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Abstract

Background: An updated time-trend analysis of anti-dementia drugs (ADDs) is lacking. The aim of this study is to assess the
incident rate (IR) of ADD in individuals with dementia using real-world data.
Setting: Primary care data (country/database) from the UK/CPRD-GOLD (2007–20), Spain/SIDIAP (2010–20) and the
Netherlands/IPCI (2008–20), standardised to a common data model.
Methods: Cohort study. Participants: dementia patients ≥40 years old with ≥1 year of previous data. Follow-up: until the end
of the study period, transfer out of the catchment area, death or incident prescription of rivastigmine, galantamine, donepezil
or memantine. Other variables: age/sex, type of dementia, comorbidities. Statistics: overall and yearly age/sex IR, with 95%
confidence interval, per 100,000 person-years (IR per 105 PY (95%CI)).
Results: We identified a total of (incident anti-dementia users/dementia patients) 41,024/110,642 in UK/CPRD-GOLD,
51,667/134,927 in Spain/SIDIAP and 2,088/17,559 in the Netherlands/IPCI. In the UK, IR (per 105 PY (95%CI)) of ADD
decreased from 2007 (30,829 (28,891–32,862)) to 2010 (17,793 (17,083–18,524)), then increased up to 2019 (31,601
(30,483 to 32,749)) and decrease in 2020 (24,067 (23,021–25,148)). In Spain, IR (per 105 PY (95%CI)) of ADD decreased
by 72% from 2010 (51,003 (49,199–52,855)) to 2020 (14,571 (14,109–15,043)). In the Netherlands, IR (per 105 PY
(95%CI)) of ADD decreased by 77% from 2009 (21,151 (14,967–29,031)) to 2020 (4763 (4176–5409)). Subjects aged
≥65–79 years and men (in the UK and the Netherlands) initiated more frequently an ADD.
Conclusions: Treatment of dementia remains highly heterogeneous. Further consensus in the pharmacological management
of patients living with dementia is urgently needed.

Keywords: dementia, drug utilization studies, cohort studies, older people

Key Points

• A large heterogeneity in the incident prescription of ADDs in the UK, Spain and the Netherlands is observed.
• A large treatment gap exists among patients with dementia in the three countries (UK, Spain and the Netherlands).
• Patients aged ≥65 to 79 years are initiated with an ADD more frequently than those over 79 years.
• The higher ADD incidents rates in UK and Dutch men, suggest a possible gender inequity.
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Introduction

Due to the greater longevity and lifestyle of the population,
dementia incidence is expected to increase and become a
great challenge for public health care systems worldwide. The
Global Burden of Diseases, Injuries and Risk Factors Study
in 2019 estimated that dementia would affect 152.8 million
people in 2050 [1].

Although new therapies have been recently approved
[2–4], their use in real-world settings is still limited, and
evidence on their long-term safety and efficacy remains
scarce. To date, dementia patients remain treated with acetyl-
cholinesterase inhibitors and N-Methyl-D-Aspartate recep-
tor antagonist, which are mainly symptomatic medications
with no disease modifying effects [5].

Previous drug utilisation studies showed an increasing
trend in the use of anti-dementia drugs (ADDs) [6–10],
especially in women [6, 11] and older patients [6, 8–10].
However, these studies are outdated and might not reflect
the current use of these drugs. Recent observational data are
more limited and conflicting [12–14] with reports of either
an increase [12], stabilisation [13] or decrease in the use of
ADDs [14].

Both acetylcholinesterase inhibitors and N-Methyl-D-
Aspartate receptor antagonists are recommended in demen-
tia guidelines [15, 16]. Nonetheless, uncertainties regarding
the prescription of these drugs, due to adverse events [17,
18], and the lack of evidence on long-term benefits and
increased costs [19–22], could be hampering their use. A
reflection of this is the withdrawal of these drugs from state
funding in France in 2019 due to their limited effectiveness
[23].

The drug-utilisation studies published until now focus
mainly on the prevalent use of anti-dementia treatments [6–
10, 12–14, 24] in the overall population [6–9, 11–13, 24]
but not on those with a dementia diagnose, for whom these
drugs are recommended. Overall, these limitations prevent
us from understanding the current incident prescription of
these drugs among dementia patients.

