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Depression & Antidepressiva 

•  Depression, 20%. Vanligt med somatisk samsjuklighet.  

•  "...the leading cause of global disability." (WHO) 

•  17% av 65+, 30% av 85+ använder antidepressiva. 

•  3x vid demenssjukdom, 4x vid särskilt boende. 



Fallolyckor & Höftfraktur 

•  Incidensen av fall och frakturer ökar med åldern. 

•  Höftfraktur livstidsrisk - 23% kvinnor, 11% män  

•  30% mortalitet första året 

•  Förlust av oberoende 

•  Höga kostnader 



Antidepressiva & Fallrisk 

•  Människor som använder antidepressiva läkemedel drabbas 
av betydligt fler fallskador än icke-användare. 

•  Varningar i respekterade forum. 
	
Socialstyrelsen: 

"...alla de studerade läkemedelsgrupperna var förenade med en ökad risk för 
fallskada. Antidepressiva medel och opioider uppvisade den högsta risken." 
 

Läkemedelsverket: 
"Biverkningar av SSRI som kan vara extra svåra hos äldre: Fallrisk och benskörhet 
ökar risken för frakturer." 
 

Beerskriterierna: 
"Antidepressants should be avoided in older people with histories of falling unless 
safer alternatives are not available. 



Antidepressiva & Fallrisk 

•  Associationer mellan antidepressiva läkemedel och fallskador  

•  Systematisk översikt och metaanalys (Seppala. JAMDA. 2018) 

•  104 observationsstudier, 3 RCTs. 

•  Alla antidepressiva, Odds Ratio 1.7 (95% CI 1.5-1.9) 

•  Fördubblad risk med SSRI, OR 2.0 (95% CI 1.9-2.2) 

•  Starkast samband snart efter insättning, svagare senare. 

•  Inga påvisade orsakssamband (ingen ökad risk i RCTs). 
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who did not use antidepressant drugs (Table 1; eTable 1 and
eTable 2 in the Supplement).

Associations Between Antidepressant Drug Use
and Hip Fracture
The association between any antidepressant drug use and hip
fracture in the total cohort is shown in the Figure. Antidepres-
sant users had an increased incidence of hip fracture before
and after the initiation of treatment (peak hazard ratio [HR],
5.5; 95% CI, 4.9-6.1). The curve reveals a gradually increasing
hazard ratio, which peaked in the month before the initiation
of therapy and then fell gradually until 1 year after the index
date.

These results were confirmed by evaluation of the asso-
ciation using conditional logistic regression models for 5 time
frames before and the corresponding 5 time frames after the
initiation of treatment (Table 2). The odds ratio (OR) for the
association between any antidepressant drug use and hip frac-
ture peaked 16 to 30 days before the initiation of treatment (OR,
5.76; 95% CI, 4.73-7.01), with the second highest peak occur-
ring 31 to 91 days before treatment initiation (OR, 4.14; 95%
CI, 3.71-4.61).

Subgroup Analyses
The OR for the association between antidepressant use and hip
fracture was highest at 16 to 30 days before treatment initia-

Figure. Associations Between Antidepressant Drug Treatment Initiation and Hip Fracture
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Flexible parametric models for all
participants and all antidepressants
before (A) and after (B) treatment
initiation. Nonusers of
antidepressants are the reference in
the analyses. Conditional analyses
were performed using 3 df and knots
at default positions. The gray area
represents the 95% CI. Participants
who had a hip fracture, died, or
stopped filling their prescription were
censored from the analysis.

Table 2. Multivariable Conditional Logistic Regression Model Associations Between Antidepressant Drug Initiation and Hip Fracturea

Time Frame

OR (95% CI)
Interaction
P Value

All Participants
(N = 408 144) Men (n = 150 658) Women (n = 257 486)

Before initiation of treatment, d

183-365 1.59 (1.46-1.74) 1.87 (1.57-2.22) 1.51 (1.36-1.66) .02

92-182 2.20 (1.98-2.45) 2.31 (1.87-2.86) 2.16 (1.91-2.45) .26

31- 91 4.14 (3.71-4.61) 4.86 (3.91-6.04) 3.90 (3.44-4.42) .08

16-30 5.76 (4.73-7.01) 9.38 (6.11-14.40) 4.82 (3.85-6.02) .006

1-15 2.27 (1.85-2.78) 2.51 (1.72-3.65) 2.16 (1.70-2.76) .44

After initiation of treatment, d

1-15 3.36 (2.76-4.09) 6.15 (4.08-9.29) 2.70 (2.15-3.38) .02

16-30 3.56 (2.88-4.41) 5.93 (3.67-9.60) 3.09 (2.44-3.91) .11

31-91 2.90 (2.59-3.25) 3.20 (2.57-4.00) 2.78 (2.44-3.17) .07

92-182 3.20 (2.85-3.58) 3.76 (2.97-4.77) 3.01 (2.65-3.43) .03

183-365 2.54 (2.32-2.78) 2.50 (2.08-2.99) 2.56 (2.30-2.84) .45

Abbreviation: OR, odds ratio.
a Nonusers of antidepressants are the reference in all analyses. All conditional

