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Abstract
Background: Alzheimer’s disease (AD) is one of the most  prevalent  degenerat ive disorders 
in the populat ion over 65 years. We believe that  the prevalence in Spain is between 4 and 
11% for the populat ion over 65 years old. Drugs are current ly available to t reat  this 
disease in it s dif ferent  phases.
Mat erial  and met hods: We est imated the prevalence of AD by calculat ing the defi ned 
daily doses per 100 inhabitants over 65 years old and days of dement ia drugs (therapeut ic 
group N06DA and N06DX) for the years 2004-2008 for each of the provinces of Cast illa-La 
Mancha (Spain). We have provided the data requirements specifi ed by the Regional Health 
Service of Cast illa-La Mancha.
Results: The prevalence of AD is than 2.98 per 100-days for the whole region, there is variat ion 
in drug use and consumption, with a predominance of donepezil in all provinces except  
Guadalajara. On the whole, the consumption of these drugs has increased by 8% annually.
Conclusions: The consumpt ion of dement ia drugs is used to est imate the dist ribut ion of 
AD in Cast illa-La Mancha (Spain). These fi gures st il l do not  accurately est imate the 
prevalence of the disease, despite the increase in consumpt ion. We can establish the 
variabilit y in medical pract ice for this disease.
© 2009 Sociedad Española de Neurología. Published by Elsevier España, S.L. All rights 
reserved.
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Variabilidad y tendencias en el uso de fármacos contra la demencia. Estimación 
de la prevalencia de la enfermedad de Alzheimer en Castilla-La Mancha

Resumen
Int roducción: La enfermedad de Alzheimer (EA) es uno de los t rastornos degenerat ivos 
más importantes en la población mayor de 65 años. Se est ima que la prevalencia en Es-
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Introduction

Alzheimer’s disease (AD) was fi rst  described in 19061.  
Despite the cont inuing advances in knowledge about  it ,  
t reatment  is st il l in it s infancy, as exist ing drugs only limit  
the evolut ion of the disease and delay its natural progression. 
However, they cannot  prevent  or cure the disease; they 
were only approved for their symptomat ic effect 2,3.  In 
Spain, the aging process is occurring at  an accelerated rate, 
and get t ing older is becoming a natural realit y, in addit ion 
to increased mortalit y due to dement ia4-6.  Along with this 
aging process, appear added diseases, such as AD or age 
fragilit y, defi ned as the loss of physiological or homeostat ic 
adaptat ion that  leads to dependency, inst itut ionalizat ion 
and death. In 2002, in the province of Guadalaj ara it  was 
observed that  22.6% of the frail elderly had cognit ive 
impairment , 11.7% suffered disabilit y according to the 
Barthel index, and 3.2% had dement ia4.  Because the 
prevalence of frailt y and its comorbidity are so high, we 
must  use all available means for it s secondary prevent ion, 
coupled with early and effect ive t reatment  of AD in cases 
where it  is indicated4,7.  The main drugs approved between 
1998 and 2002 and used in Spain for mild-moderate AD are 
donepezil,  rivast igmine and, in cases of moderate-severe 
disease, galantamine and memant ine3,7-10.  We can consider 
these drugs as a specifi c t reatment  for all pat ients with AD, 
although with limitat ions (ant icholinesterases are not  
indicated in cases of advanced disease, and memant ine, in 
the incipient ).

The aim of this work was to study the evolut ion of 
consumpt ion of drugs against  dement ia in Cast illa-La 
Mancha, between 2004 and 2008, and to est imate the 
prevalence of AD in the populat ion over 65 years through 
this consumpt ion.

