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Abbreviations: ICD-9-CM, International Classification of Diseases, Ninth Revision, Clinical Modification; ICD-10-CM, International Classification of Diseases, Tenth Revision, Clinical Modification
e-Figure 2. Cumulative Incidence of Suicide Mortality in the Bipolar Disorder Cohort, Stratified by Sex

[image: image1.emf]

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16

0.000

0.005

0.010

0.015

0.020

0.025

0.030

0.035

0.040

0.045

0.050

0.055

0.060

Men

Women

All

Follow-up from the baseline (years)

Cumulative rate


Statistics for life table analysis: W = 0.2648, P = .607.
e-Table 1. ICD-9-CM Codes for Physical and Psychiatric Comorbidities
	Comorbidities
	ICD-9-CM codes

	Physical comorbidities
	

	Cardiovascular diseases
	

	Hypertension
	401-405

	Nonhypertensive cardiovascular disease
	390-458 (excluding 401-405 and 430-438)

	Cerebrovascular diseases
	430-438

	Metabolic diseases
	

	    Hyperlipidemia
	272

	    Diabetes mellitus
	250

	Respiratory diseases
	

	    Chronic obstructive pulmonary disease
	490, 491, 492, 496, A323, A325

	    Chronic bronchitis
	491

	    Asthma
	493

	    Upper respiratory tract infection
	460

	    Pneumonia
	480-486, 507

	Others
	

	    Chronic kidney disease
	585, 586, V56, V420, V451

Procedure codes 3927, 3942, 3993, 3994, 3995, 5498

	    Chronic hepatic disease
	571

	    Peptic ulcer
	531-534

	    Irritable bowel syndrome
	5641

	    Connective tissue disease
	710, 714

	    Atopic dermatitis
	691

	    Cancer
	140-208

	    Sepsisa
	Indicated by 001-005, 008-018, 020-027, 030-041, 090-098, 100-104, 110-112, 114-118, 320, 322-325, 420, 421, 451, 461-465, 481, 482, 485, 486, 494, 510, 513, 540, 541, 542, 566, 567, 590, 597, 601, 614, 615, 616, 681, 682, 683, 686, 730, 5695, 5720, 5721, 5750, 5990, 7110, 7907, 9966, 9985, 9993, 49121, 56201, 56203, 56211, 56213, or 56983 in combination with 458, 293, 570, 584, 7855, 0967, 3483, 3481, 2874, 2875, 2869, 2866, or 5734

	Psychiatric comorbidities
	

	Organic mental disorder
	294

	Alcohol use-related disorder
	291, 303, 3050

	     Substance use-related disorder
	292, 304, 305 (excluding 3050)

	     Anxiety disorder
	3000, 3009

	     Sleep disorder
	3074, 7805, 327

	     Personality disorder
	301

	Attention deficit/hyperactivity disorder
	314

	Intellectual disability
	317-319

	
	


Abbreviations: ICD-9-CM, International Classification of Diseases, Ninth Revision, Clinical Modification; ICD-10, International Classification of Diseases, Tenth Revision; ICD-10-CM, International Classification of Diseases, Tenth Revision, Clinical Modification
Physical and psychiatric comorbidities were defined by combining ICD-9-CM and ICD-10-CM codes (ICD-9-CM codes were converted into ICD-10-CM codes).
aAngus criteria: Angus DC, Linde-Zwirble WT, Lidicker J, Clermont G, Carcillo J, Pinsky MR. Epidemiology of severe sepsis in the United States: analysis of incidence, outcome, and associated costs of care. Crit Care Med. 2001; 29(7): 1303-10.
e-Table 2. ICD-10-CM Codes for Physical and Psychiatric Comorbidities

	Comorbidities
	ICD-10-CM codes

	Physical comorbidities
	

	Cardiovascular diseases
	

	  Hypertension
	I10, I110, I119, I129, I120, I1310, I130, I1311, I132

	  Nonhypertensive cardiovascular disease
	I00, I01, I02, I09, I05, I06, I08, I07, I11, I12, I13, I15, N26, I21, I22, I24, I20, I25, I26, T80, T81, T82, I27, I28, I32, I30, I33, I39, I41, I40, I31, I34, I35, I36, I37, I38, I42, I43, I44, I45, I47, I49, I48, I46, R00, I50, I51, I97, I23, I52, I60, I61, I62, I65, I63, I66, G45, G46, I67, I68, I69, I70, I75, I71, I77, I79, I72, I73, I74, M30, M31, I78, I80, I81, I82, I83, K64, I85, I86, I89, I95 (excluding I10, I110, I119, I129, I120, I1310, I130, I1311, I132 and I60, I61, I62, I65, I63, I66, G45, G46, I67)

	Cerebrovascular diseases
	I60, I61, I62, I65, I63, I66, G45, G46, I67

	Metabolic diseases
	

	  Hyperlipidemia
	E780, E781, E782, E783, E784, E785, E786, E881, E752, E753, E770, E771, E778, E779, E713, E755, E787, E788, E882, E888, E756, E789

