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Abstract.11

Background: Safety warnings from health authorities are currently intended to limit the use of psychotropic agents in
dementia-related conditions. Evidence concerning the use of antidepressants in dementia is, however, scarce and contradictory.

12

13

Objective: To evaluate antidepressant use among individuals with Alzheimer’s disease (AD) and related disorders in the
French population between 2010 and 2014.

14

15

Method: Antidepressant prescriptions in individuals with AD, mixed dementia (MD), and vascular dementia (VaD) in the
French National Alzheimer Database between 2010 and 2014 were analyzed (N = 199,544).

16

17

Results: Multivariate analysis showed an annual significant increase (p < 0.001) in the prescription rate of antidepressants from
26% (2010) to 31% (2014), and identified female gender, younger age, higher education, living in long-term facilities, more
severe cognitive decline, and presence of vascular signs (VaD and MD) as associated factors for antidepressant prescribing.
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Conclusion: The annual increase of antidepressant prescribing among individuals with AD, MD, and VaD in French
specialized settings may be partially related to the lack of current valuable medications for dementia-related behavioral
symptoms.
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INTRODUCTION25

Prescription of antidepressants in the elderly26

population is mostly related to the management27

of depressive symptoms and of major depressive28

disorders, as well as for management of several29
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dementia-related behavioral disturbances such as 30

anxiety, irritability, and disinhibition. However, 31

current evidence for antidepressant use in the man- 32

agement of depression in people living with dementia 33

tends to be inconclusive [1]. In dementia, antidepres- 34

sant use is more frequent among depressed versus 35

non-depressed individuals, but only around 60% of 36

depressed individuals with dementia is treated with 37

antidepressant medications [2]. Additionally, rates of 38

antidepressant use do not significantly differ between 39
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depressed individuals with and without associated40

