine cortisol levels were found to be within normal ranges.
This patient continues to be monitored for subclinical CS with no
visualized lesions in either the pituitary or adrenal glands. Cortisol
levels after 2-day 2mg DST of other patients with subclinical
hypercortisolism have been detected under 1.8mg/dL, and they

continue to be followed up in our clinic as well. The details of further
diagnostic tests for patients who had unsuppressed cortisol levels
following the 1mg DST are shown in Table 2. The 1mg DST exhibited
a specificity of 99% and a sensitivity of 100% for the screening of CS
in our study cohort.

DISCUSSION
The present study demonstrated higher serum cortisol levels after
1 mg DST in the MUO group compared to the MHO group. Within
the entire study population, 1.2% of the patients had unsup-
pressed cortisol levels after the 1mg DST, with all except one
exhibiting a MUO phenotype. The overall prevalence of CS was
found to be 0.2% in the whole cohort.
Obesity, as an important clinical feature of CS, shares many

overlapping features with this rare endocrinological disease [13].
Consequently, despite the ongoing discrepancies in studies
evaluating the necessity of CS screening in the population with
obesity, many clinicians continue to perform routine screening
using the methods recommended in current guidelines.
A wide range of CS prevalence has been reported in the

literature for various populations with obesity. A study involving
369 patients with obesity, which screened for CS using two or
three tests including the 1mg DST, 24-h urine cortisol, and late-
night salivary cortisol, did not diagnose any cases of CS [14].
Another study, which included 387 patients with obesity screened
with a 1mg DST and 182 with two separate 24-h urine cortisol
tests, also found no patients with CS [15]. The low prevalence of
CS was found to be 0.6 and 0.8% in two different studies involving
433 and 783 consecutive morbidly patients with obesity who
underwent bariatric surgery [16, 17]. In another extensive cohort
study, which included 1037 patients with class 3 obesity screened
with a 1mg DST before bariatric surgery, a 0.77% prevalence of CS
was reported, demonstrating a high specificity for DST of 96.8%
[18]. In contrast to these low rates, a study from Turkey reported a
significant CS rate of 9.33% among individuals with obesity [19]. A

Table 1. The comparison of demographics and laboratory test results
between metabolically healthy and unhealthy patients with obesity.

Patients with
MHO (N= 229)

Patients with
MUO (N= 779)

P-value

Age, years 35.4 ± 11.1 41.2 ± 12.4 <0.001

Female gender,
n (%)

202 (87.4) 633 (81.5) 0.037

BMI, kg/m2 41.4 (31–59.5) 43.5 (30–65.7) <0.001

FPG, mg/dl 87 (65–100) 96 (65–391) <0.001

HbA1c, % 5.5 (4–5.7) 5.9 (4–15) <0.001

Creatinine, mg/dl 0.7 (0.4–1.2) 0.75 (0.39–1.4) 0.010

ALT, IU/L 19 (7–89) 22 (6–270) <0.001

Total cholesterol,
mg/dl

188 (96–353) 190 (94–424) 0.074

Trygliceride, mg/dl 106 (44–149) 162 (48–748) <0.001

LDL, mg/dl 116 (39–249) 132 (38–262) <0.001

HDL, mg/dl 56 (46–93) 43 (22–98) <0.001

TSH, mIU/L 2.19 (0.1–27) 2.12 (0.1–15) 0.699

1mg DST
cortisol, mcg/dl

0.54 (0.12–5.06) 0.59 (0.16–13.9) 0.001

ALT Alanine aminotransferase, BMI Body mass index, DST Dexamethasone
suppression test, FPG Fasting plasma glucose, HDL High-density lipoprotein
cholesterol, LDL Low-density lipoprotein cholesterol, MHO Metabolically
healthy obesity, MUO Metabolically unhealthy obesity, TSH Thyroid-
stimulating hormone.
The bold values show significant results.

Table 2. The data of the patients with unsuppressed cortisol levels following the 1mg DST.