models were adjusted for sex and age through matching. All analyses were
adjusted for marital status, level of education, and early retirement at the
index date. All prospective analyses were adjusted for renal failure, chronic
obstructive pulmonary disease, malignant disease, alcohol intoxication,
depression, diabetes, myocardial infarction, ischemic stroke, hemorrhagic
stroke, dementia, and the use of antidementia drugs, antipsychotic drugs,
benzodiazepines, bisphosphonates, and prednisolone at the index date. All

retrospective analyses were adjusted for the same conditions at 1 year before
the index date. In each analysis, each participant who had a hip fracture, had
died, or stopped filling their prescription in any time frame closer to the index
date was excluded along with their matched individual (at the most,
n = 140 608) in the time frame 183 to 365 days after initiation of treatment in
all participants. The interaction term sex × antidepressant was analyzed in
multivariable unconditional logistic regression models using the same
variables as in the conditional analyses, as well as sex and age.
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the incidence of hip fracture in all time frames. For amitriptyline, the association 
was significant in 8 of the 10 time frames. 

Results of the non-conditional multivariable regression analyses of higher versus 
lower dose are presented in Table 18. The study of all antidepressants showed 
increased odds of hip fracture associated with higher doses of antidepressants in 
2 of the 10 time frames, peaking at 16 to 30 days before the initiation of treatment 
(OR, 1.47; 95% CI, 1.26-1.72), and lower odds in one time frame. Higher doses of 
citalopram were associated with increased odds of hip fracture 16 to 30 days 
before treatment initiation and decreased odds in two other time frames. Higher 
doses of mirtazapine were associated with increased odds of hip fracture at 16 to 
30 days before treatment initiation, but not in any other time frame. The 
amitriptyline analysis revealed no difference between users of higher and lower 
doses. 

The results of all simple regression models were presented in the Appendix of the 
original paper, as were the characteristics of subgroups of the cohort, and the 
results of the sensitivity analyses of the subcohorts with major NCD and 
depression, respectively. These analyses showed similar patterns of associations 
as the main results presented above (Appendix of the original paper). 

Associations	between	antidepressant	drug	treatment	initiation	and	hip	fracture,	Paper	III	

	

	

	

	

	

	

	

	

Flexible	parametric	survival	models	for	non-proportional	hazards	for	all	participants	and	all	antidepressants	
before	(A)	and	after	(B)	treatment	initiation.	Non-users	of	antidepressants	are	the	reference	in	the	analyses.	
Conditional	analyses	were	performed	using	three	degrees	of	freedom	and	knots	at	default	positions.	The	grey	
area	represents	the	95%	confidence	interval.	Participants	who	had	a	hip	fracture,	died,	or	stopped	filling	their	
prescription	were	censored	from	the	analysis.	

Syfte 

? 

Syftet var att studera associationen mellan användningen av 
antidepressiva och risken för höftfraktur och hur den förändrades 
över tid, med start ett år innan behandlingen påbörjades. 



Metod 

•  Matchad cohortstudie, nationell 

•  Förskrivningsregistret, patientregistret m.fl. 

•  Läkemedel, diagnoser och socioekonomiska variabler 

•  Hela Sveriges befolkning 65+ 



Metod 

•  2006-2012 

•  Exponering: Ny expediering av recept på antidepressivt lkm 

•  Matchat 1:1 på kön och ålder till icke-användare 

•  Utfall: Höftfraktur året innan och året 

•  Flexible parametric models 

•  Logistiska regressioner i tio tidsintervall 



Resultat 

•  408,144 personer, 50% påbörjade antidepressiv behandling 

•  Medelålder 80 år, 63% kvinnor 

•  63 % SSRI  

•  Användare hade fler sjukdomar 

•  Totalt 18,000 höftfrakturer 

•  2.8 % vs 1.1 % höftfrakturer innan behandling (RR 2.6) 