	  Diabetes mellitus
	E119, E139, E109, E116, E106, E101, E080, E090, E110, E130, E086, E096, E131, E136, E112, E132, E102, E083, E093, E113, E133, E103, E084, E094, E114, E134, E104, E085, E095, E115, E135, E105, E088, E098, E118, E138, E108

	Respiratory diseases
	

	  Chronic obstructive pulmonary disease
	J410, J411, J449, J440, J441, J418, J439, J430, J431, J432, J438, J439, J449

	  Chronic bronchitis
	J42, J410, J411, J418, J449, J441, J440

	  Asthma
	J452, J453, J454, J455, J459, J449, J440, J441

	  Upper respiratory tract infection
	J00

	  Pneumonia
	J14, J17, J13, J120, J121, J122, J123, J128, J128, J129, J181, J150, J151, J154, J154, J153, J154, J152, J152, J152, J158, J155, J156, A481, J158, J159, J157, J160, J168, B250, A379, A221, B440, J180, J188, J189, J690, J691, J698

	Others
	

	  Chronic kidney disease
	N184, N185, N186, N189. Procedure codes 0313, 0314, 0315, 0316, 0317, 0318, 0319, 031A, 031B, 031C, 0312, 03WY, 03PY, 5A1D, 3E1M

	  Chronic hepatic disease
	K70, K73, K75, K74, K76, R16

	  Peptic ulcer
	K25, K31, K56, K26, K27, K28

	  Irritable bowel syndrome
	K580, K589

	  Connective tissue disease
	M32, M34, M35, M33, M36, M05, M06, M08, M12

	  Atopic dermatitis
	L22, L200, L208, L209

	Psychiatric comorbidities
	

	  Organic mental disorder
	F04, F09

	  Alcohol use-related disorder
	F1012, F1022, F1023, F1092, F1026, F1096, F1097, F1027, F1015, F1025, F1095, F1014, F1018, F1024, F1028, F1098, F1019, F1029, F1094, F1099, F101, F102

	  Substance use-related disorder
	F1123, F1193, F1323, F1393, F1423, F1523, F1593, F1720, F1721, F1722, F1729, F1923, F1993, F1115, F1125, F1195, F1215, F1225, F1295, F1315, F1325, F1395, F1415, F1425, F1495, F1515, F1525, F1595, F1120, F1121, F1320, F1321, F1420, F1421, F1220, F1221, F1520, F1521, F1620, F1621, F1820, F1920, F1821, F1921, F172, F121, F129, F161, F169, F131, F139, F111, F119, F141, F149, F151, F159, F191, F199, F181, F189, F550, F551, F552, F553, F554, F558

	  Anxiety disorder
	F411, F419, F413, F418, F410, F419, F489, R452, R455, R456, F99

	  Sleep disorder
	F519, F510, F511, F518, G472, F513, F514, F515, G478, G479, G470, G473, G471, G475, G476

	  Personality disorder
	F60, F34, F21, F68, F69, R4586

	  Attention deficit/ hyperactivity disorder
	F909, F988, F901, F902, F908, F909, R418

	Intellectual disability
	F70, F71, F72, F73, F78, F79


e-Table 3. Incidences and Mortality Rate Ratios of Suicide in Individuals with Bipolar Disorder and the General Population, Stratified by Sex and Age

	
	Bipolar Cohort (N = 46490)
	General Population (N = 185960)
	
	
	

	Baseline age, y
	n
	Total person-years
	Crude incidencea
	n
	Total person-years
	Crude incidencea
	Mortality rate ratiob
	95% CI
	P

	Total
	1428
	351496.2
	406.3
	281
	1 514 795.8
	18.6
	21.9
	19.4-25.0
	< .001

	
	
	
	
	
	
	
	
	
	


	Men
	677
	169 176.4
	400.2
	192
	745 901.0
	25.7
	15.6
	13.3-18.4
	< .001

	  < 15
	1
	3322.62
	30.1
	0
	13 355.9
	0.00
	-
	-
	-

	  15-34
	243
	81 998.3
	296.4
	63
	344 896.3
	18.3
	16.2
	12.5-22.0
	< .001

	  35-44
	171
	30 440.3
	561.8
	41
	140 604.4
	29.2
	19.3
	14.1-28.3
	< .001

	  45-54
	138
	24 252.9
	569.0
	26
	110 454.4
	23.5
	24.2
	16.7-39.8
	< .001

	  55-64
	74
	13 876.0
	533.3
	16
	62 719.0
	25.5
	20.9
	13.1-41.2
	< .001

	  65-74
	37
	8785.3
	421.2
	20
	41 128.8
	48.6
	8.7
	5.2-15.9
	< .001

	  ≥ 75
	13
	6500.9
	200.0
	26
	32 742.2
	79.4
	2.5
	1.2-4.7
	.005

	
	
