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Abstract

Background: Drug consumpt ion in the general populat ion is concent rated in the elderly. 
The aim of this study was to assess the pharmacological profi le of elderly people 75 years 
of age and older, to assess the relat ionship with the cognit ive funct ion and the variables 
associated with drug consumpt ion.
Met hods: This is an epidemiological, cross-sect ional, door-to-door study among the non-
inst itut ionalised populat ion in a rural area. Part icipants were inhabitants aged 75 and 
older from the Anglès Primary Healthcare Area (Girona). Drug prescript ions were recorded 
from part icipants’  medicine chest . Cognit ive funct ion was assessed using the Mini-Mental 
State Examinat ion.
Result s: A total of 875 individuals took part  (82%). Part icipants with mild and moderate 
cognit ive impairment  consumed an average of 4.6 (SD=2.9) and 5.2 (SD=3.2) drugs, 
part icipants without  cognit ive impairment  consumed an average of 4 (SD=2.7) drugs (P < 
0.005). In the bivariate analysis, taking into account  the degree of cognit ive impairment , 
there was a change in drugs act ing on the digest ive t ract  and metabolism (P=0.003) and 
nervous system (P=0.001). Mult ivariate analysis ident ifi ed four variables associated with 
the cent ral nervous system drugs: age, sex, comorbidity and suspicion of depression 
(P <0.05).

* Corresponding author.
E-mail :  xenia.planas@ias.scs.es (X. Planas-Puj ol).
◇ Appendix 1 includes a list  of the researchers belonging to the FRADEGI Group.
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Introduction

Demographic proj ect ions show that  the populat ion is aging 
and that  the group of elderly people will increase throughout  
the present  century.1

Gradual and irreversible changes take place in the 
st ructure and funct ion of the organism during aging as a 
consequence of the passage of t ime.2 This process is 
characterised by an increase in interindividual variabilit y of 
cognit ive funct ions. Despite this variabilit y, adult  age and 
cerebral aging are characterised in populat ion studies by a 
certain degree of natural decline of cognit ive funct ions. 3

The phenomenon of polypharmacy is common in aging. 
Although there are no unifi ed criteria to defi ne it ,  f rom age 
75 onwards, it  is usually defi ned as the consumpt ion of more 
than 5 drugs simultaneously. Under normal circumstances, 
aging involves a degenerat ion in the funct ion of some 
organs, leading to changes in metabolism, dist ribut ion, and 
excret ion of drugs.4 Bearing this in mind, polypharmacy 
represents an increase in the probabilit ies of pharmaceut ical 

interact ions and in the appearance and severity of secondary 
effects.5 This increase in consumpt ion of drugs by the 
elderly compared to other age groups is most ly due to the 
fact  that  age increases the incidence of chronic medical 
condit ions and the probabilit y of combining dif ferent  
diseases.6

One of the most  common clinical manifestat ions in this 
age group is alterat ions of cognit ive funct ion. On a global 
level, more than 25 million people suffer from dement ia.7 
Psychological and behavioural symptoms associated to 
cognit ive deteriorat ion appear during the evolut ion of this 
disease and have negat ive repercussions. Elderly individuals 
with cognit ive deteriorat ion have to cope with the typical 
manifestat ions of dement ia, together with those of other 
diseases associated with aging. This situat ion makes this 
populat ion subgroup more likely to suffer polypharmacy, 
drug interact ions and side effects from some of the drugs.

Although some studies from other count ries have revealed 
a higher drug consumpt ion by the elderly than by any other 
age group,8 there is lit t le informat ion in our count ry about  
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Perfi l de consumo farmacológico y función cognoscitiva en edad avanzada: 

