Supplementary Information

Table S1: International Classification of Disease (ICD) codes for the identification of dementia cases

	Dementia type
	ICD-8 codes
	ICD-10 codes

	Alzheimer’s disease
	290.10
	F00.x, G30.x

	Vascular dementia
	293.09-19
	F01.x

	Frontotemporal dementia
	290.11
	F02.0, G31.0A, G31.0B

	Dementia without specification
	290.09, 290.19
	F03.x, G31.9

	Other dementias
	-
	G31.8, G31.8E, F02.1-F02.8





Table S2. Definition of opioid according to the Anatomical Therapeutic Chemical (ATC) codes and stratification into strong and weak opioids.

	ATC-code
	Drug name
	Type of opioid

	N02AA01
	Morphine
	Strong opioid

	N02AA03
	Hydromorphine
	Strong opioid

	N02AA05
	Oxycodone
	Strong opioid

	N02AA55
	Oxycodone + naloxone
	Strong opioid

	N02AB02
	Pethidin
	Strong opioid

	N02AB03
	Fentanyl
	Strong opioid

	N02AE01
	Buprenorphin
	Strong opioid

	N02AG02
	Ketobemidon
	Strong opioid

	
	
	

	N02AX02
	Tramadol
	Weak opioid

	N02AX06
	Tapendatol
	Weak Opioid

	
	
	

	N02AA59
	Codein comb. (paracetamol)
	Weak opioid

	N02AJ06
	Codein + paracetamol
	Weak opioid

	R05DA04
	Codein 
	Weak opioid





Table S3. Charlson comorbidity index - ICD codes. Charlson Comorbidity Index is based on 19 chronic diseases (Listed in the table are 18 diseases due to exclusion of dementia from the list in this study). For each disease, a person is given a score between one and six depending on the severity of the disease and the associated risk of dying. The scores of all diseases are then summed up to give an index. Charlson comorbidity index was assessed at index date. A diagnosis was considered present if the diagnosis had been registered at any point before index date.

	[bookmark: _Hlk138153304]Comorbidity
	Weight
	ICD codes included

	Myocardial infarction
	1
	ICD-8: 410
ICD-10:  I21, I22, I23 

	Congestive heart failure
	1
	ICD-8: 427.09, 427.10, 427.11, 427.19, 428.99, 782.49
ICD-10: I50, I110, I130, I132

	Peripheral vascular disease
	1
	ICD-8: 440, 441, 442, 443, 444, 445
ICD-10: I70, I71, I72, I73, I74, I77

	Cerebrovascular disease
	1
	ICD-8: 430- 439.8, 
ICD-10: I60- I69, G45, G46   

	Chronic pulmonary disease
	1
	ICD-8: 490-493, 515-518, 
ICD-10: J40-J47, J60-J67, J684, J701, J703, J841, J920, J961, J982, J983 

	Connective tissue disease
	1
	ICD-8: 712, 716, 734, 446, 135.99
ICD-10:M05, M06, M08, M09, M30, M31, M32, M33, M34, M35, M36, D86 

	Ulcer disease
	1
	ICD-8: 530.91, 530.98, 531-534
ICD-10: K221, K25-K28 

	Mild liver disease
	1
	ICD-8: 571, 573.01, 573.04
ICD-10: B18, K700-K703, K709, K71, K73, K74, K760

	Diabetes I and II without complications
	1
	ICD-8: 249.00, 249.06, 249.07, 249.09, 250.00, 250.06, 250.07, 250.09
ICD-10: E100, E101, E109, E110, E111, E119

	Hemiplegia  
	2
	ICD-8: 344
ICD-10: G81, G82

	Moderate to severe renal disease
	2
	ICD-10: 403, 404, 580-585, 590.09, 593.19, 753.10-753.19, 792
ICD-8: I12, I13, N00-N05, N07, N11, N14, N17-N19, Q61 

	Diabetes with complications
	2
	ICD-10: 249.01-249.05, 249.08, 250.01-250.05, 250.08,
ICD-8: E102-E108, E112-E118

	Any tumor
	2
	ICD-8: 140-194
ICD-10: C00-C75

	Leukemia
	2
	ICD-8: 204-207
ICD-10: C91-C95 

	Lymphoma
	2
	ICD-8: 200-203, 275.59
ICD-10: C81-C86, C88, C90, C96 

	Moderate to severe liver disease
	3
	ICD-8: 070.00, 070.02, 070.04, 070.06, 070.08, 573.00, 456.00-456.09
ICD-10: B150, B160, B162, B190, K704, K72, K766, I85 

	Metastatic solid tumor
	3
	ICD-8: 195-198, 199
ICD-10: C76-C80

	*AIDS
	6
	ICD-8: 079.83
ICD-10: B21-B24






Table S4A. Diagnostic codes for chronic pain disorders. A diagnosis was considered present if registered within 5 years prior to index date. . 

