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Background: Metabolic syndrome (MS) is a well-known risk factor of cardiovascular diseases that is focused on 
central obesity. Recent studies have reported the association between pericardial adipose tissue (PAT) volume and 
MS. However, no studies have demonstrated the cutoff PAT volume that represents the best association with MS.
Methods: The data of 374 subjects were analyzed cross-sectionally to compare PAT, measured on coronary multi-
detector computed tomography, and various metabolic parameters according to MS. After PAT volumes were di-
vided into tertiles, various metabolic parameters were compared among tertiles; furthermore, the odds ratio for de-
veloping MS was calculated. Finally, we demonstrated the cutoff PAT volume that represented the best association 
with MS by using the receiver-operating characteristic curve.
Results: We found that 27.5% of the subjects had MS, and the mean PAT volume was 123.9 cm3. PAT showed a sig-
nificant positive correlation with body mass index, waist circumference, and levels of glucose, triglyceride, high-
sensitivity C-reactive protein, uric acid, and homocysteine, but a negative correlation with high-density lipoprotein 
cholesterol. Furthermore, after dividing into tertiles, PAT volume was also significantly associated with various met-
abolic parameters. The odds ratio for having MS was 4.19 (95% confidence interval, 2.27–7.74) in the top tertile of 
PAT volumes after adjusting for age, sex, and smoking. The cutoff PAT volume that represented the best association 
with MS was 142.2 cm3.
Conclusion: PAT was significantly associated with MS and various metabolic parameters. The cutoff PAT volume of 
142.2 cm3 showed the best association with MS.
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INTRODUCTION

Metabolic syndrome (MS) involves multiple medical conditions, in-

cluding central obesity, high blood pressure, hyperglycemia, hypertri-

glyceridemia, and low high-density lipoprotein (HDL) level.1) There-

fore, MS threatens human health by increasing the risks of cardiovas-

cular disease (CVD) and diabetes mellitus.2,3) In Korea, the prevalence 

of MS is increasing owing to the westernization of eating patterns and 

physical inactivity.4,5) To date, the most convincing pathogenesis of MS 

is the result of increased insulin resistance due to excessive visceral fat 

accumulation.6,7)

 The pericardial adipose tissue (PAT) is located in the pericardium 

and is a type of visceral fat that has attracted much attention from 

many researchers in recent years.8,9) Several studies on PAT have fo-

cused on the relationship between PAT volume and heart disease.10-12) 

In addition, some studies have shown that PAT volume is associated 

not only with CVD but also with metabolic diseases.13-15) These results 

indicate that the correlation between PAT volume and MS was studied 

in multiple areas. One of these studies was the ARIRANG study, which 

showed that the incidence of MS was significantly increased with in-

creasing PAT thickness in Korean men.16) However, domestic studies 

that focus on the relationship between PAT volume and MS are still 

lacking. Furthermore, no cutoff PAT volume has been reported yet in 

relation to MS. The purpose of this study was to clarify the association 

between PAT volume and MS, and to cross-sectionally demonstrate 

the cutoff PAT volume in relation to MS.

METHODS

1. Subjects and Data Collection
We included the data of 405 subjects with available cardiac computed 

tomography (CT) scans collected in the Samsung branch office of 

Chaum Health Promotion Center between 2010 and 2014. We exclud-

ed the data of 31 subjects who had CVDs (cardiac arrest, coronary ar-

tery disease, ischemic heart disease, stroke, and other definite diseases 

of cardiovascular origin). We analyzed the data of the remaining 374 

subjects. The data included age, height, smoking, metabolic parame-

ters (waist circumference [WC]; blood pressure; levels of cholesterol, 

glucose, uric acid, high-sensitivity C-reactive protein [hsCRP], and ho-

mocysteine; visceral fat area [VFA]), and PAT volume. This study was 

approved by the Institutional Review Board of Ajou University and 

Boondang-CHA Hosptial after informed consent (AJIRB-MED-

MDB-16-268, CHAMC 2016-10-020).

