Supplementary Tables
Supplementary Table 1. Antipsychotic drugs in the study
	Active ingredient
	WHO-ATC code
	Equivalent value
	Minimum dose, mg

	Aripiprazole
	N05AX12
	4
	6

	Asenapine
	N05AH05
	2.5
	10

	Blonanserin
	－
	4
	8

	Brexpiprazole
	N05AX16
	0.5
	1

	Bromperidol
	N05AD06
	2
	3

	Carpipramine
	－
	100
	75

	Chlorpromazine
	N05AA01
	100
	50

	Clocapramine
	－
	40
	30

	Clozapine
	N05AH02
	50
	12.5

	Fluphenazine
	N05AB02
	2
	1

	Haloperidol
	N05AD01
	2
	0.75

	Levomepromazine
	N05AA02
	100
	25

	Lurasidone
	N05AE05
	10
	40

	Moperone
	N05AD04
	12.5
	10

	Mosapramine
	N05AX10
	33
	30

	Nemonapride
	－
	4.5
	9

	Olanzapine
	N05AH03
	2.5
	5

	Oxypertine
	N05AE01
	80
	40

	Paliperidone
	N05AX13
	1.5
	6

	Perospirone
	N05AB10
	8
	12

	Perphenazine
	N05AB03
	10
	6

	Pimozide
	N05AG02
	4
	1

	Pipamperone
	N05AD05
	200
	50

	Prochlorperazine
	N05AB04
	15
	15

	Propericiazine
	－
	20
	10

	Quetiapine
	N05AH04
	66
	100

	Reserpine
	C02AA02
	0.15
	0.2

	Risperidone
	N05AX08
	1
	1

	Spiperone
	－
	1
	0.5

	Sulpiride
	N05AL01
	200
	300

	Sultopride
	N05AL02
	200
	300

	Thioridazine
	N05AC02
	100
	30

	Tiapride
	N05AL03
	100
	75

	Timiperone
	－
	1.3
	0.5

	Trifluoperazine
	N05AB06
	5
	5

	Zotepine
	N05AX11
	66
	75


Products without a WHO-ATC code are drugs sold exclusively in Japan.
WHO-ATC, World Health Organization’s Anatomical Therapeutic Chemical classification system

Supplementary Table 2. Antidepressant drugs in the study
	Active ingredient
	WHO-ATC code

	Imipramine
	N06AA02

	Clomipramine
	N06AA04

	Trimipramine
	N06AA06

	Lofepramine
	N06AA07

	Amitriptyline
	N06AA09

	Nortriptyline
	N06AA10

	Doxepin
	N06AA16

	Amoxapine
	N06AA17

	Maprotiline
	N06AA21

	Paroxetine 
	N06AB05

	Sertraline
	N06AB06

	Fluvoxamine
	N06AB08

	Escitalopram
	N06AB10

	Setiptiline
	－

	Mianserin
	N06AX03

	Trazodone 
	N06AX05

	Mirtazapine
	N06AX11

	Venlafaxine 
	N06AX16

	Milnacipran
	N06AX17

	Duloxetine 
	N06AX21

	Vortioxetine
	N06AX26

	Sulpiride
	N05AL01


All drugs were oral medications. Products without an ATC code are drugs sold exclusively in Japan.
WHO-ATC, World Health Organization’s Anatomical Therapeutic Chemical classification system


Supplementary Table 3. Antiepileptic drugs in the study
	Active ingredient
	WHO-ATC code

