Table S1. Baseline Characteristics by Status from 2008/2009 to 2011/2012
	Characteristics
	Surviving
8176 (50.3)
	Died 
5519 (34.0)
	Lost in Follow-up 
2560 (15.7)
	P

	Socio-demographic
	
	
	
	

	Age (years)
	82.8 (10.8)
	93.6 (8.7)
	88.5 (11.5)
	<0.001

	Gender (female) 
	4490 (54.9)
	3374 (61.1)
	1507 (58.9)
	<0.001

	Race (minority)
	500 (6.1)
	404 (7.3)
	81 (3.2)
	<0.001

	Marital status (SDW)
	4812 (58.9)
	4626 (83.8)
	1908 (74.5)
	<0.001

	Residence (rural)
	5066 (62.0)
	3705 (67.1)
	1134 (44.3)
	<0.001

	Occupation (professional)
	635 (7.8)
	236 (4.3)
	242 (9.5)
	<0.001

	Education (≥ 1 year)
	3484 (42.7)
	1457 (26.5)
	991 (38.9)
	<0.001

	BMI (kg/m2)
	20.7 (3.6)
	19.5 (3.4)
	20.4 (3.4)
	<0.001

	Current smoker
	1644 (20.1)
	794 (14.4)
	346 (13.5)
	<0.001

	Current alcohol drinker
	1605 (19.6)
	834 (15.1)
	319 (12.5)
	<0.001

	Prefer living alone
	3670 (44.9)
	1353 (24.5)
	901 (35.2)
	<0.001

	Socioeconomic status
	
	
	
	

	Sufficient financial support
	6329 (77.4)
	4145 (75.1)
	2037 (79.6)
	<0.001

	Economic independence
	2533 (31.0)
	685 (12.4)
	802 (31.3)
	<0.001

	Adequate medical service
	7631 (93.3)
	5012 (90.8)
	2365 (92.4)
	<0.001

	Public medical payment
	1024 (12.5)
	528 (9.6)
	 565 (22.1)
	<0.001

	Dietary habits
	
	
	
	

	Fruit eating
	3221 (39.4)
	1849 (33.5)
	1173 (45.8)
	<0.001

	Vegetable eating
	7368 (90.1)
	4615 (83.6)
	2231 (87.2)
	<0.001

	Tea drinking
	3399 (41.6)
	1773 (32.1)
	1017 (39.7)
	<0.001

	Physical health status
	
	
	
	

	Social/leisure activity score (point)
	4.0 (3.2)
	1.9 (2.5)
	3.1 (3.2)
	<0.001

	Physical exercise
	2701 (33.0)
	982 (17.8)
	746 (29.2)
	<0.001

	Poor self-reported health
	1113 (14.5)
	885 (20.5)
	341 (15.1)
	<0.001

	Poor interviewer-rated health
	921 (11.3)
	1591 (28.8)
	523 (20.4)
	<0.001

	Comorbidities (≥ 2)
	3778 (46.2)
	2436 (44.2)
	1314 (51.3)
	<0.001

	  Hypertension
	1735 (21.7)
	863 (16.0)
	535 (21.4)
	<0.001

	  Diabetes
	220 (2.7)
	85 (1.6)
	107 (4.3)
	<0.001

	  Heart disease
	744 (9.2)
	410 (7.6)
	299 (12.0)
	<0.001

	  Stroke
	447 (5.6)
	346 (6.4)
	190 (7.6)
	0.001

	Serious illness in the past 2 years
	1306 (16.0)
	1068 (19.4)
	479  (18.7)
	<0.001

	Hearing problem
	1289 (15.8)
	2411 (43.7)
	 752 (29.4)
	<0.001

	Visual impairment
	1082 (13.3)
	1776 (32.7)
	649 (25.5)
	<0.001

	Adverse health outcomes
	
	
	
	

	Cognitive impairment
	1413 (17.3)
	2732 (49.6)
	824 (32.3)
	<0.001

	Functional limitation
	2943 (36.0)
	4068 (73.7)
	1448 (56.6)
	<0.001

	Frailty
	1322 (16.2)
	2871 (52.0)
	927 (36.2)
	<0.001


Note. Data presented as n (%) or mean (SD). SDW, Separated/Divorced/Widowed; MMSE: Mini-mental State Examination.