2. Measurement
1) Definition of metabolic syndrome

MS is defined as a clustering of at least three of the following five meta-

bolic alterations: central obesity, high blood pressure, hyperglycemia, 

hypertriglyceridemia, and low HDL level. Metabolic alteration, which 

was included in the criteria for diagnosis of MS, was determined on 

the basis of the criteria set out in the National Cholesterol Education 

Program.17)

2) Body proportion and blood samples

The data included medical history and lifestyle habits, which were ob-

tained using a self-administered questionnaire. In case of females, 

menopausal status was also documented, which was defined as natu-

ral cessation of menstruation for >12 months or cessation of menstru-

ation by hysterectomy. Physical examinations, including body weight, 

height, and WC, were performed by a trained examiner who followed 

a standardized procedure (measured in the standing position, without 

shoes). Blood pressure was also measured after resting for 10 minutes 

in a sitting position by using an automatic sphygmomanometer. Body 

mass index (BMI) was calculated as weight in kilograms divided by the 

square of height in meters. Current smokers were defined as those 

who had smoked >5 packs of cigarettes during their lifetimes and were 

currently smoking; past smokers, as those who had smoked in the past 

but had quit; and non-smokers, as those who had no history of smok-

ing. Blood samples for assessing fasting glucose and lipids, hsCRP, uric 

acid, and homocysteine levels were drawn from the antecubital area 

in the morning. Serum samples were stored at 4°C and analyzed with-

in 1 day of sampling. VFA was also measured using Bio Impedance 

Analysis (Inbody 720; Biospace Ltd., Seoul, Korea).

3) Measurement of pericardial adipose tissue

Epicardial fat was defined as any adipose tissue located within the 

pericardium; and paracardial fat, as any adipose tissue situated on the 

external surface of the parietal pericardium. Pericardial fat was defined 

as epicardial fat plus paracardial fat. For the measurement of PAT, a 

128-slice CT scanner (GE Light Speed VCT; GE Imatran, San Francis-

co, CA, USA) was utilized. The scan parameters were as follows: 25-

mm slice thickness, 120-kV tube voltage, and 120-mAs tube current. 

To define PAT volume, −190 to −30 HU measured using the CT scanner 

was applied. The superior cutoff point in the axial slices was the bifur-

cation of the pulmonary artery. Inferiorly, the volume analyzed was 

segmented up to the intra-abdominal adipose tissue. The anterior 

border was defined using the anterior chest wall; and the posterior 

border, by the esophagus and descending aorta. The region of interest 

containing the heart and surrounding adipose tissue was assessed us-

ing manual tracing of the axial images. Measurement of PAT was per-

formed by counting the number of pixels in these areas. Tissue with 

mean attenuation plus or minus 2 standard deviation (SD)s was con-

sidered to be the VFA.18-20)

3. Statistical Analyses
The general characteristics of the study subjects, including age, height, 

weight, WC, metabolic parameters (blood pressure, fasting glucose, 

lipids, hsCRP, uric acid, and homocysteine levels, and VFA), and PAT 

volume, are described as mean±SD. For evaluating the correlation be-

tween PAT volume and the other metabolic parameters, the partial 

correlation method was used after adjustment for sex. The skewed 

data (TG, hsCRP, and homocysteine levels) were log transformed. 
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Analysis of variance was used to compare the difference in metabolic 

parameters according to the tertiles of PAT volumes. Significant meta-

bolic parameters were then further analyzed using post hoc analysis. 

To determine the odds ratio (OR) for having MS according to PAT ter-

tile, logistic regression was performed. Finally, we used the receiver 

operating characteristic (ROC) curve to calculate the cutoff PAT vol-

ume associated with the presence of MS. All statistical analyses were 

performed via SPSS ver. 11.0 for Windows (SPSS Inc., Chicago, IL, 

USA), and statistical significance was considered at P-values of <0.05.

RESULTS

Of the 374 subjects, 72 were female (19.3%) and 27.5% had MS. The 

patients’ mean age, BMI, WC, and PAT volume were 54.1 years, 24.9 

kg/m2, 88.4 cm, and 123.9 cm3, respectively (Table 1).