estudio de población general no institucionalizada

Resumen

Int roducción: El consumo de fármacos en la población general se concent ra en las perso-
nas de edad avanzada. El obj et ivo del presente estudio fue valorar el perfi l farmacológi-
co en ancianos de 75 años y mayores, est imar la relación con la función cognoscit iva y las 
variables asociadas al consumo farmacológico.
Mét odos: Estudio epidemiológico t ransversal y poblacional puerta a puerta de una mues-
t ra de población rural no inst itucionalizada representat iva de los habitantes mayores de 
74 años del Área Básica de Salud de Anglès (Girona). La prescripción farmacológica se 
regist ró a part ir de los medicamentos presentes en el domicilio de los part icipantes. La 
función cognoscit iva se evaluó mediante el Mini-Ment al  St at e Examinat ion.
Resul t ados: Part iciparon 875 individuos (82%). Los part icipantes con deterioro cognos-
cit ivo leve y moderado consumían una media de 4,6 (DE = 2,9) y 5,2 (DE = 3,2) fárma-
cos, superior a los 4 (DE = 2,7) fármacos de media consumidos por los que no sufrían 
deterioro cognoscit ivo (p < 0,05).  En el análisis bivariante,  según el grado de deterioro 
cognoscit ivo exist ía una variación en el consumo de fármacos del aparato digest ivo y 
metabolismo (p = 0,003) y del sistema nervioso (p = 0,001).  El análisis mult ivariante 
ident ifi có cuat ro variables asociadas al consumo de fármacos del sistema nervioso: 
edad, sexo, comorbil idad y sospecha de depresión (p < 0,05).
Conclusiones: Los part icipantes con deterioro cognoscit ivo grave presentaron una mayor 
frecuencia de consumo de ant ipsicót icos y ot ros ant idepresivos. Sin embargo, el análisis 
mult ivariante señala que son la edad avanzada, el sexo femenino y la sospecha de depre-
sión las variables asociadas a un mayor consumo de fármacos del sistema nervioso.
© 2009 Sociedad Española de Neurología. Publicado por Elsevier España, S.L. Todos los 
derechos reservados.

Conclusions: Part icipants with severe cognit ive impairment  had a higher frequency of 
ant i-psychot ic and ant idepressant  drug consumpt ion. However, the mult ivariate analysis 
shows that  advanced age, female sex and suspicion of depression are variables associated 
with a higher cent ral nervous system drug consumpt ion.
© 2009 Sociedad Española de Neurología. Published by Elsevier España, S.L. All rights 
reserved.
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the prescript ion of drugs for the non-inst itut ionalised 
elderly populat ion. Furthermore, there is no recent  
informat ion about  the pharmaceut ical profi le of pat ients 
based on their cognit ive capacity.9,10

The FRADEGI study (Fragil idad y Dependencia en Girona 
—Frailty and Dependence in Girona) is a populat ion 
epidemiology study with the primary obj ect ive of 
determining the prevalence of frailt y and dependence in a 
representat ive sample of elderly individuals over the age of 
74.11 The obj ect ives of the present  study are to describe the 
pharmacological profi le in elders aged 75 years or older, to 
evaluate the relat ionship with cognit ive funct ion, and to 
determine the clinical and demographic variables associated 
to drug consumpt ion.

Material and methods

Type of study and participants 

This is a door-to-door, populat ion, epidemiological study 
carried out  on a representat ive sample of inhabitants aged 
75 years or older in the reference zone of the Basic Health 
Area of Angles (Girona, Spain). This zone consists of 8 rural 
towns (dist ricts) in the province of Girona (Catalonia, Spain) 
with a total populat ion of 10,986 inhabitants (according to 
the 2001 census), out  of which 22.86% are over the age of 
64 and 16.73% are over 74 years old.

Using the municipal register, we selected a representat ive 
sample of inhabitants over the age of 75 based on a simple, 
st rat ifi ed and randomized sampling divided by age groups 
(75-84 years; and 85 years or over). The size of the sample 
was calculated to est imate the prevalence of fragile elders 
residing in our community, accept ing an alpha risk of 0.05 
for an accuracy of ±0.02 percentage units in a bilateral 
cont rast , assuming an est imated prevalence of 20% (75-84 
group) and of 40% (85 years or over group). The inclusion 
criteria were “ ordinary resident  of the municipalit ies under 
considerat ion (annual residency in the community of at  least  
6 months or more)”  and “ signature for informed consent ” . 
Exclusion criteria were having been inst itut ionalised (in a 
ret irement  home) and lack of contact  after 5 telephonic 
at tempts in dif ferent  t ime slots and 1 home visit .  The 
process of data collect ion was carried out  in the period 
between 1 November 2006 and 31 May 2007. The study 
protocol was approved by the Ethics Commit tee for Clinical 
Research of the Inst it ut  d’ Assist ència Sanit ària de Girona.

Study variables and data collection 

All part icipants were interviewed at  their home after having 
arranged the date and t ime of the visit  by telephone. The 
home interviews were handled by 11 nursing graduates from 
the Basic Health Area of Anglès. Before beginning the study, 
the interviewers were t rained to administer the protocol 
and to homogenise the scoring criteria. A pilot  test  was 
performed with 5% of the total sample.

The study protocol included a detailed evaluat ion of 
biological, psychological and social characterist ics of the 
part icipants through standardised inst ruments. Pat ient  age, 
gender, civil status and educat ional level were registered. 