Material and methods

The source of informat ion used in this study was the drug 
database of the Pharmacy Area of the Health Service of 

Cast illa-La Mancha (SESCAM). This informat ion system has 
regional coverage and records the consumpt ion of outpat ient  
drugs through offi cial prescript ions by the Nat ional Health 
System (NHS). These drugs against  dement ia require, in 
most  cases, medical inspect ion approval8,11.  Consumpt ion 
according to this source is usually considered an acceptable 
approximat ion to real consumpt ion12-14.  We selected drugs 
from group N06DA of the Anatomical Therapeut ic C
hemical15 (ant icholinesterases): donepezil,  rivast igmine and 
galantamine; as well as other drugs for dement ia (N06DX) 
such as memant ine and Ginkgo biloba (which, although not  
specifi c this disease, is used for it  and is in the therapeut ic 
group)7,8,10.

We obtained the annual number of packages sold between 
2004 and 2008 (data available), and from this fi gure, we 
calculated the total number of act ive ingredient  milligrams 
per year, for the whole of Cast illa-La Mancha and for each 
province. To measure consumpt ion, we used the defi ned 
daily doses (DDD) of each drug. One DDD is the average 
daily dose of an act ive ingredient  in it s main indicat ion, and 
is the technical measurement  unit  proposed by the Drug 
Ut ilizat ion Research Group (DURG) of the WHO Regional 
Offi ce of Europe. The number of DDD used has been proposed 
by the Nordic Council on Medicines12,16.  The DDD per day 
were calculated by dividing the number of DDD by 365, thus 
est imat ing, on average, the number of people receiving 
daily t reatment  with each act ive ingredient 13,17,18.  To carry 
out  geographical comparisons, we calculated DDD per 100 
inhabitants and day (dose inhabitant  day [DID]), which 
indicated the proport ion (cases per 100 inhabitants) of the 
populat ion receiving t reatment  with a given act ive 
ingredient  as a daily average. The est imates from the 
consumpt ion of these drugs must  be considered as est imates 
of minimum prevalence or of the method of prescript ion in 
Cast illa-La Mancha8,18.  Populat ions for the calculat ion of 
rates (DID) for each year were obtained from the TEMPUS 
database of the Nat ional Stat ist ics Inst itute (www.ine.es). 
We used the age group over 65 years (DID65) because it  is 
the populat ion group at  which these drugs are targeted and 
on which most  studies are based, in addit ion to reducing 
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paña está en el 4-11% en esa población. En la actualidad hay fármacos para el t ratamien-
to de esta enfermedad en sus diferentes fases.
Mat erial  y mét odos: Se est ima la prevalencia de EA mediante el cálculo de las dosis dia-
rias defi nidas/ 100 habitantes mayores de 65 años y día de fármacos cont ra la demencia 
(grupo terapéut ico N06DA y N06DX), durante los años 2004-2008, para cada una de las 
provincias de Cast illa-La Mancha. Se ha dispuesto de los datos de las prescripciones indi-
cadas por el SESCAM.
Result ados: La prevalencia mínima de EA es de 2,98/ 100 habitantes y día para el conj un-
to de la región, con variabilidad en su uso y consumo, y predominio del donepezilo en 
todas las provincias, excepto Guadalaj ara. En su conj unto, el consumo de estos fármacos 
se ha incrementado un 8% anual.
Conclusiones: El consumo de fármacos cont ra la demencia permite est imar la dist ribu-
ción de EA en Cast illa-La Mancha. Las cifras obtenidas no permiten todavía est imar con 
precisión la prevalencia de la enfermedad, pese al aumento en su consumo. Sí se puede 
establecer la variabilidad en la práct ica médica frente a esta enfermedad.
© 2009 Sociedad Española de Neurología. Publicado por Elsevier España, S.L. Todos los 
derechos reservados.
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the impact  of aging on the populat ion of Cast illa-La Mancha 
(since it  is expected that  the maj ority of AD pat ients are in 
this age group). 95.4% of pat ients with specifi c AD t reatment  
are over 65 years. This may increase the calculated 
prevalence by lowering the denominator; but  if  we maintain 
the potent ial and few cases of presenile AD, then a higher 
distort ion will be originated8.  We also est imated the annual 
percentage change between 2004 and 2008.