	
	
	
	
	
	
	
	


	Women
	751
	182 319.9
	411.9
	89
	768 894.9
	11.6
	35.6
	29.1-45.3
	< .001

	  < 15
	2
	2385.84
	83.83
	1
	9642.1
	10.4
	8.1
	0.6-24.2
	.042

	  15-34
	268
	66 021.4
	405.9
	35
	275 383.0
	12.7
	31.9
	23.4-48.3
	< .001

	  35-44
	206
	42 958.8
	479.5
	15
	181 015.8
	8.3
	57.9
	37.5-117.2
	< .001

	  45-54
	144
	34 087.4
	422.4
	11
	144 406.3
	7.6
	55.5
	33.8-134.5
	< .001

	  55-64
	89
	20 057.8
	443.7
	14
	85 494.9
	16.4
	27.1
	16.8-56.9
	< .001

	  65-74
	32
	11 607.3
	275.7
	9
	50 847.3
	17.7
	15.6
	8.3-42.8
	< .001

	  ≥ 75
	10
	5201.4
	192.3
	4
	22 105.5
	18.1
	10.6
	3.9-82.4
	< .001


a Incidence rate: number of suicides/100,000 person-years.
b incidence rate of bipolar disorder cohort/incidence rate of the general population.
e-Table 4. Demographic and Clinical characteristics of Male Patients with Bipolar Disorder at the Index Date
	Characteristics
	Suicide Cases
(N = 677)
	Living Controls
(N = 2706)
	
	
	

	
	n (%)
	n (%)
	Crude risk ratioa
	95% CI
	P

	Age, y
	
	
	
	
	

	  15-34
	244 (36.0)
	981 (36.3)
	Reference
	
	

	  35-44
	171 (25.3)
	670 (24.8)
	－
	－
	－

	  45-54
	138 (20.4)
	592 (21.9)
	－
	－
	－

	  55-64
	74 (10.9)
	272 (10.1)
	－
	－
	－

	  65-74
	37 (21.9)
	132 (4.9)
	－
	－
	－

	  ≥ 75
	13 (1.9)
	59 (2.2)
	－
	－
	－

	Urbanizationb
	
	
	
	
	

	Level 1
	304 (44.9)
	1184 (43.8)
	Reference
	
	

	Level 2
	192 (28.4)
	714 (26.4)
	1.05
	0.85-1.29
	.654

	Level 3
	41 (6.1)
	206 (7.6)
	0.78
	0.54-1.11
	.166

	Level 4
	56 (8.3)
	214 (7.9)
	1.02
	0.74-1.41
	.921

	Level 5
	84 (12.4)
	388 (14.3)
	0.84
	0.64-1.10
	.212

	Employment
	
	
	
	
	

	  No
	281 (41.5)
	1310 (48.4)
	Reference
	
	

	  Yes
	396 (58.5)
	1396 (51.6)
	1.35
	1.13-1.61
	.001

	Charlson comorbidity index score
	
	
	
	
	

	  0
	476 (70.3)
	1969 (72.8)
	Reference
	
	

	  1
	107 (15.8)
	380 (14.0)
	1.18
	0.92-1.51
	.187

	  ≥2
	94 (13.9)
	357 (13.2)
	1.11
	0.85-1.45
	.440


aEstimated using univariate conditional logistic regression.

bUrbanization was categorized into 5 levels specific to Taiwan, with levels 1, 2, 3, 4, and 5 representing highly urbanized areas, moderately urbanized areas, townships, subrural areas, and rural areas, respectively.
e-Table 5. Demographic and Clinical characteristics of Female Patients with Bipolar Disorder at the Index Date

	Characteristics
	Suicide Cases
(N = 751)
	Living Controls
(N = 3004)
	
	
	

	
	n (%)
	n (%)
	Crude risk ratioa
	95% CI
	P

	Age, y
	
	
	
	
	

	  15-34
	270 (36.0)
	1076 (35.8)
	Reference
	
	

	  35-44
	206 (27.4)
	815 (27.1)
	－
	－
	－

	  45-54
	144 (19.2)
	614 (20.4)
	－
	－
	－

	  55-64
	89 (11.9)
	327 (10.9)
	－
	－
	－

	  65-74
	32 (4.3)
	139 (4.6)
	－
	－
	－

	  ≥ 75
	10 (1.3)
	33 (1.1)
	－
	－
	－

	Urbanizationb
	
	
	
	
	

	Level 1
	350 (46.6)
	1435 (47.8)
	Reference
	
	

	Level 2
	221 (29.4)
	802 (26.7)
	1.13
	0.94-1.36
	.209

	Level 3
	38 (5.1)
	187 (6.2)
	0.83
	0.57-1.20
	.322

	Level 4
	63 (8.4)
	232 (7.7)
	1.11
	0.82-1.51
	.492

	Level 5
	79 (10.5)
	348 (11.6)
	0.93
	0.71-1.22
	.579

	Employment
	
	
	
