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Fig 1. A total 28 Hispanic adolescence (Male = 18 and Female = 10) were consented for 

breath collection. The blood, breath, medical record, clinical exam were collected during 

the visit to the Health and Weight Management Clinic at Children’s Hospital of San 

Antonio, TX. Total 4 breath samples were collected from each participant. The serum 

samples were analyzed for total sugar, lipid, and liver profile. The IR was calculated by 

Homeostatic Model Assessment of Insulin Resistance (HOMA-IR)6. 

Fig 2. Following the removal of known contaminates and 

features containing missing data the data processing 

pipeline was able to remove unwanted variation of breath 

dataset clustering breath samples from medical air. 
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Fig 3. A training model was developed with 2/3 of the study samples with the remaining 

samples being used for validation. The top 10 features based on importance measures 

were selected by an elbow cutoff as and used for the prediction of HOMA-IR.

Fig 4. (a) A high correlation was observed with breath model predicted IR and 

experimental HOMA-IR (R = 0.93, p <0.0001). A strong correlation was also observed  

between the breath-based IR both Fasting Blood Insulin (mU/L) and Fasting bold glucose 

(mg/DL) level (R=-0.91, p <0.001 and R=-0.61, p <0.001, respectively). (b) Identified 

metabolite, limonene clusters individuals with and without insulin resistance, without and 

borderline insulin resistance significantly (p =0.0037 and p =0.068, respectively). The cut 

off is based on published result on Mexican Americans: HOMA-IR<2.60 as the “Normal”,  

HOMA-IR 2.60–3.80 as “Borderline” HOMA-IR>3.80 as “Insulin Resistance”7.
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