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SUMMARY

Cognitive abilities such as memory and
language deteriorate with age. These skills
are important for productivity, health and
the opportunity to live an independent life
in old age. It is likely that many different
changes in the brain contribute towards
cognitive ageing, but it is not known which
are the most significant. There is also
considerable variation in cognitive ageing
between individuals. Dementia is the most
common background to cognitive changes
that seriously affect quality of life for older
people. An increasing number of people are
surviving into old age. This trend means
that we can expect the number of people
with dementia in Sweden, which is today an
estimated 160,000, to double by the year
2050. In addition to genetic factors, such
things as childhood conditions, education,
work environment, psychosocial factors,
blood pressure, excess weight, high alcohol
consumption, smoking and vascular
diseases also exhibit a connection with
cognitive ageing and dementia. The ageing
brain also becomes more sensitive to many
types of medications, with the result that
certain medications can have significant
effects on cognitive function in older
individuals. But there are still huge gaps in
knowledge when it comes to the changes in
the brain that lead to cognitive ageing and
dementia, the effects of various drugs on the
cognitive abilities of older people, and the
mechanisms behind the factors that protect
against cognitive ageing and dementia.
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1. Normal cognitive
ability

1.1 Cognitive abilities during normal ageing

Cogpnitive abilities such as memory, intelligence and
language skills deteriorate with age. These changes are
obvious, even in groups of people that are not affected by
any form of serious age-related illness. According to studies
that have followed the same individuals for an extended
period of time, for many people the deterioration of the
ability to recall new events and new information begins
around the age of 60—65 (Rénnlund et al., 2005). General
knowledge, for example that New Delhi is the capital

of India, and certain language skills, such as vocabulary,
improve in the middle-aged brain and are less affected by
ageing (Ronnlund et al., 2005; Schaie, 2005). Deterioration
of abilities such as logical inference, mental agility and spa-
tial problem-solving begin as young as under the age of 50
(see figure 1). Studies of a cross-section of the population,
in which the performance of various individuals of different
ages is compared on one occasion, report that there are
already age-related differences in cognitive performance
between today’s 20- and 30-year-olds. But these results are
influenced by the fact that, for a long time, each new gener-
ation has outperformed the previous one (Flynn, 1984).

1.2 Differences between people in cognitive abilities
There are major differences between individuals in terms
of cognitive ability, and these differences change rela-
tively little during young adult life (de Frias et al., 2007;
Deary et al., 2000). However, older people are affected by
varying degrees of cognitive ageing (de Frias et al., 2007;
Lindenberger & Ghisletta, 2009). Genetics and environ-
mental factors interact to generate these individual differ-
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Figure 1. Changes in cognitive ability over adult life for groups of people
that are not affected by serious age-related illnesses (such as demen-
tia). Longitudinal study (repeated measurement of the same individu-
als) from Rénnlund, Nyberg, Bdckman & Nilsson, 2005 and Rénnlund
& Nilsson, 2006.
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ences and affect the older individual’s functional capacity
in two primary ways: by determining the functional level
the individual has when entering old age, and by the degree
of changes that an ageing individual experiences. If the
individual enters old age with strong cognitive abilities,
there is a longer period of changes in ability before these
changes start to create functional obstacles in everyday life.
If an older person experiences deterioration less quickly, it
also takes longer before the person requires help in manag-
ing daily tasks. If you want to understand and identify the
factors behind independent living as an older person, you
therefore need to take account of genetics, childhood envi-
ronment and behaviour during adult life, and the ageing
process (Hertzog et al., 2009; Lovdén et al., 2010).

1.3 Changes in the brain and cognitive ageing

'The brain experiences a number of changes during the
normal ageing process. For example, access to many neu-
rotransmitters such as dopamine declines (Bickman et al.,
2006) and the volume of the brain’s grey matter, which con-
tains nerve cell nuclei, decreases (Raz et al., 2005). Damage
to the brain’s white matter, which contains long connectors
between different regions of grey matter, and damage to
the vascular system, such as minor haemorrhages (Farkas &
Luiten, 2001), increase with age. The extent to which these
and other age-related changes in the brain affect cognitive
abilities, which of these changes constitute the most signif-
icant explanation for cognitive ageing and which happen
first are all things that remain relatively unknown.