	Chronic pain disorders

	ICD-10 codes

	Pain-intensive back diagnoses/intervertebral disc pain
	M43, M45, M46, M48-51, M81, M82

	Arthritic pain
	M05-08, M10-19, M23-25, M36, M77, R26

	Posttraumatic fracture pain
	S12, S22, S32, S42, S43, S53, T02, T08, T91

	Neuropathic pain
	M792, M890, G50, G52-64, G82, G97, R29





Table S4B. Diagnostic codes for primary and secondary discharge diagnoses registered during admission.

	Discharge diagnosis
	ICD-10 codes 

	Fracture
	S02, S12, S22, S32, S42, S52, S62, S72, S82, S92
T02, T08, T10, T12

	Any infection
	See ’ Janbek J, Laursen TM, Frimodt-Møller N et al. Risk of Major Types of Dementias Following Hospital-Diagnosed Infections and Autoimmune Diseases. J Alzheimers Dis. 2024;98(4):1503-1514. doi: 10.3233/JAD-231349. PMID: 38640163; PMCID: PMC11091580’ for diagnostic codes

	Respiratory infection

	See ’Janbek J, Laursen TM, Frimodt-Møller N, et al. Hospital-Diagnosed Infections, Autoimmune Diseases, and Subsequent Dementia Incidence. JAMA Netw Open. 2023;6(9):e2332635. doi:10.1001/jamanetworkopen.2023.32635’ for diagnostic codes

	Cardiovascular disease
	I20, I21, I22, I23, I24, I25, I11 I50, J81.9 






Table S5. 180-days Mortality Hazard ratios associated with opioid use in older persons with dementia. Numbers are given as N (%) or Hazard Ratio (HR) (95% Confidence Intervals (CI)) as appropriate.

	 

	Death N (%)
	Age and sex adjusted
HR (95% CI)
	Fully adjusted 
HR (95% CI) *

	
	Exposed
	Unexposed
	
	

	[bookmark: _Hlk156823673]All Opioids
	6310 (20.0)
	2660 (4.2)
	9.71 (9.29-10.22)
	5.47 (5.20-5.76)

	Strong opioids
	4764 (33.1)
	1284 (4.5)
	14.86 (13.94-15.85)
	8.36 (7.80-8.95)

	Weak opioids
	745 (4.3)
	1373 (4.0)
	2.58 (2.34-2.84)
	1.43 (1.29-1.59)

	Individual opioids
	
	
	
	

	Morphine
	764 (19.6)
	304 (3.9)
	11.71 (10.14-13.52)
	6.16 (5.24-7.23)

	Oxycodone
	461 (15.0)
	253 (4.1)
	9.05 (7.64-10.73)
	5.56 (4.50-6.88)

	Buprenorphine
	1504 (36.7)
	410 (5.0)
	12.48 (11.17-13.95)
	6.20 (5.52-6.97)

	Fentanyl
	1109 (51.2)
	197 (4.5)
	21.78 (18.65-25.43)
	9.99 (8.48-11.77)

	Tramadol
	609 (4.6)
	1054 (4.0)
	2.77 (2.49-3.09)
	1.47 (1.31-1.65)

	Codeine
	133 (3.6)
	293 (4.0)
	2.07 (1.66-2.58)
	1.29 (1.03-1.62)

	Short- and long-term risk
	
	
	
	

	1-14 days
	3497 (11.1)
	372 (0.6)
	21.19 (19.04-23.58)
	11.38 (10.19-12.71)

	15-30 days
	1142 (4.6)
	266 (0.44)  
	11.47 (10.04-13.11)
	6.30 (5.48-7.26)

	31-60 days
	843 (3.8) 
	490 (0.8)
	6.73 (6.01-7.54)
	3.72 (3.29-4.20)

	61-90 days
	321 (4.0)
	414 (0.73) 
	6.19 (5.35-7.16)
	3.37 (2.89-3.95)

	91-180 days
	507 (8.2) 

	1118 (2.10) 
	5.57 (5.01-6.19)
	3.23 (2.89-3.61)




* Adjusted for age, sex, nursing home, time since dementia diagnosis, CCI (Charlson Comorbidity Index) (group), chronic pain diagnosis, admission with 30 days prior to index, and polypharmacy


Table S6. Cumulative incidence of hospitalization and death in older people with dementia. The table shows the cumulative incidence of A. hospitalization when taking the competing risk death into account and B. Death when taking the risk of hospitalization into account.

