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Background 

Long-term glucocorticoids, as measured in scalp hair, have been associated with 
obesity and the metabolic syndrome. Factors that are known to increase daily cortisol 
production are psychological stress, sleep deprivation and intake of food with high 
glycemic index. This study examines hair cortisol and cortisone concentrations in 
participants of a long combined lifestyle intervention (CLI), hypothesizing that 
increased long-term glucocorticoid exposure is associated with metabolic syndrome.  

Methods 

Adults at the CGG outpatient clinic with a body-mass index (BMI) of >30 kg/m2 were 
enrolled in the CLI, consisting of guided exercising, dietetics, and cognitive 
behavioural therapy. 

Antropometric measures, blood testing and hair corticosteroids were assessed at 
baseline, after 10 weeks and at the end of the program (75 weeks). A hair of 3 cm 
closest to the scalp was cut and analyzed for glucocorticoid concentrations using 
liquid chromatography-mass spectrometry (LC/MS).  

Results 

163 participants (mean age 42 years, 75% female) were included. Mean weight, BMI 
and waist circumference decreased from 116 kg, 39.5 kg/m2, and 113 cm at baseline 
to 111 kg, 37.7 kg/m2, and 106 cm respectively after 75 weeks (p=0.023, p=0.018, 
and 0.000 respectively). Mean (log)hair cortisol and hair cortisone decreased from 
0.61 and 1.05 pg/mg at baseline to 0.37 and 1.00 pg/mg (p=0.000 and p=0.305 
respectively). HbA1c, insulin levels, HOMA-IR significantly decreased after 75 weeks 
(p=0.001, p=0.002, and p=0.002 respectively). Hair cortisol concentrations were not 
correlated with weight and BMI, but there was a trend towards correlation with waist 
circumference (Pearson’s r = 0.183, p=0.082). Hair cortisone concentrations were 
correlated in trend with weight and were significantly correlated with waist 
circumference (Pearson’s r = 0.245, p=0.018). Adjusted OR for the metabolic 
syndrome at 75 weeks per quartile increase in baseline hair cortisol and hair 
cortisone was 1.74 (95%CI: 0.96-3.32) and 2.21 (95%CI: 1.16-4.19). Adjusted OR for 
the metabolic syndrome at 75 weeks for the highest quartile of baseline hair cortisol 
was 12.34 (95% CI: 1.76-86.36). 

Discussion/Conclusion 

High baseline hair cortisol and cortisone concentrations are associated with higher 
odds of having the metabolic syndrome after a CLI. 


