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Supplementary Methods 1. Sleep and medication logbook details
The physician in charge of the study provided the participants with an instruction sheet for the sleep and medication electronic logbook at enrollment (Visit 1) and explained how to use it. Participants who wished to use a paper diary instead were provided with one at each visit from Visit 1 to Visit 4, to be used to record up to the next Visit. They were instructed to record details each morning during their participation in the study, shortly after waking up, and to bring it with them to each visit up to Visit 5.
The following information was recorded by the participants in the sleep and medication logbooks for LEM and non-LEM insomnia medications.
Date
Medication name
Adherence status
Medication adherence was verified by the investigator and the contract research organization (Mebix, Inc., Tokyo, Japan) using the medication logbook.

Table S1. List of participating institutions
	[bookmark: _Toc132029729]Principal investigator at each institution
	Institution

	Motohiro Ozonea
	Kurume University Hospital

	Susumu Hirota
	Hirota Clinic

	Yu Ariyoshi
	You Ariyoshi Sleep Clinic

	Kenichi Hayashida
	Sleep Support Clinic

	Azusa Ikegami
	Kuwamizu Hospital

	Mitsunari Habukawa
	Kurume University Medical Center

	Hayato Ohshima
	Ohshima Hospital

	Daisuke Harada
	Sleep & Stress Clinic

	Nozomu Kotorii
	Kotorii Isahaya Hospital


[bookmark: _Hlk152150001]a He is the principal investigator of this study.

Table S2. Changes in PGI-I
	Assessment Period
	
	Overall
	Mono cohorts

	Combination cohorts 
	Z-drug mono cohort 
	SUV mono cohort
	SUV combination cohort
	RMT combination cohort

	N
	
	90
	50
	40
	25
	25
	21
	19

	Item 1: The treatment was helpful for sleep

	Week 0 (Baseline)
(End of pretreatment phase), n (%)
	Positive
	49 (54.4)
	29 (58.0)
	20 (50.0)
	15 (60.0)
	14 (56.0)
	14 (66.7)
	6 (31.6)

	
	 (95% CI)
	 (43.6–65.0)
	 (43.2–71.8)
	 (33.8–66.2)
	 (38.7–78.9)
	 (34.9–75.6)
	 (43.0–85.4)
	 (12.6–56.6)

	
	Negative
	13 (14.4)
	12 (24.0)
	1 (2.5)
	6 (24.0)
	6 (24.0)
	0 (0.0)
	1 (5.3)

	
	Neutral
	28 (31.1)
	9 (18.0)
	19 (47.5)
	4 (16.0)
	5 (20.0)
	7 (33.3)
	12 (63.2)

	Week 2
(End of titration phase), n (%)
	Positive
	65 (72.2)
	38 (76.0)
	27 (67.5)
	17 (68.0)
	21 (84.0)
	14 (66.7)
	13 (68.4)

	
	 (95% CI)
	 (61.8–81.1)
	 (61.8–86.9)
	 (50.9–81.4)
	 (46.5–85.1)
	 (63.9–95.5)
	 (43.0–85.4)
	 (43.4–87.4)

	
	Negative
	4 (4.4)
	3 (6.0)
	1 (2.5)
	3 (12.0)
	0 (0.0)
	0 (0.0)
	1 (5.3)

	
	Neutral
	18 (20.0)
	7 (14.0)
	11 (27.5)
	3 (12.0)
	4 (16.0)
	6 (28.6)
	5 (26.3)

	
	P value
	P=0.0126
	P=0.0223
	P=0.1806
	P=0.5319
	P=0.0341
	P=0.9862
	P=0.1328

	Week 6
(Week 4 of maintenance phase), n (%)
	Positive
	66 (73.3)
	39 (78.0)
	27 (67.5)
	19 (76.0)
	20 (80.0)
	13 (61.9)
	14 (73.7)

	
	(95% CI)
	(63.0–82.1)
	(64.0–88.5)
	(50.9–81.4)
	(54.9–90.6)
	(59.3–93.2)
	(38.4–81.9)
	(48.8–90.9)

	
	Negative
	3 (3.3)
	1 (2.0)
	2 (5.0)
	0 (0.0)
	1 (4.0)
	2 (9.5)
	0 (0.0)

	
	Neutral
	14 (15.6)
	6 (12.0)
	8 (20.0)
	3 (12.0)
	3 (12.0)
	5 (23.8)
	3 (15.8)

	
	P value
	P=0.0020
	P=0.0061
	P=0.0326
	P=0.1290
	P=0.0460
	P=0.4753
	P=0.0649

	Week 14
(End of maintenance phase), n (%)
	Positive
	65 (72.2)
	37 (74.0)
	28 (70.0)
	18 (72.0)
	19 (76.0)
	14 (66.7)
	14 (73.7)