	
	A. Hospitalization
	B. Death

	
	Exposed
	Unexposed
	Exposed
	Unexposed

	All Opioids
	
	
	
	

	15 days
	11.2 (10.8-11.5)
	1.3 (1.2-1.4)
	11.4 (11.1-11.8)
	0.6 (0.5-0.7)

	30 days
	15.1 (14.7-15.5)
	2.6 (2.5-2.7)
	14.7 (14.3-15.1)
	1.0 (0.94-1.10)

	60 days
	20.8 (20.3-21.3)
	5.0 (4.8-5.1)
	18.4 (17.9-18.8)
	1.8 (1.7-1.9)

	90 days
	29.4 (24.1-25.3)
	7.2 (7.0-7.4)
	21.0 (20.5-21.5)
	2.5 (2.4-2.6)

	180 days
	33.7 (32.9-34.5)
	12.8 (12.5-13.1)
	26.7 (26.0-27.4)
	4.5 (4.3-4.6)

	Strong Opioids
	
	
	
	

	15 days
	10.2 (9.7-10.7)
	1.4 (1.2-1.5)
	20.5 (19.9-21.1)
	0.6 (0.6-0.7)

	30 days
	13.9 (13.3-14.5)
	2.6 (2.4-2.8)
	25.6 (24.9-26.4)
	1.1 (0.9-1.2)

	60 days
	18.4 (17.8-19.0)
	5.0 (4.8-5.3) 
	30.1 (31.9-33.5)
	1.9 (1.8-2.1)

	90 days
	21.0 (20.4-21.7)
	7.2 (6.9-7.5)
	32.7 (31.9-33.5)
	2.6 (2.5-2.8)

	180 days
	26.5 (25.7-27.2)
	12.8 (12.4-13.2)
	36.8 (36.0-37.6)
	4.8 (4.5-5.0)

	Weak Opioids
	
	
	
	

	15 days
	12.0 (11.6-12.5)
	1.3 (1.2-1.4)
	3.9 (3.6-4.2)
	0.6 (0.5-0.6)

	30 days
	16.1 (15.6-16.7)
	2.6 (2.4-2.7)
	5.6 (5.2-5.9)
	1.0 (0.9-1.1)

	60 days
	22.0 (21.3-22.6)
	4.9 (4.7-5.2)
	7.7 (7.3-8.1)
	1.8 (1.6-1.9)

	90 days
	25.6 (25.0-26.3)
	7.1 (6.9-7.4)
	8.9 (8.4-9.3)
	2.4 (2.3-2.6)

	180 days
	33.5 (32.8-34.2)
	12.8 (12.4-13.2)
	11.2 (10.7-11.7)
	4.2 (4.0-4.4)

	Morphine
	
	
	
	

	15 days
	14.1 (13.0-15.2)
	1.4 (1.1-1.6)
	10.3 (9.4-11.3)
	0.6 (0.4-0.8)

	30 days
	18.3 (17.1-19.6)
	2.5 (2.2-2.9)
	14.0 (12.9-15.1)
	1.1 (0.9-1.3)

	60 days
	24.0 (22.7-25.4)
	4.8 (4.3-5.3)
	17.6 (16.4-18.8)
	1.8 (1.5-2.1)

	90 days
	27.1 (25.7-28.5)
	7.2 (6.6-7.8)
	20.3 (19.0-21.6)
	2.5 (2.1-2.8)

	180 days
	33.5 (32.0-35.0)
	13.3 (12.5-14.1)
	23.6 (22.2-24.9)
	4.2 (3.7-4.7)

	Oxycodone
	
	
	
	

	15 days
	13.3 (12.1-14.5)
	1.6 (1.3-1.9)
	7.6 (6.7-8.5)
	0.6 (0.4-0.8)