	
	

	  No
	312 (41.5)
	1434 (47.7)
	Reference
	
	

	  Yes
	439 (58.5)
	1570 (52.3)
	1.31
	1.11-1.55
	.002

	Charlson comorbidity index score
	
	
	
	
	

	  0
	515 (68.6)
	2232 (74.3)
	Reference
	
	

	  1
	140 (18.6)
	454 (15.1)
	1.38
	1.11-1.72
	.004

	  ≥ 2
	96 (12.8)
	318 (10.6)
	1.38
	1.06-1.79
	.017


aEstimated using univariate conditional logistic regression.
bUrbanization was categorized into 5 levels specific to Taiwan, with levels 1, 2, 3, 4, and 5 representing highly urbanized areas, moderately urbanized areas, townships, subrural areas, and rural areas, respectively.

e-Table 6. Concomitant Medications in the 3-Month Period Before Suicide Mortality in Male Patients with Bipolar Disorder
	Characteristics
	Cases

(N = 677) 
	Controls

(N = 2706) 
	Crude risk ratioa
	95% CI
	P

	
	n (%)
	n (%)
	
	
	

	
	
	
	
	
	

	Cardiovascular drugs
	237 (35.0)
	741 (27.4)
	1.56
	1.28-1.91
	<.001

	Antihypertensive agents
	16 (2.4)
	64 (2.4)
	1.00
	0.57-1.76
	1.000

	Beta blocking agents
	166 (24.5)
	449 (16.6)
	1.71
	1.38-2.11
	<.001

	Calcium channel blockers
	82 (12.1)
	251 (9.3)
	1.41
	1.06-1.87
	0.020

	Agents acting on the renin-angiotensin system
	43 (6.4)
	215 (8.0)
	0.76
	0.54-1.09
	0.138

	Lipid modifying agents
	41 (6.1)
	161 (6.0)
	1.02
	0.71-1.47
	0.918

	
	
	
	
	
	

	Respiratory drugs
	278 (41.1)
	1058 (39.1)
	1.09
	0.91-1.29
	0.354

	Nasal preparations
	62 (9.2)
	319 (11.8)
	0.75
	0.57-1.00
	0.053

	Drugs for obstructive airway diseases
	78 (11.5)
	287 (10.6)
	1.10
	0.84-1.44
	0.485

	Cough and cold preparations
	182 (26.9)
	746 (27.6)
	0.97
	0.80-1.17
	0.714

	Antihistamines for systemic use
	190 (28.1)
	691 (25.5)
	1.14
	0.94-1.37
	0.183

	Drugs used in diabetes
	73 (10.8)
	229 (8.5)
	1.33
	1.00-1.78
	0.053

	Antithrombotic agents
	59 (8.7)
	224 (8.3)
	1.06
	0.77-1.47
	0.712

	Corticosteroids for systemic use
	92 (13.6)
	240 (8.9)
	1.63
	1.26-2.11
	<.001

	Anti-Parkinson drugs
	92 (13.6)
	239 (8.8)
	1.67
	1.28-2.17
	<.001

	Mood stabilizers
	218 (32.2)
	661 (24.4)
	1.55
	1.27-1.89
	<.001

	Antipsychotics
	374 (55.2)
	889 (32.9)
	3.06
	2.52-3.72
	<.001

	Antidepressants
	405 (59.8)
	952 (35.2)
	3.42
	2.80-4.16
	<.001

	Any benzodiazepine
	534 (78.9)
	1489 (55.0)
	4.06
	3.22-5.11
	<.001

	  Short-acting
	309 (45.6)
	816 (30.2)
	2.16
	1.79-2.61
	<.001

	  Intermediate
	452 (66.8)
	1110 (41.0)
	3.64
	2.97-4.45
	<.001

	  Long-acting
	434 (64.1)
	1028 (38.0)
	3.39
	2.80-4.11
	<.001

	
	
	
	
	
	


aEstimated using univariate conditional logistic regression.
e-Table 7. Concomitant Medications in the 3-Month Period Before Suicide Mortality in Female Patients with Bipolar Disorder
	Characteristics
	Case

(N = 751) 
	Controls

(N = 3004) 
	Crude risk ratioa
	95% CI
	P

	
	n (%)
	n (%)
	
	
	

	
	
	
	
	
	

	Cardiovascular drugs
	263 (35.0)
	859 (28.6)
	1.42
	1.18-1.71
	<.001

	Antihypertensive agents
	10 (1.3)
	17 (0.6)
	2.40
	1.09-5.32
	0.030

	Beta blocking agents
	206 (27.4)
	629 (20.9)
	1.48
	1.22-1.80
	<.001

	Calcium channel blockers
	71 (9.5)
	249 (8.3)
	1.19
	0.88-1.61
	0.265

	Agents acting on the renin-angiotensin system
	45 (6.0)
	164 (5.5)
	1.12
	0.78-1.61
	0.545