	
	 (95% CI)
	(61.8–81.1)
	(59.7–85.4)
	(53.5–83.4)
	(50.6–87.9)
	(54.9–90.6)
	(43.0–85.4)
	(48.8–90.9)

	
	Negative
	0 (0.0)
	0 (0.0)
	0 (0.0)
	0 (0.0)
	0 (0.0)
	0 (0.0)
	0 (0.0)

	
	Neutral
	9 (10.0)
	5 (10.0)
	4 (10.0)
	2 (8.0)
	3 (12.0)
	3 (14.3)
	1 (5.3)

	
	P value
	P < 0.0001
	P=0.0004
	P=0.0284
	P=0.0460
	P=0.0186
	P=0.8810
	P=0.0186

	Item 2: The treatment shortened the time to fall asleep 

	Week 0 (Baseline)
(End of pretreatment
phase), n (%)
	Positive
	46 (51.1)
	24 (48.0)
	22 (55.0)
	12 (48.0)
	12 (48.0)
	15 (71.4)
	7 (36.8)

	
	 (95% CI)
	(40.3–61.8)
	(33.7–62.6)
	(38.5–70.7)
	(27.8–68.7)
	(27.8–68.7)
	(47.8–88.7)
	(16.3–61.6)

	
	Negative
	30 (33.3)
	20 (40.0)
	10 (25.0)
	9 (36.0)
	11 (44.0)
	3 (14.3)
	7 (36.8)

	
	Neutral
	14 (15.6)
	6 (12.0)
	8 (20.0)
	4 (16.0)
	2 (8.0)
	3 (14.3)
	5 (26.3)

	Week 2
(End of titration
phase), n (%)
	Positive
	55 (61.1)
	28 (56.0)
	27 (67.5)
	11 (44.0)
	17 (68.0)
	13 (61.9)
	14 (73.7)

	
	 (95% CI)
	(50.3–71.2)
	(41.3–70.0)
	(50.9–81.4)
	(24.4–65.1)
	(46.5–85.1)
	(38.4–81.9)
	(48.8–90.9)

	
	Negative
	14 (15.6)
	10 (20.0)
	4 (10.0)
	6 (24.0)
	4 (16.0)
	2 (9.5)
	2 (10.5)

	
	Neutral
	18 (20.0)
	10 (20.0)
	8 (20.0)
	6 (24.0)
	4 (16.0)
	5 (23.8)
	3 (15.8)

	
	P value*
	P=0.0682
	P=0.1718
	P=0.0431
	P=0.5497
	P=0.1344
	P=0.1870
	P=0.0719

	Week 6
(Week 4 of
maintenance
phase), n (%)
	Positive
	58 (64.4)
	32 (64.0)
	26 (65.0)
	15 (60.0)
	17 (68.0)
	14 (66.7)
	12 (63.2)

	
	 (95% CI)
	(53.7–74.3)
	(49.2–77.1)
	(48.3–79.4)
	(38.7–78.9)
	(46.5–85.1)
	(43.0–85.4)
	(38.4–83.7)

	
	Negative
	14 (15.6)
	8 (16.0)
	6 (15.0)
	4 (16.0)
	4 (16.0)
	3 (14.3)
	3 (15.8)

	
	Neutral
	11 (12.2)
	6 (12.0)
	5 (12.5)
	3 (12.0)
	3 (12.0)
	3 (14.3)
	2 (10.5)

	
	P value*
	P=0.0238
	P=0.0897
	P=0.1940
	P=0.7530
	P=0.1163
	P=0.2615
	P=0.1116

	Week 14
(End of maintenance
phase), n (%)
	Positive
	57 (63.3)
	33 (66.0)
	24 (60.0)
	16 (64.0)
	17 (68.0)
	12 (57.1)
	12 (63.2)

	
	 (95% CI)
	(52.5–73.2)
	(51.2–78.8)
	(43.3–75.1)
	(42.5–82.0)
	(46.5–85.1)
	(34.0–78.2)
	(38.4–83.7)

	
	Negative
	5 (5.6)
	3 (6.0)
	2 (5.0)
	2 (8.0)
	1 (4.0)
	1 (4.8)
	1 (5.3)

	
	Neutral
	12 (13.3)
	6 (12.0)
	6 (15.0)
	2 (8.0)
	4 (16.0)
	4 (19.0)
	2 (10.5)

	
	P value*
	P=0.0003
	P=0.0010
	P=0.2322
	P=0.1116
	P=0.0117
	P=0.7530
	P=0.0786

	[bookmark: _Hlk141261447]Item 3: The treatment increased total sleep time

	Week 0 (Baseline)
(End of pretreatment
phase), n (%)
	Positive
	30 (33.3)
	17 (34.0)
	13 (32.5)
	7 (28.0)
	10 (40.0)
	9 (42.9)
	4 (21.1)