dementia in long-term care facilities [3].41

In large cohorts investigating the use of psy-42

chotropic medications, antidepressant use in demen-43

tia remains important. The percentage of individuals44

diagnosed with Alzheimer’s disease (AD) or receiv-45

ing at least one prescription of anti-AD symptomatic46

agents who received antidepressant medications47

ranged from 46-47% in the south of France (2010)48

[4] and in the USA (2008) [5], to 53%in Finland49

(2005–2011) [6]. Lower percentages were found50

in the UK, where antidepressant average use in51

individuals with dementia and first-time users of anti-52

AD symptomatic agents between 1995 and 201153

increased from 10.7% to 26.3% [7].54

Rates of antidepressant use among elderly individ-55

uals with dementia living in long-term care facilities56

could be even higher, up to 98% [5, 8], with57

several geographical discrepancies (around 30% in58

Switzerland [9] and 65.6% in the USA [5]).59

Psychotropic medication use is usually associated60

with greater severity of dementia and poorer medical61

status. It has also been longitudinally associated with62

more rapid cognitive decline. Antidepressants and63

selective serotonin re-uptake inhibitors (SSRIs) (as64

well as benzodiazepines and typical antipsychotics)65

have been associated with a more rapid increase in66

dementia severity, and SSRIs (as well as conven-67

tional and atypical antipsychotics) with a more rapid68

increase in neuropsychiatric symptoms [10].69

Use of antidepressants could also vary according70

to the type of dementia. It has been previously shown71

that among elderly individuals with neuropathologi-72

cally verified-dementia, a history of depression prior73

to dementia onset was more common and more74

therapy-resistant in vascular dementia (VaD) than in75

AD [11]. A recent meta-analysis confirmed that late-76

life depression is associated with increased likelihood77

of dementia, but was unable to find a relationship with78

a specific type of dementia (AD or VaD) [12].79

The evolution of antidepressant use in the aging80

populations (with or without dementia) across years81

is not clear when considering the existing literature.82

Furthermore, despite the fact that two recent stud-83

ies reported a lack of efficacy of several common84

antidepressants for the management of depression85

in AD [1, 13], to the best of our knowledge, no86

recent recommendations for the use of antidepres-87

sant in AD and related disorders have been proposed.88

On the contrary, safety warnings have been issued89

for other psychotropic medications, such as antipsy-90

chotics, leading to specific recommendations for91

their prescription, with governmental incentives to 92

decrease their use. As antidepressants efficacy for 93

the management of behavioral and psychological 94

symptoms of dementia has been shown to be sim- 95

ilar to antipsychotics [14], it is possible that the 96

reduction of antipsychotics could have promoted 97

antidepressant use as alternative pharmacologic treat- 98

ment. 99

The aim of the present study was to investigate 100

the evolution of antidepressant use among individu- 101

als diagnosed with AD, mixed dementia (MD), and 102

VaD in specialized settings between 2010 and 2014, 103

using inputs from the French National database on 104

Alzheimer’s disease (BNA), in regard to the decrease 105

of antipsychotics. The secondary aims were to inves- 106

tigate demographic and clinical factors associated 107

with the use of antidepressants in dementia, and to 108

compare the use of antidepressants between demen- 109

tia with (VaD and MD) or without (AD) associated 110

vascular signs. 111

MATERIALS AND METHODS 112

French Alzheimer national database 113

The BNA is part of the French strategy to fight 114

against dementia [15, 16]. The aim of this database 115

is to provide information about the medical activity 116

of the French memory centers in order to 1) adapt the 117

healthcare provision, and 2) generate epidemiologic 118

knowledge on the diseases and the medical practices. 119

Information collected in the BNA consists of a lim- 120

ited set of data concerning demographic, diagnostic, 121

and clinical data selected by a national consensus 122

group. The number of variables was restricted to 123

facilitate and enhance care providers to participate 124

in this national database. Participants are all the 125

456 French memory units [memory centers (n = 399) 126

and resource and research memory centers (regional 127

level, n = 57)] and independent neurologists (n = 61) 128

who expressed the willingness to participate. 129

In the BNA, each time a patient consults a center, 130

a record is generated and transferred to the database. 131

Therefore, one patient can figure more than once in 132

the BNA, depending on the number of medical acts 133

he/she underwent. 134

Information we used for this study are: gender, 135

age, living conditions, education, type of center, 136

referring modalities, location of the patient, Mini- 137

Mental Score Examination (MMSE) [17], date of 138

consultation, diagnosis, and treatments. The BNA 139

differentiates 38 diagnostic groups, based on ICD-10 140
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classification. The code related to AD is F00.1, to MD141

is F00.2, and F01.9 is used for VaD. For treatments,142

the BNA records the presence of a prescription for143

6 groups of psychotropic drugs classified as follow:144

antidepressant, anxiolytic, hypnotic, antipsychotic,145

cholinesterase inhibitors (ChEIs), and N-Methyl-D-146

aspartate receptor antagonist (NMDA). No data is147

available on drug generics or brand names, nor on148

dosage.149

Please refer to [18] for a more detailed description150

of the BNA.151

Subjects selection152

We performed an extraction from the database with153

data from 1 January 2010 to 31 December 2014. Indi-154

viduals who received one of the three diagnoses of155

interest (AD, MD, and VaD) at least once during the156

study timeframe were included in the analysis.157

Individuals receiving prescriptions of anti-AD158

agents without an associated AD diagnosis were not159

considered for the analysis.160

A single patient could have different entries in161

different years of study, corresponding to differ-162

ent consultations. To describe the whole population163

included in the study, we selected the first diagnosis164

attributed to the patient within the study period. To165

describe the population according to the year of con-166

sultation we adopted the same rule, so if an individual167

had two or more different diagnoses between 2010168

and 2014, the first one was systematically considered.169

Similarly, if patients were assigned with different170

scores at the MMSE tests during the study period, the171

first MMSE done in the period for the analysis was172

systematically considered for the descriptive analy-173

sis. For the multivariate analyses, all MMSE scores174

were considered.175

Concerning treatments, a patient was considered176

as “under treatment” if at least one prescription177

appeared each year during the study period.178

Statistical analysis179

The proposed design is a repeated cross sectional180

study.181

Descriptive analyses were conducted using per-182

centages for categorical variables, and mean and183

standard deviation for quantitative ones. If needed,184

quantitative variables were categorized.185

To analyze factors associated with antidepres-186

sant prescribing, we performed regression analyses187

including baseline data (age, gender, education, type188

579,318 patients in total
223,073 patients with at least one diagnosis of AD, MD, or VaDbetween 2010 and 2014
199,544 patients with at least one MMSE available