Start ing with this informat ion, a variable called “ educat ional 
level”  was elaborated. This coded the level into 3 categories: 
il l iterate, 5 years or less of schooling and 6 years or more of 
schooling. The consumpt ion of chronic medicat ions was 
determined through a register of the drugs that  the pat ients 
were current ly taking, based on the drugs found in their 
homes during the interview; this was then classifi ed 
following the Anat omical  Therapeut ic Chemical  
Classifi cat ion (ATC) scheme.12 Polypharmacy was defi ned as 
the simultaneous consumpt ion of more than 5 drugs.

The presence of depressive symptoms was determined 
through a reduced version of the 5 items of the Geriat ric 
Depression Scale (GDS-5).13 This version is an adaptat ion to 
Spanish, with a proven sensit ivity of 81% and specifi city of 
77% in the screening of suspected depression in the elderly, 
for which the cut -off  is a score of 1 or more.14

A new variable called “ comorbidity”  was created. It  was 
determined through the sum of the number of chronic 
pathologies that  the part icipants reported.

Four groups were established in accordance with the 
scoring of the Mini-Ment al  St at e Examinat ion (MMSE).15,16 
The scores went  from 0 to 30 points, and the lower the 
score, the higher the degree of cognit ive deteriorat ion. The 
MMSE results were adj usted according to age and educat ional 
level. This adj ustment  consisted of increasing by 2 points 
the direct  score obtained by pat ients older than 75 with an 
educat ional level lower than 8 years; increasing 1 point  for 
those older than 75 years with an educat ional level of 9 to 
17 years; and maintaining the scoring in those part icipants 
with an educat ional level above 17 years. 16 Using the MMSE 
scores and the criteria proposed by Kramer et  al,17 5 groups 
were created (30-24: normal cognit ive funct ion; 23-15: 
light  cognit ive deteriorat ion; 14-8: moderate cognit ive 
deteriorat ion; 7-4 or equal to or lower than 3 points: severe 
cognit ive deteriorat ion.

The primary source of informat ion were the subj ects 
themselves, except  for 16.7% (n=146) of cases who presented 
severe hearing impairments and/ or lack of understanding of 
the quest ion content . In these cases of suspected low 
reliabilit y of informat ion, family members were quest ioned. 
The MMSE was administered to all subj ects except  for those 
with severe hearing impairment  (3.7%).

Statistical analysis

A descript ive stat ist ical analysis of all the variables in the 
study was carried out  using cent ral tendency and dispersion 
techniques for quant itat ive variables and absolute and 
relat ive frequencies for qualitat ive variables. St rat ifi cat ion 
was carried out  based on the severity of cognit ive 
impairment . Bivariate hypothesis test ing techniques were 
applied to determine the presence of stat ist ically signifi cant  
dif ferences between the sociodemographic characterist ics, 
drug consumpt ion, and cognit ive capacity. Proport ions were 
compared through the Chi-square test  (with Yates correct ion 
when necessary). Means were compared through the Student  
t  test  or the Mann-Whitney U test , according to data 
dist ribut ion. The normality of cont inuous variables was 
tested with the Shapiro-Wilk test . Logist ic regression was 
used to determine the clinical and demographic variables 
associated with the drug consumpt ion groups present ing 
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dif ferences in relat ion to the cognit ive funct ion. The model 
was const ructed using a stepwise procedure and drug 
consumpt ion (yes/ no) was used as a dependent  variable.

Results were expressed as absolute numbers and 
percentages, means, standard deviat ions, odds rat ios, and 
95% confi dence intervals (CI). The level of stat ist ical 
signifi cance considered in hypothesis tests was 0.05. Data 
was processed and analysed using the stat ist ical program 
SPSS version 14.0 for Windows.

Results

Out  of 1,245 selected inhabitants, 180 did not  fulfi l the 
inclusion criteria (46 were inst itut ionalised; 134 could not  
be located after 5 at tempts and were considered census 
errors, corresponding to individuals who had moved away 
and were no longer living in the municipalit y) and 190 did 
not  agree to part icipate. In all,  82% of the candidates 
part icipated in the study. The mean age was 81.8 years 

(SD=4.8; range=75-100). Women composed 58.74% (n=514) 
of the total and had a mean age of 82.07 years (SD=5.00), 
while men had a mean age of 81.36 years (SD=4.57). There 
were no signifi cant  dif ferences in age and gender between 
part icipants and non-part icipants.

More than half  of the part icipants were married (55.2%; 
n=483), widowers amounted to 39.7% (n=347) and 5.1 were 
single (n=45). Regarding educat ional level, 55.6% had 
studied for 6 years or more (n=484), 38.5% for 5 years or 
less (n=355) and 5.9 were il l iterate (n=51).