	Phenobarbital
	N03AA02

	Primidone
	N03AA03

	Ethotoin
	N03AB01

	Phenytoin
	N03AB02

	Phenytoin-Phenobarbital
	N03AB52

	Phenytoin-Phenobarbital-Sodium Benzoate-Caffeine
	N03AB52

	Trimethadione
	N03AC02

	Ethosuximide
	N03AD01

	Rufinamide
	N03AF03

	Gamma-aminobutyric acid
	N03AG03

	Vigabatrin
	N03AG04

		Sultiame
	N03AX03

	Lamotrigine
	N03AX09

	Topiramate
	N03AX11

	Acetylphenetride
	N03AX13

	Levetiracetam
	N03AX14

	Zonisamide
	N03AX15

	Stiripentol
	N03AX17

	Lacosamide
	N03AX18

	Perampanel
	N03AX22

	Brivaracetam
	N03AX23

	Fenfluramine hydrochloride
	N03AX26


All drugs were oral medications. 
WHO-ATC, World Health Organization’s Anatomical Therapeutic Chemical classification system
(WHO-ATC N03A) {excluding valproic acid (WHO-ATC N03AG01), carbamazepine (WHO-ATC N03AF01), and clonazepam (WHO-ATC N03AE01)} and targeting “oral medications”


Supplementary Table 4. Patient characteristics (schizophrenia population)
	
	
	Earliest psychiatric diagnosis

	
	Patients with schizophrenia 
(N = 21,590)
	Other than schizophrenia 
 (n = 10,167)
	Schizophrenia 
(n = 5,788)

	Female
	10,163 (47.1)
	4,691 (46.1)
	2,909 (50.3)

	Age at earliest psychiatric diagnosis, years
	31.9 ± 14.4
	29.6 ± 13.9
	33.7 ± 14.7

	12–17
	4,559 (21.1)
	2,709 (26.6)
	950 (16.4)

	18–24
	3,374 (15.6)
	1,665 (16.4)
	1,067 (18.4)

	25–39
	6,596 (30.6)
	3,086 (30.4)
	1,659 (28.7)

	40–59
	6,481 (30.0)
	2,538 (25.0)
	1,861 (32.2)

	≥60
	580 (2.7)
	169 (1.7)
	251 (4.3)

	Insured at earliest psychiatric diagnosis
	10,630 (49.2)
	5,074 (49.9)
	2,580 (44.6)

	Hospital size of 0–19 beds
	14,743 (68.3)
	7,549 (74.3)
	3,264 (56.4)

	Outpatients
	20,785 (96.3)
	9,995 (98.3)
	5,197 (89.8)

	Months from earliest psychiatric diagnosis to index month
	19.9 ± 26.9
	20.2 ± 25.1
	0.0 ± 0.0

	Earliest psychiatric diagnosis
	
	
	

	F10–F19: Mental and behavioral disorders due to psychoactive substance use
	396 (1.8)
	204 (2.0)
	80 (1.4)

	F20–F29: Schizophrenia, schizotypal, and delusional disorders
	6,447 (29.9)
	260 (2.6)
	5,788 (100.0)

	F30–F39: Mood [affective] disorder
	10,801 (50.0)
	5,162 (50.8)
	2,094 (36.2)

	F40–F48: Neurotic, stress-related, and somatoform disorders
	11,152 (51.7)
	6,153 (60.5)
	1,986 (34.3)

	F50–F59: Behavioral syndromes associated with physiological disturbances and physical factors
	613 (2.8)
	330 (3.2)
	96 (1.7)

	F60–F69: Disorders of adult personality and behavior
	175 (0.8)
	80 (0.8)
	54 (0.9)

	F80–F89: Disorders of psychological development
	1,657 (7.7)
	742 (7.3)
	287 (5.0)

	F90–F98: Behavioral and emotional disorders with onset usually occurring in childhood and adolescence
	1,111 (5.1)
	450 (4.4)
	156 (2.7)

	F99: Unspecified mental disorder
	316 (1.5)
	154 (1.5)
	55 (1.0)


Data are n (%) or mean ± standard deviation.
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Supplementary Table 5. Patient characteristics (population for psychiatric inpatient evaluation)
	
	
	Before IPTW weighting

	After IPTW weighting

	
	
	Prior recorded psychiatric diagnosis
	Prior recorded psychiatric diagnosis

	
	Overall
(N = 13,474)
	No
(n = 5,626)
	Yes
(n = 7,848)
	SMD
	No
(n = 5,631)
	Yes
(n = 7,844)
	SMD