Fig. 1. Selection of the participants included in the study. ∗number
of individuals (with a diagnosis of AD, MD, or VaD and at least
one MMSE available) each year. A same individual could have
more than one consultation each year.

of center, sent by, location of the patient, diagnosis) 189

and follow-up data (MMSE, neuroleptic, hypnotic, 190

anxiolytic, NMDA antagonists, ChEIs, lifestyle). To 191

take into account possible repeated measures (as a 192

same patient can have several consultations over the 193

period, and thus several data entries), we used gener- 194

alized estimating equations models (GEE). 195

All variables significantly associated with antide- 196

pressant prescribing in a univariate GEE model 197

(p < 0.05) were included in the multivariate GEE 198

models. Only variables still significantly associated 199

with the outcome variable with a p-value <0.05 were 200

kept in the final model. We also tested all second order 201

interactions concerning the variable “year of consul- 202

tation” and significant interactions were included in 203

the final model. Adjusted odds ratios are presented 204

with a 95% confidence interval. 205

All tests were performed bilaterally. Statistics were 206

done with SAS Enterprise Guide software, version 207

5.1 (SAS Inc., Cary, NC). 208

RESULTS 209

Between 2010 and 2014, 223,073 individuals with 210

a diagnosis of AD, MD, or VaD consulted one of the 211

BNA centers. Among them, 199,544 individuals were 212

considered for the final analysis as they had over the 213

2010–2014 period at least one global cognitive eval- 214

uation using the MMSE (mean of 1.7 consultations; 215

see Fig. 1). 216
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Demographic characteristics of the study popula-217