The mean score in the MMSE was 23.53 (SD=6.26), and 
using the criteria of Kramer et  al,17 3.7% (n=32) of the 
elderly obtained a score equal to or lower than 3 points; 
0.8% (n=7) between 4 and 7 points; 1.9% (n=17) between 8 
and 14 points; 33.9% (n=297) between 15 and 23 points; and 
59.73% (n=522) of the part icipants obtained a score higher 
than 23 points. Due to the small sample size of the group 
with 4 to 7 points in the MMSE, the two groups with the 
lowest  scores were combined into one, with MMSE scores 
equal to or lower than 7 points (severe cognit ive 

Table 1 Clinical and sociodemographic characterist ics by the MMSE score

MMSE 7 (n=38) MMSE=8-14 (n=17) MMSE=15-23 (n=296) MMSE=24-30 (n=517)

Age, years(SD) a 87.18 (6.73) 87.45 (6.19)  82.40 (4.89)  80.83 (4.10)

Age, no. (%) b

 75–79 years  5 (12.8)  2 (11.8) 111 (37.4) 255 (48.9)
 80-84 years 11 (28.2)  5 (29.4)  99 (33.3) 186 (35.6)
 85 years and over 23 (59.0) 10 (58.8)  87 (29.3)  81 (15.5)

Gender, no. (%) c

 Male  9 (23.1)  3 (17.6)  97 (32.7) 252 (48.3)
 Female 30 (76.9) 14 (82.4) 200 (67.3) 270 (51.7)

Civil  st at us, no. (%) d

 Single  1 (2.6)  1 (5.9)  15 (5.1)  28 (5.4)
 Married 25 (64.1) 10 (58.8) 138 (46.5) 174 (33.3)
 Widowed 13 (33.3)  6 (35.3) 144 (48.5) 320 (61.3)

eEducat ion, no. (%) f

 Il l iterate  7 (20.6)  1 (5.9)  36 (12.1)   7 (1.3)
 5 years or less 17 (50.0)  9 (52.9) 133 (44.8) 176 (33.7)
 6 years or more 10 (29.4)  7 (41.2) 128 (43.1) 339 (64.9)

Comorbidit y
 Mean (SD)  4.4 (2.5)  4.5 (2.4)   4.3 (2.2)   4.0 (2.1)

Suspicion of  depression
 No. (%) g  5 (71.4)  9 (81.8) 149 (52.7) 195 (38.5)

Drug consumpt ion
 Mean (SD) h  4.1 (2.9)  5.2 (3.2)   4.6 (2.9)   4.0 (2.7)

a Kruskal-Wallis = 61.881; degrees of freedom (df) = 3; P <.001.
b Chi-square = 68.791; df = 6; P <.001.
c Chi-square = 28.897; df = 3; P <.001.
d Chi-square = 27.310; df = 3; P <.001.
e There was no informat ion on this variable for 5 individuals.
f Chi-square = 80.223; df = 3; P <.001.
g Chi-square = 23.363; df = 3; P <.001.
h Kruskal-Wallis = 8.642; df = 3; P=.034.
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deteriorat ion). Regrouping into 4 groups resulted in a 
percentage of 4.5% (n=39) for part icipants with a score 
lower than 8 points. Table 1 shows the sociodemographic 

characterist ics of part icipants, st rat ifi ed according to their 
MMSE scores. The mean scores in MMSE by groups were: 
2.51 (SD=1.88) in the group with severe cognit ive 

Table 2 Drug consumpt ion by ATC groups st rat ifi ed by MMSE score

Consumpt ion 
(number 
of drugs)

MMSE 7 
(n=38)

MMSE=8-14 
(n=17)

MMSE=15-23 
(n=296)

MMSE=24-30 
(n=517)

Group A. Digest ive and metabolism, no. (%) a 0 20 (52.6) 8 (47.1) 156 (52.7) 278 (53.8)
1 11 (28.9) 2 (11.8) 80 (27.0) 175 (33.8)
2 or more 7 (18.4) 7 (41.2) 60 (20.3) 64 (12.4)

Group B. Blood and haematopoiet ic 
organs, no. (%)

0 29 (76.3) 9 (52.9) 229 (77.4) 412 (79.7)
1 8 (21.1) 7 (41.2) 59 (19.9) 92 (17.8)
2 or more 1 (2.6) 1 (5.9) 8 (2.7) 13 (2.5)

Group C. Cardiovascular, no. (%) 0 12 (31.6) 3 (17.6) 62 (20.9) 125 (24.2)
1 15 (39.5) 4 (23.5) 86 (29.1) 155 (30.0)
2 or more 11 (28.9) 10 (58.8) 148 (50.0) 237 (45.8)

