
Correspondence: Erik Jedenius, Karolinska Institutet Alzheimer Disease Research Centre, Department of Neurobiology, Care Sciences and Society, Stockholm, 
Sweden. E-mail: erik.jedenius@ki.se

(Received 17 May 2010; accepted 25 April 2011)

ORIGINAL ARTICLE

Dementia management programme in a community setting and the 
use of psychotropic drugs in the elderly population

ERIK JEDENIUS1, KRISTINA JOHNELL2, JOHAN FASTBOM2, JAN STRÖMQVIST3, 
BENGT WINBLAD1 & NIELS ANDREASEN1

1Karolinska Institutet Alzheimer Disease Research Centre, Department of Neurobiology, Care Sciences and Society, Karolinska 
Institutet, Stockholm, 2Aging Research Center, Karolinska Institutet-Stockholm University, Stockholm, and 3Kalmar County 
Council, Primary Care unit, Sweden

Abstract
Background and objective. The number of elderly persons in society is increasing, placing additional demands on the public health 
system. Extensive use of drugs is common in the elderly, and in patients with dementia this further increases their vulnerability. 
Since 1998 the municipality of Kalmar, Sweden, has worked with a dementia management programme that focuses on early 
intervention in order to identify the patient’s help needs at an early stage. An important part of the programme aims at 
optimizing pharmacological treatment. The objective of the present study is to evaluate whether the dementia programme had 
a secondary effect on the use of psychotropic medication in the elderly population in general. Design and setting. A retrospective, 
drug utilization study analysing the use of selected drug categories by the elderly (75 years and older) in the Kalmar 
municipality compared with the whole of Sweden. Results and conclusions. The results suggest that the dementia programme 
contributed to an improvement in psychotropic drug use in the elderly as a secondary effect. Furthermore, the implemen-
tation of this programme did not require allocation of extra funding.
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The elderly population is increasing worldwide [1]. 
This entails further need for health care support. In 
Sweden, people aged 75 and older comprise 9% of 
the population, yet they consume 38% of the total 
amount of drugs, half of which are prescribed by gen-
eral practitioners (GPs) [2,3]. Drug-related problems 
are common in this population [4,5]. Adverse drug 
reactions are a signifi cant cause of hospitalization in 
this age group [6]. The elderly are more vulnerable 
to adverse drug reactions due to age-related changes 
in pharmacokinetics and pharmacodynamics. Further, 
psychotropic drugs may impede cognitive functions 
in the elderly, especially in patients with dementia [7]. 
These facts form the rationale for monitoring drug 
use in patients at risk of developing dementia.

Dementia is widespread in the elderly population. 
The prevalence of dementia is 1% at the age of 60 and 
doubles every fi ve years [8]. The increased intensity 
and variability of symptoms associated with dementia 

progression leads to an increase in the use of drugs with 
psychotropic action [9]. In addition, elderly individ-
uals suffering from cognitive disturbances, such as 
dementia, are more vulnerable to anticholinergic agents 
and neuroleptics [10–13].

In the Swedish municipality of Kalmar, with a popu-
lation of 60 000 inhabitants (less than 1% of the entire 
population of Sweden), a dementia management 
programme has been established, involving primary 
care and specialist health services and municipal elderly 
care organizations [14]. This programme was initially 
implemented stepwise in 1998. From 2004 its use 
was extended throughout the county (340 000 inhabi-
tants), with no allocation of extra funding. The main 
focus of the programme was to identify the patient 
with dementia as early in the disease as possible. In 
the primary care centres, dementia nurses (n � six) 
and GPs (n � 30) gathered information necessary for 
a dementia diagnosis. An evaluation of the patient’s 
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Table I. Agents with significant anticholinergic activity 
frequently used by the elderly in Sweden.

ATC code Class Agent

G04BD Urinary antispasmodics Emeprone
Oxybutynine
Tolterodine

N05AA Antipsychotics, low 
potency

Chlorpromazine
Levomepromazine

N05AC02 Antipsychotics, low 
potency

Thioridazine

N05AC03 Antipsychotics, 
intermediate potency

Melperone

N05BB01 Anxiolytics Hydroxyzine
N06AA Antidepressants, 

non-selective
Imipramine
Chlomipramine
Trimipramine
Lofepramine
Amitriptyline
Nortriptyline
Protriptyline
Maprotiline

Extensive use of drugs is common among the 
elderly. In patients with dementia the disease 
increases their vulnerability to drugs.

