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Dear Editor 
 

The Tottori–Kofu Study was intended to assist in preventing 

stroke in the rural town of Kofu, Tottori Prefecture, Japan 

(Fig1), where the incidence of cerebral stroke was 3 times 

higher than the national average. One aim of the study was to 

develop an effective screening method for diabetes mellitus 

(DM), a major risk factor for stroke. 

 

In Japan, the diagnostic criteria for glucose intolerance has 

been defined as a fasting plasma glucose (FPG) level of 

≥6.1 mmol/L (110 mg/dL). The cutoff point for FPG was 

found to be optimal at 6.2 mmol/L in the urban area of 

Hisayama (sensitivity 78-81%); however, in rural Funagata 

the sensitivity was found to be low at 6.1 mmol/L (64%)
1,2

. 

Based on these results it was hypothesized that the rural 

Japanese population requires different FPG criteria and 

measures of other risk factors compared with their urban 

counterparts. This was tested in the town of Kofu. 
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Figure 1: The rural town, Kofu, Japan - site of the research. 

 
 

In 2005, 734 residents of the town of Kofu received a basic 

medical examination. Their mean age was 66.4 years; mean 

BMI was 22.7 kg/m
2
; FPG 5.07 mmol/L; HbA1c (NGSP) 

5.59%; and fasting triglycerides 1.16 mmol/L (all mean 

values). Residents who met any of the following criteria 

underwent an oral glucose tolerance test (OGTT): FPG 

≥5.5 mmol/L or HbA1c (NGSP) ≥5.9%, BMI ≥25 kg/m
2
, 

triglycerides ≥1.69 mmol/L (150 mg/dL), currently being 

treated for hypertension, or a family history of DM. 

 

The authors performed a multiple regression analysis and 

receiver operating characteristic (ROC) analysis of the data. 

It was presumed that non-DM subjects were individuals with 

normal glucose tolerance and impaired glucose tolerance in 

OGTT. From a past report
3
, subjects believed to have an 

extremely low probability of having DM at examination 

were individuals with FPG <5.5 mmol/L and 

HbA1c (NGSP) <5.9%, BMI <25 kg/m
2
, triglycerides 

<1.69 mmol/L, no family history of DM, and no reported 

treatment for hypertension. 

Only 4 subjects were newly diagnosed with DM (FPG 

≥7.0 mmol/L [126 mg/dL]) following the basic medical 

examination. Of the 220 persons who underwent OGTT, 

20 subjects were detected to have DM. Multiple regression 

analysis indicated that elevated FPG (per 1 mg/dL) and 

triglycerides (≥1.69 mmol/L) were significant risk factors for 

DM (FPG: OR=1.20, 95%CI:1.13-1.28; triglycerides: 

OR=3.63, 95%CI: 1.06-12.4) (Table 1). The optimal FPG 

cut-off for DM was 5.2 mmol/L (94 mg/dL), based on ROC 

analysis (sensitivity 85%, specificity 78%, area under the 

curve [AUC] 0.880). Consumption of alcohol was 

significantly higher (>23 g ethanol >3 times/week) in the 

DM group compared with the non-DM group (65% vs 

33.7%, p<0.005, χ2 test). The mean triglycerides level was 

significantly higher in the group of drinkers compared with 

non-drinkers (1.22 mmol/L vs 1.13 mmol/L, p<0.05, 

unpaired t-test). 
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Table 1:  Odds ratios for diabetes mellitus by multiple logistic regression analysis 

 
Risk factors Odds ratio P-value 95% CI 

Age 0.97 0.233 0.92-1.02 

Sex (male) 0.78 0.667 0.25-2.40 

Fasting plasma glucose (1mg/dL) 1.20 <0.001 1.13-1.28 

BMI ≥25 kg/m2 1.08 0.906 0.32-3.63 

Triglycerides ≥1.69 mmol/L 3.63 0.040 1.06-12.4 

 Hypertension treatment 0.68 0.562 0.18-2.52 

Family history of diabetes mellitus 1.79 0.430 0.42-7.65 
Data are the dependent variable (diabetes mellitus [DM]) vs the explanatory variable (non-DM): DM in 20 persons;  

non-DM in 548 persons. Adjusted for all explanatory variables. 

 
 

These results suggest that FPG of ≥6.1 mmol/L alone is 

insufficient to detect early-stage DM. The combination of 

FPG ≥5.2 mmol/L and triglycerides ≥1.69 mmol/L was 

found to be useful as a screening to detect early-stage DM in 

the group studied. While the suggested FPG criteria may 

have been too low, it was useful to also consider OGTT 

results, especially in those with hypertriglyceridemia. It is 

speculated that moderate alcohol consumption induced 

diabetes and hypertriglyceridemia in the population 

studied
4,5

. 

 

The study results should, however, be interpreted with care 

as it was cross-sectional rather than a cohort study, and the 

subset of residents who underwent the OGTT was 

biased. Moreover, the Kofu town residents were an elderly 

population, so the criteria may not be applicable to other 

rural areas in Japan. However, it is predicted that the 

screening criteria established in the present study will 

contribute to the prevention of stroke in the specific 

population studied, and may also be useful to consider for 

other rural residents in the vicinity of the rural town of Kofu. 
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