Group D. Dermatological, no. (%) 0 37 (97.4) 17 (100.0) 295 (99.7) 509 (98.5)
1 1 (2.6) — 1 (0.3) 8 (1.5)
2 or more — — — —

Group G. Genitourinary, no. (%) 0 33 (86.8) 16 (94.1) 268 (90.5) 457 (88.4)
1 5 (13.2) 1 (5.9) 27 (9.1) 57 (11.0)
2 or more — — 1 (0.3) 3 (0.6)

Group H. Hormonal therapy, no. (%) 0 38 (100.0) 16 (94.1) 277 (93.6) 479 (92.6)
1 — 1 (5.9) 16 (5.4) 33 (6.4)
2 or more — — 3 (1.0) 5 (1.0)

Group J. Systemic ant i-infect ious, no. (%) 0 38 (100.0) 17 (100.0) 291 (98.3) 511 (98.8)
1 — — 5 (1.7) 6 (1.2)
2 or more — — — —

Group L. Ant ineoplast ic 
and immunomodulators, no. (%)

0 37 (97.4) 17 (100.0) 287 (97.0) 492 (95.2)
1 1 (2.6) — 7 (2.4) 20 (3.9)
2 or more — — 2 (0.7) 5 (1.0)

Group M. Skeletal muscle, no. (%) 0 38 (100.0) 17 (100.0) 294 (99.3) 515 (99.6)
1 — — 2 (0.7) 2 (0.4)
2 or more — — — —

Group N. Nervous system, no.(%) b 0 10 (26.3) 7 (41.2) 98 (33.1) 220 (42.6)
1 8 (21.1) 3 (17.6) 98 (33.1) 170 (32.9)
2 or more 20 (52.6) 7 (41.2) 100 (33.8) 127 (24.6)

Group P. Ant i-parasit ic, no. (%) 0 38 (100.0) 17 (100.0) 296 (100.0) 517 (100.0)
1 — — — —
2 or more — — — —

Group R. Respiratory apparatus, no. (%) 0 36 (94.7) 14 (82.4) 247 (83.4) 457 (88.4)
1 1 (2.6) 1 (5.9) 27 (9.1) 28 (5.4)
2 or more 1 (2.6) 2 (11.8) 22 (7.4) 32 (6.2)

Group S. Sensory organs, no. (%) 0 33 (86.8) 16 (94.1) 268 (90.5) 469 (90.7)
1 5 (13.2) — 21 (7.1) 29 (5.6)
2 or more — 1 (5.9) 7 (2.4) 19 (3.7)

a Chi-square = 19.696; degrees of freedom (df) = 6, P=.003.
b Chi-square = 22.544; df = 6, P=.001.

No informat ion was available for any of these variables in 7 individuals.
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deteriorat ion, 11.59 points (SD=1.77) in part icipants with 
moderate cognit ive deteriorat ion, 20.36 points (SD=2.41) in 
those who suffered light  cognit ive deteriorat ion, and 27.30 
points (SD=2.07) in those with a normal cognit ive funct ion.

Regarding drug consumpt ion in general: 94% (n=824) of 
the part icipants took some kind of drug, while 64.4% (n=559) 
habitually consumed 5 or less drugs. The prevalence of 
polypharmacy was of 29.7% (95% CI =26.6–32.7).

The mean consumpt ion was 4.25 drugs per pat ient  
(SD=2.76). The mean number of drugs taken by part icipants 
with severe cognit ive deteriorat ion was 4.13 (SD=2.91). 
Part icipants with moderate cognit ive deteriorat ion 
consumed 5.24 (SD=3.19), those with light  cognit ive 
deteriorat ion used 4.56 (SD=2.87) drugs, and the rest  4.05 
drugs (SD=2.66). Signifi cant  dif ferences were observed in 
the mean consumpt ion by groups (Kruskal-Wallis=8.642; 
degrees of freedom=3; P=.035). These results were at  the 
expense of the dif ferences in the mean consumpt ion of 
drugs between part icipants without  cognit ive deteriorat ion 
and part icipants with a light  cognit ive deteriorat ion (Mann-
Whitney U=68,353.5; P=.011).

Using the ATC classifi cat ion, the group of drugs most  
commonly consumed was cardiovascular drugs and drugs for 
the nervous system. Of the part icipants, 76.7% (CI 95%=73.9-
79.6) consumed medicat ion for the cardiovascular system 
and 61.4% (CI 95%=58.1-64.7) took drugs for the nervous 
system. Furthermore, 46.8% (CI 95%=43.4-50.2) of 
part icipants took drugs that  worked on the digest ive system 
and metabolism and 21.8% (CI 95%=19.4-24.6) took drugs 
for blood and haematopoiet ic organs.