	Female
	6,544 (48.6)
	2,838 (50.4)
	3,706 (47.2)
	0.065
	2,729 (48.5)
	3,804 (48.5)
	−0.001

	Age at index month, years
	32.8 ± 14.4
	33.5 ± 14.6
	32.3 ± 14.3
	−0.081
	32.7 ± 14.3
	32.7 ± 14.5
	0.005

	12–17
	2,459 (18.2)
	936 (16.6)
	1,523 (19.4)
	－
	976 (17.3)
	1,517 (19.3)
	－

	18–24
	2,462 (18.3)
	1,039 (18.5)
	1,423 (18.1)
	－
	1,084 (19.3)
	1,395 (17.8)
	－

	25–39
	3,923 (29.1)
	1,624 (28.9)
	2,299 (29.3)
	－
	1,694 (30.1)
	2,229 (28.4)
	－

	40–59
	4,161 (30.9)
	1,795 (31.9)
	2,366 (30.1)
	－
	1,686 (29.9)
	2,427 (30.9)
	－

	≥60
	469 (3.5)
	232 (4.1)
	237 (3.0)
	－
	191 (3.4)
	275 (3.5)
	－

	Insured patients at index month
	6,382 (47.4)
	2,506 (44.5)
	3,876 (49.4)
	0.097
	2,673 (47.5)
	3,722 (47.5)
	−0.000

	Hospital size of 0–19 beds

	8,792 (65.3)
	3,407 (60.6)
	5,385 (68.6)
	0.201
	3,709 (65.9)
	5,086 (64.8)
	−0.001

	Outpatients
	12,433 (92.3)
	4,953 (88.0)
	7,480 (95.3)
	–
	5,058 (89.8)
	7,421 (94.6)
	–

	Duration from starting observation to index month, months
	51.3 ± 36.5
	48.1 ± 34.9
	53.7 ± 37.4
	–
	48.3 ± 35.0
	53.5 ± 37.3
	–

	Duration from index month to end of observation, months
	47.6 ± 33.9
	49.2 ± 34.7
	46.5 ± 33.3
	–
	47.7 ± 33.4
	47.7 ± 34.4
	–

	Duration from earliest psychiatric diagnosis to index month, months
	13.9 ± 23.7
	0.0 ± 0.0
	23.8 ± 27.0
	–
	0.0 ± 0.0
	23.8 ± 27.0
	–

	Psychiatric diagnosis
	7,848 (58.2)
	0 (0.0)
	7,848 (100.0)
	–
	0 (0.0)
	7,844 (100.0)
	–

	F10–F19: Mental and behavioral disorders due to psychoactive substance use
	265 (2.0)
	0 (0.0)
	265 (3.4)
	－
	0 (0.0)
	268 (3.4)
	－

	F20–F29: Schizophrenia, schizotypal, and delusional disorders
	91 (0.7)
	0 (0.0)
	91 (1.2)
	－
	0 (0.0)
	94 (1.2)
	－

	F30–F39: Mood [affective] disorder
	4,894 (36.3)
	0 (0.0)
	4,894 (62.4)
	－
	0 (0.0)
	4,868 (62.1)
	－

	F40–F48: Neurotic, stress-related, and somatoform disorders
	5,721 (42.5)
	0 (0.0)
	5,721 (72.9)
	－
	0 (0.0)
	5,706 (72.7)
	－

	F50–F59: Behavioral syndromes associated with physiological disturbances and physical factors
	382 (2.8)
	0 (0.0)
	382 (4.9)
	－
	0 (0.0)
	390 (5.0)
	－

	F60–F69: Disorders of adult personality and behavior
	101 (0.7)
	0 (0.0)
	101(1.3)
	－
	0 (0.0)
	101 (1.3)
	－

	F80–F89: Disorders of psychological development
	890 (6.6)
	0 (0.0)
	890 (11.3)
	－
	0 (0.0)
	879 (11.2)
	－