Considering the increasing trends of dementia and the
controversies regarding the use of anti-dementia treatments,
an updated time-trend analysis of their incident use is neces-
sary to understand the effect of policies and clinical guidance
in dementia management. Therefore, the aim of this study is
to characterise and assess the trend in the incident rate (IR)
of ADDs in individuals with dementia diagnosis in Spain,
the UK and the Netherlands using real-world data.

Methods

Study design, setting and data sources

We conducted a population-based cohort study using
data from the Information System for Research in Primary
Care (SIDIAP/Spain [25]), Clinical Practice Research
Datalink (CPRD-GOLD/UK [26, 27]) and the Integrated
Primary Care Information (IPCI/the Netherlands) [28],

standardised to the Observational Medical Outcomes
Partnership common data model [29] (Appendix 1).

Study participants and follow-up

Patients with a first diagnosis of dementia who were ≥ 40 years
old and had ≥1 year of previous data were identified
from 1 January 2010 to 31 December the 2020, for
SIDIAP; from 1 January 2007 until 31 December 2020,
for CPRD-GOLD and from 1 January 2008 until 31
December 2020, for IPCI (according to the accessibility
and/or quality of the data in each database). Dementias
due to acute infections, intoxications, traumas or neoplasms
were excluded. Patients were observed until (each or overall)
the incident prescription of rivastigmine, galantamine,
donepezil and memantine, death, transfers out of catchment
area or end of study period.

Variables

Patients’ age and sex were extracted, as well as information
on other medical conditions (such as type of dementia,
Parkinson’s disease, Huntington’s disease, multiple sclerosis
or cancer diagnosis) based on the Systematized Nomen-
clature of Medicine Current Terminology (SNOMED
CT) using a web-based integrated platform (ATLAS tool:
https://atlas.ohdsi.org/). Outcomes included the overall and
yearly incidence rate (IR) of the study drugs (RxNorm codes)
(see Appendix 2). The full study protocol is available in The
European Union Electronic Register of Post-Authorisation
Studies (EUPAS104349).

Statistical analysis

The IR of rivastigmine, galantamine, donepezil and meman-
tine (separately or together) per 100,000 person-years was
calculated for the population diagnosed with dementia using
the IncidencePrevalence R package [30]. The denominator
included patients with a diagnosis of dementia who were
alive and currently registered in each database in the
same year. Overall, age groups (≥40 to 64, 65 to 79
and ≥ 80 years) and sex (men and women) yearly IRs were
calculated by excluding patients who were prescribed any
of the individual ADDs in the previous year for the any
ADD cohort, and for each of the ADDs in the individual
drug cohorts (memantine, rivastigmine, galantamine and
donepezil). Continuous variables were described using
absolute numbers (considering both valid and missing
cases), means with standard deviations, and median values,
depending on the distribution of the data. Categorical
variables were described as percentages. Missing data were
quantified and treated as specific categories in the analysis.
Statistical analysis was conducted using R version 4.1.3.

Ethical considerations

The study was developed in accordance with the declaration
of Helsinki on ethical aspects and the rules of Good Practice
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in Research, and in agreement with Regulation 2016/679
of the European Parliament and of the Council of 27 April
2016, on Data Protection, and Organic Law 3/2018 of 5
December on the protection of personal data and guaran-
tee of digital rights. Patient-level data used in this study
were obtained through the respective Institutional Review
Boards of each country; application to the Clinical Practice
Research Datalink (CPRD) GOLD (application number
22_001849), Institutional Review Board approval of the
IDIAPJGol (SIDIAP, 22/041-EOm) and approval during
the meeting on 7 April 2022 for IPCI (IPCI nr 6/2022). In
accordance with current European and national law, results
with fewer than five individuals were blinded and reported
as <5. Consent to participate was not required as only
anonymized retrospective data were used for this study and
no patient or GP contact was required.