	
	 (95% CI)
	(23.7–44.1)
	(21.2–48.8)
	(18.6–49.1)
	(12.1–49.4)
	(21.1–61.3)
	(21.8–66.0)
	(6.1–45.6)

	
	Negative
	31 (34.4)
	19 (38.0)
	12 (30.0)
	9 (36.0)
	10 (40.0)
	5 (23.8)
	7 (36.8)

	
	Neutral
	29 (32.2)
	14 (28.0)
	15 (37.5)
	9 (36.0)
	5 (20.0)
	7 (33.3)
	8 (42.1)

	Week 2
(End of titration
phase), n (%)
	Positive
	40 (44.4)
	24 (48.0)
	16 (40.0)
	11 (44.0)
	13 (52.0)
	8 (38.1)
	8 (42.1)

	
	 (95% CI)
	(34.0–55.3)
	(33.7–62.6)
	(24.9–56.7)
	(24.4–65.1)
	(31.3–72.2)
	(18.1–61.6)
	(20.3–66.5)

	
	Negative
	22 (24.4)
	11 (22.0)
	11 (27.5)
	8 (32.0)
	3 (12.0)
	6 (28.6)
	5 (26.3)

	
	Neutral
	25 (27.8)
	13 (26.0)
	12 (30.0)
	4 (16.0)
	9 (36.0)
	6 (28.6)
	6 (31.6)

	
	P value*
	P=0.1461
	P=0.2136
	P=0.7212
	P=0.2615
	P=0.1893
	P=0.9536
	P=0.1718

	Week 6
(Week 4 of
maintenance
phase), n (%)
	Positive
	49 (54.4)
	30 (60.0)
	19 (47.5)
	15 (60.0)
	15 (60.0)
	10 (47.6)
	9 (47.4)

	
	 (95% CI)
	(43.6–65.0)
	(45.2–73.6)
	(31.5–63.9)
	(38.7–78.9)
	(38.7–78.9)
	(25.7–70.2)
	(24.4–71.1)

	
	Negative
	17 (18.9)
	11 (22.0)
	6 (15.0)
	4 (16.0)
	7 (28.0)
	5 (23.8)
	1 (5.3)

	
	Neutral
	17 (18.9)
	5 (10.0)
	12 (30.0)
	3 (12.0)
	2 (8.0)
	5 (23.8)
	7 (36.8)

	
	P value*
	P=0.0009
	P=0.0223
	P=0.0416
	P=0.0851
	P=0.3080
	P=0.5823
	P=0.0186

	Week 14
(End of maintenance
phase), n (%)
	Positive
	48 (53.3)
	28 (56.0)
	20 (50.0)
	12 (48.0)
	16 (64.0)
	11 (52.4)
	9 (47.4)

	
	 (95% CI)
	 (42.5–63.9)
	 (41.3–70.0)
	 (33.8–66.2)
	 (27.8–68.7)
	 (42.5–82.0)
	 (29.8–74.3)
	 (24.4–71.1)

	
	Negative
	9 (10.0)
	4 (8.0)
	5 (12.5)
	2 (8.0)
	2 (8.0)
	3 (14.3)
	2 (10.5)

	
	Neutral
	17 (18.9)
	10 (20.0)
	7 (17.5)
	6 (24.0)
	4 (16.0)
	3 (14.3)
	4 (21.1)

	
	P value*
	P=0.0002
	P=0.0047
	P=0.0356
	P=0.1804
	P=0.0321
	P=0.5062
	P=0.0460

	Item 4: The treatment was: Just right/Too strong/Too weak 

	Week 0 (Baseline)
(End of pretreatment
phase), n (%)
	Just right
	39 (43.3)
	21 (42.0)
	18 (45.0)
	10 (40.0)
	11 (44.0)
	7 (33.3)
	11 (57.9)

	
	(95% CI)
	(32.9–54.2)
	(28.2–56.8)
	(29.3–61.5)
	(21.1–61.3)
	(24.4–65.1)
	(14.6–57.0)
	(33.5–79.7)

	
	Too strong
	6 (6.7)
	3 (6.0)
	3 (7.5)
	2 (8.0)
	1 (4.0)
	2 (9.5)
	1 (5.3)

	
	Too weak
	45 (50.0)
	26 (52.0)
	19 (47.5)
	13 (52.0)
	13 (52.0)
	12 (57.1)
	7 (36.8)

