Supplementary Table 1: Protocol 
	Protocol 
Component

	Target Trial specification
	Target Trial Emulation

	Eligibility criteria
	
1. Initiation of treatment for depression with sertraline (ATC: N06AB06), citalopram (ATC: N06AB04) or escitalopram (ATC: N06AB10) in the period from January 1, 2007 to March 1, 2019. The day of treatment initation will be refereed to as the “index date” going forward.
2. Aged >= 40 years at the index date.
3. No previous use of antidepressants (ATC: N06A)
4. No use of antipsychotics (ATC: N05A), lithium (ATC: N05AN01), valproate (ATC: N03AG01) or lamotrigine (ATC: N03AX09) in the five years preceding the index date. 
5. No contact with a psychiatric hospital (inpatient-, outpatient- or emergency room contact) in the five years preceding the index date.
6. No diagnosis of osteoporosis (ICD-10: M80, M81, M82) or use of medication for osteoporosis (ATC: M05B) before the index date.

	Same as for the target trial.

	Treatment strategies 
	1. Treatment with sertraline
2. Treatment with citalopram
3. Treatment with escitalopram

	Same as for the target trial.
Patients will be considered as treated with a specific antidepressant if redeeming a prescription for said antidepressant (with depression as indication). 

	Assignment
	Patients are randomly assigned to the treatment strategy at baseline. Individuals are aware of their assigned treatment strategy. 
 
	Sertraline, citalopram and escitalopram have been considered as equal first-line treatments for depression in Denmark according to the national guideline. Hence, we assume that they are chosen fairly randomly (limited confounding by indication). However, to reduce the impact of potential confounding, the analysis is adjusted for the following baseline covariates: age, sex, calendar year, educational level, marital status, occupational status, somatic comorbidity (the Charlson Comorbidity Index – based on data from the 5 years prior to the index date), redemption of at least one prescription for a sedative/hypnotic in the year preceding the index date and redemption for at least one prescription for a systemic corticosteroid in the year preceding the index date.  


	Follow-up
	For eligible patients, follow-up starts at the time of antidepressant treatment initiation and ends at (whichever occurs first): 

· Development of osteoporosis, defined by either i) a diagnosis of osteoporosis (ICD-10: M80, M81, M82) or ii) redemption of a prescription for a medication used in the treatment of osteoporosis (ATC: M05B).
· Death
· End of follow-up (March 1, 2019)

	Same as for the target trial.

	Outcomes
	Development of osteoporosis, defined by either i) a diagnosis of osteoporosis (ICD-10: M80, M81, M82) or ii) redemption of a prescription for a medication used in the treatment of osteoporosis (ATC: M05B).

	Same as for the target trial.

	Causal contrasts
	Intention-to-treat effect.

	Observational analogue to the intention-to-treat effect.

	Data analysis
	Intention-to-treat analysis.
	Same as for the target trial, via Cox proportional hazards regression adjusted for the covariates listed under “Assignment”. 

Primary analysis: First, we will compare the hazard rate of osteoporosis for individuals treated with sertraline to that of individuals treated with citalopram and escitalopram. This analysis will be repeated after stratifying by sex.

Secondary analysis: Here, we will estimate whether sertraline, citalopram and escitalopram affect the risk of osteoporosis in a dose-response-like manner. For this analysis, we will identify all patients with an index date in the period from January 1, 2007 to March 1, 2015. In the period from the index date and five years ahead, the cumulative dose of sertraline, citalopram and escitalopram will be calculated using the following formula: dose × number of pills per package / Defined Daily Dosage (DDD). Patients who die or develop osteoporosis in this five-year time period will be excluded. The outcome and censoring of follow-up will be as described for the primary analysis – only with follow-up beginning 5 years after the index date. The association between antidepressant treatment (sertraline, citalopram and escitalopram) and osteoporosis will be assessed using Cox proportional hazards regression with adjustment as described for the primary analysis, while stratifying by cumulative dose. The potential cumulative dose-response association will be assessed using the log-rank test. These analyses will also be repeated after stratifying by sex.