 PAT volume was positively associated with age; height; weight; BMI; 

WC; levels of glucose, triglyceride, hsCRP, uric acid, and homocyste-

ine; and VFA. PAT volume showed a negative correlation with HDL-

cholesterol level (Table 2). After the PAT volumes were divided into 

tertiles, various metabolic parameters, which showed significant cor-

relation among themselves, were compared. According to the increase 

in PAT tertile, age, height, weight, BMI, WC, triglyceride level, uric acid 

level, homocysteine level, and VFA were significantly higher than 

those in the low PAT volume tertile. By contrast, HDL-cholesterol level 

was significantly lower in the higher PAT volume tertile (Table 3). To 

clarify the further association, we calculated the OR for developing MS 

according to PAT tertile after adjustment for age, sex, and smoking. 

Without adjustment, the OR (95% confidence interval [CI]) for devel-

oping MS was 3.55 (1.98–6.35) in the top tertile as compared with the 

first PAT volume tertile. After adjustment, the OR (95% CI) was 4.19 

(2.27–7.74) in the top tertile. However, after additional adjustment for 

BMI, the OR (95% CI) was 1.82 (0.91–3.63) and showed no significant 

difference (Table 4).

 Finally, we calculated the cutoff PAT volume according to the pres-

ence of MS by using the ROC curve. The ROC curve showed maximum 

association between a PAT volume of 142.2 cm3 and MS (sensitivity, 

0.495 and 1-specificity, 0.218) (Figure 1, Supplement Table 1).

DISCUSSION

On evaluating the association of PAT volume and various metabolic 

parameters with MS, we found that PAT volume showed a significant 

Table 1. General characteristics of the study group (n=374)

Characteristic MS(−) (n=271) MS(+) (n=103) P-value

Age (y) 54.7±10.2 52.8±8.7 0.100
Females 53 (19.6) 19 (18.4) 0.808
Height (cm) 167.2±7.9 170.0±7.8 0.002
Weight (kg) 68.1±11.3 77.4±11.0 <0.001
Body mass index (kg/m2) 24.3±2.8 26.6±2.6 <0.001
Pericardial adipose tissue volume (cm3) 116.9±38.0 142.3±47.2 <0.001
Waist circumference (cm) 86.4±7.7 93.6±7.4 <0.001
Glucose (mg/dL) 93.1±20.3 112.4±26.2 <0.001
Systolic blood pressure (mm Hg) 122.0±11.6 128.4±10.4 <0.001
Diastolic blood pressure (mm Hg) 79.7±8.8 84.3±8.5 <0.001
Total cholesterol (mg/dL) 203.5±35.0 208.0±37.6 0.278
Triglyceride (mg/dL) 118.6±58.6 218.6±88.5 <0.001
Low-density lipoprotein cholesterol (mg/dL) 128.7±31.1 126.0±31.6 0.468
High-density lipoprotein cholesterol (mg/dL) 53.6±12.3 43.2±9.1 <0.001
High-sensitivity C-reactive protein (mg/dL) 0.15±0.33 0.13±0.12 0.601
Uric acid (mg/dL) 5.6±1.3 5.9±1.4 0.057
Homocysteine (mmol/L) 11.3±4.6 10.8±2.6 0.334
Visceral fat area (cm3) 90.6±28.7 109.5±25.3 <0.001

Values are presented as mean±standard deviation or number (%).
MS, metabolic syndrome.