	Week 2
(End of titration
phase), n (%)
	Just right
	61 (67.8)
	35 (70.0)
	26 (65.0)
	14 (56.0)
	21 (84.0)
	14 (66.7)
	12 (63.2)

	
	(95% CI)
	(57.1–77.2)
	(55.4–82.1)
	(48.3–79.4)
	(34.9–75.6)
	(63.9–95.5)
	(43.0–85.4)
	(38.4–83.7)

	
	Too strong
	4 (4.4)
	2 (4.0)
	2 (5.0)
	1 (4.0)
	1 (4.0)
	0 (0.0)
	2 (10.5)

	
	Too weak
	22 (24.4)
	11 (22.0)
	11 (27.5)
	8 (32.0)
	3 (12.0)
	6 (28.6)
	5 (26.3)

	
	P value*
	P=0.0021
	P=0.0164
	P=0.1893
	P=0.4235
	P=0.0396
	P=0.1328
	P=0.7212

	Week 6
(Week 4 of
maintenance
phase), n (%)
	Just right
	64 (71.1)
	37 (74.0)
	27 (67.5)
	19 (76.0)
	18 (72.0)
	14 (66.7)
	13 (68.4)

	
	 (95% CI)
	(60.6–80.2)
	(59.7–85.4)
	(50.9–81.4)
	(54.9–90.6)
	(50.6–87.9)
	(43.0–85.4)
	(43.4–87.4)

	
	Too strong
	2 (2.2)
	0 (0.0)
	2 (5.0)
	0 (0.0)
	0 (0.0)
	1 (4.8)
	1 (5.3)

	
	Too weak
	17 (18.9)
	9 (18.0)
	8 (20.0)
	3 (12.0)
	6 (24.0)
	5 (23.8)
	3 (15.8)

	
	P value*
	P=0.0001
	P=0.0077
	P=0.0326
	P=0.0915
	P=0.1414
	P=0.0858
	P=0.5153

	Week 14
(End of maintenance
phase), n (%)
	Just right
	64 (71.1)
	35 (70.0)
	29 (72.5)
	17 (68.0)
	18 (72.0)
	14 (66.7)
	15 (78.9)

	
	 (95% CI)
	(60.6–80.2)
	(55.4–82.1)
	(56.1–85.4)
	(46.5–85.1)
	(50.6–87.9)
	(43.0–85.4)
	(54.4–93.9)

	
	Too strong
	1 (1.1)
	0 (0.0)
	1 (2.5)
	0 (0.0)
	0 (0.0)
	1 (4.8)
	0 (0.0)

	
	Too weak
	9 (10.0)
	7 (14.0)
	2 (5.0)
	3 (12.0)
	4 (16.0)
	2 (9.5)
	0 (0.0)

	
	P value*
	P < 0.0001
	P=0.0078
	P=0.0089
	P=0.0897
	P=0.1414
	P=0.1229
	P=0.1116


Percentages were calculated by dividing the number of patients who chose the response option by the number of patients who transitioned to the maintenance phase of treatment (given as “N ”). Thus, the percentages do not total 100.
*P value according to Bowker's symmetry test.
CI confidence interval, LEM lemborexant, PGI-I Patient Global Impression of Insomnia, RMT ramelteon, SUV suvorexant, Z-drug, non-benzodiazepine sleeping pills.



Table S3. Proportion of patients with increased LEM dose
	Assessment Period
	
	Overall
	Mono cohorts
	Combination cohorts
	Z-drug mono cohort
	SUV mono cohort
	SUV combination cohort
	RMT combination cohort

	
	N
	90
	50
	40
	25
	25
	21
	19

	Titration phase
	Increased LEM dose, n
	17
	8
	9
	6
	2
	5
	4

	
	Proportion, %
(95% CI)
	18.9 
(11.4–28.5)
	16.0 
(7.2–29.1)
	22.5 
(10.8–38.5)
	24.0 
(9.4–45.1)
	8.0 
(1.0–26.0)
	23.8 
(8.2–47.2)
	21.1 
(6.1–45.6)

	Maintenance phase
	Increased LEM dose, n
	12
	6
	6
	4
	2
	2
	4

	
	Proportion, %
(95% CI)
	13.3 
(7.1–22.1)
	12.0 
(4.5–24.3)
	15.0 
(5.7–29.8)
	16.0 
(4.5–36.1)
	8.0 
(1.0–26.0)
	9.5 
(1.2–30.4)
	21.1 
(6.1–45.6)

	Overall 
observation period
	Increased LEM dose, n
	29
	14
	15
	10
	4
	7
	8

	
	Proportion, %
(95% CI)
	32.2
(22.8–42.9)
	28.0
(16.2–42.5)
	37.5
(22.7–54.2)
	40.0
(21.1–61.3)
	16.0
(4.5–36.1)
	33.3
(14.6–57.0)
	42.1
(20.3–66.5)


CI confidence interval, LEM lemborexant, RMT ramelteon, SUV suvorexant, Z-drug, non-benzodiazepine sleeping pills.




