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Figure 1  Glycated haemoglobin (HbA1c) trajectory for men.

Figure 2  Glycated haemoglobin (HbA1c) trajectory for women.
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groups comprising working people and younger people 
as they are highly likely to engage in social eating and 
have inadequate sleeping habits. A Japanese cross-sec-
tional study showed that eating dinner late at night was 
associated with hyperglycaemia in the general population. 
Interventions for such unhealthy behaviour should be a 
priority for the prevention of cardio-metabolic complica-
tions.21 However, the short interval between dinner and 
bedtime did not produce significant HbA1c level changes 
in our study. As we could not conclude the definite time 
interval required between dinner and sleep, it was diffi-
cult to define ‘late dinner’. Regarding sleeping status, a 
U-shape association was observed between sleep duration 
and HbA1c level.22 Extremely long and short sleeping 
hours were related to increased HbA1c levels even in 
the short term. Similarly, higher food intakes closer to 
bedtime had a negative effect on sleep quality.34

Although the presence of a short interval between 
dinner and bedtime did not significantly influence the 
HbA1c levels in our study, this result could not be gener-
alised because of the cultural effect of the healthy food 
contents and eating style in Japan. Ensuring healthy 
portions and paying attention to the nutrient contents 
of meals could be more useful in maintaining normal 
glucose metabolism than ensuring a particular interval 
between the last meal of the day and bedtime. Conse-
quently, the influence of smoking and alcohol consump-
tion habits must be considered. In our study, smoking and 
alcohol consumption caused significant changes in the 
HbA1c levels. A Japanese study found that smoking and 
alcohol consumption were related to an increased MetS 
development rate.35 Alcohol consumption was not consis-
tently related to increasing HbA1c levels,36 37 whereas 
smoking has always been shown to have an unfavour-
able effect on the same.38 In Japan, the prevalence rates 
of smoking are 57.0% and 16.6%, respectively, among 
men and women39; the corresponding values for alcohol 
consumption are 36.9% and 12.0%, respectively.40 People 
have a general tolerant attitude toward alcohol consump-
tion. These social factors should be considered in devel-
oping measures for the maintenance of a stable long-term 
metabolic process.

Our study has some limitations. First, analyses of the 
categorical data on the lifestyle variables could not 
provide sufficient power for the achievement of statistical 
significance compared with those of continuous data in 
the interval between dinner and bedtime and the length 
of sleep. Second, it would have been ideal to collect data 
on the definite time interval between dinner and bedtime 
as it would have provided more accurate information on 
the healthy hours for eating and sleeping, and their asso-
ciation with normal HbA1c levels. Additionally, due to the 
absence of data on dietary components, the prediction 
of HbA1c level changes by meal content could not be 
supported. Dietary components should be considered as 
important determinants in future studies. Third, as our 
sample comprised middle-aged and elderly people, the 
generalisability of the results is limited, and the results 

cannot be applied to age groups including working 
people. There may be lifestyle-related differences between 
these groups. Consequently, the effect of the time interval 
between eating dinner and sleep on HbA1c levels could 
be different in the age group comprising working people. 
Despite these limitations, the use of 3-year data in the 
current study was useful in identifying HbA1c change 
trajectories over time. Moreover, we were able to examine 
the effect of lifestyle variables on increasing HbA1c levels 
over time; this helped in developing an EBP for preven-
tive measures against lifestyle-related diseases.

Conclusion
Contrary to general belief, ensuring a short interval 
between the last meal of the day and bedtime did not 
significantly affect HbA1c levels. More attention should 
be paid to healthy portions and food components, getting 
adequate sleep, and avoiding smoking, alcohol consump-
tion and overweight development, as these variables had 
a more profound influence on the metabolic process.
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