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BACKGROUND:

The prevalence of T2DM has been significantly increasing both in the Russian Federation (RF) and worldwide. The RF data from a federal registryindicate that there were 4.35
mIn people (3.0% of the population) registered including 4 millions (92%), 255 thousands (6%), and 75 thousands (2%) people with T2DM, TIDM, and other DM types, respectively.
The results of the large-scale Russian epidemiologic study NATION (26,62 thousands records, 2016 year) demonstrated that T2DM is diagnosed only in 46% of patients, prevalence
was calculated as 5,4% in adult population'. In total there are at least 8-9 million people with T2DM in the RF, which is a great problem in a long-term perspective since a great
number of patients are undiagnosed. Consequently, they do not receive treatment and have a high risk of vascular complications.

AlM.

Main predictors of T2DM detection which could be used for screening of 12DM based on NATION results.

METHODOLOGY:

A factor analysis of the pooled anonymized NATION database revealed 19 potentially relevant factors that correlate with T2DM among all predictors. All database factors
were used as binary variables and processed using a logistic regression method (Fig. 1). Logistic regression was used to compute coefficients for risk factors for diabetes.
Different combinations of factors were fested and used to train a logistic regression model in order o identify the optimal set of factors determining the maximum area under
the receiver operating characteristic curve (ROC-curve). The sensitivity analysis was used fo group continuous variables info binary variables. Grouping thresholds were set
sO as to maximize the area under the ROC-curve of the established model based on 10 predictors (13 predictors in total). Two thersholds were used for age, BMI, and waist

circumference. The optimal model was cross-validated.

RESULIS:

In total 22 parameters and 4 194 304 their combinations form NATION database were obtained. The following parameters were included into the model on the first sfage: age, BMI ,
abnormal fasting blood glucose test, systolic blood pressure, low annual income, waist-to-hip ratio, alcohol consumption, frequency of fast-food infake, sugar-sweetened beverages,
complications (atherosclerosis, cerebrovascular disorders, renal insufficiency efc.) etc. Affer mathematical modelling 16 384 variations of combinations were obtained. The following

variables showed strong correlation with T2DM and were included in an optimal model: age,
low physical exercise / activity, high waist-to-hip ratio, arferial hypertension, high systolic b
most influential factors with positive effect were: elevated blood glucose, age, BMI, waist-to-

oody mass index, waist circumference, afleast one reading of elevated blood sugar (fasting),
ood pressure, use of lipid-lowering drugs, certain comorbidities, T2DM in close relatives. The
Nip ratio and systolic blood pressure. Low physical activity had a pronounced negative effect.

The following thresholds for T2DM detection were set based on |logistic regression model with corresponding coefficients: for BMI (BMI 26-30, logistic regression coefficient = 0.59;BMI> 30,
coefficient = 1.19), for age (49-51 years for women and 46-58 years for men, coefficient = 0.82; age > 51 years for women and >38 years for men, coefficient = 1.24) and waist-to-hip ratio
(0.85 for women and 0.92 for men, coefficient = 1.05) (Fig. 2-4). Family histfory of diabetes had a strong correlation with diabetes diagnosis. Results for T2DM logistic regression model.
sensitivity = 83.9%, specificity = /6.8%, Positive Predictive Value (PPV) = 12.3%, Negative predictive Value (NPV) = 99.2%, area under the ROC-curve 0.88.

Results for the prediabetes logistic regression model: sensitivity = 75.1%, specificity = 71.5%, PPV = 40.3%, NPV = 91.8%, area under the ROC-curve 0.802.
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