Results

Considering these drugs as specifi c t reatment  for all pat ients 
with AD, we est imated a regional prevalence in the populat ion 
over 65 years of 2.04 cases per 100 in 2004 and 2.98 cases per 
100 in 2008. This represents an average increase of 6.3% 
annual change (31% throughout  the period) (table 1). This 
also represents, in absolute fi gures for Cast illa-La Mancha, 
between 7,407 cases in 2004 and nearly 11,000 cases in 2008 
of mild to severe AD pat ients. Nevertheless, there are 
differences per province, with a maximum in Albacete 
(3.73%) and a minimum in Toledo (2.81%) (fi g. 1). In general, 
drug consumpt ion has increased throughout  the period in all 

provinces by 23-36%, although this is not  stat ist ically 
signifi cant ; it  goes from 2.04 in 2004 to 2.98 in 2008 (χ2 = 
0.35; p > 0.05). There is an increase in the consumpt ion of all 
drugs, except  for memant ine, whose consumpt ion has 
decreased from 2.04 to 1.76 throughout  Cast illa-La Mancha. 
However, the drug with minimum consumpt ion varies from 
one province to another (fi g. 1). The most  widely consumed 
drug is donepezil in all provinces (11 DID in 2008), except  in 
Cuenca, where memant ine is the most  widely consumed, 
with a 9.84 DID in 2008 (fi gs. 1 and 2).

Discussion

By determining the DID applied to the prescript ion of drugs 
against  dement ia, we est imated that  the prevalence of AD 
in Cast illa-La Mancha in 2008 was 2.98% of the populat ion 
over 65 years. This fi gure doubles that  found in Aragon using 
the same methodology (1.47% in 2004)8.  If  we assume that  
34.17% of pat ients with AD are being t reated, the fi nal 
prevalence est imated in Cast illa-La Mancha would be 2.46%, 
although other authors fi nd pat terns of 64.3%, thus giving a 
fi gure of 4.63%, so the range is broad: 2.46 to 4.63%8,11.  

Table 1 Consumpt ion of drugs for dement ia in DID65 by province and year in Cast illa-La Mancha. Est imated prevalence 
of Alzheimer’s disease

Province 2004 2005 2006 2007 2008 △% △a% Prevalence (%)

Albacete 2.37 2.51 2.92 3.22 3.73 36.46 7.3 3.73
Ciudad Real 2.20 2.39 2.66 3.20 3.55 38.03 7.6 3.55
Cuenca 1.57 1.77 1.93 2.05 3.04 48.36 9.7 3.04
Guadalaj ara 1.82 2.16 2.58 2.86 3.14 42.04 8.4 3.14
Toledo 1.99 2.28 2.66 2.74 2.81 29.18 5.8 2.81
Cast illa-La Mancha 2.04 2.27 2.60 2.95 2.98 31.54 6.3 2.98

DHD65: dose per inhabitant  and day (cases or daily defi ned dose /  100 inhabitants /  day in populat ion over 65 years); 
△t%: percentage increase between 2004 and 2008; △a% annual percentage increase between 2004 and 2008.
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Figure 1 Consumpt ion of drugs against  dement ia in doses per inhabitant  and day in populat ion over 65 years (DID65) in Cast illa-La 
Mancha between 2004 and 2008.
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According to populat ion studies, the fi gure for prevalence 
in Zaragoza and EURODEM study count ries is 4.3%8,19-21.  
Comparing the fi gures obtained in the province of Toledo in 
2008 (2.81%) with those found in the 2001 Toledo Study 
(4.6%) for AD, we obtain an underest imat ion of 41%. 
However, it  is similar if  we do the same with the fi nal 
est imated prevalence of 2.46 to 4.63%22.  In the Girona 
Study, prevalence was 16.3%, although if  we consider the 
moderate-severe types of AD, prevalence becomes 5.3%, an 
intermediate fi gure with our results, but  close to that  of the 
Basque Count ry (6.9%)21,23,24.