•  3.5 % vs 1.3 % höftfrakturer under behandling (RR 2.7) 
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of therapy and then fell gradually until 1 year after the index
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Table 2. Multivariable Conditional Logistic Regression Model Associations Between Antidepressant Drug Initiation and Hip Fracturea

Time Frame

OR (95% CI)
Interaction
P Value

All Participants
(N = 408 144) Men (n = 150 658) Women (n = 257 486)

Before initiation of treatment, d

183-365 1.59 (1.46-1.74) 1.87 (1.57-2.22) 1.51 (1.36-1.66) .02

92-182 2.20 (1.98-2.45) 2.31 (1.87-2.86) 2.16 (1.91-2.45) .26

31- 91 4.14 (3.71-4.61) 4.86 (3.91-6.04) 3.90 (3.44-4.42) .08

16-30 5.76 (4.73-7.01) 9.38 (6.11-14.40) 4.82 (3.85-6.02) .006

1-15 2.27 (1.85-2.78) 2.51 (1.72-3.65) 2.16 (1.70-2.76) .44

After initiation of treatment, d

1-15 3.36 (2.76-4.09) 6.15 (4.08-9.29) 2.70 (2.15-3.38) .02

16-30 3.56 (2.88-4.41) 5.93 (3.67-9.60) 3.09 (2.44-3.91) .11

31-91 2.90 (2.59-3.25) 3.20 (2.57-4.00) 2.78 (2.44-3.17) .07

92-182 3.20 (2.85-3.58) 3.76 (2.97-4.77) 3.01 (2.65-3.43) .03

183-365 2.54 (2.32-2.78) 2.50 (2.08-2.99) 2.56 (2.30-2.84) .45

Abbreviation: OR, odds ratio.
a Nonusers of antidepressants are the reference in all analyses. All conditional

models were adjusted for sex and age through matching. All analyses were
adjusted for marital status, level of education, and early retirement at the
index date. All prospective analyses were adjusted for renal failure, chronic
obstructive pulmonary disease, malignant disease, alcohol intoxication,
depression, diabetes, myocardial infarction, ischemic stroke, hemorrhagic
stroke, dementia, and the use of antidementia drugs, antipsychotic drugs,
benzodiazepines, bisphosphonates, and prednisolone at the index date. All

retrospective analyses were adjusted for the same conditions at 1 year before
the index date. In each analysis, each participant who had a hip fracture, had
died, or stopped filling their prescription in any time frame closer to the index
date was excluded along with their matched individual (at the most,
n = 140 608) in the time frame 183 to 365 days after initiation of treatment in
all participants. The interaction term sex × antidepressant was analyzed in
multivariable unconditional logistic regression models using the same
variables as in the conditional analyses, as well as sex and age.

Association Between Antidepressant Drug Use and Hip Fracture in Older People Original Investigation Research

jamapsychiatry.com (Reprinted) JAMA Psychiatry February 2019 Volume 76, Number 2 175

© 2019 American Medical Association. All rights reserved.

Downloaded From: https://jamanetwork.com/ by a Umea University Library User  on 08/21/2019

the incidence of hip fracture in all time frames. For amitriptyline, the association 
was significant in 8 of the 10 time frames. 

Results of the non-conditional multivariable regression analyses of higher versus 
lower dose are presented in Table 18. The study of all antidepressants showed 
increased odds of hip fracture associated with higher doses of antidepressants in 
2 of the 10 time frames, peaking at 16 to 30 days before the initiation of treatment 
(OR, 1.47; 95% CI, 1.26-1.72), and lower odds in one time frame. Higher doses of 
citalopram were associated with increased odds of hip fracture 16 to 30 days 
before treatment initiation and decreased odds in two other time frames. Higher 
doses of mirtazapine were associated with increased odds of hip fracture at 16 to 
30 days before treatment initiation, but not in any other time frame. The 
amitriptyline analysis revealed no difference between users of higher and lower 
doses. 