1.4 Cognitive ability, health and productivity
Individual differences in cognitive performance, as
measured in laboratory tests, have a powerful connection
with differences in health and productivity (Salthouse,
2012). Cognitive performance among older individuals

is related to being able to carry out daily activities
independently, such as cooking, managing finances, taking
medicine and travelling (Allaire & Marsiske, 2002). Lower
cognitive performance in early adulthood is related to
more illnesses, poorer health (Der et al., 2009) and shorter
lifespan (Batty et al., 2007), even when differences in
socioeconomic status are taken into account statistically.
Cognitive abilities are also related to performance at

work (Hunter & Hunter, 1984). But with the exception of
professions that place exceptional demands on cognitive
abilities, such as air traffic controllers, performance at work
is not generally lower for groups of older individuals under
the age of about 65 anyway, which is the age up to which it
has most commonly been studied (Salthouse, 2012). These
findings are somewhat paradoxical, since changes in work
performance are to be expected given the relationship
between cognitive ability and work performance, and that
some age-related deterioration in cognitive ability begins
before the typical age of retirement. This paradox can
possibly be explained by the fact that older individuals’
intact or increased knowledge base can compensate for
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negative changes in other cognitive abilities (Salthouse,
2012). Older individuals also tend to show less fluctuation
in their cognitive performance over hours and days
(Schmiedek et al., 2013), which may be an important factor
in professions where it is more important to consistently
avoid mistakes than to sometimes perform at maximum

capacity.

2. Pathological

changes in cognitive
ability

2.1 Conditions that affect cognitive ability

There are many conditions and illnesses that affect
cognitive ability in older people. For example, vitamin

Br2 and folic acid deficiencies are a common cause of
impaired cognitive ability in older people (Hooshmand et
al., 2012). Long-term abuse of alcohol or other drugs can
lead to cognitive problems (Oscar-Berman, 2012). Diabetes

(Wahlin et al., 2002) and Parkinson’s disease (Cooper et
al., 1991) can affect cognitive ability. Depression is some-

times followed by impaired memory (Zahodne et al., 2014).

The most common form of serious reduction in cognitive
ability is dementia, particularly dementia diagnoses such
as Alzheimer’s disease or vascular dementia (Marengoni et
al., 2008).

2.2 Dementia
Dementia is a collective term for a number of different
behavioural symptoms caused by brain damage. Dementia
is mainly something that affects older people. This means
that cognitive ageing and dementia are closely related
(Drachman, 2007) and can be difficult to separate in very
old age, and both are a result of, in part, the same biologi-
cal changes and brain damage (Whalley, 2006). However,
dementia displays more serious symptoms than normal
age-related changes in cognitive abilities. To receive a
dementia diagnosis, the individual must have an impaired
ability to remember new events and new information,
along with an impaired ability in at least one additional
cognitive area. The cognitive functional impairment should
create significant deterioration in social or professional
functions and involve a considerable drop from a previous
functional level (American Psychiatric Association, 2000).
The most common specific dementia diagnoses are
dementia of the Alzheimer’s type, which accounts for
60—70 percent of diagnoses, and vascular dementia, which
accounts for 20—30 percent of diagnoses (Fratiglioni &
Rocca, 2001). To receive a diagnosis of vascular dementia,
serious damage to the vascular system, such as via a stroke
or several minor haemorrhages, must be confirmed and
identified as the most likely causes behind changes in cog-
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nitive ability. For an Alzheimer’s diagnosis, such causes and
other similar causes can be ruled out. There are currently no
specific biological markers for Alzheimer’s.