Table 2. Correlation between pericardial adipose tissue and other metabolic 
syndrome-related factors

Factors r* P-value

Age (y) 0.184 0.001
Height (cm) 0.159 0.004
Weight (kg) 0.459 <0.001
Body mass index (kg/m2) 0.459 <0.001
Waist circumference (cm) 0.535 <0.001
Glucose (mg/dL) 0.153 0.006
Systolic blood pressure (mm Hg) 0.019 0.742
Diastolic blood pressure (mm Hg) 0.000 0.999
Total cholesterol (mg/dL) −0.032 0.575
Triglyceride† (mg/dL) 0.313 <0.001
Low-density lipoprotein cholesterol (mg/dL) −0.033 0.562
High-density lipoprotein cholesterol (mg/dL) −0.234 <0.001
High-sensitivity C-reactive protein† (mg/dL) 0.195 <0.001
Uric acid (mg/dL) 0.222 <0.001
Homocysteine† (mmol/L) 0.174 0.002
Visceral fat area (cm3) 0.362 <0.001

*Partial correlation coefficient after sex adjustment. †Values from after log trans-
formation.
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positive association with metabolic parameters and MS, except HDL-

cholesterol level. Furthermore, we calculated the cutoff PAT volume to 

be 142.2 cm3, which showed the best association with MS.

 Many of the previous studies focused on the risk of CVD according 

to PAT volume in people with preexisting MS.21-23) However, several 

studies have addressed the direct link between PAT volume and MS. 

The ARIRANG study measured epicardial adipose tissue (EAT) thick-

ness on echocardiography.16) The incidence of MS increased signifi-

cantly with increasing EAT thickness in men after adjusting for various 

confounding variables, but no clear correlation was found in women. 

However, this study showed that EAT thickness measured on echocar-

diography could be used as an index for predicting the incidence of 

MS in men.

 Park et al.13) discussed the relationship between PAT volume and MS 

by using echocardiography for measuring EAT thickness. The result of 

their study showed that EAT thickness was significantly greater in pa-

tients with MS than in those without MS, but the ability of EAT thick-

ness to predict MS was found to be strong only in the group that had a 

BMI of <27 kg/m2. The relationship between EAT thickness and MS 

was also demonstrated in the ROC curve, but the cutoff value was not 

discussed in the study.

 Another study, by Ormseth et al.,24) also found a connection be-

tween PAT volume and MS in patients with rheumatoid arthritis. This 

study calculated EAT volume and calcium score for the carotid artery 

on CT. They showed that EAT volume was associated with multiple 

factors (insulin resistance, triglyceride level, current smoking, and ho-

mocysteine level), which have already been shown to be strongly asso-

ciated with MS.

 Various studies have consistently shown that PAT volume is associ-

ated with MS.25-28) The result of our research was in line with those of 

the previous studies. In our study, we demonstrated that PAT volume 

significantly correlated with the prevalence of MS after adjusting for 

confounding variables. In addition, we determined a significant cutoff 

PAT volume for a possible relationship with MS. This is the main differ-

ence between our study and the previous studies, which only showed 

Table 3. Comparison of the MS-related factors among the 3 PAT tertile groups

Variable T1 (n=127) T2 (n=125) T3 (n=122) P-value

PAT volume (cm3) 81.8±15.6 119.8±10.6 171.8±30.7 <0.001
MS cases 22 (5.9) 29 (7.8) 52 (13.9) <0.001
Age (y) 52.4±9.2 54.8±9.5 55.4±10.4* 0.034
Height (cm) 166.5±7.8 167.4±8.0 170.2±7.5*,† <0.001
Weight (kg) 65.1±11.0 70.3±11.0‡ 76.8±10.8*,† <0.001
Body mass index (kg/m2) 23.4±2.7 24.9±2.6‡ 26.4±2.6*,† <0.001
Waist circumference (cm) 83.6±7.2 88.3±6.9‡ 93.5±7.5*,† <0.001
Glucose (mg/dL) 94.6±19.5 99.5±26.6 101.4±24.0 0.061
Triglyceride (mg/dL) 124.3±75.8 144.1±80.4 170.9±82.0*,† <0.001
High-density lipoprotein cholesterol (mg/dL) 55.1±13.1 50.2±11.8‡ 46.8±10.8† <0.001
High-sensitivity C-reactive protein (mg/dL) 0.11±0.15 0.14±0.19 0.19±0.44 0.065
Uric acid (mg/dL) 5.3±1.2 5.6±1.2 6.1±1.5*,† <0.001
Homocysteine (mmol/L) 10.2±3.0 11.3±3.7 12.1±5.3* 0.002
Visceral fat area (cm3) 85.0±28.1 95.4±26.5‡ 107.6±28.1*,† <0.001