Drugs for the respiratory system were used by 13.1% (95% 
CI=10.8-15.4) of the elderly; 10.8% (CI 95%=8.7-13.0) took 
drugs for their genitourinary system. Groups of drugs under 
10% were those that  act  upon sensory organs, hormonal 
therapy, and ant ineoplast ic and immunomodulatory drugs. 
Approximately 1% of part icipants took ant i-infect ious 
agents, drugs for dermatological condit ions, or drugs for 
skeletal muscles. The consumpt ion of dif ferent  drugs of the 
ATC classifi cat ion in relat ion with the cognit ive funct ion of 
the part icipants can be seen in table 2.

Of the nervous system drugs, group N of the ATC 
classifi cat ion, and using their drug subtype, 18.9% (CI 
95%=16.2-21.6) were anxiolyt ics (group N05B). The second 
most  common group for the nervous system were select ive 
serotonin reuptake inhibitor ant idepressants (SSRI, group 
N06AB) with 10.1% (CI 95%=8.1-12.2), followed by hypnot ics 
and sedat ives (group N05C) with 6.9% (CI 95%==5.2-8.7) and 
other ant idepressants (group N06AX) with 5.6% (CI 95%=4.1-
7.2). In a lesser proport ion, the elderly aged 74 years or 
older consumed ant i-dement ia drugs (group N06D) and ant i-
parkinsonian drugs (group N04) in a percentage of 4.0% (CI 
95%=2.7-5.4) and 3.1% (CI 95%==1.6-3.2), respect ively. A 
minimal proport ion of the sample, 2.2% (CI 95%=6-3.2) 
consumed ant ipsychot ics (group N05A), 2.2% (CI 95%=1.6-
3.2) took non-select ive monoamine reuptake inhibitors 
(group N06AA), and 2.0% (CI 95%=1.0-2.9) used ant iepilept ic 
drugs (group N03). The dist ribut ion of drugs used for the 

Table 3 Absolute and relat ive frequencies of individuals who used drugs for the cent ral nervous system by MMSE score

MMSE 7 
(n=38)

MMSE=8-14 
(n=17)

MMSE=15-23 
(n=296)

MMSE=24-30 
(n=517)

Ant iepilept ic (N03), no. (%) 1 (2.6) 0 (0.0) 6 (2.0) 10 (1.9)
Ant i-Parkinsonian (N04), no. (%) 2 (5.3) 1 (5.9) 11 (3.7) 13 (2.5)
Ant ipsychot ic (N05A), no.(%) a 6 (15.8) 0 (0.0) 8 (2.7) 5 (1.0)
Anxiolyt ic (N05B), no. %) 6 (15.8) 4 (23.5) 54 (18.2) 100 (19.3)
Hypnot ic and sedat ive (N05C), no. (%) 3 (7.9) 1 (5.9) 24 (8.1) 32 (6.2)
Monoamine reuptake inhibitors (N06AA), no. (%) 1 (2.6) 0 (0.0) 7 (2.4) 11 (2.1)
SSRI (N06AB), no. (%) 7 (18.4) 2 (11.8) 30 (10.1) 49 (9.5)
Other ant idepressants (N06AX), no. (%) b 7 (18.4) 2 (11.8) 20 (6.8) 20 (3.9)
Against  dement ia (N06D), no. (%) c 5 (13.2) 1 (5.9) 18 (6.1) 11 (2.1)

a Chi-square = 37.180; degrees of freedom (df) = 3, P<.001. 
b Chi-square = 16.590; df = 3, P<.001. 
c Chi-square = 16.386; df = 3, P=.001. 

No informat ion was available for any of these variables in 7 individuals.

Table 4 Logist ic regression model: variables associated 
with consumpt ion of nervous system drugs

OR CI 95% P

Age 1.062 1.022-1.103 0.002 *

Gender
 Male 1 — —
 Female 1.825 1.292-2.579 0.001 *

Civil  st at us
 Single 1 — —
 Married 0.761 0.376-1.542 0.448
 Widowed 1.434 0.986-2.088 0.059

MMSE 1.001 0.967-1.037 0.940
Suspicion of depression 1.566 1.132-2.166 0.007 *
Comorbidity 1.315 1.212-1.428 <0.001 *

* P<.005.
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nervous system in relat ion with the MMSE scores is shown in 
table 3.