	F90–F98: Behavioral and emotional disorders with onset usually occurring in childhood and adolescence
	756 (5.6)
	0 (0.0)
	756 (9.6)
	－
	0 (0.0)
	739 (9.4)
	－

	F99: Unspecified mental disorder
	155 (1.2)
	0 (0.0)
	155 (2.0)
	－
	0 (0.0)
	157 (2.0)
	－

	Number of outpatient visits within one year from the index month
	24.6 ± 19.7
	22.3 ± 18.3
	26.3 ± 20.5
	–
	22.5 ± 18.2
	26.2 ± 20.6
	–


Data are n (%) or mean ± standard deviation.
IPTW, inverse probability of treatment weighting; SMD, standardized mean difference 

Supplementary Table 6. Patient characteristics (population for sick-leave evaluation)
	
	
	Before IPTW weighting

	After IPTW weighting

	
	
	Prior recorded psychiatric diagnosis
	Prior recorded psychiatric diagnosis

	
	Overall
(N = 6,382)
	No
(n = 2,506)
	Yes
(n = 3,876)
	SMD
	No
(n = 2,505)
	Yes
(n = 3,877)
	SMD

	Female
	1,692 (26.5)
	678 (27.1)
	1,014 (26.2)
	0.020
	666 (26.6)
	1,029 (26.5)
	0.001

	Age at index month, years
	39.1 ± 11.1
	38.5 ± 11.3
	39.5 ± 10.9
	0.089
	39.1 ± 11.4
	39.1 ± 10.9
	−0.001

	12–17
	0 (0.0)
	0 (0.0)
	0 (0.0)
	–
	0 (0.0)
	0 (0.0)
	–

	18–24
	570 (8.9)
	273 (10.9)
	297 (7.7)
	–
	251 (10.0)
	316 (8.2)
	–

	25–39
	2,778 (43.5)
	1,099 (43.9)
	1,679 (43.3)
	–
	1,065 (42.5)
	1,720 (44.4)
	–

	40–59
	2,823 (44.2)
	1,055 (42.1)
	1,768 (45.6)
	–
	1,103 (44.0)
	1,715 (44.2)
	–

	≥60
	211 (3.3)
	79 (3.2)
	132 (3.4)
	–
	86 (3.4)
	126 (3.2)
	–

	Insured at index month
	6,382 (100.0)
	2,506 (100.0)
	3,876 (100.0)
	–
	2,505 (100.0)
	3,877 (100.0)
	–

	Hospital size of 0–19 beds

	4,486 (70.3)
	1,609 (64.2)
	2,877 (74.2)
	0.250
	1,770 (70.7)
	2,707 (69.8)
	0.000

	Outpatients
	6,003 (94.1)
	2,255 (90.0)
	3,748 (96.7)
	–
	2,298 (91.7)
	3,728 (96.2)
	–

	Duration from starting observation to index month, months
	49.4 ± 35.6
	46.1 ± 34.0
	51.4 ± 36.5
	–
	46.6 ± 34.1
	51.1 ± 36.3
	–

	Duration from index month to end of observation, months
	47.0 ± 34.9
	48.6 ± 35.2
	46.0 ± 34.7
	–
	47.6 ± 34.0
	46.8 ± 35.5
	–

	Duration from earliest psychiatric diagnosis to index month, months
	14.8 ± 24.4
	0.0 ± 0.0
	24.4 ± 27.4
	–
	0.0 ± 0.0
	24.0 ± 27.1
	–

	Psychiatric diagnosis
	3,876 (60.7)
	0 (0.0)
	3,876 (100.0)
	–
	0 (0.0)
	3,877 (100.0)
	–

	F10–F19: Mental and behavioral disorders due to psychoactive substance use
	214 (3.4)
	0 (0.0)
	214 (5.5)
	–
	0 (0.0)
	214 (5.5)
	–