Table S2. Effects of Living Arrangements on the Association of Loneliness with Cognitive Impairment Among Community-dwelling Older Adults  
	Cognitive Impairment
	<80 years
	
	≥80 years
	
	Male
	
	Female

	
	OR (95% CI)
	P
	
	OR (95% CI)
	P
	
	OR (95% CI)
	P
	
	OR (95% CI)
	P

	Cross-sectional Analyses
	
	
	
	
	
	
	
	
	
	
	

	Loneliness
	
	
	
	
	
	
	
	
	
	
	

	  NFL
	1.00
	
	
	1.00
	
	
	1.00
	
	
	1.00
	

	  FL
	1.32 (0.83-2.09)
	0.240
	
	1.23 (1.08-1.40)
	0.002
	
	1.23 (1.00-1.52)
	0.051
	
	1.21 (1.04-1.42)
	0.016

	  NA
	20.7 (4.76-90.3)
	<0.001
	
	5.48 (3.82-7.84)
	<0.001
	
	5.30 (2.98-9.44)
	<0.001
	
	6.12 (3.88-9.64)
	<0.001

	Living arrangements
	Loneliness
	
	
	
	
	
	
	
	
	
	
	

	  NLA
	  NFL
	1.00
	
	
	1.00
	
	
	1.00
	
	
	1.00
	

	  NLA
	  FL
	1.50 (0.89-2.55) 
	0.130
	
	1.33 (1.15-1.53) 
	<0.001
	
	1.36 (1.07-1.71) 
	0.010
	
	1.30 (1.10-1.55) 
	0.002

	  NLA
	  NA
	26.5 (6.00-117) 
	<0.001
	
	6.18 (4.17-9.18) 
	<0.001
	
	6.11 (3.20-11.7) 
	<0.001
	
	7.06 (4.30-11.6) 
	<0.001

	  LA
	  NFL
	1.00
	
	
	1.00
	
	
	1.00
	
	
	1.00
	

	  LA
	  FL
	0.65 (0.20-2.10) 
	0.474
	
	0.82 (0.59-1.13) 
	0.228
	
	0.66 (0.39-1.12)  
	0.124
	
	0.78 (0.52-1.17) 
	0.233

	  LA
	  NA
	-
	-
	
	2.48 (0.95-6.48) 
	0.064
	
	2.83 (0.61-13.1) 
	0.183
	
	2.66 (0.69-10.2) 
	0.155

	Longitudinal Analyses
	
	
	
	
	
	
	
	
	
	
	

	Loneliness
	
	
	
	
	
	
	
	
	
	
	

	  NFL
	1.00
	
	
	1.00
	
	
	1.00
	
	
	1.00
	

	  FL
	0.90 (0.54-1.51)
	0.694
	
	1.05 (0.82-1.36)
	0.682
	
	1.42 (0.98-2.06)
	0.062
	
	0.87 (0.66-1.16)
	0.357

	  NA
	-
	-
	
	0.93 (0.29-2.97)
	0.898
	
	-
	-
	
	1.15 (0.34-3.90)
	0.823

	Living arrangements
	Loneliness
	
	
	
	
	
	
	
	
	
	
	

	  NLA
	  NFL
	1.00
	
	
	1.00
	
	
	1.00
	
	
	1.00
	

	  NLA
	  FL
	0.96 (0.53-1.73) 
	0.890
	
	1.06 (0.80-1.41) 
	0.697
	
	1.57 (1.04-2.36)
	0.032
	
	0.87 (0.63-1.21) 
	0.412

	  NLA
	  NA
	-
	-
	
	1.05 (0.32-3.44) 
	0.939
	
	-
	-
	
	1.32 (0.37-4.76) 
	0.673

	  LA
	  NFL
	1.00
	
	
	1.00
	
	
	1.00
	
	
	1.00
	

	  LA
	  FL
	-
	-
	
	1.05 (0.53-2.07) 
	0.899
	
	-
	-
	
	0.83 (0.39-1.79)  
	0.642

	  LA
	  NA
	-
	-
	
	-
	-
	
	-
	-
	
	-
	-


Note. NLA, not living alone; LA, living alone; NFL, not feeling lonely; FL, feeling lonely; NA: not able to answer. Same adjustment as Table 3.