A logist ic regression model for those variables associated 
with the consumpt ion of nervous system drugs is shown in 
table 4. The variables associated with the use of nervous 
system drugs were female gender (OR=1.825; CI 95%=1.292-
2.579; P=.001), age (OR=1.062; CI 95%=1.22-1.03; P=.002), 
a suspicion of depression (OR=1.566; CI 95%=1.132-2.166; 
P=.007), and comorbidity (OR=1.315; CI 95%=1.212-1.421; 
P<.001). Despite the fact  that  dif ferences in the consumpt ion 
of drugs in the N group were observed in the univariate 
analysis, MMSE scores were not  signifi cant ly associated in 
the adj usted logist ic regression model (P=.940).

Discussion

The object ive of this study was to describe the pharmacological 
profi le in an elderly populat ion over the age of 75, to evaluate 
the relat ionship with the cognit ive funct ion, and to determine 
the clinical and demographic variables associated with drug 
consumpt ion. The main st rength of this study comes from 
being a populat ion study, which guarantees the external 
validity of these results and allows ext rapolat ion to the 
general rural populat ion. Another principal st rength was the 
reliability of the informat ion, as data collect ion was carried 
out  at  the part icipants’  homes and drug consumpt ion was 
established based on the drugs found there.

The mean number of drugs consumed by our populat ion 
was 4, a fi gure very similar to that  observed in other 
count ries,18 matching the results from a populat ion study in 
Denmark with pat ients of similar ages to ours.19 Other 
studies carried out  in Spain with a populat ion 65 or more 
years old detected a lower mean consumpt ion rate, which 
oscillated from 2.3 to 2.6 drugs.9,10 This dif ference might  be 
due to the lower mean age of the populat ion sample. In our 
study, 6% of the part icipants did not  take any drugs, which 
matches the range observed in other studies,8,10,18,19 although 
dif ferences have been observed in other count ries. For 
example, 2% in a study carried out  in Poland18 or 15% of 
pat ients in a study in New Zealand. 8 The prevalence of 
polypharmacy in our study was 30%, similar to that  in other 
studies with a similar methodology, where polypharmacy 
was observed in a third of their populat ion samples.9,18

Cardiovascular drug consumpt ion was 76.7%. This agrees 
with most  studies, where cardiovascular drugs are without  
doubt  the medicat ion used most , with percentages which 
oscillate from 30% to 70%.20-22

In our study, we observed differences in the mean drug 
consumpt ion by those pat ients without  cognit ive deteriorat ion 
and those with light  or moderate cognit ive deteriorat ion. 
Pat ients with light  and moderate cognit ive deteriorat ion 
presented a higher consumpt ion rate, with a mean of 4.6 and 
5.2 drugs compared to the 4 medicat ions taken by part icipants 
with no cognit ive deteriorat ion. No differences were observed 
in the mean consumpt ion in part icipants with no cognit ive 
deteriorat ion and those with severe cognit ive deteriorat ion. 
A possible explanat ion for this is that  suspending t reatment  
with some drugs (such as ant icholinesterases used to t reat  
Alzheimer) is usually recommended in subjects having an 
advanced state of dement ia.23

The bivariate analysis showed dif ferences in the 
consumpt ion of drugs that  act  on the digest ive system and 
metabolism and those that  the nervous system in relat ion 
with the degree of cognit ive deteriorat ion. More specifi cally, 
a consumpt ion of 2 or more drugs act ing on the digest ive 
system and metabolism was observed in pat ients with a 
higher degree of cognit ive deteriorat ion. However, the 
analysis of consumpt ion of the dif ferent  therapeut ic 
subgroups of this category did not  show any dif ferences in 
relat ion with cognit ive funct ion.

The bivariate analysis revealed an increase in consumpt ion 
of nervous system drugs in pat ients with light  and moderate 
cognit ive deteriorat ion in comparison with those without  
cognit ive deteriorat ion. The higher the degree of cognit ive 
deteriorat ion, the higher the consumpt ion of nervous system 
drugs. The explanat ion could be that  pat ients who suffer 
deteriorat ion may present a higher prevalence of psychological 
and behavioural disorders such as anxiety, depression, apathy, 
disinhibit ion, or irritability compared to the general 
populat ion.24 These symptoms have negat ive repercussions on 
pat ients and their families that  usually lead to specifi c 
pharmacological t reatment being prescribed, and which could 
explain the higher rate of nervous system drug consumpt ion 
in pat ients with suspected cognit ive deteriorat ion.

