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Abstract

The objective of the present study is to establish large-scale, long-term cohort study 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. The followings
are the summary of our research work during the fiscal 2018, the first year of this project.

1. Establishment of large-scale cohort study for the prevention of diabetes

We collected health checkup data for the years of 2006, 2007, 2014, and 2015 from a large-scale
company, where visceral fat has been measured for human dock examinees using abdominal
computed tomography. Those data were merged to 2008 to 2013 data to create a dataset, which could
be analyzed for multiple purposes. We also collected outcome data including cardiovascular events
(stroke and myocardial infarction) and long term sick leave, to which we assigned ICD-10.
2. Development of diabetes risk score

We started developing a risk score to predict 7-year diabetes risk using data of the J-ECOH Study,
(nearly 100,000 participants). 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
HbAlc 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. In a preliminary analysis, we
confirmed that these risk scores, especially derived from the invasive model, are 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

We performed a nutrition epidemiologic study among employees in Kanagawa prefecture in May
2016, using diet history questionnaire. We also collected fasting blood sample for the study and kept
them in deep freezer. A total of 943 employees (nearly 80%) participated, totaling 2067 participants
including those who completed the survey in 2015. Survey data collected were input into the computer
and merged with health checkup data and insulin data. We made a coding manual and cleaned the
data. We merged these data with those collected 3 years before, enabling us to perform longitudinal
analysis. To newly develop a cohort study on dementia, over which diabetes may have profound
influence, we finished preparation for a cohort among health checkup examinees aged 60 or over. The
study protocol has been approved by the ethics committee of NCGM (No. NCGM-G-002208-00).
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