tion are presented in Table 1.218

For the three diagnostic subgroups, the major-219

ity of individuals with dementia were living in the220

community (more than 80%), within a 50-kilometer221

area from the memory clinic (more than 90%), were222

mainly addressed by the GP (more than 55%), and223

had a primary or lower education level (more than224

50%).225

Among all diagnostic subgroups (n = 199,544),226

60,913 individuals (30.3%) received at least one227

antidepressant prescription between 2010 and 2014228

[30.5% for AD (n = 39,720), 31.3% for MD229

(n = 14,794), 29.4% for VaD (n = 6,399)]. Antide-230

pressant prescribing frequencies were 29.5% for231

community-living individuals (29.6% for AD, 30.0%232

for MD, and 27.8% for VaD) and 35.8% for individ-233

uals from long-term care facilities (35.2% for AD,234

36.8% for MD, and 36.2% for VaD), respectively (See235

Supplementary Data).236

Prevalence of antidepressant use had an average237

frequency of 25–30% per year between 2010 and238

2014, with a slight tendency to increase from 2010 to239

2014 (Table 2).240

Considering individuals that received at least one241

antidepressant prescription per year, more than 50%242

were prescribed antidepressants every year as a single243

psychotropic medication. An association of antide-244

pressant and anxiolytic was found for around 20% of245

patients each year. All others types of psychotropic246

associations were around or lower than 5%. The asso-247

ciation between antidepressant and anti-dementia248

agents (NMDA antagonists and ChEIs) was between249

20% and 30% for NMDA antagonists, and between250

45% and 60% for ChEIs, with a decrease from 2010251

to 2013 followed by an increase as of 2014.252

Table 3 shows the estimated odds ratios for the mul-253

tivariate GEE models for antidepressant prescription.254

After multivariate adjustment, we found a signifi-255

cant increased use of antidepressants each year, from256

2010 to 2014, a significant increased level of pre-257

scriptions for females versus males, as well as for258

individuals with secondary and superior educational259

levels, for patients from long-term care facilities ver-260

sus community-living individuals, and a decreased261

use when age was higher. Antidepressant prescribing262

from neurologists in private practice was significantly263

lower compared to classical memory consultations264

and regional reference memory centers. Use of any265

other type of psychotropic drugs or anti-dementia266

agents was an associated factor of antidepressant pre-267

scribing. In addition, the use of antidepressants was268

significantly more important for MD and VaD com- 269

pared to AD. Interactions between years and gender, 270

years and level of education, and years and age at 271

baseline were significant and added to the final mod- 272

els (data not shown). 273

DISCUSSION 274

Our main results showed a prescription rate of 275

antidepressant use among individuals diagnosed with 276

AD, MD or VaD in France at around 25–30%, with a 277

significant increase in antidepressant use from 2010 278

to 2014. 279

Prevalence of antidepressant use 280

Our results regarding prevalence of antidepressant 281

use are consistent with most previous studies on peo- 282

ple with dementia that included several diagnostic 283

categories, as we did [19], while studies including 284

only people with AD found rates of antidepressant 285

use slightly higher: 34.8% in Arbus (686 AD sub- 286

jects from the REAL.fr cohort) [2], 39% in Tartaglia 287

(3,638 AD subjects (mean age = 76)) [20]. 288

Previous studies found that several factors are 289

associated with increased rates of psychotropic med- 290

ications, including gender (female), oldest age, low 291

income or low education level, ‘not married’ status or 292

low linking social capital [21], a history of psychiatric 293

disease [3], longer AD duration, and a more severe 294

AD stage [20]. Regarding antidepressants specifi- 295

cally, the aforementioned factors remained globally 296

similar, also including an association between antide- 297

pressant use and higher vascular risk factors [20]. 298

In agreement with these studies, we did find 299

an increased antidepressant use for females versus 300

males, and for more cognitively impaired individuals 301

(lower MMSE score). However, contrary to previ- 302

ous reports, we found that older individuals and 303

individuals with lower education levels received sig- 304

nificantly fewer antidepressants over the 5-year study 305

period. Antidepressant use increased for individuals 306

living in long-term care facilities, possibly due to the 307

increased risk of associated behavioral and psycho- 308

logical symptoms in this population [22, 23]. 309

Consistent with previous findings, the presence 310

of vascular signs increased the likelihood for peo- 311

ple with dementia to receive antidepressants, despite 312

crude rates of antidepressant use for people with 313

MD/VaD were globally similar to those for peo- 314

ple with AD (data not shown). Unfortunately, the 315

BNA does not provide information regarding the 316
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Table 1
Demographic characteristics according the diagnosis – BNA (N = 199,544)

All (N = 199,544) AD (n = 130,437) MD (n = 47,318) VaD (n = 21,789)
n (%) n (%) n (%) n (%)

