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Serum AD was significantly lower in both the group 
with MetS and HT (1,063.01 ± 99.05 pg/mL, p <0.001), and 
the group with MetS and high-normal BP (1,287.44 ± 98.08 
pg/mL, p= 0.008) when compared with the control group 
(1,567.67 ± 56.43 pg/mL). Also, there were significant dif-
ferences in the values of HOMA-AD index between the 
group with high-normal BP and control group (1.50 ± 0.47 
vs 0.75 ± 0.35, p =0.002), and between the group with HT 
and control group (3.76 ± 1.22 vs 0.75 ± 0.35, p <0.001). 

Both AD levels and HOMA-AD were significantly 
correlated with the majority of MetS parameters. The 
relationship between AD level and HOMA-AD index, 
BP, and parameters of MetS are presented in Table 2. AD 
level was significantly negatively correlated with most 
components of MetS: systolic BP (r =-0.454, p <0.001), 
diastolic blood pressure (DBP) (r =-0.340, p <0.001), 
BMI (r =-0.251, p =0.002), triglycerides (r =-0.197, 
p =0.016), fasting plasma glucose (FBG) (r =-0.220, 
p =0.021), and HOMA-IR (r =-0.281, p =0.014), and 
positively correlated with HDL cholesterol (r =0.038, p 
=0.640). HOMA-AD index was significantly positively 
correlated with most components of MetS: systolic BP 
(r =0.690, p <0.001), DBP (r =0.518, p <0.001), BMI 

(r =0.277, p =0.001), triglycerides (r =0.227, p =0.011), 
FPG (r =0.296, p =0.008), and HOMA-IR (r =0.711, p 
<0.001), did not correlate with HDL cholesterol.

AD levels and HOMA-AD index for the prediction 
of high-normal BP and hypertension were assessed by 
receiver operating characteristic (ROC) curve (Figure 1). 
The serum AD concentrations can be a significant pre-
dictor of high-normal BP (p =0.002) and hypertension 
(p =0.001) in patients with MetS. The cut-off value of 
AD level was 1,307.35 pg/mL for high-normal BP and 
1,178.43 pg/mL for hypertension. In patients with MetS, 
AD value ≥1,307.35 pg/mL was associated with a lower 
risk of high-normal BP, and AD value ≥1,178.43 pg/mL 
was associated with a lower risk of hypertension. 

In patients with MetS, the HOMA-AD index can be a 
significant predictor of high-normal BP and hypertension 
(p <0.001). In patients with MetS, a value of HOMA-AD 
≥1.13 was associated with a higher risk for developing 
high-normal BP, and HOMA-AD ≥2.63 with a higher 
risk for developing hypertension. 
Discussion

A more comprehensive understanding of MetS and 
the complex relationship between HT and insulin resist-

Table 1: Clinical characteristics and biochemical parameters of the 150 subjects included in the study, with metabolic syn-
drome and high-normal blood pressure or hypertension and without metabolic syndrome (controls).

Control group

(n =50)

MetS+H-N BP

(n =50)

p value 
for  H-N 

BP vs 
Control

MetS+HT

(n =50)

p value 
for  HT vs 

Control

p value for  
H-N BP vs 

HT

Age (years) 46.38 ± 16.34 58.24 ± 11.05 0.002 57.06 ± 12.08 <0.001 0.989
Gender (M/F) 26/24 (52/48) 25/25 (50/50) 0.774 25/25 (50/50) 1.000 1.000
BMI (kg/m²) 24.46 ± 3.51 30.68 ± 4.75 0.004 30.80 ± 4.26 0.003 0.989
SBP (mmHg) 118.90 ± 4.55 133.00 ± 12.47 <0.001 150.30 ± 12.79 <0.001 <0.001
DBP (mmHg) 77.10 ± 4.18 86.00 ± 2.02 0.007 90.20 ± 4.40 0.000 0.003
TC (mmol/L) 4.76 ± 1.14 5.95 ± 0.96 0.001 6.26 ± 1.23 <0.001 0.364
HDL (mmol/L) 1.14 ± 0.26 1.05 ± 0.25 0.148 1.06 ± 0.20 0.259 0.951
TG (mmol/L) 1.48 ± 1.04 2.05 ± 1.07 0.009 2.18 ± 0.73 0.002 0.783
FPG (mmol/L) 5.23 ± 0.83 6.35 ± 0.78 0.006 6.88 ± 1.46 0.003 0.286
Insulin (mU/L) 18.13 ± 7.23 25.06 ± 8.24 0.095 38.25 ± 9.37 0.002 0.004
HOMA-IR 4.38 ± 3.17 7.19 ± 5.36 0.030 11.04 ± 7.10 <0.001 0.002
AD (pg/mL) 1,567.67 ± 56.43 1,287.44 ± 98.08 0.008 1,063.01 ± 99.05 <0.001 0.044
HOMA-AD 0.75 ± 0.35 1.50 ± 0.47 0.005 3.76 ± 1.22 <0.001 0.002

Values are means ± standard deviation and for gender numbers (with percentages in brackets). MetS: metabolic syndrome, H-N BP: high-nor-
mal blood pressure, HT: hypertension, n: number of subjects, M: male, F: female, BMI: body mass index, SBP: systolic blood pressure, DBP: 
diastolic blood pressure, TC: total cholesterol, TG: triglycerides, FPG: fasting plasma glucose, HOMA-IR: Homeostasis Model Assessment of 
Insulin Resistance index, AD: Adiponectin, HOMA-AD: Homeostasis Model Assessment-Adiponectin.

Table 2: Correlation between Adiponectin level and Homeostatic Model Assessment-Adiponectin and parameters of the meta-
bolic syndrome (Pearson’s correlation analysis).

SBP DBP BMI HDL TG FPG HOMA-IR

Adiponectin r -0.454** -0.340** -0.251** 0.038 -0.197* -0.220* -0.281*
p <0.001 <0.001 0.002 0.640 0.016 0.021 0.014

HOMA-AD r 0.690** 0.518** 0.277** -0.113 0.227* 0.296** 0.711**
p <0.001 <0.001 0.001 0.245 0.011 0.008 <0.001

**: correlation significant for p <0.01, *: correlation significant for p <0.05, r: Pearson’s correlation coefficient, SBP: systolic blood pressure, 
DBP: siastolic blood pressure, BMI: body mass index, HDL: HDL cholesterol, TG: triglycerides, FPG: fasting plasma glucose, HOMA-IR: 
Homeostasis Model Assessment of Insulin Resistance index, HOMA-AD: Homeostasis Model Assessment-Adiponectin.