Table S3. Effects of Living Arrangements on the Association of Loneliness with Functional limitation Among Community-dwelling Older Adults  
	Functional limitation
	<80 years
	
	≥80 years
	
	Male
	
	Female

	
	OR (95% CI)
	P
	
	OR (95% CI)
	P
	
	OR (95% CI)
	P
	
	OR (95% CI)
	P

	Cross-sectional Analyses
	
	
	
	
	
	
	
	
	
	
	

	Loneliness
	
	
	
	
	
	
	
	
	
	
	

	  NFL
	1.00
	
	
	1.00
	
	
	1.00
	
	
	1.00
	

	  FL
	1.13 (0.87-1.47)
	0.371
	
	1.08 (0.96-1.21)
	0.210
	
	1.08 (0.91-1.28)
	0.365
	
	1.08 (0.94-1.25)
	0.260

	  NA
	0.50 (0.11-2.37)
	0.382
	
	2.90 (1.81-4.64)
	<0.001
	
	1.67 (0.88-3.17)
	0.115
	
	3.39 (1.85-6.22)
	<0.001

	Living arrangements
	Loneliness
	
	
	
	
	
	
	
	
	
	
	

	  NLA
	  NFL
	1.00
	
	
	1.00
	
	
	1.00
	
	
	1.00
	

	  NLA
	  FL
	1.24 (0.93-1.66) 
	0.143
	
	1.09 (0.95-1.24) 
	0.224
	
	1.08 (0.89-1.30) 
	0.433
	
	1.14 (0.97-1.34) 
	0.109

	  NLA
	  NA
	0.49 (0.10-2.37) 
	0.372
	
	2.46 (1.49-4.05) 
	<0.001
	
	1.27 (0.65-2.49) 
	0.489
	
	3.23 (1.68-6.23) 
	<0.001

	  LA
	  NFL
	1.00
	
	
	1.00
	
	
	1.00
	
	
	1.00
	

	  LA
	  FL
	0.70 (0.35-1.40) 
	0.309
	
	1.05 (0.81-1.35) 
	0.723
	
	1.06 (0.71-1.57)  
	0.786
	
	0.91 (0.68-1.22) 
	0.522

	  LA
	  NA
	-
	-
	
	8.03 (2.01-32.2) 
	0.003
	
	21.4 (1.59-288) 
	0.021
	
	4.41 (0.83-23.4) 
	0.081

	Longitudinal Analyses
	
	
	
	
	
	
	
	
	
	
	

	Loneliness
	
	
	
	
	
	
	
	
	
	
	

	  NFL
	1.00
	
	
	1.00
	
	
	1.00
	
	
	1.00
	

	  FL
	1.05 (0.77-1.42)
	0.770
	
	1.14 (0.88-1.46)
	0.327
	
	1.16 (0.86-1.55)
	0.333
	
	1.01 (0.77-1.31)
	0.961

	  NA
	3.10  (0.58-16.7)
	0.187
	
	0.99  (0.26-3.78)
	0.985
	
	0.62 (0.11-3.47)
	0.588
	
	3.67 (0.72-18.7)
	0.116

	Living arrangements
	Loneliness
	
	
	
	
	
	
	
	
	
	
	

	  NLA
	  NFL
	1.00
	
	
	1.00
	
	
	1.00
	
	
	1.00
	

	  NLA
	  FL
	1.04 (0.73-1.48) 
	0.819
	
	1.12 (0.83-1.52) 
	0.451
	
	1.08 (0.77-1.52) 
	0.648
	
	1.03 (0.75-1.40) 
	0.871

	  NLA
	  NA
	3.47 (0.62-19.4) 
	0.157
	
	0.56 (0.11-2.83) 
	0.483
	
	0.69 (0.11-4.18) 
	0.686
	
	2.78 (0.46-16.8) 
	0.266

	  LA
	  NFL
	1.00
	
	
	1.00
	
	
	1.00
	
	
	1.00
	

	  LA
	  FL
	0.85 (0.38-1.89) 
	0.691
	
	1.40 (0.78-2.52) 
	0.260
	
	1.46 (0.68-3.10)  
	0.331
	
	0.92 (0.51-1.66) 
	0.783

	  LA
	  NA
	-
	-
	
	12.2 (0.56-269) 
	0.112
	
	-
	-
	
	-
	-


Note. NLA, not living alone; LA, living alone; NFL, not feeling lonely; FL, feeling lonely; NA: not able to answer. Same adjustment as Table 3.