Results

Baseline characteristics

A total of 134,927 subjects (85,538 women) with dementia
were followed for 254,230 person-years in Spain (2010–
20), 110,642 subjects (69,147 women) with dementia were
followed for 165,745 person-years in the UK (2007–20)
and 17,559 subjects (10,845 women) with dementia were
followed for 30,614 person-years in the Netherlands (2008–
20). The baseline characteristics of the incident users of
ADDs are reported in Table 1. The proportion of patients
with dementia who initiated an ADD during the study
period in all three databases was 2094 (11.9%) in the Nether-
lands, 41,024 (37.1%) in the UK and 51,667 (38.3%) in
Spain. The majority of the incident ADD users were women
(ranging from 57% in the Netherlands to 65% in Spain) and
had a diagnosis of Alzheimer’s disease (ranging from 60% in
the Netherlands to 65% in Spain).

Incidence rates (overall and per individual ADD)

Incident rate per 100,000 person-years (IR per 105 PY)
with a 95% confidence interval (95% CI) of the overall
ADDs prescription in the UK, Spain and the Netherlands
are reported in Figure 1.

In the UK, the IR per 105 PY of the overall ADD pre-
scription followed three different patterns; a decrease from
2007 (IR (95% CI) of 30,829 (28,891 to 32,862)) to 2010
(IR (95%CI) of 17,793 (17,083 to 18,524)), an increase
from 2011(IR of 19,712 (19,022 to 20, 422)) to 2019
(IR of 31,601 (30,483 to 32, 749)) and a final decrease
in 2020 (24,067 (23,021 to 25,148)). Individually, the IR
per 105 PY of donepezil followed the same trend as the
overall ADD prescription cohort, while rivastigmine and
galantamine remained low during the whole study period,
and memantine showed an increasing trend especially after
2010. The most frequently prescribed ADD during the
whole study period was donepezil (IR per 105 PY (95%CI)
of 12,459 (12,308 to 12,612)) followed by memantine (IR

of 5,156 (5,069 to 5,244)), rivastigmine (IR of 2,026 (1,973
to 2,080)) and galantamine (IR of 1,872 (1,821 to 1,925)).

In Spain, a 72% decrease in the IR per 105 PY of the over-
all ADD prescription was observed during the study period
from 2010 (IR (95% CI) of 51,003 (49,199–52,855)) to
2020 (IR (95% CI) of 14,571 (14,109–15,043)), which
was more pronounced between 2010 and 2013. Donepezil,
memantine and rivastigmine had similar IR per 105 PY
during the study period (donepezil (IR (95% CI) of 5,413
(5,340 to 5,486)), memantine (IR (95% CI) of 5,128 (5,060
to 5,197) and rivastigmine (IR (95% CI) of 5,896 (5,820 to
5,973)), which were higher than those observed for galan-
tamine (IR (95%CI) of 1,435 (1,400 to 1,470)).

In the Netherlands, the IR per 105 PY ADD prescriptions
was calculated from 2009 onward. A 77% decrease was
observed during the study period, from 2009 (IR (95%CI)
of 21,151 (14,967–29,031)) to 2020 (IR (95% CI) of 4,763
(4,176–5,409)). During this period, only a small peak was
observed in 2012 (IR (95%CI) of 12,514 (10,689–14,563))
with little differences between rivastigmine, memantine and
galantamine.

Age and sex stratification

Incident rate per 100,000 person-years (IR per 105 PY) with
a 95% CI of ADDs in the UK, Spain and the Netherlands
stratified by age and sex are reported in Figures 2–4.

In the UK, ADDs were more frequently prescribed to
patients aged ≥65 to 79 years (IR per 105 PY (95%CI) of
34,845 (34,287–35,409)) followed by those of aged ≥40 to
64 years (IR of 23,984 (22,693–25,329)) and those aged
≥80 years (IR of 22,879 (22,587–23,173)). The trend in
the incident ADD prescription in patients of ≥65 years
followed the same pattern as the one reported for the overall
population. Donepezil was the most prescribed ADD in all
age strata, followed by memantine in subjects ≥65 years old.
Memantine was the only ADD with an increasing trend after
2012 in subjects ≥65 years old (IR per 105 PY of 5,115
(4,603–5,668) in 2012 to IR of 9,903 (8,956–10,923) in
2020 among subjects ≥65 to 79 years old and IR per 105