The traditional diagnostic criteria are currently undergo-
ing a major review around the world. This work has partly
come about as a result of lack of clarity around the causes
of dementia and the growing opinion that dementia is
caused by a number of different kinds of factors (Bartzokis,
2009; Solomon et al., 2014). For example, the changes in
the brain that were previously taken as being characteristic
of Alzheimer’s (known as plaques and tangles, mainly in
the parietal and temporal lobes) are also found in some
older people displaying typical cognitive ability for their
age (Savva, 2009; Schneider et al., 2009). Neither is there
a complete separation between vascular dementia and
Alzheimer’s. Over half of the people who have received
a clinical diagnosis of dementia of the Alzheimer’s type
also have other types of brain damage, including vascular
damage (Savva, 2009; Schneider et al., 2009). The majority
of people diagnosed with dementia after the age of 75 have
arguably both vascular damage and changes in the brain
that are characteristic of Alzheimer’s (Schneider et al.,
2007; Viswanathan et al., 2009).

3. Demetia prevalence

3.1 Current prevalence of dementia

There is at present no comprehensive data available on

the number of people who have dementia in Sweden, but

a recently published report, based on a relatively repre-
sentative section of the population, estimates that about
160,000 people in Sweden are currently living with some
form of dementia (Wimo et al., 2014). Since the age-spe-
cific prevalence of dementia does not differ greatly between
different countries in the western world, it is possible to
combine several studies from different countries to increase
the reliability of the assessment. Figure 2A shows esti-
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Figure 2A. Prevalence of dementia illnesses in men and women in different
age groups in Western Europe (based on Prince et al., 2013). Percent.
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mates of the prevalence of dementia made on the basis of
one such systematic compilation of a number of studies
(Prince et al., 2013). The graph illustrates that there are clear
gender differences in the likelihood of receiving a dementia
diagnosis, the likelihood being higher for women than for
men. Furthermore, the likelihood of a dementia diagnosis
increases dramatically with age. In the 60—64 age group,
just 1.4 percent of the men and 1.9 percent of the women
have dementia. Among those aged 9o and over however,

a third of the men and almost half of the women have a
dementia diagnosis.

3.2 Future prevalence of dementia
There are currently no results that emphatically show
that the age-specific prevalence of dementia has changed
markedly over time (Fratiglioni & Qiu, 2013). On the other
hand, the population increase combined with longer life
expectancy has meant that an increasing number of people
have reached old age, which in turn has led to a rise in the
number of people living with dementia.

It is difficult to make projections about the future, but
it is also important to try. Figure 2B shows the increase in
the number of people aged 75 years and over in Sweden
between 1970 and 2013, with a forecast up to the year 2050
(SCB, 2014). The graph shows that the number of people
in this age group has doubled between 1970 and 2013, from
just over 400,000 to just over 800,000. The forecast also
suggests that the increase is set to continue at a rate that
will mean a further doubling of the number of people
in this age group by the year 2050, when the number of
people aged 75 and over is expected to amount to just over
1.6 million. This means, assuming there is no change in the
age-specific likelihood of receiving a dementia diagnosis,
that there will be a substantial rise in the number of people
with dementia in the near future.

However, some research results indicate that the
likelihood of developing dementia at a particular age
may be changing. It has long been known that later-born
cohorts tend to have better cognitive function than do
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Figure 2B. Number of people aged 75 and above in Sweden, 1970 -
2013, with forecast for the trend during the 2014 - 2050 period (based
on SCB, 2014). Millions.
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earlier-born cohorts of the same age, which has meant that
the population’s average cognitive function has improved
considerably over time (Flynn, 1984; Ronnlund & Nilsson,
2008). Studies with a specific focus on older people have
also shown that average cognitive ability has improved
over time among older people as well (Christenssen et
al., 2013; Skirbekk et al., 2013). A number of factors could
explain these increases in cognitive ability, but improved
vascular health and perhaps in particular longer educa-
tion are assumed to be key factors (Ronnlund & Nilsson,
2008). As general education levels in society increase, they
also increase among older people. A number of school
reforms in the 1900s have led to the extension of com-
pulsory schooling and moreover it has become increas-
ingly common to progress to further education following
compulsory education. Since education is related to
improved cognitive function and reduced risk of devel-
oping dementia, it is possible that the increase in average
levels of education may also lead to fewer people develop-
ing dementia. This hypothesis is supported by results from
a study carried out in Kungsholmen in central Stockholm.
'The study revealed that survival rates among people with
a dementia diagnosis rose between 1987 and 1994, and
between 2001 and 2008. That is to say that, on average,
people with a dementia diagnosis were living longer with
their diagnosis at the end of the period compared to the
beginning. Despite this, the prevalence of dementia was
unchanged during the period, which could suggest that the
risk of developing it at a particular age actually fell during
the period (Qiu et al., 2013).