Values are presented as mean±standard deviation or number (%). P-values were obtained using analysis of variance.
MS, metabolic syndrome; PAT, pericardial adipose tissue.
The superscripted letters indicate the groups with higher values and P-values of <0.05 in the post hoc analysis: *comparison between T1 and T3; †comparison between T2 
and T3; and ‡comparison between T1 and T2.

Table 4. ORs of the prevalence of metabolic syndrome among the 3 pericardial 
adipose tissue tertile groups

Variable OR1 (95% CI) OR2 (95% CI) OR3 (95% CI)

T1 (36.1–101.9) 1 1 1
T2 (102.5–138.3) 1.44 (0.78–2.68) 1.59 (0.80–2.31) 1.09 (0.55–2.15)
T3 (138.7–301.8) 3.55 (1.98–6.35) 4.19 (2.27–7.74) 1.82 (0.91–3.63)

OR1, crude OR; OR2, adjusted for age, sex, and smoking; OR3, adjusted for age, 
sex, smoking, and body mass index.
OR, odds ratio; CI, confidence interval. S
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Figure 1. ROC curve of pericardial adipose tissue volume according to the presence 
of metabolic syndrome. This ROC curve shows the maximum association between 
pericardial adipose tissue volume (142.2 cm3, P<0.001) and metabolic syndrome at 
the point of sensitivity (0.495) and 1-speicificity (0.218). ROC curve, receiver 
operating characteristic curve.
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the relationship between PAT volume and MS.

 One of the strengths of our research is the method of measuring PAT 

volume. In most studies, echocardiography was used to measure PAT 

volume owing to its convenience and low cost.28-30) However, the mea-

surement of PAT thickness on ultrasonography has a limitation in ob-

taining total PAT volume accurately.31) Nevertheless, our study accu-

rately measured the total PAT volume on CT; therefore, we could cal-

culate the PAT volume for evaluating its association with MS. Analysis 

of data from the general population, though not relatively large 

enough, is another strong point of this study as compared with other 

studies. Most existing studies had limitations in representing the gen-

eral population because they were performed in special populations 

of subjects with preexisting CVDs or other diseases.

 However, our research has some limitations. One limitation is that 

the causal relationship between PAT volume and MS could not be in-

ferred because of the cross-sectional design of our study. Second, our 

study data were not large enough to represent the association in the 

general population. Third, various confounding factors were not ad-

justed for in this study. In addition, the OR of developing MS in the top 

PAT tertile group showed no statistical significance (OR, 1.82; 95% CI, 

0.91–3.63) after adjusting for age, sex, smoking, and BMI. Even though 

our results had no statistical significance, we carefully considered their 

marginal significance. BMI critically impacts PAT volume but did not 

show statistical significance after additional BMI adjustment. Finally, 

the conclusion is limited to clinical application because of the cost-ef-

fectiveness, radiation exposure, and convenience of CT. Nonetheless, 

this is the first study to evaluate the cutoff PAT volume in subjects with 

MS.

 In conclusion, PAT volume was significantly associated with MS and 

various metabolic parameters, including BMI, WC, and triglyceride 

and HDL levels. In addition, the cutoff PAT volume of 142.2 cm3 

showed the best association with MS. Further prospective well-de-

signed studies are needed in the near future to reveal the exact associ-

ation between PAT and MS.
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Supplement Table 1. The sensitivity and 1-specificity values based on the ROC 
curve and area under the ROC curve
<Coordinates of the curve; test result variable(s): PAT>

