Table 1. Sleep parameters and slow-wave measures by sleep history, drug condition, and timeframe
	Outcomes
	Timeframe
	Sleep Extension
	Sleep Restriction

	
	
	Placebo
	Caffeine
	Placebo
	Caffeine

	TST (Total Sleep Time; min)
	1h
6h
9.5h
	48.70 (6.11)
337.79 (8.67)
524.95 (25.32)
	43.12 (9.14)
325.68 (23.54)
503.40 (38.58)
	56.12 (4.23)
346.89 (7.12)

	55.41 (2.80)
346.12 (4.63)


	WASO (Wake After Sleep Onset; min)
	6h
9.5h
	12.23 (5.56)
25.86 (10.47)
	20.24 (19.98)
41.56 (24.01)
	10.45 (5.52)

	10.20 (3.97)


	Lat_N2 (latency to N2; min)
	6h
	15.01 (5.85)
	21.99 (8.96)
	5.57 (2.96)
	6.94 (3.75)

	Lat_N3 (latency to N3; min)
	6h
	23.94 (6.90)
	34.15 (12.17)
	15.29 (7.22)
	16.64 (4.56)

	N1 (Superficial sleep; min)
	1h
6h
9.5h
	5.06 (2.42)
18.88 (8.08)
37.65 (12.25)
	7.63 (5.60)
24.33 (13.28)
46.91 (21.91)
	3.25 (1.63)
18.84 (8.49)

	4.18 (2.83)
21.45 (12.74)


	N2 (intermediate sleep; min)
	1h
6h
9.5h
	10.13 (4.26)
168.77 (15.10)
257.19 (16.66)
	12.26 (5.06)
157.91 (25.25)
239.13 (25.21)
	10.67 (4.50)
145.97 (26.10)

	12.03 (4.74)
147.00 (16.95)


	N3 (Slow Wave Sleep; min)
	1h
6h
9.5h
	33.48 (7.89)
95.36 (14.20)
105.46 (18.72)
	23.17 (11.38)
83.14 (18.24)
93.47 (20.42)
	41.93 (7.24)
102.84 (14.89)

	38.45 (5.63)
96.12 (14.18)


	REM (Rapid Eye Movement Sleep; min)
	6h
9.5h
	54.85 (13.89)
124.94 (26.28)
	60.37 (16.14)
124.02 (22.69)
	79.19 (18.67)

	81.51 (20.35)


	SEff (Sleep Efficiency; %)
	1h
6h
9.5h
	81.16 (10.18)
93.83 (2.41)
92.28 (4.43)
	71.86 (15.23)
90.47 (6.54)
88.64 (6.80)
	93.54 (7.05)
96.45 (1.99)

	92.35 (4.66)
96.19 (1.31)


	SWA (Slow Wave Activity; uV²)
	1h
6h
9.5h
	2084.76 (1139.48)
774.29 (362.83)
568.85 (283.80)
	1740.76 (1293.05)
790.01 (413.75)
601.29 (299.49)
	2413.36 (1083.09)
933.88 (357.90)
	2188.78 (1241.52)
849.76 (311.09)


	SWE_log (Slow Wave Energy; log10 uV²·s)
	1h
6h
9.5h
	6.65 (0.27)
7.24 (0.25)
7.30 (0.25)
	6.44 (0.40)
7.18 (0.26)
7.26 (0.25)
	6.82 (0.22)
7.27 (0.17)

	6.75 (0.22)
7.22 (0.18)



Note. Values are mean (SD). Timeframes are 1h, 6h, and 9.5h starting from lights off. The 9.5h timeframe is available only for sleep extension and used to compare to SR 6h. Wake after sleep onset (WASO) reflects the total minutes spent awake after initially falling asleep. Total sleep time (TST) is the total number of minutes of actual sleep recorded. Latencies to N2 and N3 indicate the time elapsed in minutes from sleep onset to the first occurrence of each respective stage and therefore shown for one timeframe only. Sleep architecture was quantified as the duration (minutes) of each sleep stage: N1 (light sleep, stage 1 NREM), N2 (intermediate sleep, stage 2 NREM), N3 (deep or slow-wave sleep, stage 3 NREM), and REM (rapid eye movement sleep). WASO was omitted for the 1-hour epoch, as sleep stage variables require sufficient sleep duration to yield reliable estimates. Sleep efficiency is the percentage of time in bed spent asleep. Slow-wave activity (SWA) reflects the power of EEG oscillations in the slow-wave frequency range (0.75–4.5 Hz) during N2 and N3 sleep, expressed in µV². Slow-wave energy (SWE) is the cumulative slow-wave activity across the sleep period, log-transformed (log₁₀ µV²·s) to normalize its distribution; higher values indicate greater overall homeostatic sleep pressure discharged during the night. See supplementary Table S2 for an exhaustive table of descriptive results.