So all in all, despite a positive trend in several senses, the
number of older people living with a dementia diagnosis
is highly likely to continue to rise as the number of older
people increases. A rough forecast based on the age-specific
prevalence of dementia in Western Europe today (Prince
et al., 2013) and Statistics Sweden’s population projec-
tions (SCB, 2014) reveals that just over 320,000 people
in Sweden can be expected to have a dementia illness by
the year 2050, unless the trend changes. That is twice the
current figure. However, this type of forecast should be
interpreted with caution; there are considerable uncertainty
margins, but these forecasts can at least provide a rough
idea of future trends.

4. Modifying factors

4.1 Protective factors and risk factors

A number of factors have been identified that are related
to the degree of cognitive ageing and the risk of receiving
a dementia diagnosis in older age. Some of these factors,
such as education, mainly have an effect during childhood;
for example, by having a positive impact on cognitive
performance, which in turn leads to it taking a longer time
for the ageing process to result in a serious deterioration



of quality of life. Such factors can also offer the individ-

ual greater opportunities to deal with negative biological
changes as he/she ages; for example, through the individual
having a larger store of behaviour strategies for coping with
different situations (Stern, 2009). Other factors have effects
on cognitive ability during adult life, or affect ability more
immediately in old age. Individually, most of the factors
explain a relatively small portion of cognitive ageing and
the risk of dementia in old age.

4.2 Genetic factors

Research indicates that between 40 and 70 percent of the
individual variation in cognitive ability can be explained
by heredity (Deary et al., 2009). Individual differences in
the change in cognitive ability during normal development
from early childhood to old age also have a hereditary
component, but it is weaker (Deary et al., 2012). Some
58—78 percent of the individual differences in the risk of
developing dementia in old age are attributable to heredity,
and the rest are down to non-genetic environmental factors
(Gatz et al., 2006). But few individual genetic markers
have displayed a connection with cognitive ability and a
dementia diagnosis in old age, and those that have been
identified only explain a very small portion of the individ-
ual differences in cognitive ability among older individuals.
The APOE gene is the only single genetic factor that is
demonstrably related to the risk of dementia in old age,
but the connection is not absolute: i.e. not all individuals
with the negative variant of this gene develop dementia,
while many people without the negative variant do in fact
develop dementia.

4.3 Childhood conditions

The conditions in which we live during childhood have

an impact on cognitive function throughout the rest of

our lives. Experience of disadvantageous socioeconomic
conditions such as poverty during childhood has a negative
association with cognitive ability (Richard & Hatch, 2011).
Furthermore, links have been found between prolonged
exposure to poverty and cognitive impairment in older

age (Lynch et al., 1997). These links are probably partly

the result of chronic stress, physical ill-health at birth and
during childhood, and inadequate cognitive and emotional
stimuli, along with deficient material conditions during
childhood and adolescence (Richard & Hatch, 2011; Guo &
Harris, 2000). Results from certain studies also suggest that
individuals who have grown up in disadvantaged socioec-
onomic conditions run an increased risk of being affected
by dementia later in life (Scazufca et al., 2008; Zeki Al
Hazzouri et al., 2011).