Sensitivity analyses: The escitalopram patent expired in late 2011 (much later than citalopram and escitalopram). This may have introduced confounding (e.g., via price differences). We therefore reran the primary analysis described above based only on data from those with index date from January 1, 2013 and onwards. January 1, 2013 was chosen as starting date, to allow for prescription of generic escitalopram to stabilize. 



Supplementary Table 2: Definition of variables based on Anatomical Therapeutic Chemical (ATC)- and International Classification of Diseases (ICD) codes

	
	ATC-, ICD-, and procedure codes


	Psychopharmaceuticals
	

	Antidepressants
	ATC: N06A

	Antipsychotics
	ATC: N05A 

	Sertraline
	ATC: N06AB06

	Citalopram
	ATC: N06AB04

	Escitalopram
	ATC: N06AB10

	Lithium
	ATC: N05AN01

	Valproate
	ATC: N03AG01

	Lamotrigine
	ATC: N03AX09

	Sedative/hypnotic
	ATC: N05AB, N05C

	Systemic corticosteroid
	ATC: H02AB

	.
	

	Osteoporosis
	ICD-10: M80, M81, M82
ATC: M05B


	
	

	Medical comorbidity
	

	Charlson Comorbidity index:

Myocardial infarction

Congestive Heart failure

Peripheral vascular disease

Cerebrovascular disease

Dementia

Chronic pulmonary disease


Connective tissue disease

Ulcer disease

Mild liver disease

Hemiplegia

Moderate to severe renal disease

Any tumor

Leukemia

Lymphoma

Moderate to severe liver disease

Metastatic solid tumor

AIDS
	

ICD-10: I21-I23

ICD-10: I50, I11.0, I13.0, I13.2

ICD-10: I70-I74, I77

ICD-10: I60-I69, G45, G46

ICD-10: F00-F03, F05.1, G30

ICD-10: J40-J47, J60-J67, J68.4, J70.1, J70.3, J84.1, J92.0, J96.1, J98.2, J98.3

ICD-10: M05, M06, M08, M09, M30-M36, D86

ICD-10: K22.1, K25-K28

ICD-10: B18; K70.0-K70.3; K70.9; K71; K73; K74; K76.0

ICD-10: G81, G82

ICD-10: I12, I13, N00-N05, N07, N11, N14, N17-N19, Q61

ICD-10: C00-C75

ICD-10: C91-C95

ICD-10: C81-C85, C88, C90, C96

ICD-10: B15.0, B16.0, B16.2, B19.0, K70.4, K72, K76.6, I85

ICD-10: C76-C80

ICD-10: B21-B24


























Supplementary Table 3: The association between sertraline, citalopram and escitalopram treatment of depression and the risk of osteoporosis - based on data from those with index date from January 1, 2013 and onwards.
	
	Number of cases of osteoporosis
	Follow-up in years
	Incidence rate per 1000 person-years
(95%CI)
	Partly adjusteda
hazard rate ratio 
(95%CI)
	Fully adjustedb
hazard rate ratio 
(95%CI)


	Overall
	
	
	
	
	

	Citalopram
	763
	52,083.0
	14.65 (13.65-15.73)
	0.96 (0.85-1.08)
	0.94 (0.83-1.06)

	Escitalopram
	99
	8,324,3
	11.89 (9.77-14.48)
	0.84 (0.68-1.05)
	0.84 (0.67-1.06)

	Sertraline
	567
	39,067.6
	11.95 (10.92-13.09)
	1.00  (ref.)
	1.00 (ref.)

	
	
	
	
	
	

	Women
	
	
	
	
	

	Citalopram
	511
	26,067.1
	19.60 (17.98-21.38)
	0.96 (0.82-1.11)
	0.95 (0.82-1.10)

	Escitalopram
	60
	4,106,61
	14.61 (11.34-18.82)
	0.78 (0.59-1.03)
	0.77 (0.59-1.02)

	Sertraline
	317
	20,483.2
	15.48 (13.86-17.28)
	1.00 (ref.)
	1.00 (ref.)