Positive if greater than or equal to Sensitivity 1-Specificity

35.145 1.000 1.000
40.102 1.000 0.996
45.596 1.000 0.993
48.082 1.000 0.989
49.546 1.000 0.985
50.280 1.000 0.982
50.510 1.000 0.978
51.212 1.000 0.974
54.064 1.000 0.970
57.481 1.000 0.967
58.797 0.990 0.967
58.926 0.990 0.963
59.256 0.990 0.959
59.524 0.981 0.959
60.100 0.981 0.956
60.852 0.981 0.952
61.366 0.981 0.948
61.933 0.981 0.945
62.484 0.981 0.941
63.055 0.981 0.937
63.643 0.981 0.934
64.971 0.981 0.930
66.391 0.981 0.926
66.992 0.971 0.926
67.253 0.971 0.923
67.348 0.971 0.919
67.392 0.961 0.919
68.261 0.961 0.915
69.200 0.961 0.911
69.420 0.961 0.908
69.570 0.951 0.908
70.143 0.951 0.904
71.076 0.951 0.900
71.779 0.951 0.897
72.093 0.942 0.897
72.311 0.942 0.893
72.980 0.942 0.889
73.657 0.942 0.886
74.152 0.942 0.882
74.440 0.942 0.878
74.750 0.932 0.878
75.285 0.932 0.875
75.597 0.932 0.871
75.691 0.932 0.867
75.737 0.932 0.863
76.071 0.932 0.860
76.712 0.932 0.856
77.141 0.932 0.852
77.362 0.932 0.849
77.601 0.932 0.845
77.946 0.932 0.841
78.509 0.922 0.841
78.916 0.922 0.838
79.726 0.922 0.834
80.493 0.922 0.830
80.910 0.922 0.827
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Supplement Table 1. Continued 

Positive if greater than or equal to Sensitivity 1-Specificity

81.540 0.922 0.823
81.946 0.922 0.819
82.955 0.922 0.815
83.810 0.922 0.812
83.831 0.922 0.808
84.000 0.913 0.808
84.525 0.913 0.804
85.179 0.913 0.801
85.791 0.913 0.797
86.178 0.913 0.793
86.404 0.913 0.790
86.608 0.913 0.786
86.864 0.913 0.782
87.394 0.913 0.779
87.921 0.913 0.775
88.191 0.903 0.775
88.453 0.903 0.771
88.850 0.903 0.768
89.077 0.893 0.768
89.208 0.883 0.768
89.347 0.883 0.764
89.533 0.883 0.760
89.689 0.883 0.756
89.745 0.883 0.753
90.122 0.874 0.753
90.782 0.874 0.749
91.306 0.874 0.745
92.332 0.874 0.742
93.169 0.874 0.738
93.262 0.874 0.734
93.397 0.874 0.731
93.470 0.864 0.731
93.627 0.864 0.727
93.770 0.854 0.727
93.803 0.854 0.723
93.860 0.854 0.720
94.158 0.854 0.716
94.608 0.854 0.712
94.867 0.845 0.712
94.950 0.835 0.712
95.091 0.835 0.708
95.381 0.835 0.705
95.845 0.835 0.701
96.340 0.835 0.697
96.551 0.835 0.694
96.643 0.835 0.690
96.780 0.835 0.686
97.160 0.825 0.686
97.506 0.825 0.683
97.748 0.825 0.679
98.031 0.825 0.675
98.156 0.825 0.672
98.342 0.825 0.668
98.532 0.825 0.664
98.840 0.816 0.664
99.129 0.816 0.661
99.285 0.816 0.657
99.402 0.806 0.657
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Supplement Table 1. Continued