Age at first consultation with the diagnosis
≤75 years 29,204 (14.6) 20,777 (15.9) 4,712 (10.0) 3,715 (17.1)
76–80 39,853 (20.0) 26,450 (20.3) 8,980 (19.0) 4,423 (20.3)
81–85 61,469 (30.8) 39,860 (30.6) 15,264 (32.3) 6,345 (29.1)
>85 69,018 (34.6) 43,350 (33.2) 18,362 (38.8) 7,306 (33.5)
Gender
Female 133,096 (66.7) 91,533 (70.2) 29,490 (62.3) 12,073 (55.4)
Male 66,448 (33.3) 38,904 (29.8) 17,828 (37.7) 9,716 (44.6)
Education
No education / primary 116,697 (58.5) 74,415 (57.1) 29,276 (61.9) 13,006 (59.7)
Secondary 1st cycle 31,619 (15.9) 20,470 (15.7) 7,456 (15.8) 3,693 (17.0)
Secondary 2nd cycle 16,543 (8.3) 11,494 (8.8) 3,353 (7.1) 1,696 (7.8)
Superior 14,355 (7.2) 9,952 (7.6) 2,932 (6.2) 1,471 (6.8)
Unknown 20,330 (10.2) 14,106 (10.8) 4,301 (9.1) 1,923 (8.8)
Type of center
Memory clinic 150,409 (75.4) 96,378 (73.9) 37,249 (78.7) 16,782 (77.0)
Regional specialized memory clinic 43,943 (22.0) 30,137 (23.1) 9,127 (19.3) 4,679 (21.5)
Private practice neurologist 5,192 (2.6) 3,922 (3.0) 942 (2.0) 328 (1.5)
Initially referred by
GP 131,584 (65.9) 89,440 (68.6) 30,140 (63.7) 12,004 (55.1)
Neurologist 9,564 (4.8) 6,636 (5.1) 1,703 (3.6) 1,225 (5.6)
Other specialist 22,239 (11.1) 13,016 (10.0) 5,996 (12.7) 3,227 (14.8)
Direct 8,500 (4.3) 6,078 (4.7) 1,733 (3.7) 689 (3.2)
Others 27,657 (13.9) 15,267 (11.7) 7,746 (16.4) 4,644 (21.3)
Lifestyle at baseline
Community-living 167,319 (83.9) 111,046 (85.1) 38,589 (81.6) 17,684 (81.2)
Long-term care facility 32,225 (16.2) 19,391 (14.9) 8,729 (18.5) 4,105 (18.8)
Location of the patient at baseline
Within 50 Km from the memory clinic 184,406 (92.4) 119,775 (91.8) 44,337 (93.7) 20,294 (93.1)
>50 Km from the memory clinic 15,238 (7.6) 10,662 (8.2) 2,981 (6.3) 1,495 (6.9)
MMSE at first record
0–10 24,761 (12.4) 17,968 (13.8) 5,156 (10.9) 1,637 (7.5)
11–20 103,348 (51.8) 67,439 (51.7) 26,169 (55.3) 9,740 (44.7)
21–30 71,435 (35.8) 45,030 (34.5) 15,993 (33.8) 10,412 (47.8)

AD, Alzheimer’s disease; MD, mixed dementia; VaD, vascular dementia; GP, general practitioner.

mood status of people with dementia, and thus does317

not allow investigation of the potential relationship318

between depressive symptoms and increased risk319

of antidepressant prescribing for individuals with320

vascular signs.321

Between 2010 and 2014, MMSE scores at the first322

record in the BNA tended to slightly increase (data not323

shown). This trend was similar for all diagnostic sub-324

groups despite AD patients being more cognitively325

impaired at baseline compared to those patients with326

MD and VaD.327

Concerning co-prescriptions, antidepressant med-328

ications were frequently associated with other329

psychotropic drugs, and more specifically with anx-330

iolytic medications [24]. In the Swedish registry331

investigating newly diagnosed individuals with mild332

AD, 2.6% concurrently used ≥3 psychotropic med-333

ications [25]. Our results are in this line with these334

previous studies, showing an overall 20% frequency335

of the antidepressant-anxiolytic association. In the 336

BNA, associations of 3 or more psychotropic medi- 337

cations were lower than 5%. 338

Antidepressant medications have been shown to 339

be prescribed in dementia for different causes, from 340

disturbing behaviors to depressive symptoms (around 341

25%) and major depressive disorders (around 50%) 342

[3]. Reasons leading to antidepressant use, however, 343

were not available in the BNA, that does not pro- 344

vide any information regarding associated disturbing 345

behaviors and cannot report two associated diag- 346

noses for a same patient (i.e,. dementia and associated 347

depressive syndrome). 348

Evolution of antidepressant use between 2010 349

and 2014 350

Interestingly, we did observe an overall slight 351

increase of antidepressant medications over the last 352
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Table 2
Frequency of antidepressant prescription and psychotropic associations across years from 2010 to 2014. ChEIs = cholinesterase inhibitors

2010 2011 2012 2013 2014

At least one antidepressant prescription∗∗
No n 34,656 42,692 48,144 51,737 53,242