	30 days
	18.9 (17.5-20.3)
	2.7 (2.4-3.2)
	10.9 (9.8 (12.1)
	1.0 (0.8-1.3)

	60 days
	24.4 (22.9-26.0)
	5.4 (4.9-6.0)
	13.9 (12.7-15.2)
	1.7 (1.4-2.0)

	90 days
	28.1 (26.5-29.7)
	7.5 (6.8-8.2)
	15.4 (14.2-16.8)
	2.3 (1.9-2.7)

	180 days
	35.4 (33.7-37.1)
	12.6 (11.8-13.5)
	17.8 (16.5-19.2)
	4.5 (4.0-5.1)

	Buprenorphine
	
	
	
	

	15 days
	7.4 (6.6-8.2)
	1.3 (1.1-1.6)
	19.0 (17.8-20.2)
	0.7 (0.6-0.9)

	30days
	10.7 (9.8-11.7)
	2.4 (2.1-2.7)
	25.6 (24.2-26.9)
	1.2 (1.0-1.5)

	60 days
	14.9 (13.9-16.1)
	4.8 (4.3-5.3)
	31.2 (29.8-32.6)
	2.1 (1.8-2.4)

	90 days
	17.3 (16.1-18.4)
	6.9 (6.4-7.5)
	34.7 (33.2-36.1)
	2.9 (2.6-3.3)

	180 days
	22.3 (21.0-23.6)
	12.4 (11.7-13.2)
	40.7 (39.1-42.1)
	5.3 (4.8-5.8)

	Fentanyl
	
	
	
	

	15 days
	7.5 (6.5-8.7)
	1.2 (0.9-1.5)
	31.9 (30.0-33.9)
	0.5 (0.3-0.8)

	30days
	9.9 (8.7-11.2)
	2.6 (2.2-3.2)
	39.9 (37.8-41.9)
	0.9 (0.6-0.12)

	60 days
	13.1 (11.7-14.6)
	4.9 (4.3-5.6)
	46.3 (44.2-48.4)
	1.9 (1.5-2.3)

	90 days
	15.0 (13.5-16.6)
	7.3 (6.5-8.1)
	49.4 (47.2-51.5)
	2.8 (2.3-3.3)

	180 days
	19.1 (17.5-20.8)
	13.0 (11.9-14.0)
	54.9 (52.7-57.0)
	4.8 (4.2-5.5)

	Tramadol
	
	
	
	

	15 days
	12.3 (11.8-12.9)
	1.3 (1.2-1.4)
	2.7 (2.4-3.0)
	0.6 (0.5-0.7)

	30days
	16.5 (15.9-17.2)
	2.6 (2.4-2.8)
	3.6 (3.3-3.9)
	1.0 (0.9-1.1)

	60 days
	23.4 (22.6-24.4)
	5.0 (4.8-5.3)
	4.7 (4.3-5.1)
	1.8 (1.6-1.9)

	90 days
	28.4 (27.4-29.5)
	7.2 (6.9-7.6)
	5.2 (4.7-5.6)
	2.4 (2.2-2.6)

	180 days
	43.3 (41.5-45.0)
	12.8 (12.4-13.2)
	7.4 (6.6-8.2)
	4.2 (4.0-4.4)

	Codeine
	
	
	
	

	15 days
	10.5 (9.5-11.5)
	1.3 (1.0-1.5)
	1.6 (1.2-2.0)
	0.6 (0.5-0.8)

	30days
	14.3 (13.1-15.4)
	2.5 (2.1-2.8)
	2.4 (1.9-2.9)
	1.0 (0.8-1.2)

	60 days
	20.0 (18.5-21.6)
	4.7 (4.2-5.2)
	3.4 (2.8-4.1)
	1.7 (1.5-2.1)

	90 days
	27.6 (25.5-29.7)
	6.9 (6.3-7.5)
	3.9 (3.2-4.8)
	2.6 (2.2-3.0)

	180 days
	40.2 (37.1-43.4)
	12.6 (11.8-13.4)
	6.7 (5.3-8.2)
	4.2 (3.7-4.5)










Table S7. Sensitivity analysis for all-cause hospitalization in older people with dementia. 180-days Hospitalization Hazard ratios and crude hospitalization rates associated with opioid use. Numbers are given as N (%) or Hazard Ratio (HR) (95% Confidence Intervals (CI)) as appropriate