A st rong associat ion between the consumpt ion of nervous 
system drugs and a higher age, female gender, a higher 
comorbidity and suspicion of depression was observed in 
the logist ical regression model. However, there was no 
associat ion with MMSE scores. There are dif ferent  hypotheses 
that  could explain this phenomenon. It  is possible that  the 
associat ion detected in the bivariate analysis and not  
confi rmed in the adj usted mult ivariate model could be the 
product  of a confounding effect . It  would be plausible to 
propose that  the cont rol of age and gender variables diluted 
the effect  of MMSE scores. In other words, the degree of 
cognit ive deteriorat ion is related to age and gender and 
perhaps also with pathologies of geriat ric type, which are 
more common in women, so this would determine the 
characterisat ion of groups according to MMSE scores. On the 
other hand, it  is possible to think that  the inclusion of a 
scale that  evaluates depressive symptoms in the mult ivariate 
model has diluted the effect  of cognit ive deteriorat ion. In 
that  sense, there is abundant  literature that  has shown the 
existence of an associat ion between cognit ive deteriorat ion 
and depression.25,26 These results match those found in other 
studies with similar characterist ics, where the consumpt ion 
of drugs was associated to female gender,8-10,19 higher age 
and an elevated comorbidity.10

Our results do not  show signifi cant  dif ferences between 
anxiolyt ic consumpt ion and SSRI or MAOI ant idepressant  
consumpt ion in pat ients based on the degree of cognit ive 
deteriorat ion. These consumpt ion fi gures are in accordance 
with the high frequency of mental disorders among the 
elderly populat ion, similar to those observed in other 
studies carried out  in Spanish primary care populat ions. In 
those studies, there was a high prevalence (46.1%) of 
psychiat ric disorders in the elderly populat ion27 and in 
pat ients of advanced age t reated at  their homes, where the 
prevalence of depression was 77.5%.28

Signifi cant  dif ferences have been found in the consumpt ion 
of ant ipsychot ics, other ant idepressants, and ant i-dement ia 
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drugs. It  was observed that  a higher proport ion of individuals 
consume these drugs as their cognit ive deteriorat ion 
progressed. The higher the degree of mental deteriorat ion, 
the higher the consumpt ion of drugs in the “ other 
ant idepressants”  category; this includes drugs such as 
t razodone, used widely in dement ia for it s sedat ive 
effect .29

The elderly populat ion with cognit ive deteriorat ion 
consume more ant ipsychot ic drugs, as they are indicated 
most ly for t reatment  of anxiety, psychosis, and other 
behavioural alterat ions. Despite the possible risk associated 
with atypical ant ipsychot ics in older pat ients, they are st il l 
recommended because of their reduced ext rapyramidal 
involvement  as opposed to the typical ones.30 However, it  
has not  been proven that  the risk is lower with atypical 
ant ipsychot ics than with typical ant ipsychot ics. 31-33

The basic limitat ions of this study are that  it  did not  
record the daily dosage of drugs taken by part icipants, the 
t ime passed since beginning the t reatment , or who 
prescribed such t reatment , and that  drug consumpt ion was 
determined by personal interviews, rather than externally 
endorsed. This informat ion would have allowed us to know 
the pharmaceut ical profi le at  that  age in more detail.

Regarding internal validity, another limitat ion to be 
considered is the absence of a study on interobserver 
agreement . However, a t raining process was followed to 
prepare the interviewers for administering the protocol, 
and the ample experience and knowledge of the 
quest ionnaires in rout ine clinical pract ice guaranteed that  
the effect  of this possible bias was as small as possible.

Another limitat ion to be taken into account  is the degree 
of external validity of this study compared to other 
populat ions. In this study, we interviewed a populat ion 
sample selected through the municipal census of 8 
municipalit ies in the Basic Health Area of Anglès. 
Consequent ly, the external validity of these results is 
probably appropriate for rural areas, but  doubts may arise 
about  the degree of representat ion in urban areas.

The exclusion of inst itut ionalised pat ients represents 
another limitat ion of our study. These pat ients generally 
show greater comorbidity and more cognit ive deteriorat ion. 
This slant  in select ion may have decreased the prevalence 
of drug consumpt ion, result ing in an underest imat ion of the 
Odds Rat ios.

Our main results indicate that  there are 4 variables 
independent ly associated to the consumpt ion of nervous 
system drugs in the elderly populat ion. Among them are 
age, gender, and comorbidity, which agrees with the 
literature reviewed. The third variable is the suspicion of 
depression, which opens up a new pat ient  profi le, in which 
polypharmacy should be monitored. The results make it  
clear that  there is a need for prudent  prescript ion of drugs 
in people, mainly women, of advanced age with comorbidity 
and suspicion of depression. It  is indispensable to be careful 
to avoid undesirable drug interact ions and adverse 
react ions 
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