	F20–F29: Schizophrenia, schizotypal, and delusional disorders
	33 (0.5)
	0 (0.0)
	33 (0.9)
	–
	0 (0.0)
	33 (0.9)
	–

	F30–F39: Mood [affective] disorder
	2,899 (45.4)
	0 (0.0)
	2,899 (74.8)
	–
	0 (0.0)
	2,892 (74.6)
	–

	F40–F48: Neurotic, stress-related, and somatoform disorders
	2,720 (42.6)
	0 (0.0)
	2,720 (70.2)
	–
	0 (0.0)
	2,704 (69.7)
	–

	F50–F59: Behavioral syndromes associated with physiological disturbances and physical factors
	164 (2.6)
	0 (0.0)
	164 (4.2)
	–
	0 (0.0)
	166 (4.3)
	–

	F60–F69: Disorders of adult personality and behavior
	28 (0.4)
	0 (0.0)
	28 (0.7)
	–
	0 (0.0)
	28 (0.7)
	–

	F80–F89: Disorders of psychological development
	183 (2.9)
	0 (0.0)
	183 (4.7)
	–
	0 (0.0)
	188 (4.8)
	–

	F90–F98: Behavioral and emotional disorders with onset usually occurring in childhood and adolescence
	229 (3.6)
	0 (0.0)
	229 (5.9)
	–
	0 (0.0)
	227 (5.9)
	–

	F99: Unspecified mental disorder
	57 (0.9)
	0 (0.0)
	57 (1.5)
	–
	0 (0.0)
	59 (1.5)
	–


Data are n (%) or mean ± standard deviation.
IPTW, inverse probability of treatment weighting; SMD, standardized mean difference



Supplementary Table 7 Risk of psychiatric inpatient admission after the index month
	
	Reference (n)
	Category (n)
	HR (95% CI)
	P-value
	VIF

	Prior recorded psychiatric diagnosis
	No (4,869)
	Yes (7,231)
	0.87 (0.77–0.98)
	0.020
	1.003

	Covariates
	
	
	
	
	

	Sex
	Male (6,329)
	Female (5,771)
	1.29 (1.13–1.48)
	<0.001
	1.229

	Age, years
	–
	–
	1.00 (1.00–1.00)
	0.844
	1.265

	Index year 
	–
	–
	0.99 (0.97–1.00)
	0.119
	1.013

	Insurance type
	Insured (5,883)
	Dependent (6,217)
	2.21 (1.90–2.58)
	<0.001
	1.526

	Hospital size, number of beds
	<20 (8,511)
	≥20 (3,589)
	2.42 (2.15–2.72)
	<0.001
	1.019


CI, confidence interval; HR, hazard ratio; VIF, variance inflation factor. 
Estimates were obtained from the IPTW-weighted Cox proportional hazards model with additional covariate adjustment.
To assess new psychiatric inpatient admissions, the study excluded 1,375 patients who were hospitalized during the index month from the population for psychiatric inpatient evaluation (n = 13,475). 


Supplementary Table 8 Risk of sick leave after the index month
	
	Reference (n)
	Category (n)
	HR (95% CI)
	P-value
	VIF

	Prior recorded psychiatric diagnosis
	No (2,505)
	Yes (3,877)
	1.19 (1.11–1.27)
	<0.001
	1.000

	Covariates
	
	
	
	
	

	Sex
	Male (4,687)
	Female (1,694)
	1.01 (0.93–1.09)
	0.808
	1.049

	Age, years
	–
	–
	0.98 (0.97–0.98)
	<0.001
	1.043

	Index year 
	–
	–
	0.99 (0.98–1.00)
	0.037
	1.030

	Hospital size, number of beds
	<20 (4,374)
	≥20 (2,008)
	1.37 (1.27–1.47)
	<0.001
	1.018


CI, confidence interval; HR, hazard ratio; IPTW, inverse probability of treatment weighting; VIF, variance inflation factor.
Data are from an IPTW-weighted Cox proportional hazards model with additional adjustment for the covariates shown.