The results of all simple regression models were presented in the Appendix of the 
original paper, as were the characteristics of subgroups of the cohort, and the 
results of the sensitivity analyses of the subcohorts with major NCD and 
depression, respectively. These analyses showed similar patterns of associations 
as the main results presented above (Appendix of the original paper). 
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Flexible	parametric	survival	models	for	non-proportional	hazards	for	all	participants	and	all	antidepressants	
before	(A)	and	after	(B)	treatment	initiation.	Non-users	of	antidepressants	are	the	reference	in	the	analyses.	
Conditional	analyses	were	performed	using	three	degrees	of	freedom	and	knots	at	default	positions.	The	grey	
area	represents	the	95%	confidence	interval.	Participants	who	had	a	hip	fracture,	died,	or	stopped	filling	their	
prescription	were	censored	from	the	analysis.	
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Multivariable	conditional	logistic	regression	results	for	associations	between	

antidepressant	drug	treatment	initiation	and	hip	fracture,	Paper	III	
	

Time	frame,	days	

Total	
(n	=	408,144)	

Men	
(n	=	150,658)	

Women	
(n	=	257,486)	

	

Interaction,	P	
Before	initiation	of	treatment	 	

183–365	 1.59	(1.46–1.74)	 1.87	(1.57–2.22)	 1.51	(1.36–1.66)	 0.016	

92–182	 2.20	(1.98–2.45)	 2.31	(1.87–2.86)	 2.16	(1.91–2.45)	 0.258	

31–91	 4.14	(3.71–4.61)	 4.86	(3.91–6.04)	 3.90	(3.44–4.42)	 0.082	

16–30	 5.76	(4.73–7.01)	 9.38	(6.11–14.40)	 4.82	(3.85–6.02)	 0.006	

1–15	 2.27	(1.85–2.78)	 2.51	(1.72–3.65)	 2.16	(1.70–2.76)	 0.442	

After	initiation	of	treatment	 	

1–15	 3.36	(2.76–4.09)	 6.15	(4.08–9.29)	 2.70	(2.15–3.38)	 0.015	

16–30	 3.56	(2.88–4.41)	 5.93	(3.67–9.60)	 3.09	(2.44–3.91)	 0.112	

31–91	 2.90	(2.59–3.25)	 3.20	(2.57–4.00)	 2.78	(2.44–3.17)	 0.065	

92–182	 3.20	(2.85–3.58)	 3.76	(2.97–4.77)	 3.01	(2.65–3.43)	 0.028	

183–365	 2.54	(2.32–2.78)	 2.50	(2.08–2.99)	 2.56	(2.30–2.84)	 0.446	

Results	presented	as	Odds	Ratio	(95	%	Confidence	Interval);	Interaction,	sex*antidepressant.	

Non-users	of	antidepressants	are	the	reference	in	all	analyses.	All	conditional	models	were	adjusted	for	sex	

and	age	through	matching.	All	analyses	were	adjusted	for	marital	status,	level	of	education,	and	early	

retirement	at	the	index	date.	All	prospective	analyses	were	adjusted	for	renal	failure,	chronic	obstructive	

pulmonary	disease,	malignant	disease,	alcohol	intoxication,	depression,	diabetes	mellitus,	myocardial	

infarction,	ischemic	stroke,	haemorrhagic	stroke,	major	neurocognitive	disorder,	and	the	use	of	anti-

dementia	drugs,	antipsychotic	drugs,	benzodiazepines,	bisphosphonates	and	prednisolone	at	the	index	date.	

All	retrospective	analyses	were	adjusted	for	the	same	conditions	at	1	year	before	the	index	date.	In	each	

analysis,	each	participant	who	had	a	hip	fracture,	had	deceased,	or	stopped	filling	their	prescription	in	any	

time	frame	closer	to	the	index	date	was	excluded	along	with	their	matched	individual,	at	the	most	n	=	
140,608,	in	the	time	frame	183-365	days	after	initiation	of	treatment	in	all	participants.	The	interaction	term	

sex*antidepressant	was	analysed	in	multivariable	non-conditional	logistic	regression	models	using	the	same	

variables	as	in	the	conditional	analyses,	as	well	as	sex	and	age.	
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sex*antidepressant	was	analysed	in	multivariable	non-conditional	logistic	regression	models	using	the	same	

variables	as	in	the	conditional	analyses,	as	well	as	sex	and	age.	
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Bakgrund och Syfte 

•  Associationer mellan neuroleptika och höftfraktur 
•  Inga påvisade orsakssamband 
•  Varningar i respekterade forum 
 
•  Samband mellan neuroleptika och höftfraktur året innan,  

och året efter påbörjad behandling 



Metod 

•  Matchad cohortstudie, nationell 

•  Förskrivningsregistret, patientregistret m.fl. 