P1 P2 P3 P4 P5 P6 P7 P8 P9 P10 P11 P12

Age 48 43 32 50 42 51 23 43 37 42 18 40

Gender M M M F F F F F M F F F

DM/Prediabetes + – + + + – – + – + + –

Hypertension – – – + – – + + – + – –

Dyslipidemia + + + – + + + + + + – –

CAD – – – – – – – – – – – –

1-mg DST cortisol,
mcg/dl

2.98 3 2.35 3.41 7.1 4.39 2.49 13.9 5.06 2.2 4.1 3.1

2 days 2-mg DST
cortisol, mcg/dl

0.53 1.45 0.65 1.31 3.65 0.67 0.21 10.8 2.07 0.61 1.22 1.76

ACTH, ng/L – 21 – 10.5 90.5 – – 1.8 14 – 19 12.1

Late night salivary
cortisol, ng/ml

– – – – 2.74 – – 3.1 1.2 – – –

24-h urine cortisol,
mcg/24 st

– – – – 82.5 15.1 – 33.5 8.5 – – 11.8

Midnight cortisol,
mcg/dl

– – – – 5.2 – – 9.6 – – – –

Etiology

Pituitary adenoma

Adrenal adenoma No
lesion

ACTH Adrenocorticotropic hormone, CAD Coronary artery disease, DM Diabetes mellitus, DST Dexamethasone suppression test, F Female, M Male.
Normal ranges: Salivary cortisol: 0.7–2.2 ng/mL, 24-h urinary cortisol: 3.5–45mcg/24 h.
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more recent study also revealed a higher CS rate of 5.4% in an
evaluation of 813 patients with obesity [8]. Our study found a very
low CS rate of 0.2% among patients with obesity. Based on all
these studies, the general consensus is against screening for CS in
individuals with simple obesity alone. Our results also support this
recommendation. The specificity of the DST in screening for CS
among individuals with obesity is indeed very high, and our
results corroborate this observation with a specificity of 99% and a
sensitivity of 100% [18]. In our view, employing the 1mg DST as a
screening tool in appropriate patients, as suggested in recent
guidelines, has resulted in a slightly higher sensitivity and
specificity than other studies. The results of the present study
align with previous research, confirming that the 1mg DST is an
appropriate test for CS screening in patients with obesity,
demonstrating high sensitivity and specificity rates.
However, obesity is one of the major characteristics of CS, and

many clinical findings of obesity and CS overlap. Therefore, it is
essential to determine which of these clinical findings and
comorbidities are worth screening when they coexist with obesity.
The relationship between CS and certain other clinical conditions
associated with obesity, such as DM, hypertension, and osteo-
porosis, has also been previously questioned. The prevalence CS in
the diabetic population has been reported to be around 3% in
earlier studies, although some of these studies did not identify any
cases of CS in patients with DM [20, 21]. However, this rate
increased to 9.4% when hospitalized diabetic patients were
analyzed [22]. Another study, including a large cohort of 817
patients with type 2 DM, revealed a relatively lower rate of CS at
0.7% when screened using a 1mg DST [23]. CS rate was found to
be 0.5% in a large cohort of 4429 subjects with hypertension using
a 1mg DST as the screening method [24]. In patients with resistant
hypertension, 8% have been diagnosed with subclinical hyper-
cortisolism, while among hypertensive patients under the age of
40, 7.5% have been diagnosed with CS [25, 26] A recent study
investigating who should be screened for CS demonstrated that
while obesity is a key clinical feature, recent weight gain is even
more prominent in CS [27]. This study also revealed that
osteoporosis and metabolic syndrome are more frequent in
patients with CS compared to those in whom CS is ruled out. The
study that revealed a 5.4% CS prevalence in obesity suggested
that a more reasonable approach for screening should target
patients with a BMI between 30 and 34.9 kg/m², aged older than
50 years, and with uncontrolled DM and hypertension [8].
Osteoporosis is seen in nearly half of the patients diagnosed with
CS [13]. Nearly a 5% prevalence of subclinical hypercortisolism was
reported in patients with osteoporosis who did not exhibit clinical
features of CS or secondary osteoporosis [28, 29]. The prevalence
of CS appears to be higher in advanced chronic diseases.
Nevertheless, having unique comorbidities without the clinical
features of CS or being diagnosed at the expected age may not be
sufficient for screening, similar to obesity alone.
MHO is a recent nomenclature defining individuals with a BMI

higher than 30 kg/m² but who are free from obesity-related
comorbidities such as glucose metabolism impairments, hyperten-
sion, dyslipidemia, and coronary artery diseases [10]. These
patients are characterized by lower visceral and liver fat but
higher subcutaneous leg fat content [10]. In addition to this
distinct fat distribution compared to MUO, a healthy adipose
tissue function, balanced adipokine secretion, and lower inflam-
matory mediators contribute to their healthy metabolic status [30].
However, it’s important to note that despite being classified as
MHO at any age, it is generally considered a transient state of
obesity. Studies have shown that metabolic impairments can
develop in MHO individuals over a decade of follow-up [31, 32]. To
the best of our knowledge, CS screening has not been
investigated based on metabolic health status before. According
to our results, most of the patients with unsuppressed cortisol
levels and those diagnosed with CS were in the MUO group.

Dyslipidemia, followed by abnormal glucose metabolism disorders
and hypertension, were the most common comorbidities
observed in patients with unsuppressed cortisol levels after the
1mg DST. Furthermore, nearly 60% of these patients had two or
more different comorbidities in the MUO phenotype. Only one
patient presented MHO phenotype within the patients with
subclinical hypercortisolism. A general evaluation under the term
of MHO may be a more practical approach than considering
separate diseases in obesity when deciding which patients with
obesity should be screened for CS.
This study has limitations, including its single-center design and

the inclusion of patients from a single racial group. Furthermore,
our results could be enhanced by analyzing the presence of clinical
features suggestive of CS in patients and by obtaining information
on fat distribution. The retrospective design prevented us from
retrieving all of these findings. However, the strict exclusion
criteria, the focus on analyzing patients suggested screening with a
1mg DST according to current guidelines, and the inclusion of a
considerable number of patients are strengths of this study.
In conclusion, while the 1mg DST proves to be a practical

screening tool for CS with high sensitivity and specificity in
individuals with obesity, the number of CS cases detected remains
relatively low. Screening all patients with obesity for CS without
considering any associated metabolic conditions appears imprac-
tical and unnecessary in everyday clinical practice. However, it
may be more reasonable and applicable to selectively screen the
patients with obesity having comorbidities such as DM, hyperten-
sion, dyslipidemia, or coronary artery disease, which lead to a
metabolically unhealthy phenotype, rather than all individuals
with obesity.
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