	
	Hospitalization, N (%)
	Crude Hospitalization Rate
per 1000 person-years 
	Age and sex adjusted
HR (95% CI)
	Fully adjusted 
HR (95% CI) *

	
	Exposed
	Unexposed
	Exposed
	Unexposed
	
	

	All Opioids (main analysis)
	7356 (23.3)
	7618 (12.1)
	1496
	287
	4.43 (4.28-4.58)
	[bookmark: _Hlk156823308]3.86 (3.72-4.01)

	All opioid (restricted to opioid use within the first year after diagnosis)
	3256 (26.1)
	3081 (12.4)
	1730
	289
	5.03 (4.77-5.30)
	4.28 (4.01-4.56)

	All Opioids (excluding individuals who died within the first 7 days)
	5067 (14.4)
	7169 (11.5)
	843
	276
	3.75 (3.61-3.90)
	3.36 (3.23-3.51)

	All Opioids (excl individuals with admission within past 30 days)
	4113 (20.70)
	4866 (12.8)
	1209
	300
	3.55 (3.40-3.71)
	3.30 (3.16-3.46)

	All opioids (excluding patients with cancer)
	6829 (22.8)
	7070 (12.0)
	1462
	286
	4.34 (4.18-4.49)
	3.84 (3.70-3.99)

	All opioids (patients with chronic pain diagnosis)
	3219 (24.8)
	2286 (12.9)

	1631

	313

	4.35 (4.10-4.60)
	3.96 (3.72-4.21)

	All Opioids (women only)
	4398 (22.0)
	4587 (11.5)
	1334
	272
	4.22 (4.04-4.41)
	3.72 (3.54-3.90)

	All Opioids (men only)
	2958 (25.5)
	3031 (13.1)
	1824
	314
	4.76 (4.51-5.03)
	4.03 (3.80-4.28)

	All Opioids (age < 80 years)
	2262 (24.7)
	2002 (11.0)
	1510
	255
	4.92 (4.62-5.25)
	4.16 (3.87-4.46)

	All Opioids (age ≥80 years)
	5094 (22.7)
	5616 (12.5)
	1490
	301
	4.25 (4.08-4.42)
	3.72 (3.56-3.89)

	All Opioids (year 2008-2012)
	2631 (24.4)
	2749 (12.7)
	1560
	299
	4.40 (4.20-4.70)
	3.81 (3.58-4.05)

	All Opioids (year 2013-2018)
	4725 (22.7)
	4869 (11.7)
	1462 
	281
	4.42 (4.24-4.62)
	3.85 (3.67-4.04)

	All Opioids (no censoring after 45 days)
	9430 (29.8)
	7618 (12.1)
	1036
	287
	3.44 (3.34-3.55)
	3.01 (2.91-3.11)




* Adjusted for age, sex, nursing home, time since dementia diagnosis, CCI (Charlson Comorbidity Index) (group), chronic pain diagnosis, admission with 30 days prior to index, and polypharmacy






Table S8. Sensitivity analysis for all-cause death in older people with dementia. 180-days Mortality Hazard ratios associated with opioid use. Numbers are given as N (%) or Hazard Ratio (HR) (95% Confidence Intervals (CI)) as appropriate

	
	Death, N (%)
	Age and sex adjusted
HR (95% CI)
	Fully adjusted 
HR (95% CI) *

	
	Exposed
	Unexposed
	
	

	All Opioids (main analysis)
	7139 (22.6)
	2660 (4.2)
	7.27 (6.95-7.60)
	4.34 (4.14-4.55)

	All opioid (restricted to opioid use within the first year after diagnosis)
	2209 (17.8)
	1306 (5.3)
	7.26 (6.74-7.81)
	3.61 (3.29-3.95)

	All Opioids (excluding individuals who died within the first 7 days)
	3850 (14.4)
	2448 (3.9)
	7.88 (7.47-8.32)
	4.33 (4.09-4.59)

	All Opioids (excl individuals with admission within past 30 days)
	3715 (18.7)
	1635 (4.3)
	8.73 (8.21-9.28)
	5.27 (4.95-5.61)

	All opioid (excluding patients with cancer)
	5797 (19.3)
	2434 (4.1)
	9.56 (9.09-10.05)
	5.46 (5.18-5.76)

