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Table 3. Cortisol distribution in the study population according to Obesity Status (Cole et al, 2000) 

Total
Obesity Status

p-valueNormal Weight Group Obese Group
Cortisol AUC 0.581 ± 0.402 0.696 ± 0.251 0.558 ± 0.424 0.03

Table 4. Linear regression of Cortisol AUC, including age, gender 
and Obesity Status (Cole et al., 2000) as covariates

β-coefficient (95% ci) p-value
Age 0.062 (0.021, 0.103) 0.003

Gender (males vs. females) -0.161 (-0.335, 0.011) 0.067

Obesity Status  
(obese vs. Normal weight)

-0.004 (-0.241, 0.233) 0.972

Table 2. Internalizing and Externalizing Problems, in T-scores and classification, reported by both child and mother, in obese and normal 
weight children (Obesity Status according to Cole et al)

Total
Obesity Status 

p-valueNormal Weight Group Obese Group
Internalizing, child

T-score 48.3 ± 11.9 43.2 ± 9.1 49.3 ± 12.3 0.03
classification:  
normal, borderline, clinical (%)

 
80.3%, 8.2%, 11.5%

 
96.2%/3.8%/0%

 
76.0%, 9.4%, 14.6%

 
0.048

Internalizing, mother
T-score 58.8 ± 11.4 50.6 ± 10.4 60.6 ± 11.3 <0.001
classification:  
normal, borderline, clinical (%)

 
54.2%, 11.7%, 34.1%

 
83.3%, 4.2%, 12.5%

 
46.9%, 13.5%, 39.6%

 
0.006

Externalizing, child
T-score 47.2 ± 11.0 45.0 ± 10.4 47.8 ± 11.5 0.28
classification:  
normal, borderline, clinical (%)

 
85.3%, 4.9%, 9.8%

 
88.5%, 7.7%, 3.8%

 
84.4%/4.2%/11.4%

 
0.38

Externalizing, mother
T-score 55.2 ± 11.1 48.2 ± 13.3 57.2 ± 10.5 0.003
classification:  
normal, borderline, clinical (%)

 
64.2%, 14.2%, 21.7%

 
75.0%, 16.7%, 8.3%

 
61.5%, 13.5%, 25.0%

 
0.18

anxiety/depression) and externalizing (delinquent 
and aggressive behaviors) problems in a clinical 
population of OC, in comparison to normal weight 
children. Increased T-scores of internalizing problems 
in our sample were expressed by both mothers and 
children, whereas increased T-scores of externalizing 
problems were reported only by mothers. Daily sali-
vary cortisol concentrations were lower in the obese 
than in the control group; however, the significance 
was lost when age and gender were inserted in the 

analysis. No associations were found between cortisol 
and internalizing-externalizing problems.

Our study is in accordance with epidemiological 
studies showing an increased prevalence of mental 
health problems in OC.4,5,7,28 The OC in our study 
are derived from a Childhood Obesity Clinic, sup-
porting previous evidence that treatment seekers 
(clinical samples) are more likely to have disturbed 
eating behaviors than overweight youngsters from 
community samples.29 Several mechanisms link in-
ternalizing problems and obesity in children: poor 
adherence to self-care activities and sedentary habits 
such as excessive television viewing and internet 
use.17 Disturbed eating behaviors, such as emotional 
and external eating patterns, are potential mediators 
of this association.30 In addition, low self-esteem and 
feelings of guilt and personal failure characterize both 
obesity and internalizing problems.31,32 Furthermore, 
the obesogenic effect of reduced sleep is thought to 