% 74.1 70.9 70.1 70.1 68.4
Yes n 12,134 17,509 20,515 22,022 24,615

% 25.9 29.1 29.9 29.9 31.6
total 46,790 60,201 68,659 73,759 77,857

Psychotropic associations among patients receiving
at least one antidepressant prescription

Antidepressant only n 7,041 9,939 11,570 12,406 13,491
% 58.0 56.8 56.4 56.3 54.8

Antidepressant + hypnotic n 670 1,010 1,211 1,257 1,361
% 5.5 5.8 5.9 5.7 5.5

Antidepressant + hypnotic + antipsychotic n 134 208 193 214 228
% 1.1 1.2 0.9 1.0 0.9

Antidepressant + antipsychotic n 641 976 1,072 1,144 1,285
% 5.3 5.6 5.2 5.2 5.22

Antidepressant + anxiolytic n 2,496 3,527 4,327 4,732 5,471
% 20.6 20.1 21.1 21.5 22.2

Antidepressant + anxiolytic + hypnotic n 525 808 948 969 1,141
% 4.3 4.6 4.6 4.4 4.6

Antidepressant + anxiolytic + antipsychotic n 463 769 898 982 1,227
% 3.8 4.4 4.4 4.5 5.0

Antidepressant + anxiolytic + hypnotic + antipsychotic n 164 272 296 318 411
% 1.4 1.6 1.4 1.4 1.7

total 12,134 17,509 20,515 22,022 24,615
Anti-dementia agents among patients receiving

at least one antidepressant prescription
Antidepressant + NMDA antagonist No n 8,430 12,895 15,982 17,279 17,842

% 69.5 73.7 77.9 78.5 72.5
Yes n 3,704 4,614 4,533 4,743 6,773

% 30.5 26.3 22.1 21.5 27.5
total 12,134 17,509 20,515 22,022 24,615

Antidepressant + ChEIs No n 4,450 6,939 9,297 11,710 11,991
% 36.7 39.6 45.3 53.2 48.7

Yes n 7,684 10,570 11,218 10,312 12,624
% 63.3 60.4 54.7 46.8 51.3

total 12,134 17,509 20,515 22,022 24,615
Antidepressant + ChEIs + NMDA antagonist No n 10,180 15,180 18,521 20,386 21,833

% 83.9 86.7 90.3 92.6 88.7
Yes n 1,954 2,329 1,994 1,636 2,782

% 16.1 13.3 9.7 7.4 11.3
total 12,134 17,509 20,515 22,022 24,615

∗∗p < 0.001.

5-year among elderly individuals diagnosed with AD,353

MD, or VaD in the BNA. Several hypotheses could354

be advanced to explain the increased prescription rate355

of antidepressants from 2010 to 2014.356

A first possibility, as advanced in the introduction,357

is that the increase in the antidepressant use reflected358

changes over the time in prescribing habits. Use359

of anti-AD symptomatic agents (ChEIs and NMDA360

antagonists) has decreased in France after the pub-361

lication, in 2012, of several warnings against this362

type of pharmacologic treatments (lack of efficacy363

and risk of adverse events) [26]. Safety warnings364

for antipsychotics in dementia likely led also to365

a decrease in antipsychotic prescribing [27]. Both366

anti-AD agents and antipsychotics could contribute 367

to the management of behavioral and psychologi- 368

cal symptoms in dementia, and their decreased use 369

could have promoted antidepressant use as alternative 370

pharmacologic treatment. 371

A second possibility is that the increase in antide- 372

pressant use over the time could be partially explained 373

by the progressive inclusion in the BNA of less severe 374

stages of people with dementia, likely having early 375

behavioral disturbances such as depressive symp- 376

toms. This is confirmed by the evolution of the MMSE 377

score at the first record: indeed we did observe a bet- 378

ter cognitive status at first record between 2010 and 379

2014. The severity of behavioral and psychological 380
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Table 3
Determinants of antidepressant prescription using GEE estimation – BNA (N = 199,544)