4 .4 Education

Individuals who have a higher level of education tend to
have better cognitive ability (Deary et al., 2006; Strenze,
2007). Results from many, but not all, studies also indicate
that people with a lower level of education run a higher
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risk of developing dementia illnesses in older age (Sharp &
Gatz, 2011). However, here it is likely that the causal links
run parallel to each other in different directions. On the
one hand, differences in level of education can be partly
explained by individual differences in fundamental cogni-
tive conditions, where individuals with better conditions
also tend to cope better in school and remain in education
for longer (Deary et al., 2006). On the other hand, there are
many indications today that education per se has a positive
effect on cognitive function (Lager et al., 2012; Clouston et
al., 2012). Most findings, however, suggest that education
only affects the level of cognitive performance that an
individual has when he or she begins the ageing process,
and not the actual pace of age-related changes (Lovdén et
al., 2004; Piccinin et al., 2013: Zahodne et al., 2011).

4.5 Profession

There is currently a certain amount of scientific support for
the idea that work environment can affect cognitive func-
tion and the risk of developing dementia illnesses in later
life. A small number of studies have indicated that indi-
viduals who have physically demanding or low-qualified
professions, along with professions that involve exposure to
solvents and electromagnetic fields, run an increased risk
of dementia in later life. These results should be interpreted
with caution, as other studies have failed to give support

to such links (SBU 2008). Another research question is

the extent to which the intellectual complexity of work
tasks affects cognitive function and the risk of developing
dementia in later life. Several studies have shown the link
between complex tasks and cognitive ability, where people
who are in professions that are characterised by complex
tasks tend to have better cognitive function than those who
work with a lower degree of complexity. This is in part due
to the fact that people with high cognitive function tend to
have more complex tasks. But the results also suggest that
complex tasks in turn have a beneficial effect on cognitive
function (Schooler, Mulatu & Oates, 1999). Several studies
have also shown that individuals who have had professions
involving intellectually complex tasks run a lower risk of
developing dementia illnesses in old age (Andel et al., 2005;
Karp etal., 2009).

4.6 Blood pressure, weight and vascular function

In middle age, high blood pressure, the key risk factor for
vascular diseases, is strongly linked with changes in the
brain in old age (Raz et al., 2005) and with cognitive ability
and the risk of both vascular dementia and Alzheimer’s
(Qiu et al., 2005). But this link is weaker in old age, as
only extremely high blood pressure and abnormally low
blood pressure are related to an increased risk of dementia
(Fratiglioni & Qiu, 2013). Being overweight, obesity and
abdominal obesity during middle age increase the risk

of developing dementia later, while substantial weight
reductions in old age often precede a dementia diagno-
sis (Gustafsson, 2006). These links are consistent with
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the central role of the blood vessels in cognitive ageing

and dementia. Many other conditions related to vascular
function, such as diabetes, stroke and heart diseases, also
increase the risk of dementia in old age (Fratiglioni & Qiu,
2013).

4.7 Smoking and alcohol consumption

Early studies into the link between smoking and demen-
tia suggested that smoking appeared to reduce the risk of
dementia. Later studies have revealed that these results
have probably arisen because smokers who survive to old
age tend, at group level, to be unusual, and that smok-
ing, particularly during middle age but also in old age,
actually increases the risk of being affected by dementia
(Fratiglioni & Qiu, 2013). Prolonged alcohol abuse can lead
to alcohol-related dementia and high alcohol consump-
tion during middle age increases the risk of other types of
dementia, while according to some studies moderate alco-
hol consumption is linked to a reduced risk of dementia
(Fratiglioni & Qiu, 2013).

4.8 Psychosocial factors

Individual differences in exercise, participation in men-
tally stimulating leisure activities and social stimuli have

a connection with the level of and change in cognitive
ability in older people (Hertzog et al., 2009). Lower levels
of participation in leisure activities precede a deterioration
in cognitive ability in old age (Lovdén et al., 2005), which
indicates that the connection is partly due to the fact that
these lifestyle factors have a genuine impact on cognitive
development in old age. The same factors are also related
to the risk of dementia in old age (Fratiglioni & Qiu, 2013).
'The importance of physical, mental and social stimulation
to retaining cognitive function in old age is also supported
by the negative effect of retirement on cognitive ability
(Rohwedder & Willis, 2010), particularly for groups of
individuals that have had jobs involving plenty of social
interaction (Finkel et al., 2009).