Dementia management programmes with  •
multi modal components such as the one pre-
sented here appear to improve the manage-
ment of psychotropic drug use in the elderly 
as a secondary effect.
Implementation of this programme has not  •
required allocation of extra funding.

medications was made, including medical indication, 
dosage, and potential drug–drug interactions [14]. 
During the study period from 2000 to 2005, 1294 
patients were included in the dementia programme. 
The effect of the programme and further analyses of 
this are presented elsewhere [14,15].

The objective of the present study was to evaluate 
whether the dementia programme had a secondary 
effect on the use of psychotropic medication in the 
general population of the elderly. The elderly popula-
tion of the Kalmar municipality was compared with 
the entire elderly population of Sweden.

Material and methods

This is a retrospective drug utilization study. Two dif-
ferent data sources were used: longitudinal drug sales 
data from Swedish pharmacies from 2000 to 2005 
and cross-sectional data from the Swedish Prescribed 
Drug Register (SPDR) [16] from October to December 
2005. The individual-based SPDR was introduced 
only in July 2005 and, hence, did not cover our whole 
study period (2000 to 2005).

Demographics of the Kalmar municipality and 
Sweden were provided by Statistics Sweden [17]. 
The proportion of the population over 65, 75, and 
85 years of age was calculated for the period 2000 to 
2005. In Kalmar, 5510 persons were 75 years and 
older in 2005. Of these, approximately 815 individu-
als participated in the dementia programme. Sweden 
had a total population of 796 799 aged 75 years and 
older in 2005.

The investigated drugs were chosen based on their 
frequency of use by the elderly and their potential to 
infl uence brain functions [10]. These include antide-
mentia drugs (N06D), neuroleptics (N05A), anxi-
olytics (N05B), antidepressants (N06A), and selected 
drugs with anticholinergic properties. The classifi ca-
tion of anticholinergic drugs (Table I) was based on 
the definition by the Swedish National Board of 
Health and Welfare [18] together with international 
consensus [10].

The drug sales data from Swedish pharmacies 
associated with the use of drugs were analysed as 
DDD [2] per 1000 inhabitants and year for those 
75 years and older. The DDD is the defi ned daily 
dose for a drug used for its main indication in adults 
[2]. The use of DDDs in this study enables us to 
assess trends in drug consumption and to make 
comparisons between population groups. From the 
year 2000 and onwards, the prescription data in 
Sweden are linked to the patient’s address. Therefore 
data collection for this study starts in 2000. Along 
with drug use the costs of the target drugs were also 
analysed.

We additionally analysed cross-sectional data from 
the SPDR for individuals aged 75 years and older on 
31 December 2005, based on the prescriptions fi lled 
during the three previous months. This method has 
been described in detail elsewhere [19].

Statistical analysis

We made descriptive analyses of DDDs and costs 
in the longitudinal drug sales data from Swedish 
pharmacies from 2000 to 2005, in Kalmar com-
pared with Sweden as a whole. Further, logistic 
regression analysis for studies of the SPDR data was 
used, in order to analyse the use of neuroleptics, 
anxiolytics, sedatives, selective serotonin reuptake 
inhibitors (SSRIs), antidementia agents, and drugs 
with anticholinergic properties, during the last 
quarter of 2005. Adjustments were made for age, 
gender, and number of drugs. The relationships are 
expressed as odds ratios (ORs) with 95% confi -
dence intervals (CIs).
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Results

The populations of the Kalmar municipality and 
Sweden were similar in respect of age. There was, 
however, a slightly higher proportion of elderly women 
in Kalmar.