	All opioids (patients with chronic pain diagnosis)
	2187 (16.9)
	929 (5.2)
	6.91 (6.36-7.50)
	4.50 (4.13-4.91)

	All Opioids (women only)
	3667 (18.3)
	1630 (4.1)
	8.94 (8.41-9.51)
	5.30 (4.96-5.66)

	All Opioids (men only)
	2643 (22.8)
	1030 (4.4)
	11.03 (10.21-11.91)
	5.49 (5.06-5.95)

	All Opioids (age < 80 years)
	1142 (12.5)
	402 (2.2)
	11.57 (10.26)
	5.35 (4.71-6.08)

	All Opioids (age ≥80 years)
	5168 (23.0)
	2258 (5.0)
	9.42 (8.94-9.92)
	5.38 (5.09-5.69)

	All Opioids (year 2008-2012)
	2282 (21.2)
	966 (4.5)
	9.50 (8.77-10.29)
	4.61 (4.23-5.02)

	All Opioid (year 2013-2018)
	4028 (19.3)
	1694 (4.1)
	9.89 (9.31-10.50)
	5.60 (5.25-5.97)

	All Opioid (year 2013-2018)
	4028 (19.3)
	1694 (4.1)
	9.89 (9.31-10.50)
	5.60 (5.25-5.97)

	All Opioids (no censoring after 45 days)
	7139 (22.6)
	2660 (4.2)
	7.27 (6.95-7.60)
	4.34 (4.14-4.55)



* Adjusted for age, sex, nursing home, time since dementia diagnosis, CCI (Charlson Comorbidity Index) (group), chronic pain diagnosis, admission with 30 days prior to index, and polypharmacy





Table S9. Sensitivity analysis for any event (Hospitalization + Death) in older people with dementia. 180-days Hazard ratios for any event (Hospitalization + Death) and crude rates associated with opioid use. Numbers are given as N (%) or Hazard Ratio (HR) (95% Confidence Intervals (CI)) as appropriate

	
	Hospitalization + Death,
 N (%)
	Crude Event Rate 
per 1000 person-years
	Age and sex adjusted
HR (95% CI)
	Fully adjusted 
HR (95% CI) *

	
	Exposed
	Unexposed
	Exposed
	Unexposed
	
	

	All Opioids (main analysis)
	13,666 (43.2)
	10,278 (16.3)
	2779
	 387
	5.87 (5.71-6.03)
	4.36 (4.24-4.49)

	All Opioids (restricted to opioid use within the first year after diagnosis)
	5465 (44.0)
	4387 (17.7)
	2904
	412
	5.72 (5.49-5.97)
	4.04 (3.83-4.26)

	All Opioids (excluding individuals who died within the first 7 days)
	8917 (33.2)
	9617 (15.5)
	1396
	370
	4.83 (4.68-4.98)
	3.64 (3.52-3.77)

	All Opioids (excl individuals with admission within past 30 days)
	7828 (39.4)
	6501 (17.1)
	2301
	401
	4.90 (4.73-5.07)
	3.92 (3.78-4.06)

	All opioid (excluding patients with cancer)
	12,626 (42.1)
	9504 (16.1)
	2704
	385
	5.74 (5.58-5.91)
	4.34 (4.21-4.47)

	All opioids (patients with chronic pain diagnosis)
	5406 (41.7)
	3215 (18.2)
	2739
	440
	5.11 (4.87-5.35)
	4.13 (3.93-4.35)

	All Opioids (women only)
	8065 (40.3)
	6217 (15.5)
	2447
	368
	5.51 (5.32-5.71)
	4.21 (4.05-3.77)

	All Opioids (men only)
	5601 (48.2)
	4061 (17.5)
	3453
	421
	6.44 (6.16-6.72)
	4.49 (4.29-4.71)

	All Opioids (age < 80 years)
	3404 (37.1)
	2404 (13.2)
	2272
	306
	6.07 (5.74-6.42)
	4.47 (4.20-4.75)

	All Opioids (age ≥80 years)
	10,262 (45.7)
	7874 (17.5)
	3002
	422
	5.81 (5.63-5.99)
	4.29 (4.15-4.44)

	All Opioids (year 2008-2012)
	4913 (45.5)
	3715 (17.3)
	2914
	404
	5.84 (5.58-6.11)
	4.09 (3.89-4.29)