4.9 Dietary factors

The effect of nutrition and diet on cognitive ageing and
the risk of dementia is difficult to study and the results are
diverse, but it is currently fairly well established that a diet
that contributes, for example, to improved vascular health
also reduces the risk of developing dementia in old age
(Fratiglioni & Qiu, 2013). This involves avoiding saturated
fats and increasing intake of polyunsaturated fats. The
positive effects of dietary patterns that include higher con-
sumption of nuts, vegetables, fruit and fish, and lower con-
sumption of fat-rich dairy products, red meat and butter
are consistent with these conclusions. However, results on
the effects of nutritional supplements are very mixed and
sometimes even reveal negative effects, which means that
nutritional supplements are not currently recommended
unless a deficiency has been identified (Morris, 2012).
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5. Use of medication

5.1 Ageing leads to increased sensitivity to drugs
Ageing brings changes in the body that influence the turn-
over of drugs and their effect. In general terms, it means
that drugs remain in the body for longer and that their
effects are amplified, which increases the risk of prolonged
effect and side effects (Fastbom, 2006).

As we age, the amount of water in the body drops due to
reduced muscle mass. The proportion of fat then increases,
which means fat-soluble drugs, mainly those that affect
the brain, such as psychotropic medications, remain in
the body for longer. This may for example make sleeping
tablets cause tiredness during the day. The liver’s ability to
break down certain medications also deteriorates with age.
This is the case with the sedative diazepam (for example,
Stesolid®), which can therefore have both a stronger and
more prolonged effect. Kidney function begins to slow
down around the age of 30-40 and is reduced by roughly
half by the time we reach the age of 80. Many drugs are
dependent on the kidneys for the excretion from the body,
which means they can accumulate and cause side effects.
'This applies, for example, to several cardiac drugs, certain
antibiotics and a number of pain-relieving drugs.

In the ageing body, the effect of many drugs is also
amplified owing to changes in the sensitivity of cells,
organs or different regulatory mechanisms. The brain has
a heightened sensitivity to many types of medications,
including psychotropic medications and morphine-related
painkillers (opioids). This increases the risk of side effects
such as drowsiness, dizziness and cognitive effects, as well
as the risk of falls. Sensitivity is particularly high for drugs
with so called anticholinergic effects. These block the effect
of the neurotransmitter acetylcholine, which is important
for the brain’s cognitive functions and are therefore par-
ticularly prone to producing cognitive disorders. The most
common medications with anticholinergic effects are drugs
for treating incontinence, certain sedatives (for example
Atarax® and Theralen®) and the older type of antidepres-
sants.

Older people also often have difficulties to regulate their
blood pressure, which can produce symptoms such as a
drop in blood pressure when rising up. It often manifests
itself as dizziness or unsteadiness, but it can also cause cog-
nitive disruption and, in more serious cases, fainting. This
age-related change also brings an increased sensitivity to
medication to reduce blood pressure, such as cardiovascular
drugs, medication for Parkinson’s disease, antipsychotic
drugs and antidepressants.

5.2 Medication can affect cognitive ability

'The cognitive side effects of drugs can manifest themselves
in a number of different ways. The most dramatic form is
confusion. Confusion typically has a rapid onset, varies over
time and is associated with reduced conciousness and a



feeling of disorientation. Sometimes a person can experi-
ence hallucinations and delusions. Drugs can also produce
dementia-like symptoms, but this is relatively rare. In many
cases, the cognitive impact of drugs is instead more subtle
and, for example, manifests itself in the form of minor
memory lapses. The problem is then that it may go unde-
tected, or be misinterpreted as an age-related symptom.
One important factor to be considered here, is that older
people use a high number of medications; on average 5-6
drugs per person in the elderly population and 1o drugs per
person in nursing homes (Fastbom, 2006), a phenomenon
is called polypharmacy. Polypharmacy increases the risk
of side effects and drug-drug interactions (one drug either
strengthening or weakening the effect of another), and
decreases the patient’s adherence to doctor’s prescriptions.
All these effects can have a negative impact on cognitive

ability.