	Lipid modifying agents
	40 (5.3)
	192 (6.4)
	0.81
	0.57-1.17
	0.262

	
	
	
	
	
	

	Respiratory drugs
	414 (55.1)
	1475 (49.1)
	1.29
	1.09-1.51
	0.003

	Nasal preparations
	104 (13.9)
	431 (14.4)
	0.96
	0.76-1.21
	0.725

	Throat preparations
	-
	-
	-
	-
	-

	Drugs for obstructive airway 

Diseases
	126 (16.8)
	443 (14.8)
	1.17
	0.94-1.45
	0.164

	Cough and cold preparations
	292 (38.9)
	1055 (35.1)
	1.18
	1.00-1.40
	0.051

	Antihistamines for systemic use
	298 (39.7)
	1076 (35.8)
	1.19
	1.00-1.40
	0.046

	Drugs used in diabetes
	74 (9.9)
	209 (7.0)
	1.50
	1.12-2.00
	0.006

	Antithrombotic agents
	56 (7.5)
	186 (6.2)
	1.24
	0.90-1.71
	0.194

	Corticosteroids for systemic use
	146 (19.4)
	344 (11.5)
	1.87
	1.51-2.32
	<.001

	Anti-Parkinson drugs
	96 (12.8)
	220 (7.3)
	1.89
	1.46-2.45
	<.001

	Mood stabilizers
	243 (32.4)
	757 (25.2)
	1.46
	1.22-1.75
	<.001

	Antipsychotics
	441 (58.7)
	1135 (37.8)
	2.82
	2.34-3.39
	<.001

	Antidepressants
	531 (70.7)
	1445 (48.1)
	3.38
	2.76-4.14
	<.001

	Any benzodiazepine
	654 (87.1)
	1960 (65.3)
	4.92
	3.80-6.37
	<.001

	  Short-acting
	448 (59.7)
	1116 (37.2)
	2.96
	2.46-3.55
	<.001

	  Intermediate
	553 (73.6)
	1473 (49.0)
	3.58
	2.93-4.37
	<.001

	  Long-acting
	546 (72.7)
	1375 (45.8)
	3.78
	3.11-4.59
	<.001

	
	
	
	
	
	


aEstimated using univariate conditional logistic regression.
e-Table 8. Risk of Physical Comorbidities in the 3-Month Period Before Suicide Mortality in Patients with Bipolar Disorder

	Characteristics
	Suicide Cases
(N = 1428)
	Living Controls
(N = 5710)
	
	
	
	
	
	

	
	n (%)
	n (%)
	Crude risk ratio
	95% CI
	P
	Adjusted risk ratioa
	95% CI
	P

	 Cardiovascular diseases
	
	
	
	
	
	
	
	

	  Hypertension
	203 (14.2)
	837 (14.7)
	0.96
	0.80-1.15
	.629
	
	
	

	  Nonhypertensive cardiovascular disease
	129 (9.0)
	360 (6.3)
	1.49
	1.20-1.84
	< .001
	1.37
	1.11-1.70
	.004

	 Cerebrovascular diseases
	51 (3.6)
	182 (3.2)
	1.13
	0.81-1.57
	.468
	
	
	

	 Metabolic diseases
	
	
	
	
	
	
	
	

	   Hyperlipidemia
	97 (6.8)
	487 (8.5)
	0.77
	0.62-0.98
	.030
	
	
	

	   Diabetes mellitus
	128 (9.0)
	57 (9.8)
	0.90
	0.74-1.11
	.345
	
	
	

	 Respiratory diseases
	
	
	
	
	
	
	
	

	   Chronic obstructive pulmonary disease
	43 (3.0)
	193 (3.4)
	0.88
	0.63-1.24
	.884
	
	
	

	   Chronic bronchitis
	29 (2.0)
	108 (1.9)
	1.08
	0.71-1.65
	.724
	
	
	

	   Asthma
	32 (2.2)
	138 (2.4)
	0.93
	0.63-1.37
	.698
	
	
	

	Upper respiratory tract infection
	95 (6.7)
	409 (7.2)
	0.92
	0.73-1.16
	.499
	
	
	

	   Pneumonia
	59 (4.1)
	106 (1.9)
	2.30
	1.66-3.19
	< .001
	2.03
	1.45-2.85
	< .001

	 Others
	
	
	
	
	
	
	
	

	  Chronic kidney disease
	11 (0.8)
	61 (1.1)
	0.72
	0.38-1.37
	.311
	1.84
	1.21-2.81
	.004

	   Chronic hepatic disease
	106 (7.4)
	359 (6.3)
	1.20
	0.96-1.50
	.118
	
	
	

	   Peptic ulcer
	139 (9.7)
	442 (7.7)
	1.29
	1.05-1.58
	.014
	
	
	