Table S4. Effects of Living Arrangements on the Association of Loneliness with Frailty Among Community-dwelling Older Adults  
	Frailty
	<80 years
	
	≥80 years
	
	Male
	
	Female

	
	OR (95% CI)
	P
	
	OR (95% CI)
	P
	
	OR (95% CI)
	P
	
	OR (95% CI)
	P

	Cross-sectional Analyses
	
	
	
	
	
	
	
	
	
	
	

	Loneliness
	
	
	
	
	
	
	
	
	
	
	

	  NFL
	1.00
	
	
	1.00
	
	
	1.00
	
	
	1.00
	

	  FL
	1.92 (1.38-2.68)
	<0.001
	
	1.38 (1.23-1.55)
	<0.001
	
	1.52 (1.27-1.83)
	<0.001
	
	1.38 (1.21-1.58)
	<0.001

	  NA
	12.9 (6.16-27.1)
	<0.001
	
	3.75 (3.22-4.37)
	<0.001
	
	3.31 (2.53-4.34)
	<0.001
	
	4.32 (3.61-5.17)
	<0.001

	Living arrangements
	Loneliness
	
	
	
	
	
	
	
	
	
	
	

	  NLA
	  NFL
	1.00
	
	
	1.00
	
	
	1.00
	
	
	1.00
	

	  NLA
	  FL
	1.91 (1.34-2.74) 
	<0.001
	
	1.38 (1.22-1.57) 
	<0.001
	
	1.59 (1.30-1.94) 
	<0.001
	
	1.34 (1.16-1.56) 
	<0.001

	  NLA
	  NA
	13.4 (6.21-29.1) 
	<0.001
	
	3.80 (3.23-4.47) 
	<0.001
	
	3.71 (2.78-4.96) 
	<0.001
	
	4.18 (3.45-5.07) 
	<0.001

	  LA
	  NFL
	1.00
	
	
	1.00
	
	
	1.00
	
	
	1.00
	

	  LA
	  FL
	2.76 (0.96-7.94) 
	0.060
	
	1.33 (0.98-1.81) 
	0.065
	
	1.01 (0.61-1.67)  
	0.954
	
	1.67 (1.16-2.40) 
	0.005

	  LA
	  NA
	-
	-
	
	3.31 (2.11-5.20) 
	<0.001
	
	0.99 (0.42-2.32) 
	0.984
	
	5.34 (3.10-9.22) 
	<0.001

	Longitudinal Analyses
	
	
	
	
	
	
	
	
	
	
	

	Loneliness
	
	
	
	
	
	
	
	
	
	
	

	  NFL
	1.00
	
	
	1.00
	
	
	1.00
	
	
	1.00
	

	  FL
	1.25 (0.84-1.87)
	0.270
	
	1.18 (0.94-1.48)
	0.147
	
	1.11 (0.79-1.54)
	0.551
	
	1.28 (1.00-1.63)
	0.048

	  NA
	1.52  (0.30-7.85)
	0.616
	
	1.36  (0.88-2.12)
	0.170
	
	1.53 (0.77-3.08)
	0.228
	
	1.32 (0.76-2.28)
	0.321

	Living arrangements
	Loneliness
	
	
	
	
	
	
	
	
	
	
	