5.3 Use of medication in older people with dementia
Older people with dementia often take more drugs com-
pared to those without dementia, which is largely owing to
a more extensive use of psychotropic medications. Studies
from the beginning of the 2000s revealed that the use of
such medications was around twice as high in older people
with dementia (Haasum et al., 2011), and at nursing homes
up to 8o percent higher in this patient group (Olsson et al.,
2010; Haasum et al., 2011). But over the past ten years, use
of these medications in older people, particularly antip-
sychotic drugs, has fallen noticeably (National Swedish
Board of Health and Welfare, 2013). This suggests that
people with dementia today are less likely to be taking
psychotropic medications and are hopefully receiving better
nursing instead.

5.4 Use of dementia drugs
There are two types of drugs that are approved for the
treatment of cognitive symptoms in Alzheimer’s: cho-
linesterase inhibitors for treatment of mild to moderate
dementia and memantine for moderate to severe dementia
(National Swedish Board of Health and Welfare, 2010). It
is not currently possible to cure or slow down the course of
the disease, but these drugs can help people with the illness
to preserve their cognitive ability and functional capacity
for a period. However, not all patients benefit from these
drugs. Roughly two in three patients who are treated with
cholinesterase inhibitors see a measurable improvement as
a result of the drug. It is therefore important to follow up
the effect of the treatment, both some time after it is ini-
tiated and at regular intervals for as long as the treatment
continues. The treatment can also be affected by the fact
that some patients suffer from side effects. Cholinesterase
inhibitors generate side effects in 10-15 percent of those
being treated, primarily in the form of nausea, vomiting
and diarrhoea.

In 2012, dementia medication was prescribed to 1.6
percent of people aged 65 and above in Sweden (men: 1.3
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percent; women: 1.8 percent). Roughly two thirds of these
drugs were cholinesterase inhibitors and one third was
memantine. The percentage of older people (= 65 years)
who have Alzheimer’s in Sweden is estimated to be just
over § percent, which therefore means that almost one

in three patients with this illness is being treated with
dementia medication (National Swedish Board of Health
and Welfare, 2014).

6. Gaps in knowledge

Despite many years of research, the changes in the brain
that are behind cognitive ageing and dementia have yet to
be fully explored and understood. It is important to fill this
knowledge gap, because we need this knowledge to identify
goals for prevention and intervention. The identification of
biomarkers for dementia diagnoses and the development
of new and more effective treatment for dementia also
depend on this knowledge. Research into normal ageing

is just as important here as research into dementia, as
dementia is closely related to cognitive ageing and both

are partly a result of the same biological changes. Greater
understanding of similarities and differences between the
causes of cognitive ageing and dementia is also essential for
improving dementia diagnostics. Longitudinal studies with
repeated measurements, both of cognitive function and the
brain, are important for gathering knowledge in this area.

In order to increase the knowledge of the effects of drugs
on cognitive ability we need studies with longitudinal
designs encompassing many different types of drugs, on
large databases such as population databases or registers.
Unfortunately, the studies we have today are often focused
on a specific group of drugs or based on limited patient
materials.

Epidemiological research has identified many protective
factors and risk factors that are related to cognitive ageing
and the risk of developing dementia, but in many cases the
mechanisms and causal links are unknown. Identifying
these mechanisms is an important task, as this knowledge
is vital to the formation of effective prevention and inter-
vention measures. There are also likely to be considerable
individual differences in how factors such as leisure activi-
ties and retirement affect cognitive ability. These differences
need to be analysed. Possible interactions between different
protective factors and risk factors also remain largely unex-
plored. We need mechanism-oriented experimental studies
and randomised and controlled intervention studies,
together with a holistic approach to the individual, in order
to take the next step in this field of research.

Download this report from
www.forte.se/rb-memory
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