Table S4. ISI score
	ISI score
	Overall
	Mono cohorts

	Combination cohorts

	Z-drug mono cohort
	SUV mono cohort
	SUV combination cohort
	RMT combination cohort

	Week 0 (Baseline)
(End of pretreatment phase)
	N
	90
	50
	40
	25
	25
	21
	19

	
	Measured value
	
	
	
	
	
	
	

	
	Mean±SD
	12.81±5.10
	12.48±4.28
	13.23±6.00
	12.40±4.27
	12.56±4.38
	12.43±5.69
	14.11±6.37

	
	Median
(Min, Max)
	12.00
(0.0, 27.0)
	12.00
(1.0, 26.0)
	14.00
(0.0, 27.0)
	12.00
(1.0, 22.0)
	11.00
(5.0, 26.0)
	14.00
(0.0, 21.0)
	15.00
(3.0, 27.0)

	
	Scored < 8, n (%)
	12 (13.3)
	5 (10.0)
	7 (17.5)
	2 (8.0)
	3 (12.0)
	4 (19.0)
	3 (15.8)

	
	Scored ≥ 8, n (%)
	78 (86.7)
	45 (90.0)
	33 (82.5)
	23 (92.0)
	22 (88.0)
	17 (81.0)
	16 (84.2)

	Week 2
(End of titration phase)
	N
	87
	48
	39
	23
	25
	20
	19

	
	Measured value
	
	
	
	
	
	
	

	
	Mean±SD
	10.14±4.94
	9.75±4.03
	10.62±5.89
	9.87±3.71
	9.64±4.38
	9.20±4.76
	12.11±6.69

	
	Median
(Min, Max)
	10.00
(1.0, 28.0)
	10.00
(1.0, 19.0)
	11.00
(1.0, 28.0)
	9.00
(4.0, 19.0)
	10.00
(1.0, 18.0)
	9.00
(1.0, 20.0)
	12.00
(1.0, 28.0)

	
	Scored < 8, n (%)
	25 (28.7)
	15 (31.3)
	10 (25.6)
	7 (30.4)
	8 (32.0)
	6 (30.0)
	4 (21.1)

	
	Scored ≥ 8, n (%)
	62 (71.3)
	33 (68.8)
	29 (74.4)
	16 (69.6)
	17 (68.0)
	14 (70.0)
	15 (78.9)

	
	Change from Week 0 (Baseline)
	
	
	
	
	
	
	

	
	Mean±SD
	−2.61±3.81
	−2.63±4.04
	−2.59±3.57
	−2.30±4.18
	−2.92±3.97
	−3.15±4.27
	−2.00±2.62

	
	Median
(Min, Max)
	−2.00
(−16.0, 7.0)
	−3.00
(−11.0, 7.0)
	−2.00
(−16.0, 3.0)
	−2.00
(−11.0, 7.0)
	−3.00
(−9.0, 5.0)
	−2.50
(−16.0, 2.0)
	−2.00
(−7.0, 3.0)

	
	P value*
	P < 0.0001
	P < 0.0001
	P < 0.0001
	P = 0.0149
	P = 0.0012
	P = 0.0038
	P = 0.0038

	Week 6
(Week 4 of maintenance phase)
	N
	82
	45
	37
	21
	24
	20
	17

	
	Measured value
	
	
	
	
	
	
	

	
	Mean±SD
	8.52±5.08
	7.73±4.57
	9.49±5.54
	8.43±4.27
	7.13±4.82
	9.00±6.04
	10.06±5.01

	
	Median
(Min, Max)
	8.50
(0.0, 22.0)
	7.00
(0.0, 18.0)
	10.00
(1.0, 22.0)
	7.00
(1.0, 17.0)
	5.50
(0.0, 18.0)
	8.50
(1.0, 22.0)
	12.00
(1.0, 19.0)

	
	Scored < 8, n (%)
	37 (45.1)
	25 (55.6)
	12 (32.4)
	11 (52.4)
	14 (58.3)
	8 (40.0)
	4 (23.5)

	
	Scored ≥ 8, n (%)
	45 (54.9)
	20 (44.4)
	25 (67.6)
	10 (47.6)
	10 (41.7)
	12 (60.0)
	13 (76.5)

	
	Change from Week 0 (Baseline)
	
	
	
	
	
	
	

	
	Mean±SD
	−4.35±5.13
	−4.78±4.94
	−3.84±5.38
	−3.76±4.69
	−5.67±5.07
	−3.35±5.18
	−4.41±5.71

