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[Purpose]

Due to dietary restrictions, female athletes experience energy deficiency. However, the connection between
the restriction of carbohydrates from dinner and sleep and performance has not been determined.The current
study aims to determine the effects of carbohydrate intake from dinner on blood glucose and sleep in female
athletes.

[Methods]

The subjects were 17 female athletes who specialized in track and field long-distance running at a sports
university. In this study, subjects were either fed a carbohydrate diet (referred to as CH diet) at dinner or a
low-carbohydrate diet (referred to as LCH diet) and performed a submaximal exercise (8000m pace run) the
following day. Measurements included sleep with a simple electroencephalograph, continuous blood glucose
monitoring, and a heart rate monitor during the submaximal exercise. Factors affecting sleep were eliminated
as much as possible.

[Results]

When compared during the REM latency (86.68 + 38.31min for the LCH diet and 67.47 + 11.71min for the CH
diet), the LCH diet was significantly delayed than the CH diet. The LCH diet also showed significant
differences compared to pre-intervention during midway awakening (10.06 + 6.98min on pre-intervention,
17.65 + 16.06min on intervention day), REM latency (70.59 + 23.74min on pre-intervention, 86.68 + 38.31min
on intervention day), number of awakenings (8.78 + 6.98/h on pre-intervention, 10.23 + 3.87/h on intervention
day), sleep efficiency (92.14+3.47% on pre-intervention, 89.50+5.04% on intervention day). The blood glucose
from bedtime to waking showed an interaction between the CH and LCH diets, with the LCH diet having a
significantly lower peak value after dinner (129.76 + 23.56 mg/dl on the LCH diet and 152.53 + 36.23 mg/dl on
the CH diet) and just before bedtime (93.65 = 12.70 mg/dl on the LCH diet and 103.41 + 18.41 mg/dl on the CH
diet) were significantly low. These findings suggest that changes in blood glucose have affected sleep.
Furthermore, the LCH diet revealed a significantly higher heart rate after submaximal exercise (134.47 +
15.16 bpm for the LCH diet and 127.41 + 12.10 bpm for the CH diet), which may have delayed the recovery.

[Conclusion]

Low carbohydrate intake from dinner was found to affect the sleep of female athletes. Blood glucose dropped
just before bed and waking up, while heart rate increased after exercise the following day. This suggests that
female athletes may benefit from adequate carbohydrate intake at dinner to aid fatigue recovery.