The sale of antidementia agents, mainly cholin-
esterase inhibitors, increased more in Kalmar compared 
with Sweden as a whole. During the introduction of 
the dementia programme, Kalmar increased its use 
by 289% and Sweden by 142% (Figure 1). The use 
of antidementia drugs was nearly twice as high in 
Kalmar as in the whole of Sweden in 2005. In Kal-
mar, the proportion of antidementia drugs prescribed 
by GPs increased from 42% to 86%. However, the 
amount prescribed by dementia specialists remained 
constant. Antidepressant drugs, mainly SSRI, were 
prescribed more often in the Kalmar municipality than 
in Sweden during the observation period but there 
was no increase in use compared with Sweden as a 
whole. The sale of anticholinergic drugs was lower in 
Kalmar (Figure 2). Furthermore, the sale of hypnot-
ics decreased in Kalmar (–22%), along with the use 
of benzodiazepines (–15%). During the introduction 
of the dementia programme we did not see any differ-
ence in the sale of neuroleptics. However, when spe-
cifi cally analysing use in the elderly population, we 
observed a more pronounced decrease in the use of 
neuroleptics in Kalmar compared with the whole of 
Sweden (Figure 3). In Sweden, there was a 13% decrease 
in sales of neuroleptics from 2000 to 2005. However, 
in 2005, the use of neuroleptics by the elderly was 30% 
lower in Kalmar than in Sweden as a whole.

Table II shows a comparison of drug use based 
on data from the SPDR. These individual-based data 

confirm the above comparisons based on DDDs. 
Thus, antidementia drugs and SSRIs were used to a 
higher and neuroleptics to a lower extent in Kalmar 
than in Sweden as a whole.

At the start of the programme the total cost of 
the target drugs was higher in Kalmar than in Sweden. 
During the beginning of the dementia programme 
the cost of antidementia drugs increased. This was 
more pronounced in Kalmar than in Sweden. Fur-
ther, the sum of all target drugs in Sweden increased 
by 26% as compared with 1% in Kalmar during the 
observation period. As a result, the total cost of target 
drugs was equal in Kalmar and Sweden at the end 
of the study.

Figure 1. Yearly sales of antidementia drugs (N06D) expressed as 
DDD/1000 persons 75 years and older in Kalmar and Sweden 
from 2000 to 2005 (Kalmar n � 5510 and the whole of Sweden 
n � 796, 799).

Figure 2. Yearly sales of the major drugs with anticholinergic activity 
(G04BD, N05AA, N05AC02, N05BB01, N06AA) DDD/1000 
persons 75 years and older in Kalmar and Sweden (Kalmar 
n � 5510 and the whole of Sweden n � 796, 799).

Figure 3. Yearly sales of neuroleptic drugs (N05A) DDD/1000 persons 
75 years and older in Kalmar and Sweden (Kalmar n � 5510 and 
the whole of Sweden n � 796, 799). Author(s): Jedenius, Johnell, 
Fast bom, Strömqvist, Winblad, Andreasen
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Discussion

From 2000 to 2005 the sales associated with the use 
of antidementia drugs increased in Kalmar, to a level 
twice as high as in the whole of Sweden. The question 
may be raised as to whether this is, in fact, excessive. 
However, even after the increase, the use of antide-
mentia drugs only corresponded to about 40% of 
patients with Alzheimer’s disease, i.e. those that may 
benefi t from this treatment. We also observed a some-
what higher use of SSRI in Kalmar. The use of SSRI 
is recommended for depression, a condition frequently 
seen in elderly patients, especially in dementia [20]. 
Therefore, this fi nding may be regarded as positive, 
but needs to be further explored.

Neuroleptics [13,21], anxiolytics, sedatives-
hypnotics, and drugs with anticholinergic properties 
are drugs that may cause serious side effects in the 
elderly [10,22]. In Kalmar, we observed that these 
drugs were used to a lesser extent from 2000 to 2005, 
compared with Sweden as a whole. Notably, the rate 
of decrease of neuroleptics was most prominent dur-
ing the introduction of the dementia programme. 
Recently, there has been a debate in Sweden on the 
use of neuroleptics in the elderly [23], but our study 
was performed before this discussion. It has previ-
ously been shown that the elderly in Kalmar use three 
or more psychotropics to a lesser extent than the 
Swedish elderly in general [24]. One explanation could 
be regional difference in age distribution [25]. How-
ever, Kalmar’s age distribution is similar to that for 
Sweden as a whole. Local therapy traditions may play 
a role, but this needs further investigation.

The cost of dementia drugs in Sweden increased 
by 32% and the corresponding cost in Kalmar by 
50% during the study period. Despite this, the total 
cost of the targeted drugs in Kalmar was unchanged 
while increasing by 26% in Sweden as a whole. In 
addition, the dementia programme was implemented 
without any extra resource allocations. Moreover, it 
is worth noting that the cost for dementia drugs accounts 
for only 1% of the total cost for dementia care in 
Sweden [26].