	Irritable bowel syndrome
	46 (3.2)
	106 (1.9)
	1.76
	1.24-2.51
	.002
	
	
	

	  Connective tissue disease
	28 (2.0)
	72 (1.3)
	1.58
	1.01-2.46
	.044
	1.60
	1.02-2.50
	.040

	  Atopic dermatitis
	10 (0.7)
	47 (0.8)
	0.85
	0.43-1.69
	.640
	
	
	

	  Cancer
	41 (2.9)
	118 (2.1)
	1.41
	0.98-2.04
	.063
	
	
	

	  Sepsis
	25 (1.8)
	31 (0.5)
	3.21
	1.89-5.43
	< .001
	2.45
	1.42-4.25
	.001


aAdjusted for the demographic and clinical characteristics in Table 1. Variables for which the P values were < .05 were retained.
e-Table 9. Risk of Psychiatric Comorbidities in the 3-Month Period Before Suicide Mortality in Patients with Bipolar Disorder

	Characteristics
	Suicide Cases
(N = 1428)
	Living Controls
(N = 5710)
	
	
	
	
	
	

	
	n (%)
	n (%)
	Crude risk ratio
	95% CI
	P
	Adjusted risk ratioa
	95% CI
	P

	Organic mental disorder
	80 (5.6)
	329 (5.8)
	0.96
	0.74-1.26
	.787
	
	
	

	Alcohol use-related disorder
	147 (10.3)
	321 (5.6)
	2.02
	1.63-2.50
	< .001
	1.78
	1.43-2.22
	< .001

	 Substance use-related disorder
	123 (8.6)
	180 (3.2)
	2.92
	2.30-3.70
	< .001
	2.27
	1.77-2.91
	< .001

	 Anxiety disorder
	334 (23.4)
	897 (15.7)
	1.65
	1.43-1.90
	< .001
	1.34
	1.15-1.56
	< .001

	 Sleep disorder
	507 (35.5)
	1328 (23.3)
	1.83
	1.61-2.08
	< .001
	1.59
	1.39-1.82
	< .001

	 Personality disorder
	138 (9.7)
	220 (3.9)
	2.76
	2.20-3.46
	< .001
	2.35
	1.86-2.97
	< .001

	Attention deficit/hyperactivity disorder
	5 (0.4)
	14 (0.3)
	1.43
	0.52-3.97
	.493
	
	
	

	Intellectual disability
	5 (0.4)
	51 (0.9)
	0.39
	0.15-0.97
	.043
	
	
	


aAdjusted for the demographic and clinical characteristics in Table 1. Variables for which the P values were < .05 were retained.
.

e-Table 10. Risk of Physical Comorbidities in the 3-Month Period Before Suicide Mortality in Male Patients with Bipolar Disorder
	Characteristics
	Suicide Cases
(N = 677)
	Living Controls
(N = 2706)
	
	
	
	
	
	

	
	n (%)
	n (%)
	Crude risk ratio
	95% CI
	P
	Adjusted risk ratioa
	95% CI
	P

	 Cardiovascular diseases
	
	
	
	
	
	
	
	

	  Hypertension
	111 (16.4)
	432 (16.0)
	1.03
	0.81-1.32
	.797
	
	
	

	  Nonhypertensive cardiovascular disease
	57 (8.4)
	175 (6.5)
	1.35
	0.98-1.85
	.068
	
	
	

	 Cerebrovascular diseases
	24 (3.6)
	113 (4.2)
	0.82
	0.51-1.31
	.411
	
	
	

	 Metabolic diseases
	
	
	
	
	
	
	
	

	   Hyperlipidemia
	46 (6.8)
	215 (8.0)
	0.84
	0.60-1.18
	.306
	
	
	

	   Diabetes mellitus
	67 (9.9)
	273 (10.1)
	0.98
	0.73-1.30
	.872
	
	
	

	 Respiratory diseases
	
	
	
	
	
	
	
	

	   Chronic obstructive pulmonary disease
	19 (2.8)
	113 (4.2)
	0.65
	0.39-1.08
	.095
	
	
	

	   Chronic bronchitis
	13 (1.9)
	70 (2.6)
	0.73
	0.40-1.34
	.309
	
	
	

	   Asthma
	8 (1.2)
	49 (1.8)
	0.65
	0.30-1.38
	.256
	
	
	

	Upper respiratory tract infection
	39 (5.8)
	132 (4.9)
	1.19
	0.83-1.71
	.357
	
	
	

	   Pneumonia
	24 (3.6)
	58 (2.1)
	1.70
	1.04-2.79
	.035
	
	
	

	 Others
	
	
	
	
	
	
	
	

	  Chronic kidney disease
	18 (2.7)
	35 (1.3)
	2.08
	1.17-3.71
	.013
	1.95
	1.09-3.49
	.025

	   Chronic hepatic disease
	69 (10.2)
	230 (8.5)
	1.22
	0.92-1.63
	.164
	
	
	