	  NLA
	  NFL
	1.00
	
	
	1.00
	
	
	1.00
	
	
	1.00
	

	  NLA
	  FL
	1.34 (0.84-2.13) 
	0.223
	
	1.14 (0.88-1.47) 
	0.326
	
	1.20 (0.82-1.74) 
	0.346
	
	1.20 (0.90-1.59) 
	0.214

	  NLA
	  NA
	1.75 (0.33-9.28) 
	0.509
	
	1.67 (1.02-2.73) 
	0.042
	
	1.39 (0.64-3.03) 
	0.402
	
	1.84 (1.00-3.39) 
	0.049

	  LA
	  NFL
	1.00
	
	
	1.00
	
	
	1.00
	
	
	1.00
	

	  LA
	  FL
	1.09 (0.40-3.00) 
	0.867
	
	1.04 (0.64-1.69) 
	0.886
	
	0.67 (0.29-1.55)  
	0.348
	
	1.32 (0.80-2.18) 
	0.275

	  LA
	  NA
	-
	-
	
	1.01 (0.38-2.70) 
	0.990
	
	3.75 (0.67-21.0) 
	0.132
	
	0.51 (0.14-1.86) 
	0.310


Note. NLA, not living alone; LA, living alone; NFL, not feeling lonely; FL, feeling lonely; NA: not able to answer. Same adjustment as Table 3.


Table S5. Effects of Living Arrangements on the Association of Loneliness with Mortality Among Community-dwelling Older Adults  
	Mortality
	<80 years
	
	≥80 years
	
	Male
	
	Female

	
	HR (95% CI)
	P
	
	HR (95% CI)
	P
	
	HR (95% CI)
	P
	
	HR (95% CI)
	P

	Cross-sectional Analyses
	
	
	
	
	
	
	
	
	
	
	

	Loneliness
	
	
	
	
	
	
	
	
	
	
	

	  NFL
	1.00
	
	
	1.00
	
	
	1.00
	
	
	1.00
	

	  FL
	1.50 (1.16-1.94)
	0.002
	
	1.10 (1.01-1.18)
	0.023
	
	1.10 (0.98-1.23)
	0.117
	
	1.15 (1.04-1.27)
	0.005

	  NA
	1.40  (0.33-6.03)
	0.650
	
	0.99  (0.83-1.18)
	0.943
	
	1.03 (0.76-1.41)
	0.832
	
	0.96 (0.78-1.18)
	0.701

	Living arrangements
	Loneliness
	
	
	
	
	
	
	
	
	
	
	

	  NLA
	  NFL
	1.00
	
	
	1.00
	
	
	1.00
	
	
	1.00
	

	  NLA
	  FL
	1.59 (1.20-2.11) 
	0.001
	
	1.14 (1.04-1.24) 
	0.003
	
	1.15 (1.01-1.31) 
	0.029
	
	1.18 (1.06-1.32) 
	0.002

	  NLA
	  NA
	1.53 (0.35-6.62) 
	0.568
	
	1.01 (0.84-1.21) 
	0.931
	
	1.05 (0.75-1.46) 
	0.776
	
	0.96 (0.77-1.20) 
	0.738

	  LA
	  NFL
	1.00
	
	
	1.00
	
	
	1.00
	
	
	1.00
	

	  LA
	  FL
	1.27 (0.66-2.43) 
	0.478
	
	0.88 (0.72-1.07) 
	0.199
	
	0.84 (0.64-1.11)  
	0.227
	
	0.95 (0.72-1.24) 
	0.690

	  LA
	  NA
	-
	-
	
	0.76 (0.43-1.36) 
	0.356
	
	0.88 (0.34-2.31) 
	0.796
	
	0.80 (0.38-1.67) 
	0.555


Note. NLA, not living alone; LA, living alone; NFL, not feeling lonely; FL, feeling lonely; NA: not able to answer. Same adjustment as Table 3.
Figure Legends
Figure S1. Flow chart from 2008/2009 to 2011/2012
Figure 1. Interactions Between Living Arrangements and Loneliness on Different Adverse Health Outcomes. (A) Cognitive impairment; (B) Functional limitation; (C) Frailty; (D) Mortality. Note. NLA, not living alone; LA, living alone; NFL, not feeling lonely; FL, feeling lonely.
[bookmark: _GoBack]Figure S2. Interactions Between Living Arrangements and Loneliness on Different Adverse Health Outcomes According to Age and Gender. (A) Cognitive impairment; (B) Functional limitation; (C) Frailty; (D) Mortality. Note. NLA, not living alone; LA, living alone; NFL, not feeling lonely; FL, feeling lonely.