Positive if greater than or equal to Sensitivity 1-Specificity

99.413 0.806 0.653
99.515 0.806 0.649
99.768 0.806 0.646
99.979 0.806 0.642

100.051 0.806 0.638
100.161 0.806 0.635
100.300 0.806 0.631
100.470 0.806 0.627
100.729 0.806 0.624
100.870 0.796 0.624
100.971 0.796 0.620
101.395 0.796 0.616
101.818 0.786 0.616
102.208 0.786 0.613
102.506 0.786 0.609
102.520 0.786 0.605
102.559 0.786 0.601
102.862 0.786 0.598
103.267 0.777 0.598
103.432 0.777 0.594
103.688 0.777 0.590
103.929 0.777 0.587
104.113 0.767 0.587
104.426 0.767 0.583
104.618 0.767 0.579
104.709 0.767 0.576
104.822 0.767 0.572
104.989 0.767 0.568
105.112 0.767 0.565
105.396 0.767 0.561
105.823 0.767 0.557
105.994 0.767 0.554
106.201 0.757 0.554
106.463 0.757 0.550
107.145 0.757 0.546
107.818 0.748 0.546
107.879 0.748 0.542
107.916 0.748 0.539
108.112 0.748 0.535
108.348 0.748 0.531
108.508 0.738 0.531
108.689 0.738 0.528
109.060 0.738 0.524
109.372 0.738 0.520
110.189 0.738 0.517
111.016 0.738 0.513
111.211 0.738 0.509
111.997 0.738 0.506
112.726 0.738 0.502
112.896 0.728 0.502
113.020 0.728 0.498
113.239 0.718 0.498
113.486 0.709 0.498
113.571 0.709 0.494
113.624 0.699 0.494
113.793 0.699 0.491
114.142 0.689 0.487
114.654 0.680 0.487
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Supplement Table 1. Continued

Positive if greater than or equal to Sensitivity 1-Specificity

115.119 0.680 0.483
115.349 0.680 0.480
115.503 0.680 0.476
115.631 0.680 0.472
115.920 0.680 0.469
116.291 0.680 0.465
116.575 0.680 0.461
117.263 0.670 0.461
117.989 0.670 0.458
118.288 0.660 0.458
118.457 0.660 0.454
118.890 0.650 0.454
119.330 0.641 0.454
119.455 0.641 0.450
119.495 0.641 0.446
119.612 0.641 0.443
119.863 0.641 0.439
120.070 0.641 0.435
120.280 0.641 0.432
120.686 0.641 0.428
120.995 0.641 0.424
121.051 0.641 0.421
121.305 0.641 0.417
122.298 0.641 0.413
123.053 0.641 0.410
123.089 0.631 0.410
123.199 0.631 0.406
123.668 0.631 0.402
124.072 0.631 0.399
124.175 0.631 0.395
124.413 0.631 0.391
124.914 0.631 0.387
125.354 0.631 0.384
125.551 0.631 0.380
125.727 0.631 0.376
125.885 0.621 0.376
126.468 0.612 0.376
126.968 0.612 0.373
127.319 0.612 0.369
128.046 0.602 0.369
128.489 0.602 0.365
128.597 0.602 0.362
128.666 0.592 0.362
128.715 0.592 0.358
128.770 0.592 0.354
128.884 0.592 0.351
129.068 0.592 0.347
129.229 0.592 0.343
129.323 0.592 0.339
129.546 0.583 0.339
129.759 0.583 0.336
129.830 0.583 0.332
129.956 0.583 0.328
130.197 0.573 0.328
130.403 0.573 0.325
130.555 0.563 0.325
130.916 0.563 0.321
131.191 0.563 0.317
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Supplement Table 1. Continued