multivariate GEE
Adjusted Odds ratio [CI 95%] p-value

Years
2010 1
2011 1.19 [1.13; 1.26] <0.001
2012 1.32 [1.24; 1.41] <0.001
2013 1.42 [1.32; 1.52] <0.001
2014 1.59 [1.49; 1.70] <0.001
MMSE
0–10 1.06 [1.03; 1.09] <0.001
11–20 1.04 [1.02; 1.05] <0.001
21–30 1
Age at the time of the diagnosis
≤75 years 1
76–80 0.90 [0.84; 0.96] 0.001
81–85 0.82 [0.77; 0.87] <0.001
>85 0.79 [0.75; 0.84] <0.001
Gender
Female 1.48 [1.41; 1.54] <0.001
Male 1
Education
No education / primary 1
Secondary 1st cycle 1.05 [0.99; 1.11] 0.093
Secondary 2nd cycle 1.21 [1.12; 1.30] <0.001
Superior 1.15 [1.06; 1.25] 0.001
Unknown 0.90 [0.84; 0.97] 0.004
Type of centre
Memory clinic 1
Regional reference memory clinic 1.13 [1.10; 1.16] <0.001
Private practice neurologist 0.45 [0.42; 0.48] <0.001
Neuroleptic
No 1
Yes 1.56 [1.50; 1.61] <0.001
Hypnotic
No 1
Yes 1.82 [1.76; 1.89] <0.001
Anxiolytic
No 1
Yes 2.70 [2.63; 2.78] <0.001
NMDA antagonist
No 1
Yes 1.20 [1.18; 1.22] <0.001
ChEIs
No 1
Yes 1.33 [1.30; 1.35] <0.001
Lifestyle
Community-living 1
Long-term care facility 1.25 [1.22; 1.28] <0.001
Diagnosis
AD 1
MD 1.11 [1.08; 1.13] <0.001
VaD 1.17 [1.13; 1.21] <0.001
Years * Gender 1 0.006
Years * Level of education 1 0.025
Years * Age at baseline 1 0.006
1significant interactions entered in the model.

symptoms tend to increase with the severity of the381

dementia [28]. However depressive symptoms are382

often early symptoms in the dementia process, and383

their prevalence remain steady during the evolution384

of the disease [28]. This interpretation cannot be 385

tested directly because the BNA does not provide 386

any specific information on the severity of depressive 387

symptoms and their evolution over time. 388
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Limitations of the present study389

The BNA represents an interesting epidemiologic390

tool as it grants access to a large number of individ-391

uals in the field of dementia, and allows follow-up392

analyses of the study population, as we did in the393

present study. Despite the fact that the size and the394

follow-up for the dementia population make the BNA395

a quite unique database, several limitations should be396

noted.397

First, data are entered into the BNA by different398

physicians; although they all follow standard crite-399

ria for diagnosis, there is no external verification400

that those criteria were met, and this may eventu-401

ally decrease the reliability of the diagnostic code402

assigned to patients. Second, individuals included403

in the BNA are not fully representative of the total404

French population with AD and associated disorders;405

indeed, the BNA includes the great majority of peo-406

ple with AD and associated disorders that is referred407

by specialized centers (French memory units), but408

one part of the population with dementia is under GP409

supervision only (GPs do not have currently access410

to the BNA), and another part of the population411

is referred by specialists (geriatricians, neurologists,412

psychiatrists) from private practice that are not using413

the BNA database. Finally, available information on414

antidepressant medications in the BNA does not pro-415

vide a highly complete set of information: for instance416

the type of antidepressant (tricyclic antidepressants,417

SSRIs, others), the daily dose, the antidepressant418

commercial name, and the reasons leading to antide-419

pressant prescribing are not available. Additionally,420

the history of depression and the severity of associ-421

ated behavioral and psychological symptoms are not422

provided in the BNA.423

Future studies employing different databases424

would be important to verify whether the observed425

trend of increased antidepressant prescribing over426

time does extend to non-French populations with427

dementia, and whether similar results can be obtained428

with a patient population not referred to specialized429

memory centers.430
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