A pertinent question is whether the dementia pro-
gramme has played any role in the change of drug 
use seen in this analysis, and if so, in what way? One 
part of the programme focuses on optimizing phar-
macological treatment, even though this is not the 
main goal in a dementia investigation. It is reasonable 
to assume that local education and caregiver support 
groups, in addition to the dementia programme, had 
an effect on drug use. In the literature, there are some 
dementia management programmes that describe 
changes in other areas such as time to nursing home 
placement [27–29]. However, to our knowledge, no 
dementia or elderly management programme has yet 
been presented in the literature, suggesting changes 
in long-term [30] prescribing patterns.

As a result of the dementia programme (2000–
2005), 1294 cognitively impaired patients were identi-
fi ed in primary care [14], corresponding to over 10% 
of 65 and nearly 15% of 75-year-olds in the munici-
pality. All of these patients were evaluated regarding 
their drug use. The demographic characteristics of the 
elderly population in Kalmar are comparable to those 
of the rest of Sweden. It was therefore possible to use 
Sweden as a comparative population in this study. 
Moreover, the organization of care is essentially sim-
ilar throughout Sweden, which suggests that the fi nd-
ings can be generalized to the rest of Sweden.

Some limitations of this study should be mentioned. 
There was no information available on diagnoses, 
including dementia, or indications for the prescrip-
tions. Thus, the present analyses do not focus on 
dementia patients but include all the elderly. Also, we 
do not know what the change in drug use means in 
terms of treatment of dementia and psychiatric dis-
orders in the elderly. The use of two different drug data 
sources also has implications for our results. The 
individual-based SPDR was introduced in July 2005 
and, thus, did not cover our whole study period of 
2000 to 2005. We would have preferred to rely only 
on individual-based data but, due to this time restraint, 
we also had to analyse drug sales data. Future longi-
tudinal studies of individual-based data are needed 

Table II. Number and proportion of persons (%) using neuroleptics, benzodiazepines, sleeping agents, SSRIs, antidementia 
agents, and drugs with anticholinergic properties among those 75 years and older in Kalmar and Sweden, 2005.1 

Kalmar 
(n � 5036)

Sweden total 
(n � 732230) OR (95% CI)

Neuroleptics (N05A) 148 (2.9%) 3.3071 (4.5%) 0.71 (0.60–0.84)
Benzodiazepines (N05B) 384 (7.6%) 6.8644 (9.4%) 0.90 (0.81–1.01)
Sleeping agents (N05C) 1032 (20.5%) 16.7338 (22.9%) 0.95 (0.88–1.02)
SSRI antidepressants (N06AB) 577 (11.5%) 82.957 (11.3%) 1.15 (1.05–1.26)
Antidementia agents (N06D) 271 (5.4%) 20.481 (2.8%) 2.14 (1.89–2.43)
Drugs with anticholinergic 

properties
270 (5.4%) 42.007 (5.7%) 1.05 (0.92–1.19)

1The difference between Kalmar community and Sweden is expressed as an odds ratio (OR) controlled for age, gender, and number of drugs.
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to investigate direct effects of management programmes. 
Moreover, it may be problematic to use all of Sweden 
as a comparison, as similar (activities) management pro-
grammes might be used elsewhere. However, to the 
best of our knowledge only one comparable project was 
ongoing at that time in one municipality in northern 
Sweden (Båtsman S, personal communication).

Our results indicate improvements in the use of 
psychotropic drugs in the elderly as a secondary effect 
of the implementation of a dementia management pro-
gramme in primary care. In the drug sales data analy-
ses, drugs with possible harmful effects on cognition 
(neuroleptics, anxiolytics, sedatives-hypnotics, and 
drugs with anticholinergic properties) were used to a 
lesser extent. This was confi rmed regarding neurolep-
tics in the analyses of the SPDR. Moreover, drugs with 
possible benefi ts for patients with dementia, such as 
antidementia drugs and SSRIs, were used to a higher 
extent in Kalmar (supported by both drug sales data 
and the SPDR). Future analysis with a prospective 
approach is needed to compare different health care 
programmes aimed at specifi c groups of patients, in 
order to evaluate which approach is the most effective, 
in both health and economic terms. Nevertheless, the 
dementia management programme in Kalmar was 
implemented without extra funding, suggesting eco-
nomic benefi ts in favour of this programme.
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