Positive if greater than or equal to Sensitivity 1-Specificity

131.347 0.553 0.317
131.611 0.553 0.314
131.764 0.544 0.314
131.893 0.544 0.310
132.118 0.544 0.306
132.315 0.534 0.306
132.773 0.524 0.306
133.211 0.524 0.303
133.283 0.515 0.303
133.361 0.515 0.295
133.529 0.515 0.292
133.730 0.515 0.288
134.243 0.515 0.284
134.992 0.515 0.280
135.685 0.515 0.277
136.258 0.515 0.273
136.508 0.515 0.269
137.231 0.505 0.269
137.959 0.505 0.266
138.162 0.505 0.262
138.526 0.505 0.258
138.952 0.505 0.255
139.547 0.505 0.251
140.113 0.505 0.247
140.424 0.505 0.244
140.616 0.505 0.240
140.955 0.495 0.240
141.302 0.495 0.236
141.412 0.495 0.232
141.757 0.495 0.229
142.125 0.495 0.225
142.173 0.495 0.221
142.242 0.495 0.218
142.504 0.485 0.218
142.722 0.476 0.218
142.805 0.466 0.218
143.078 0.466 0.214
143.918 0.466 0.210
144.657 0.466 0.207
145.299 0.466 0.203
146.157 0.447 0.203
146.522 0.447 0.199
146.764 0.447 0.196
147.125 0.437 0.196
147.341 0.437 0.192
147.443 0.427 0.192
147.501 0.427 0.188
147.760 0.417 0.188
148.241 0.417 0.185
148.691 0.417 0.181
149.021 0.417 0.177
149.443 0.417 0.173
149.798 0.417 0.170
150.107 0.408 0.170
150.646 0.398 0.170
150.961 0.388 0.170
151.111 0.388 0.166
151.635 0.379 0.166
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Supplement Table 1. Continued

Positive if greater than or equal to Sensitivity 1-Specificity

152.246 0.379 0.162
152.560 0.379 0.159
153.004 0.369 0.159
153.501 0.359 0.159
154.370 0.359 0.155
155.348 0.359 0.151
155.977 0.350 0.151
156.357 0.340 0.151
156.488 0.330 0.151
156.616 0.320 0.151
156.708 0.311 0.151
156.778 0.311 0.148
156.862 0.311 0.140
157.185 0.311 0.137
157.490 0.311 0.133
157.738 0.301 0.133
158.072 0.301 0.129
158.375 0.301 0.125
159.027 0.291 0.125
160.127 0.291 0.122
160.954 0.291 0.118
161.860 0.291 0.114
163.114 0.291 0.111
163.805 0.282 0.111
164.063 0.282 0.107
165.580 0.282 0.100
166.979 0.282 0.096
167.802 0.282 0.092
168.799 0.272 0.092
169.315 0.262 0.092
169.926 0.252 0.092
170.475 0.243 0.092
171.046 0.243 0.089
171.955 0.233 0.089
172.602 0.233 0.085
174.025 0.233 0.081
175.441 0.223 0.081
175.502 0.214 0.081
175.567 0.204 0.081
175.712 0.204 0.077
176.385 0.194 0.077
177.109 0.194 0.074
177.410 0.184 0.074
177.580 0.175 0.074
178.126 0.175 0.070
179.037 0.165 0.070
179.694 0.155 0.070
180.102 0.155 0.066
181.285 0.155 0.063
182.876 0.155 0.059
184.170 0.146 0.059
185.279 0.136 0.059
186.264 0.136 0.055
187.002 0.136 0.052
188.166 0.136 0.048
189.778 0.136 0.044
191.362 0.126 0.044
193.813 0.117 0.044
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Supplement Table 1. Continued

Positive if greater than or equal to Sensitivity 1-Specificity

195.574 0.117 0.041
196.043 0.117 0.037
197.548 0.117 0.033
199.273 0.117 0.030
200.392 0.117 0.026
201.508 0.107 0.026
203.073 0.107 0.022
205.011 0.097 0.022
206.586 0.097 0.018
208.232 0.097 0.015
210.946 0.087 0.015
218.130 0.078 0.015
225.005 0.078 0.011
227.510 0.068 0.011
230.264 0.058 0.011
232.223 0.058 0.007
232.796 0.058 0.004
235.837 0.049 0.004
240.185 0.039 0.004
244.493 0.029 0.004
248.083 0.019 0.004
255.601 0.019 0.000
281.908 0.010 0.000
302.764 0.000 0.000

The test result variable(s): PAT has at least one tie between the positive actual state 
group and the negative actual state group. The smallest cutoff value is the minimum 
observed test value minus 1, and the largest cutoff value is the maximum observed 
test value plus 1. All the other cutoff values are the averages of two consecutive 
observed test values.
ROC, receiver operating characteristic; PAT, pericardial adipose tissue.


