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Abstract

The objective of the present study is to establish large-scale, long-term cohort studies based on
human dock and health checkup data for the individualized prevention of diabetes and, using those
data, to develop diabetes risk score with high predictability and analyze trajectory of obesity and
metabolic parameters prior to the diagnosis of diabetes. We also establish cohort studies on
cardiovascular disease and dementia, to which diabetes and abnormal glucose metabolism contribute.
1. Establishment of large-scale cohort study for the prevention of diabetes

We collected health checkup data for the years of 2016 from a large-scale company, where
visceral fat has been measured for human dock examinees using abdominal computed tomography.
We merged these data with the existing data (2006 to 2015) to create an analytic dataset. We also
collected outcome data including cardiovascular events (stroke and myocardial infarction) and long
term sick leave, to which we assigned ICD-10. Using this and J-ECOH data sets, we made a series of
analyses exploring risk factors of diabetes and its related conditions (including obesity and metabolic
syndrome) as well as prognostic roles of these conditions for CVD.

2. Development of diabetes risk score

We have developed a risk score to predict 7-year diabetes risk using data of the J-ECOH Study,
(Journal of Diabetes Investigation 2018). Predictors are selected from among variables which are
routinely collected. First model included non-invasive variables only including sex, age, body mass
index, smoking, and blood pressure, and second model additionally included invasive variables
including HbA1c and fasting plasma glucose. We developed risk scores in two-thirds of the target
population and validated the scores in the remaining one-third of the population. These risk scores,
especially derived from the invasive model, were found to be highly predictive. We also created
diabetes risk chart, showing the probability of developing diabetes according to the combinations of sex,
age, body mass index, smoking, glucose levels.

3. Trajectory analysis of obesity and glucose metabolism prior to the onset of diabetes

Trajectory analysis is useful to identify typical patterns of changes of clinical parameters prior to
the onset of a disease. Using this technique, we examined the above dataset (No.1) to explore the
typical pattern of BMI change over time prior to the diagnosis of diabetes. As a result, we identified
three groups: “persistently high BMI group”, “persistently middle BMI group”, and “persistently low BMI
group”. Of these, “persistently low BMI group” (mean BMI, 21.9kg/m?) comprised 38% of all diabetes
patients, confirming significant contribution of non-obese type of diabetes among Japanese. Those
who developed diabetes, compared with those who did not develop diabetes, showed greater increase
in BMI, visceral fat, fasting glucose, HbAlc, and fasting insulin over time (Scientific Reports 2017).

4. Development of nutrition epidemiology cohort on diabetes and dementia

In 2016, we performed a nutrition study among employees in Kanagawa prefecture and collected
blood sample. As of March 2018, 2067 participants including those who already completed the survey
in 2015. We merged these data with those collected 3 years before, enabling us to perform longitudinal
analysis. During 2017, we prepared for the 2018 follow-up survey at Chiba factory.

To newly develop a cohort study on dementia, over which diabetes may have profound influence,
we started collecting data from health checkup examinees aged 60 or over. As of March 2018, 300
participants filled out the questionnaire and donated their blood sample for the survey.

Researchers [2[&. DEMAEEZILHT 5.
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