	   Peptic ulcer
	50 (7.4)
	203 (7.5)
	0.98
	0.71-1.36
	.922
	
	
	

	Irritable bowel syndrome
	15 (2.2)
	38 (1.4)
	1.59
	0.87-2.90
	.132
	
	
	

	  Connective tissue disease
	7 (1.0)
	16 (0.6)
	1.75
	0.72-4.25
	.217
	
	
	

	  Atopic dermatitis
	5 (0.7)
	19 (0.7)
	1.06
	0.39-2.85
	.917
	
	
	

	  Cancer
	18 (2.7)
	53 (2.0)
	1.36
	0.80-2.33
	.259
	
	
	

	  Sepsis
	12 (1.8)
	20 (0.7)
	2.38
	1.16-4.87
	.018
	2.18
	1.05-4.50
	.036


aAdjusted for the demographic and clinical characteristics in e-Table 4. Variables for which the P values were < .05 were retained.
e-Table 11. Risk of Physical Comorbidities in the 3-Month Period Before Suicide Mortality in Female Patients with Bipolar Disorder
	Characteristics
	Suicide Cases
(N = 751)
	Living Controls
(N = 3004)
	
	
	
	
	
	

	
	n (%)
	n (%)
	Crude risk ratio
	95% CI
	P
	Adjusted risk ratioa
	95% CI
	P

	 Cardiovascular disease
	
	
	
	
	
	
	
	

	  Hypertension
	92 (12.3)
	405 (13.5)
	0.88
	0.67-1.14
	.328
	
	
	

	  Nonhypertensive cardiovascular disease
	72 (9.6)
	185 (6.2)
	1.61
	1.21-2.14
	.001
	1.51
	1.13-2.03
	.005

	 Cerebrovascular diseases
	27 (3.6)
	69 (2.3)
	1.62
	1.02-2.58
	.041
	
	
	

	 Metabolic diseases
	
	
	
	
	
	
	
	

	   Hyperlipidemia
	51 (6.8)
	272 (9.1)
	0.73
	0.53-0.99
	.045
	0.66
	0.48-0.91
	.011

	   Diabetes mellitus
	61 (8.1)
	284 (9.5)
	0.84
	0.62-1.13
	.240
	
	
	

	 Respiratory diseases
	
	
	
	
	
	
	
	

	   Chronic obstructive pulmonary disease
	24 (3.2)
	80 (2.7)
	1.21
	0.76-1.94
	.421
	
	
	

	   Chronic bronchitis
	16 (2.1)
	38 (1.3)
	1.75
	0.95-3.20
	.071
	
	
	

	   Asthma
	24 (3.2)
	89 (3.0)
	1.08
	0.69-1.71
	.739
	
	
	

	Upper respiratory tract infection
	56 (7.5)
	277 (9.2)
	0.79
	0.59-1.07
	.128
	
	
	

	   Pneumonia
	35 (4.7)
	48 (1.6)
	2.97
	1.91-4.62
	< .001
	2.54
	1.60-4.04
	< .001

	 Others
	
	
	
	
	
	
	
	

	  Chronic kidney disease
	18 (2.4)
	34 (1.1)
	2.14
	1.20-3.80
	.010
	1.98
	1.09-3.60
	.025

	   Chronic hepatic disease
	37 (4.9)
	129 (4.3)
	1.16
	0.79-1.68
	.452
	
	
	

	Peptic ulcer
	89 (11.9)
	239 (8.0)
	1.56
	1.20-2.02
	.001
	1.42
	1.09-1.86
	.009

	Irritable bowel syndrome
	31 (4.1)
	68 (2.3)
	1.87
	1.21-2.88
	.005
	1.70
	1.09-2.67
	.020

	  Connective tissue disease
	21 (2.8)
	56 (1.9)
	1.52
	0.91-2.54
	.107
	
	
	

	  Atopic dermatitis
	5 (0.7)
	28 (0.9)
	0.71
	0.27-1.85
	.485
	
	
	

	  Cancer
	23 (3.1)
	65 (2.2)
	1.46
	0.89-2.40
	.137
	
	
	

	  Sepsis
	13 (1.7)
	11 (0.4)
	4.73
	2.12-10.55
	< .001
	3.41
	1.48-7.90
	.004


aAdjusted for the demographic and clinical characteristics in e-Table 5. Variables for which the P values were < .05 were retained.
e-Table 12. Risk of Psychiatric Comorbidities in the 3-Month Period Before Suicide Mortality in Male Patients with Bipolar Disorder
	Characteristics
	Suicide Cases
(N = 677)
	Living Controls
(N = 2706)
	
	
	
	
	
	

	
	n (%)
	n (%)
	Crude risk ratio
	95% CI
	P
	Adjusted risk ratioa
	95% CI
	P

	Organic mental disorder
	49 (7.2)
	202 (7.5)
	0.96
	0.68-1.35
	.805
	
	
	