	
	
	
	
	
	

	Men
	
	
	
	
	

	Citalopram
	252
	26,015.9
	9.69 (8.56-10.96)
	0.97 (0.78-1.19)
	0.92 (0.74-1.14)

	Escitalopram
	39
	4,217.7
	9.25 (6.76-12.66)
	0.96 (0.68-1.37)
	0.97 (0.74-1.14)

	Sertraline
	150
	18,584.4
	8.07 (6.88-9.47)
	1.00 (ref.)
	1.00 (ref.)



a age, sex, and calender year
b age, sex, calendar year, marital status, occupation, education, Charlson comorbidity index, prior use of a sedative/hypnotic, and prior use of a corticosteroid.













Supplementary Table 4: The association between sertraline, citalopram and escitalopram treatment and osteoporosis – using a maximum of 1-year follow-up.
	
	Number of cases of osteoporosis
	Follow-up in years
	Incidence rate per 1000 person-years
(95%CI)
	Partly adjusteda
hazard rate ratio 
(95%CI)
	Fully adjustedb
hazard rate ratio 
(95%CI)


	Overall
	
	
	
	
	

	Citalopram
	1,122
	60,714.6
	18.5 (17.43-19.59)
	1.00 (0.88-1.14)
	0.97 (0.86-1.11)

	Escitalopram
	267
	16,460.9
	16.22 (14.39-18.29)
	0.96 (0.81-1.14)
	0.95 (0.80-1.13)

	Sertraline
	360
	26,106.3
	13.79 (12.44-15.29)
	1.00  (ref.)
	1.00 (ref.)

	
	
	
	
	
	



a age, sex, and calender year
b age, sex, calendar year, marital status, occupation, education, Charlson comorbidity index, prior use of a sedative/hypnotic, and prior use of a corticosteroid. 





















Supplementary Table 5: Results of the “per protocol”-like analysis of the association between sertraline, citalopram and escitalopram treatment and osteoporosis. 
	
	Number of study
subjects
	Number of cases of osteoporosis
	Incidence rate per 1000 person-years
(95%CI)
	Partly adjusteda
hazard rate ratio 
(95%CI)
	Fully adjustedb
hazard rate ratio 
(95%CI)


	Overall
	
	
	
	
	

	Citalopram
	29,635
	2,152
	10.80 (10.35-11.27)
	1.03 (0.93-1.13)
	1.01 (0.92-1.12)

	Escitalopram
	8,271
	588
	9.64 (8.89-10.45)
	0.90 (0.80-1.01)
	0.89 (0.79-1.00)

	Sertraline
	14,466
	574
	8.73 (8.04-9.47)
	1.00 (ref.)
	1.00 (ref.)



a age, sex, and calender year
b age, sex, calendar year, marital status, occupation, education, Charlson comorbidity index, prior use of a sedative/hypnotic, and prior use of a corticosteroid. 




















Supplementary Table 6: The association between sertraline, citalopram and escitalopram treatment and osteoporosis according to competing-risks regression based on Fine and Gray's proportional subhazards model considering death as competing risk.

	
	Partly adjusteda
subhazard ratio 
(95%CI)
	Fully adjustedb
subhazard ratio 
(95%CI)


	Overall
	
	

	Citalopram
	0.96 (0.90-1.02)
	0.96 (0.90-1.02)

	Escitalopram
	0.91 (0.84-0.99)
	0.92 (0.85-0.99)

	Sertraline
	1.00  (ref.)
	1.00 (ref.)



a age, sex, and calender year
b age, sex, calendar year, marital status, occupation, education, Charlson comorbidity index, prior use of a sedative/hypnotic, and prior use of a corticosteroid. 
















Supplementary Figure 1. Examination of potential cumulative dose-response-like relationships using information on adjustment variables from the end of the collection of the 5-year cumulative dose of sertraline, citalopram and escitalopram.

The p-values from the log-rank tests testing cumulative dose-response-like relationships were 0.94 for sertraline, 0.01 for citalopram and 0.87 for escitalopram. 










Supplementary Figure 2: log-log survival functions (test of the proportional hazards assumption).
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