PY of 4,091 (3,770–4,432) in 2012 to IR of 8,459 (7,836–
9,120) in 2020 among patients ≥80. A higher IR per 105

PY of ADD prescription was observed in men (IR (95%CI)
of 25,470 (25,071–25,875)) compared with women (IR
(95%CI) of 24,333 (24,035–24,633)). The trend in both
sexes showed an initial decrease in the IR up to 2010, a
>1.8 and >1.6-fold increase from 2010 to 2019 in men
and women, respectively, and a subsequent decrease in 2020.
Donepezil was the most frequently prescribed drug in both
sexes, followed by memantine. Memantine was the only drug
that continuously increased in both sexes, from 2011 to
2019.

In Spain, ADDs were mostly prescribed to persons aged
≥65 to 79 years (IR per 105 PY (95%CI) of 36,031 (35,536–
36,531)), followed by persons aged ≥80 years (IR per 105

PY (95%CI) of 17,131 (16,929–17,336)) and by persons
aged ≥40 to 64 years (IR per 105 PY (95%CI) 14,482

3



C. Reyes et al.

Ta
bl

e
1.

Ba
se

lin
e

ch
ar

ac
te

ris
tic

so
ft

he
in

ci
de

nt
an

tid
em

en
tia

dr
ug

us
er

s

C
PR

D
-G

O
LD

N
=

11
0,

64
2

(w
ith

de
m

en
tia

)
SI

D
IA

P
N

=
13

4,
92

7
(w

ith
de

m
en

tia
)

IP
C

I
N

=
17

,5
59

(w
ith

de
m

en
tia

)

An
y

AD
D

N
=

41
,0

24
D

on
ep

ez
il

N
=

25
,9

21
G

al
an

-
ta

m
in

e
N

=
50

68

M
em

an
-

tin
e

N
=

13
,4

61

R
iv

as
tig

-
m

in
e

N
=

55
54

An
y

AD
D

N
=

51
,6

67
D

on
ep

ez
il

N
=

21
,5

36
G

al
an

-
ta

m
in

e
N

=
66

41

M
em

an
-

tin
e

N
=

21
,4

44

R
iv

as
tig

-
m

in
e

N
=

23
,0

12

An
y

AD
D

N
=

20
88

D
on

ep
ez

il
N

=
20

G
al

an
-

ta
m

in
e

N
=

81
3

M
em

an
-

tin
e

N
=

24
3

R
iv

as
tig

-
m

in
e

N
=

12
53

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

..
..

M
ed

ia
n

Ag
e

(y
ea

rs
)

81
81

80
82

80
81

80
81

82
80

78
77

77
80

79
W

om
en

,
n(

%
)

25
,4

84
(6

2)
16

,7
46

(6
5)

32
57

(6
4)

79
50

(5
9)

30
25

(5
4)

33
,6

37
(6

5)
14

,3
97

(6
7)

40
92

(6
2)

14
,6

40
(6

8)
14

,9
08

(6
5)

11
98

(5
7)

14
(7

0)
47

1
(5

8)
14

2
(5

8)
71

3
(5

7)

Ty
pe

of
D

em
en

tia
di

ag
no

sis
Fr

on
to

te
m

po
ra

ld
em

en
tia

,n
(%

)
15

(0
.0

)
10

(0
.0

)
0

7
(0

.0
)

<
5

17
6

(0
.3

)
63

(0
.3

)
17

(0
.3

)
74

(0
.4

)
80

(0
.4

)
5

(0
.2

)
0

<
5

0
<

5

Al
zh

ei
m

er
D

ise
as

e,
n

(%
)

25
,3

28
(6

1.
7)

17
,6

87
(6

8.
2)

31
91

(6
3.

0)
79

57
(5

9.
1)

25
32

(4
5.

6)
33

,6
78

(6
5.

2)
15

,2
38

(7
0.

8)
40

35
(6

0.
8)

15
,8

06
(7

3.
7)

14
,9

78
(6

5.
1)

12
48

(5
9.

8)
14

(7
0.

0)
56

3
(6

9.
2)

15
6

(6
4.