	
	Median
(Min, Max)
	−4.00
(−22.0, 12.0)
	−5.00
(−15.0, 7.0)
	−4.00
(−22.0, 12.0)
	−4.00
(−12.0, 6.0)
	−6.00
(−15.0, 7.0)
	−4.00
(−13.0, 12.0)
	−3.00
(−22.0, 3.0)

	
	P value*
	P < 0.0001
	P < 0.0001
	P = 0.0001
	P = 0.0015
	P < 0.0001
	P = 0.0094
	P = 0.0058

	Week 14
(End of maintenance phase)
	N
	73
	41
	32
	19
	22
	17
	15

	
	Measured value
	
	
	
	
	
	
	

	
	Mean±SD
	7.36±4.77
	6.46±3.82
	8.50±5.62
	6.21±3.36
	6.68±4.24
	7.18±5.75
	10.00±5.26

	
	Median
(Min, Max)
	8.00
(0.0, 21.0)
	7.00
(0.0, 16.0)
	8.00
(0.0, 21.0)
	7.00
(0.0, 12.0)
	8.00
(0.0, 16.0)
	7.00
(0.0, 21.0)
	10.00
(1.0, 21.0)

	
	Scored < 8, n (%)
	36 (49.3)
	22 (53.7)
	14 (43.8)
	12 (63.2)
	10 (45.5)
	10 (58.8)
	4 (26.7)

	
	Scored ≥ 8, n (%)
	37 (50.7)
	19 (46.3)
	18 (56.3)
	7 (36.8)
	12 (54.5)
	7 (41.2)
	11 (73.3)

	
	Change from Week 0 (Baseline)
	
	
	
	
	
	
	

	
	Mean±SD
	−5.34±4.80
	−5.98±4.68
	−4.53±4.90
	−5.84±5.00
	−6.09±4.50
	−4.06±4.41
	−5.07±5.51

	
	Median
(Min, Max)
	−5.00
(−21.0, 4.0)
	−6.00
(−18.0, 4.0)
	−4.00
(−21.0, 4.0)
	−6.00
(−16.0, 4.0)
	−5.00
(−18.0, −1.0)
	−4.00
(−11.0, 4.0)
	−4.00
(−21.0, 1.0)

	
	P value*
	P < 0.0001
	P < 0.0001
	P < 0.0001
	P < 0.0001
	P < 0.0001
	P = 0.0016
	P = 0.0031


 aP value according to paired t-test.
ISI Insomnia Severity Index, RMT ramelteon, SD standard deviation, SUV suvorexant, Z-drug non-benzodiazepine sleeping pills.

Table S5. Factors that influence the success/non–success of transition to LEM
	
	Overall 
	Z-drug mono cohort
	SUV mono cohort
	SUV combination cohort
	RMT combination cohort

	
	Transi-tioned to LEM 
	Not transi-tioning 
	P value*
	Transi-tioned to LEM 
	Not transi-tioning
	P value*
	Transi-tioned to LEM 
	Not transi-tioning
	P value*
	Transi-tioned to LEM 
	Not transi-tioning
	P value*
	Transi-tioned to LEM 
	Not transi-tioning
	P value*†

	Sex
	N
	86
	4
	
	23
	2
	
	24
	1
	
	20
	1
	
	19
	0
	

	
	Male
	35 (40.7)
	1 
(25.0)
	0.6472
	11 (47.8)
	1 
(50.0)
	1.0000
	10 (41.7)
	0 
(0.0)
	1.0000
	9 
(45.0)
	0 
(0.0)
	1.0000
	5 
(26.3)
	0 
(0.0)
	-

	
	Female
	51 (59.3)
	3
(75.0)
	
	12
(52.2)
	1
(50.0)
	
	14
(58.3)
	1
(100.0)
	
	11
(55.0)
	1
(100.0)
	
	14
(73.7)
	0
(0.0)
	

	Age (years)

	N
	86
	4
	0.5118
	23
	2
	0.3698
	24
	1
	0.5758
	20
	1
	0.7022
	19
	0
	-

	
	Mean±SD
	51.55±
15.60
	56.75±
9.98
	
	52.48±
15.19
	62.50±
2.12
	
	51.63±
16.62
	42.00 
	
	53.95±
15.21
	60.00 
	
	47.79±
15.76
	- 
	

	
	< 55 
	51 (59.3)
	1 
(25.0)
	0.0659
	14 (60.9)
	0 
(0.0)
	0.0833
	13 (54.2)
	1 (100.0)
	1.0000
	11 (55.0)
	0 
(0.0)
	0.4762
	13 (68.4)
	0
 (0.0)
	-