	All Opioid (year 2013-2018)
	8753 (42.0)
	6563 (15.8)
	2708
	379
	5.89 (5.70-6.10)
	4.39 (4.23-4.56)

	All Opioids (no censoring after 45 days)
	16,569 (52.4)
	10,275 (16.3)
	1821
	 387
	4.45 (4.34-4.56)
	3.41 (3.32-3.50)



* Adjusted for age, sex, nursing home, time since dementia diagnosis, CCI (Charlson Comorbidity Index) (group), chronic pain diagnosis, admission with 30 days prior to index, and polypharmacy

Table S10. Causes of admission per ICD-10 chapter in older people with dementia. Both primary and secondary discharge diagnosis are included. For each admission more than one diagnostic code can be registered, but only one diagnostic code per chapter is counted. Percentages is given as percentage of admissions. 

	
	Exposed (N= 31,619)
	Unexposed (N= 63,235)

	Total number of admissions,
	7356 (100)
	7618 (100)

	ICD-10 chapters, N (%)
	
	

	I Certain infectious and parasitic diseases (A00-B99)
	737 (10.0)
	523 (6.9)

	II Neoplasms (C00-D48)
	615 (8.4)
	293 (3.8)

	III Diseases of the blood and blood-forming organs (D50-D89)
	423 (5.8)
	255 (3.3)

	IV Endocrine, nutritional and metabolic diseases (E00-E99)
	1760 (23.9)
	1233 (16.2)

	V Mental and behavioural disorder (F00-F99)
	2401 (32.6)
	1926 (25.3)

	VI Diseases of the nervous system (G00-G99)
	775 (10.5)
	776 (10.2)

	VII Diseases of eye and adnexa (H00-H59)
	54 (0.7)
	68 (0.9)

	VIII Diseases of the ear and mastoid process (H60-H95)
	44 (0.6)
	52 (0.7)

	IX Diseases of the circulatory system (I00-I99)
	2277 (31.0)
	2027 (26.6)

	X Diseases of the respiratory system (J00-J99)
	1477 (20.1)
	1253 (16.4)

	XI Diseases of the digestive system (K00-K93)
	839 (11.4)
	575 (7.5)

	XII Diseases of the skin and subcutaneous system (L00-L99)
	160 (0.2)
	69 (0.9)

	XIII Diseases of the musculoskeletal system and connective tissue (M00-M99)
	847 (11.5)
	430 (5.6)

	XIV Diseases of the genitourinary system (N00-N99)
	1351 (18.4)
	946 (12.4)

	XVIII Symptoms/signs not classified elsewhere (R00-R99)
	2193 (29.8)
	1893 (24.8)

	XIX Injuries, poisonings, external causes
(S00-T98)
	1949 (26.5)
	1286 (16.9)

	XXI Factors influencing health status (Z00-Z99)
	2978 (40.5)
	2521 (33.1)








Table S11. Frequency of specific diagnoses (ICD-10) in exposed and unexposed. Diagnosis was registered as either a primary or secondary diagnosis. For definition of diagnosis see 

	Diagnosis, N (%)
	Exposed (N= 31,619)
	Unexposed (N= 63,235)
	p

	Any Hospitalization 
	7356 (100)
	7618 (100)
	< 0.0001

	Any fracture
	1150 (15.6)
	828 (10.9)
	< 0.0001

	Any infection
	2707 (36.8)
	2066 (27.1)
	< 0.0001

	Respiratory infections
	1161 (15.8)
	1010 (13.3)
	< 0.0001

	Cardiovascular disease
	483 (6.6)
	434 (5.7)
	0.0272





Figure S1. Selection of the population. 31,628 individuals were exposed to an opioid, but 9 did not have a match. 31,616 exposed individuals were matched with 2 unexposed and 3 with only 1 unexposed, yielding a total of 31,619 exposed individuals who were matched with 63,235 unexposed. Among the source population 43,843 did not receive an opioid prescription at any point during the study period. There were 34,165 unexposed individuals and 13,813 unexposed individuals later became exposed.
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Figure S2. Cumulative incidence curves for women A. Hospitalization and B. Death for exposed and unexposed in older people with dementia.


A. Hospitalization
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B. Death
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Figure S3. Cumulative incidence curves for men A.Hospitalization and B. Death for exposed and unexposed in older people with dementia.


A. Hospitalization
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B. Death 
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