2)
68

2
(5

4.
4)

Va
sc

ul
ar

de
m

en
tia

,n
(%

)
50

26
(1

2.
3)

24
80

(9
.6

)
67

3
(1

3.
3)

22
36

(1
6.

6)
63

5
(1

1.
4)

45
04

(8
.7

)
13

00
(6

.0
4%

)
13

08
(1

9.
7)

19
13

(8
.9

)
16

63
(7

.2
)

68
(3

.3
)

<
5

(1
5.

0)
14

(1
.7

)
11

(4
.5

)
49

(3
.9

)

Le
w

y-
Bo

dy
D

em
en

tia
,n

(%
)

11
58

(2
.8

)
32

3
(1

.3
)

59
(1

.2
)

23
3

(1
.7

)
83

0
(1

4.
9)

10
87

(2
.1

)
19

9
(0

.9
)

46
(0

.7
)

25
4

(1
.2

)
94

4
(4

.1
)

92
(4

.4
)

0
13

(1
.6

)
<

5
86

(6
.8

)

M
ix

ed
/

un
sp

ec
ifi

ed
de

m
en

tia
,n

(%
)

13
,4

78
(3

2.
9)

78
82

(3
0.

4)
16

79
(3

3.
1)

46
99

(3
4.

9)
22

00
(3

9.
6)

18
,2

74
(3

5.
4)

69
34

(3
2.

2)
21

79
(3

2.
8)

81
29

(3
7.

9)
82

42
(3

5.
8)

79
6

(3
8.

1)
6

(3
0.

0)
26

5
(3

2.
6)

10
1

(4
1.

6)
50

8
(4

0.
5)

C
om

or
bi

di
tie

sa
ss

oc
ia

te
d

w
ith

co
gn

iti
ve

im
pa

irm
en

to
rd

em
en

tia
C

re
ut

zf
el

dt
Ja

ko
b

D
ise

as
e,

n
(%

)
0

<
5

N
A

N
A

0
<

5
0

0
<

5
<

5
0

0
0

0
0

C
an

ce
r

(a
ll

ex
cl

ud
ed

sk
in

),
n

(%
)

41
38

(1
0.

1)
25

94
(1

0.
0)

43
2

(8
.5

)
14

10
(1

0.
5)

56
3

(1
0.

1)
70

42
(1

3.
63

)
28

93
(1

3.
4)

89
5

(1
3.

5)
28

84
(1

3.
5)

31
45

(1
3.

7)
26

9
(1

2.
9)

5
(2

5.
0)

10
2

(1
2.

5)
27

(1
1.

1)
17

0
(1

3.
5)

Pa
rk

in
so

n’
sd

ise
as

e,
n

(%
)

15
18

(3
.7

)
40

6
(1

.6
)

83
(1

.6
)

30
0

(2
.2

)
10

78
(1

9.
4)

22
36

(4
.3

)
44

2
(2

.1
)

15
4

(2
.3

)
62

8
(2

.9
)

17
35

(7
.5

)
42

(2
.0

)
0

<
5

<
5

41
(3

.3
)

M
ul

tip
le

Sc
le

ro
sis

n
(%

)
43

(0
.1

)
31

(0
.1

)
5

(0
.1

)
10

(0
.1

)
<

5
20

(0
.0

4)
13

(0
.1

)
0

(0
%

)
11

(0
.1

)
5

(0
.0

)
0

0
0

0
0

AD
D

:a
nt

i-d
em

en
tia

dr
ug

,C
PR

D
:C

lin
ic

al
Pr

ac
tic

eR
es

ea
rc

h
D

at
al

in
k,

SI
D

IA
P:

Si
ste

m
ad

’In
fo

rm
ac

ió
pe

ra
ld

es
en

vo
lu

pa
m

en
td

el
aI

nv
es

tig
ac

ió
en

At
en

ci
ó

Pr
im

àr
ia

,I
PC

I:
In

te
gr

at
ed

Pr
im

ar
y

C
ar

eI
nf

or
m

at
io

n
da

ta
ba

se

4



Trends of use and characterisation of ADDs users

Figure 1. Overall and individual ADD prescriptions incidence rate per 100,000 person-years: (A) Clinical Practice Research
Datalink (CPRD-GOLD), (B) Information System for Research in Primary Care (SIDIAP) and (C) Integrated Primary Care
Information (IPCI).