	
	55-64
	13 (15.1)
	3 
(75.0)
	
	3 
(13.0)
	2 (100.0)
	
	5 
(20.8)
	0
(0.0)
	
	3 
(15.0)
	1 (100.0)
	
	2 
(10.5)
	0
(0.0)
	

	
	65-74
	14 (16.3)
	0 
(0.0)
	
	3 
(13.0)
	0 
(0.0)
	
	4 
(16.7)
	0
(0.0)
	
	4 
(20.0)
	0
(0.0)
	
	3 
(15.8)
	0
(0.0)
	

	
	≥ 75
	8 
(9.3)
	0
 (0.0)
	
	3 
(13.0)
	0 
(0.0)
	
	2 
(8.3)
	0
(0.0)
	
	2 
(10.0)
	0 
(0.0)
	
	1 
(5.3)
	0
(0.0)
	

	BMI (kg/m2) 
	N
	85
	3
	0.1715
	23
	2
	0.4125
	24
	1
	0.2794
	19
	0
	-
	19
	0
	-

	
	Mean±SD
	23.83±
4.62
	20.13±
1.27
	
	23.95±
5.15
	20.85±
0.35
	
	22.98±
3.79
	18.70 
	
	24.38±
4.25
	- 
	
	24.22±
5.41
	- 
	

	Comorbidities

	Metabolic diseases
	25 (29.1)
	1 
(25.0)
	1.0000
	7 
(30.4)
	1 
(50.0)
	1.0000
	6 
(25.0)
	0 
(0.0)
	1.0000
	6 
(30.0)
	0 
(0.0)
	1.0000
	6 
(31.6)
	0 
(0.0)
	-

	
	Hypertension
	20 (23.3)
	0 
(0.0)
	0.5715
	7 
(30.4)
	0 
(0.0)
	1.0000
	5 
(20.8)
	0 
(0.0)
	1.0000
	4 
(20.0)
	0 
(0.0)
	1.0000
	4 
(21.1)
	0 
(0.0)
	-

	
	Diabetes
	7 
(8.1)
	1 
(25.0)
	0.3155
	0 
(0.0)
	1 
(50.0)
	0.0800
	3 
(12.5)
	0 
(0.0)
	1.0000
	1 
(5.0)
	0 
(0.0)
	1.0000
	3 
(15.8)
	0 
(0.0)
	-

	
	Dyslipidemia
	14 (16.3)
	1 
(25.0)
	0.5243
	1 
(4.3)
	1 
(50.0)
	0.1567
	4 
(16.7)
	0 
(0.0)
	1.0000
	3 
(15.0)
	0 
(0.0)
	1.0000
	6 
(31.6)
	0 
(0.0)
	-

	
	Psychiatric disorders
	44 (51.2)
	1 
(25.0)
	0.6164
	12 (52.2)
	0 
(0.0)
	0.4800
	8 
(33.3)
	0 
(0.0)
	1.0000
	9 
(45.0)
	1 (100.0)
	0.4762
	15 (78.9)
	0 
(0.0)
	-

	
	Depression
	36 (41.9)
	0 
(0.0)
	0.1468
	11 (47.8)
	0 
(0.0)
	0.4867
	6 
(25.0)
	0 
(0.0)
	1.0000
	6 
(30.0)
	0 
(0.0)
	1.0000
	13 (68.4)
	0 
(0.0)
	-

	
	Anxiety disorder
	6 
(7.0)
	0 
(0.0)
	1.0000
	1 
(4.3)
	0 
(0.0)
	1.0000
	2 
(8.3)
	0 
(0.0)
	1.0000
	2 
(10.0)
	0 
(0.0)
	1.0000
	1 
(5.3)
	0 
(0.0)
	-

	
	Bipolar disorder
	3 
(3.5)
	0 
(0.0)
	1.0000
	0 
(0.0)
	0 
(0.0)
	-
	0 
(0.0)
	0 
(0.0)
	-
	1 
(5.0)
	0 
(0.0)
	1.0000
	2 
(10.5)
	0 
((0.0)
	-

	
	Neurotic disorder
	1 
(1.2)
	1 
(25.0)
	0.0874
	0 
(0.0)
	0 
(0.0)
	-
	0 (0.0)
	0 
(0.0)
	-
	1 
(5.0)
	1 (100.0)
	0.0952
	0 
(0.0)
	0 
(0.0)
	-


*P value according to Student t-test/Fisher's exact test. 
†Statistical tests could not be conducted in the control group ‘not transitioning’ because there were 0 patients.
BMI body mass index, LEM lemborexant, RMT ramelteon, SD standard deviation, SUV suvorexant, Z-drug non-benzodiazepine sleeping pill. 


