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cholesterol (TC) (OB vs CON P=0.002, AN vs CON 
P<0.001), triglyceride (TG), uric acid (UA), HOMA-
IR (OB vs CON P<0.001, AN vs CON P<0.001), and 
blood glucose at each time point compared with CON 
group (OB vs CON P<0.001, AN vs CON P<0.001 
at 0, 60, 120min, P=0.021 at 30min and 0.016 at 
180min). The OB group had decreased serum levels 
of thyroid stimulating hormone (TSH) (P=0.004) and 
increased plasma insulin concentrations at 0min and 
180min (P<0.001) than the CON group. In addition, 
the AN group had higher levels of FFA (P=0.010), 
UA (P=0.020), and plasma insulin concentrations 
at 30min and 60min than OB (P=0.011, P=0.023) 
at each point than CON group (P<0.001) (Table 3).

We also compared the biochemical parameters 
in patients with mild depressive symptoms (n=43) 
and with moderate depressive symptoms (n=11): 
the two groups had significant differences in BMI 
(P=0.02), FFA (P=0.010), and UA (P=0.02), while 
CRP, TC, TG, FPG, TSH showed no significant dif-
ference (Table 4). Table 5 depicts the correlations 
between BMI, depression severity, insulin resistance 
(HOMA-IR), CRP, and severity of AN group. The 
results showed that AN group was associated with 
depression, BMI, and HOMA-IR (correlation index 
was 0.367, 0.508, and 0.445, respectively) (P<0.001). 
In addition, depression was associated with BMI and 
HOMA-IR (correlation index was 0.345 and 0.306, 
respectively) (P<0.001). BMI was associated with 
HOMA-IR and CRP (correlation index was 0.670 
and 0.440, respectively) (P<0.001). HOMA-IR was 
associated with CRP (correlation index was 0.406) 
(P<0.001).
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Table 1. Risk factors of depressive symptoms
No. % P value

Sex 0.183
 Male 11 24.4 
 Female 36 36.4 

Education 0.792
 <high school 17 33.3 
 high school 17 35.4 
 >high school 13 28.9 

Stable job 0.285
 Yes 23 37.7 
 No 24 28.9 

Monthly average household 
income

0.555

 Low 18 28.1 
 Medium 17 37.8 
 High 12 34.3 

Quality of sleep 0.722
 Poor 21 34.4 
 Good 26 31.3 

Experience of discrimination 
because of obesity

0.000

 Yes 36 48.6 
 No 11 15.7 

Experience of other negative life 
events

0.793

 Yes 7 36.8 
 No 40 32.0 

Table 2. Comparison of BDI-II scores and depressive symptomatology rates between the three groups

AN
N=58

OB
N=30

CON
N=56

P value

Score 14.4±4.9 11.8±5.9 6.6±3.1 0.000
Minimal depression 19 (32.8%) 17 (56.7%) 54 (96.4%) <0.001
Depression 39 (67.2%) 13 (43.3%) 2 (3.6%) <0.001

Mild depression 30 (51.7%) 11 (36.7%) 2 (3.6%)
Moderate depression 9 (15.5%) 2 (6.7%) 0
Severe depression 0 0 0

OB: obese without acanthosis nigricans; AN: obese group with acanthosis nigricans; CON: control. One-way ANOVA was used to 
identify the difference.

P<0.001, AN vs CON P<0.001), though there were 
no significant differences between the two groups. 
Blood test results showed OB and AN patients had 
increased serum levels of C-reactive protein (CRP) 
(OB vs CON P=0.001, AN vs CON P<0.001), total 