Figure 2. Incidence rate per 100,000 persons-year of ADD prescriptions per age and sex in the Clinical Practice Research Datalink
(CPRD-GOLD).

(13,764–15,227)). During the study period, the overall
ADDs prescription decreased in all age strata except for
patients aged ≥65 to 79 years from 2013 onwards where it
remained stable. The most frequently prescribed ADDs in
all age strata were rivastigmine and donepezil. Memantine
was frequently prescribed among the youngest (≥40 to
64 years old) and the oldest (≥80 years old). Men and
women had similar ADD prescriptions (IR per 105 PY
(95%CI) of 20,453 (20,155–20,753) and IR of 20,254
(20,038–20,472), respectively). Donepezil, memantine
and rivastigmine were the most frequently prescribed
antidementia drugs in both sexes.

In the Netherlands, the majority of the IR per 105 PY
prescriptions of memantine, rivastigmine and galantamine
were prescribed to subjects ≥65 years old, especially in those
between ≥65 and 79 years old (IR (95% CI) of 10,702
(10,058–11,376)) compared with those ≥80 (IR (95% CI)

of 4,864 (4,538–5,206)). Men had higher IR of ADD
prescriptions compared with women (IR per 105 PY (95%
CI) of 7,571 (7,083–8,086) versus IR of 6,352 (5,998–
6,722)). For both sexes, a decreasing trend in the IR of ADD
prescriptions was observed, which was more pronounced in
women, with no relevant differences between drugs.

Discussion

A large heterogeneity in the IR of ADDs was observed with
common features in all three countries. First, an overall
treatment gap, with only 37% in the UK, 38% in Spain
and nearly 12% in the Netherlands of dementia patients
receiving an ADD prescription during the study period.
Second, a greater prescription of ADDs in patients aged ≥65
to 79 years compared with older patients, and at lastly, a

5



C. Reyes et al.

Figure 3. Incidence rate per 100,000 persons-year of ADD prescriptions per age and sex in the Information System for Research
in Primary Care (SIDIAP).

Figure 4. Incidence rate per 100,000 persons-year of ADD prescriptions per age and sex in the Integrated Primary Care Information
(IPCI).

possible gender inequity in the access of these drugs; similar
incidence rates of the ADDs were observed in men and
women in Spain, higher in men in the UK and in the
Netherlands, despite having a larger proportion of women
with a dementia diagnosis in all three countries.

Individually, donepezil, memantine and rivastigmine
were the most frequently prescribed ADDs in the UK and
Spain, while rivastigmine was the most frequent initiated
drug in the Netherlands. Memantine was the only ADD
with an increasing trend until the end of the study period in
the UK.

The treatment gap in the management of dementia has
been previously observed [7, 8, 10, 31, 32]; in the UK,
between 2005 and 2015, only 29% of patients with demen-
tia had a prescription of an anti-dementia treatment [10].
In Spain, higher proportions (70.4%) were observed among
patients from the Registry of Dementias of Girona (ReDeGi)
between 2007 and 2014 [32]. In the Netherlands, the use of
ADDs remained low (0.8 to 14.4%) among nursing home
residents [33]. Methodological differences make comparison
difficult; however, the low proportion of incident users of
anti-dementia treatment reported in this study suggests an

6
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important treatment hesitancy in the prescription of these
drugs, in spite of the dementia guidelines [15, 16].

In the UK, the increasing trend observed is in line
with government policies implemented in the country
and changes in the NICE recommendations in 2009 [34]
which widened treatment initiation to patients with mild
dementia. The opposite is seen in the Netherlands, where
a decreasing trend is observed despite having a National
Dementia Strategy implemented since 2004 [35] which
could be due to a reluctance to prescribe ADDs given its
limited efficacy, as reflected in the current Dutch dementia
guidelines [36]. In Spain, national dementia strategies were
not implemented until 2019 [37] which prevent us from
seeing their effect on the use of these drugs.