•  Läkemedel, diagnoser och socioekonomiska variabler 

•  Hela Sveriges befolkning 65+ 



Metod 

•  2006-2017 

•  Exponering: Ny expediering av recept på neuroleptika 

•  Matchat 1:1 på kön och ålder till icke-användare 

•  Utfall: Höftfraktur året innan och året 

•  Flexible parametric models 

•  Logistiska regressioner i tio tidsintervall 



Resultat 

•  255,274 personer, hälften påbörjade neuroleptikabehandling 

•  Medelålder 82 år, 60% kvinnor 

•  46 % Risperidon, 27 % Haloperidol 

•  Användare betydligt sjukare och skörare 

•  Totalt 13,000 höftfrakturer 

•  4.7 % vs 1.3 % höftfrakturer innan behandling (RR 3.5) 

•  3.2 % vs 0.9 % höftfrakturer under behandling (RR 3.7) 
 



Resultat  

82 

Associations	between	antipsychotic	drug	treatment	initiation	and	hip	fracture,	Paper	IV	

	

	

	

	

	

	

	

	

	

	

Flexible	parametric	survival	models	for	non-proportional	hazards	for	all	participants	and	all	antipsychotics	
before	and	after	treatment	initiation,	with	antipsychotic	non-users	serving	as	the	reference.	Conditional	
analyses	were	performed	using	three	degrees	of	freedom	and	knots	at	default	positions.	The	grey	area	
represents	the	95%	confidence	interval.	Each	case-control	pair	was	censored	if	the	case	stopped	using	
antipsychotics,	if	the	control	started	using	antipsychotics,	if	either	individual	sustained	a	hip	fracture	or	died,	or	
when	December	31,	2017,	was	reached. 	



Resultat  

85 

Multivariable	conditional	logistic	regression	results	for	associations	between	

antipsychotic	drug	treatment	initiation	and	hip	fracture,	Paper	IV	
	

Time	frame,	days	

Total	
(n	=	255,274)	

Women		
(n	=	152,890)	

Men		
(n	=	102,384)	

Before	initiation	of	treatment	
183–365	 1.75	(1.58–1.93)	 1.74	(1.55–1.95)	 1.72	(1.42–2.08)	

92–182	 3.28	(2.89–3.73)	 3.05	(2.63–3.53)	 4.00	(3.09–5.18)	

31–91	 5.63	(4.90–6.45)	 4.91	(4.19–5.75)	 7.81	(5.94–10.26)	

16–30	 9.09	(7.00–11.81)	 7.83	(5.72–10.72)	 12.17	(7.56–19.60)	

1–15	 5.84	(4.42–7.71)	 4.44	(3.24–6.09)	 11.70	(6.42–21.33)	

After	initiation	of	treatment	
1–15	 4.31	(3.05–6.10)	 3.58	(2.47–5.20)	 9.03	(3.43–23.76)	

16–30	 3.27	(2.36–4.51)	 2.46	(1.71–3.52)	 8.45	(4.01–17.83)	

31–91	 3.24	(2.67–3.93)	 2.74	(2.19–3.43)	 4.83	(3.31–7.05)	

92–182	 3.30	(2.70–4.04)	 2.84	(2.26–3.57)	 5.33	(3.50–8.11)	

183–365	 2.86	(2.40–3.39)	 2.38	(1.97–2.87)	 5.28	(3.55–7.84)	

All	results	presented	as	Odds	Ratio	(95	%	Confidence	Interval)	

Non-users	of	antipsychotics	served	as	the	reference	in	all	analyses.	All	models	were	adjusted	for	sex	and	age	

through	matching.	All	analyses	were	adjusted	for	marital	status,	level	of	education,	early	retirement,	foreign	

background,	care	level,	and	income	at	the	index	date.	All	prospective	analyses	were	adjusted	for	alcohol	

intoxication,	chronic	obstructive	pulmonary	disease,	diabetes,	kidney	failure,	major	neurocognitive	disorder,	

malignant	disease,	myocardial	infarction,	osteoporosis,	rheumatic	disease,	stroke,	and	the	use	of	

glucocorticoids,	anxiolytics,	hypnotics,	and	antidepressants	at	the	index	date.	All	retrospective	analyses	were	

adjusted	for	the	same	conditions	at	1	year	before	the	index	date.	Each	case-control	pair	was	excluded	from	

further	analyses	if	the	case	stopped	using	antipsychotics,	if	the	control	started	using	antipsychotics,	if	either	

individual	sustained	a	hip	fracture	or	died	in	a	time	frame	closer	to	the	index	date,	or	when	December	31,	

2017,	was	reached.	
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Avslutningsvis 

•  Riskerna med psykofarmaka tycks vara överdrivna 

•  Men gör de nytta? 

•  Individuell uppföljning och omprövning 

•  Ny statistisk metod 

•  Utveckling och applicering 
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