The NHS, given its wide coverage and monitoring of drug 
prescript ion and availabilit y, meets the condit ions for 
determining DID consumpt ion. In the case of AD, the 
prescript ion specifi city of these drugs (except  for Ginkgo 

biloba) makes it  possible to deduce the prevalence of AD 
(although their use in other dement ias is not  ruled out )8,11.  
The prescript ion profi le in Cast illa-La Mancha is similar to 
that  found in other studies, with donepezil used in the fi rst  
place, followed by rivast igmine, galantamine and 
memant ine8,9,11,25,26,  although in our case there are some 
provincial dif ferences (fi g. 1). The validity of the data is 
supported by the cont rol of these pat ients by specialists, 
the consensus in the t reatment  with DDD standards and the 
almost  exclusive use of these drugs in this disease, together 
with approval by pharmaceut ical inspect ion8,11.

The consumpt ion of these drugs is increasing in Cast illa-
La Mancha due to changes in the populat ion pyramid, with 
almost  20% of the populat ion being over 65 years old. 
Therefore, even maintaining the same consumpt ion, the 
rates have increased5,14,23.  The populat ion covered by the 
NHS has also increased, as has life expectancy, and there is 
greater access to specialised medical services and improved 
quality of drug prescript ion, with more therapeut ic consensus 
and greater maintenance doses of drugs. The rate of pat ients 
with combinat ion therapies is below 5%, with only the 

mixture of donepezil and memant ine being accepted3,7,9,11.
The availability of data on drug consumpt ion against  

dement ia in SESCAM in the period 2004-2008 is comprehensive 
with regard to coverage. However, data availability is st ill 
limited as to t ime, making it  diffi cult  to study growth t rends. 
Many pat ients (about  5%) in intermediate and moderately 
advanced stages take a combinat ion of ant icholinesterases 
and memant ine, so the fi gures may vary slight ly. The 5E study 
found that  20% of pat ients with moderate-advanced AD took 
a combined t reatment ; although this did not  include incipient  
AD, this fi gure is far from the ment ioned 5%. However, the 
disaggregated data per pat ient  is not  available, as required 
by the Organic Law on Data Protect ion. Its use in the 
est imat ion of AD prevalence is subject  to all pat ients being 
t reated with these drugs, which happens, in the best  of cases, 
in 64.3%8, due to its therapeut ic effect iveness.7 It  also 
depends on the pat ients following their therapeut ic doses, 
which does usually occur because many of these pat ients 
have a caretaker who is responsible for administering and 
controlling drug intake26. It  is expected that  all prescript ion 
medicat ions are consumed, due to their cost  and the 
magnitude and severity of the disease. It  is unlikely that  all 
the sick populat ion at tend health services, and that  only mild 
or moderate cases benefi t  from t reatment , because a certain 
therapeut ic ineffect iveness can be considered in severe 
cases. A bias which is usually encountered in such studies is 
that  drugs are purchased without  a prescript ion, but  this is 
not  the case here11,18. However, the universal coverage and 
the NHS reform undertaken in Spain and its regions through 
the process of health t ransfers in 2002 have permit ted a 
greater closeness and accessibility to cit izens. This may 
explain the rising t rend in consumpt ion, although it  is likely 
to be an under-t reated disease11,25,27. The applicat ion of this 
model only becomes stable when sales data are stable over 
t ime, but  the fi gures obtained by this method are always 
est imates11,13,14,18. Nevertheless, these results are st ill far 
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from an accurate est imate of the prevalence of AD in Cast illa-
La Mancha if we compare the fi gures obtained (2.98%) with 
clinical and Spanish populat ion studies, which est imate a 
prevalence around 4-7%. However, assuming a t reatment  rate 
of 64.3%, our est imated prevalence reaches 4.63%11,21-24.

The results of this study enable us to determine the 
minimum prevalence of AD through the consumpt ion of 
drugs in all it s forms, and we can observe an interprovincial 
variabilit y that  is not  due to medical causes as such17,25,28.  
The implementat ion and review of clinical pract ice 
guidelines in Spain will prevent  or diminish the dif ferences 
found, increase the consumpt ion of these drugs and help to 
improve care, expectat ions and quality of life for pat ients 
and their environment .
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