Overall, we observe a great national and an international
variability in the incident prescriptions of ADDs which
was also reported by specific care experts and explained
by differences in the access to dementia care [38]. Our
results support these findings with longitudinal data; the
heterogeneity observed suggests that the current dementia
strategies in each country are insufficient and outline the
need for further consensus regarding the management of
dementia.

The trends observed in all three countries need to be
put into context and interpreted with caution; patients with
dementia could contribute to the denominator during the
whole period after the first diagnosis of dementia until
the first ADD prescription. This definition reflects better
the real use the ADDs, where patients do not always start
treatment when diagnosed with dementia but obscures the
IR of these drugs among incident dementia patients. Con-
sequently, a sensitivity analysis was performed censoring the
population 1 year after the diagnosis of dementia (Appen-
dices 3–5). While trends in CPRD-GOLD (UK) and in
IPCI (the Netherlands) remained similar although attenu-
ated, the opposite was observed for SIDIAP (Spain); the
IR of ADDs among incident dementia patients decreased
until 2013 and later tended to increase up to 2019. These
results suggest that, in Spain, newly diagnosed dementia
patients might have a greater access to ADDs than the overall
dementia patients.

A greater IR of ADDs among patients ≥65 to 79 years
old has been previously observed [6, 7, 13, 32] and suggests
a tendency to use these medications in early phases of the
disease. The high IR observed in subjects aged ≥40 to
64 years old in the UK could be due to the low number of
incident users of ADDs (N = 236) in this age stratum and the
short follow-up of these patients, forbidding us from drawing
any conclusion.

We found that women were more frequently diagnosed
with dementia and had a higher proportion of ADD pre-
scribed in all the countries (Table 1) which is in line with
what has already been reported [6, 7, 13]. However, we
found a higher IR of ADDs in men in the UK and in
the Netherlands and a similar IR compared with women
in Spain. The shorter follow-up of men compared with
women in our study (88,155.30 persons-year in men versus

166,074.56 person-years in women from 2010 to 2020 in
Spain, 61,013.32 person-years in men versus 104,732.13
person-years in women from 2007 to 2020 in the UK and
11,801.32 in men versus 18,904.91 in women in the Nether-
lands) could have contributed to the increased incidence
observed. An explanation could be that men receive an ADD
prescription earlier than women (triggering the censoring of
these patients), whose treatment initiation could be delayed,
raising concerns about a possible gender inequity in the
access to these drugs that should be explored in future
studies.

The considerable variability in the incident prescription
of antidementia drugs may also stem from a lack of stud-
ies directly comparing these medications in real-world sce-
narios. The current dementia guidelines primarily rely on
evidence from randomised controlled trials that compared
these drugs with placebo [39]. However, the strict inclusion
criteria of such trials render their findings challenging to
apply to real-world dementia patients. The absence of stud-
ies comparing the effectiveness and cost-effectiveness might
contribute to the observed heterogeneity in drug usage. Con-
ducting further research to assess the relative effectiveness
and cost-effectiveness of antidementia drugs in real-world
population, with particular attention to potential gender
disparities, could assist healthcare authorities in prioritising
their use.

Strengths and limitations

The main strength of this study is the large, multinational,
population-based data included, which enables us to easily
extrapolate our findings. Furthermore, the new-user design
allowed us to explore the real-world clinical management and
variations of the incident prescriptions of ADDs in the UK,
Spain and the Netherlands. To our knowledge, this is also
the first study of the trend and incident use of ADDs in
the Dutch population. However, this study has also some
limitations; our estimates are based on the dementia popula-
tion for which the ADDs are currently approved and there-
fore other indications (off-label) were not captured but are
expected to be minimal. Second, the data analysed were gath-
ered from routinely collected electronic healthcare records
which can be affected by under-registration or misclassi-
fication of events, including dementia diagnosis. Finally,
our results are based on prescribed medication and not on
actual drug intake, which would lead to an overestimation of
our IR.

Conclusions

Treatment of dementia remains suboptimal and highly het-
erogeneous. Further consensus on the pharmacological man-
agement of patients living with dementia is urgently needed.

Supplementary Data: Supplementary data mentioned in
the text are available to subscribers in Age and Ageing online.
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