Table S6. Changes in diazepam-equivalent doses in patients who have and have not successfully transitioned to LEM at the end of the titration phase and maintenance phase 
	
	First dose
	Week 2 (End of titration phase)
	Week 14 (End of maintenance phase)

	
	Combination cohorts

	SUV combination cohort
	RMT combination cohort
	Combination cohorts
	SUV combination cohort
	RMT combination cohort
	Combination cohorts
	SUV combination cohort
	RMT combination cohort

	
	Transi-tioned to LEM 
	Not transi-tioning 
	Transi-tioned to LEM 
	Not transi-tioning 
	Transi-tioned to LEM 
	Not transi-tioning 
	Transi-tioned to LEM 
	Not transi-tioning 
	Transi-tioned to LEM 
	Not transi-tioning 
	Transi-tioned to LEM 
	Not transi-tioning 
	Transi-tioned to LEM 
	Not transi-tioning 
	Transi-tioned to LEM 
	Not transi-tioning 
	Transi-tioned to LEM 
	Not transi-tioning 

	Diazepam equivalent dose (mg)

	Measured value

	N
	39
	1
	20
	1
	19
	0
	39
	0
	20
	0
	19
	0
	32
	0
	17
	0
	15
	0

	Mean±SD
	3.15±
1.95
	1.00
	2.70±
1.52
	1.00
	3.62±
2.27
	- 
	3.10±
1.94
	- 
	2.68±
1.49
	- 
	3.53±
2.29
	- 
	2.64±
1.73
	- 
	2.62±
1.53
	- 
	2.67±
2.00
	- 

	Median
(Min, Max)
	3.00
(1.0, 10.0)
	1.00
(1.0, 1.0)
	2.25
(1.0, 5.0)
	1.00
(1.0, 1.0)
	3.00
(1.0, 10.0)
	-
	2.71
(1.0, 10.0)
	-
	2.25
(1.0, 5.0)
	-
	3.00
(1.0, 10.0)
	-
	2.50
(0.0, 7.5)
	-
	2.50
(1.0, 5.0)
	-
	2.50
(0.0, 7.5)
	-

	Change from first dose

	N
	
	
	
	
	
	
	39
	0
	20
	0
	19
	0
	32
	0
	17
	0
	15
	0

	Mean±SD
	
	
	
	
	
	
	−0.05±
0.21
	- 
	−0.02±
0.08
	- 
	−0.09±
0.29
	- 
	−0.36±
1.09
	- 
	−0.15±
0.61
	- 
	−0.60±
1.45
	- 

	Median
(Min, Max)
	
	
	
	
	
	
	0.00
(−1.3, 0.0)
	-
	0.00
(−0.4, 0.0)
	-
	0.00
(−1.3, 0.0)
	-
	0.00
(−5.0, 0.0)
	-
	0.00
(−2.5, 0.0)
	-
	0.00
(−5.0, 0.0)
	-

	Dose changes, n (%)

	Increased dose
	
	
	
	
	
	
	0
(0.0)
	0
(0.0)
	0
(0.0)
	0
(0.0)
	0
(0.0)
	0
(0.0)
	0
(0.0)
	0
(0.0)
	0
(0.0)
	0
(0.0)
	0
(0.0)
	0
(0.0)

	Decreased dose
	
	
	
	
	
	
	4 (10.3)
	0
(0.0)
	1
(5.0)
	0
(0.0)
	3 (15.8)
	0
(0.0)
	4 (12.5)
	0
(0.0)
	1
(5.9)
	0
(0.0)
	3 (20.0)
	0
(0.0)

	100% decrease
	
	
	
	
	
	
	0
(0.0)
	0
(0.0)
	0
(0.0)
	0
(0.0)
	0
(0.0)
	0
(0.0)
	2 (50.0)
	0
(0.0)
	0
(0.0)
	0
(0.0)
	2 (66.7)
	0
(0.0)

	≥ 50% - < 100% 
decrease
	
	
	
	
	
	
	0
(0.0)
	0
(0.0)
	0
(0.0)
	0
(0.0)
	0
(0.0)
	0
(0.0)
	1 (25.0)
	0
(0.0)
	1 (100.0)
	0
(0.0)
	0
(0.0)
	0
(0.0)

	< 50% decrease
	
	
	
	
	
	
	4 (100.0)
	0
(0.0)
	1 (100.0)
	0
(0.0)
	3 (100.0)
	0
(0.0)
	1 (25.0)
	0
(0.0)
	0
(0.0)
	0
(0.0)
	1 (33.3)
	0
(0.0)


LEM lemborexant, RMT ramelteon, SD standard deviation, SUV, suvorexant, Z-drug non-benzodiazepine sleeping pills.