	Alcohol use-related disorder
	97 (14.3)
	250 (9.2)
	1.69
	1.30-2.19
	< .001
	1.49
	1.14-1.95
	.003

	 Substance use-related disorder
	64 (9.5)
	92 (3.4)
	3.01
	2.15-4.21
	< .001
	2.53
	1.79-3.57
	< .001

	 Anxiety disorder
	136 (20.1)
	357 (13.2)
	1.67
	1.34-2.08
	< .001
	1.33
	1.05-1.68
	.017

	 Sleep disorder
	223 (32.9)
	549 (20.3)
	1.94
	1.61-2.34
	< .001
	1.71
	1.40-2.08
	< .001

	 Personality disorder
	37 (5.5)
	65 (2.4)
	2.38
	1.57-3.60
	< .001
	1.89
	1.22-2.91
	.004

	Attention deficit/hyperactivity disorder
	2 (0.3)
	7 (0.3)
	1.14
	0.24-5.50
	.868
	
	
	

	Intellectual disability
	3 (0.4)
	25 (0.9)
	0.48
	0.14-1.58
	.226
	
	
	


aAdjusted for the demographic and clinical characteristics in e-Table 4. Variables for which the P values were < .05 were retained.

e-Table 13. Risk of Psychiatric Comorbidities in the 3-Month Period Before Suicide Mortality in Female Patients with Bipolar Disorder
	Characteristics
	Suicide Cases
(N = 751)
	Living Controls
(N = 3004)
	
	
	
	
	
	

	
	n (%)
	n (%)
	Crude risk ratio
	95% CI
	P
	Adjusted risk ratioa
	95% CI
	P

	Organic mental disorder
	31 (4.1)
	127 (4.2)
	0.97
	0.64-1.48
	.900
	
	
	

	Alcohol use-related disorder
	50 (6.7)
	71 (2.4)
	3.01
	2.06-4.38
	< .001
	2.66
	1.80-3.94
	< .001

	 Substance use-related disorder
	59 (7.9)
	88 (2.9)
	2.82
	2.01-3.97
	< .001
	1.99
	1.39-2.86
	< .001

	 Anxiety disorder
	527 (26.4)
	540 (18.0)
	1.63
	1.36-1.97
	< .001
	1.37
	1.12-1.67
	.002

	 Sleep disorder
	284 (37.8)
	779 (25.9)
	1.74
	1.47-2.07
	< .001
	1.52
	1.27-1.82
	< .001

	 Personality disorder
	101 (13.5)
	155 (5.2)
	2.94
	2.25-3.86
	< .001
	2.57
	1.94-3.40
	< .001

	Attention deficit/hyperactivity disorder
	3 (0.4)
	7 (0.2)
	1.72
	0.44-6.64
	.434
	
	
	

	Intellectual disability
	2 (0.3)
	26 (0.9)
	0.30
	0.07-1.27
	.102
	
	
	


aAdjusted for the demographic and clinical characteristics in e-Table 5. Variables for which the P values were < .05 were retained.

e-Figure 3. Sex-Stratified Risks of Physical and Psychiatric Comorbidities in the 3-Month Period Before Suicide Mortality in Patients with Bipolar Disorder
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*Variables for which the P value from the conditional logistic regression analysis was < .01 were retained in the final model.
Total Taiwanese population between January 1, 2000, and December 31, 2016 (approximately 23 million)





Patients receiving a psychiatric disorder diagnosis (ICD-9-CM codes 290.** to 319.**; ICD-10 codes F01 to F99) between January 1, 2000, and December 31, 2016


(N = 10722613�)





Excluding patients with at least one psychiatric diagnosis of schizophrenia (ICD-9-CM code 295.**; ICD-10 codes F20.*, F25.*) in the cohort group between January 1, 2000, and December 31, 2016 (N = 273751)





Patients aged older than 15 years with at least a psychiatric hospitalization with a discharge diagnosis of bipolar disorder (ICD-9-CM codes 296.0-296.16, 296.4-296.81, 296.89, 296.9; ICD-10 codes F30.*, F31.*) between January 1, 2001, and December 31, 2016; No diagnosis of bipolar disorder between January 1, 2000 and December 31, 2000 (N = 46490)





Matching each cohort member for age, sex, and index year with members of the general population


(N = 185960)





Determining all-cause mortality in the comparison group representing the general population between January 1, 2001, and December 31, 2016 (N = 12080)





Determining all-cause mortality in the cohort group between January 1, 2001, and December 31, 2016 (N = 7757)





Identifying individuals who died by suicide in the comparison group representing the general population


(N = 281)





Identifying patients who died by suicide in the cohort group


(N = 1428)





Nested case–control study of the bipolar disorder cohort: each individual who died by suicide was matched with four living counterparts on the basis of sex, age (± 5 years), and index year





Analyzing a total of 1428 valid case–control pairs 
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