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Abstract

Objectives: To determine the prevalence and incidence rates of 
Alzheimer’s disease (AD) between 1999 and 2010 in Wales and the 
relationship between AD with age.
Methods: The Patient Episode Database for Wales was used to 
identify patients who were diagnosed with AD between 1999 and 
2010.
Results: During the 12-year study period, 14,534 people were 
diagnosed with AD in Wales. The overall prevalence of AD in 
individuals 60 years or older was 2% and the overall incidence was 
estimated as 1.5 per 1000 person-years. The prevalence of AD 
in individuals between 60 and 74 years was 1%, rising up to 5% 
in those aged 75 years and older. The incidence of AD increased 
during the study period from 1.4 per 1000 person-years in 1999 to 
1.9 per 1000 person-years in 2010. More than half of the diagnosed 
AD during the study period was unspecified.
Conclusion: The incidence of Alzheimer’s disease is progressively 
increasing in Wales. Prevalence and incidence rates rise with age. It 
is important that the public is educated on the symptoms of AD and 
doctors pay particular attention to these symptoms so as to ensure 
that diagnosis is made as early as possible. This will enable adequate 
support to be provided as soon as possible in order to prolong 
patients’ independence and slow the progression of symptoms.

Keywords: Dementia; Alzheimer’s disease; Wales; early-onset 
Alzheimer’s disease; late-onset Alzheimer’s disease; incidence; 
prevalence; Unspecified; epidemiology; United Kingdom.

Introduction

There is a rapidly progressive increase in ageing population 
around the world, especially in developed countries such as 
the United Kingdom, Japan and Germany. The World Health 
Organization has estimated that by 2025, the population of people 
aged 60 and over will be approximately 1.2 billion, increasing by 
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223% from the population in 1970.1 In the United Kingdom, Wales 
was consistently the most aged between 1985 and 2010 among 
the four UK constituent countries, with the highest proportion 
of people aged 65 and over in its population.2 Approximately one-
fifth of the population of Wales are aged 65 years and over.2 With 
an increasing ageing population comes medical problems such as 
dementia.

Dementia is a common problem among the growing elderly 
population in developed countries such as the United Kingdom. In 
2009, it was estimated that 35.6 million people will be living with 
dementia in 2010 and will almost double every 20 years to 65.7 
million in 2030 and 115.4 million in 2050 worldwide.3 In the United 
Kingdom, it is estimated that 821,884 people have dementia,4 with 
an additional more than 400,000 remaining undiagnosed.5

Dementia is the third leading cause of death in the United States 
of America, on a par with cerebrovascular diseases.6 Dementia can 
be extremely debilitating affecting cognitive areas such as attention, 
memory, problem solving and language. Early signs of Alzheimer’s 
disease (AD) include unusual memory loss and logopenic 
progressive aphasia. As the disease progresses, individuals begin to 
have mood swings and have difficulty performing complex activities 
such as driving. In the later stage of the disease, they forget how to 
do simple activities such as brushing their teeth, and ultimately end 
up requiring full-time care.

Alzheimer’s disease (AD) is the commonest cause of dementia 
accounting for more than 60% of cases.7 There have been several 
studies on the incidence of dementia, however many have been 
based on single site or only within a suburb of cities.8,9 Studies on 
the incidence of Alzheimer’s disease are even more limited. In the 
United States of America, it has been suggested that the prevalence 
of AD is 10% among individuals aged 71 and older10 while it has 
been estimated that the prevalence is 4% in Europe in individuals 
65 years and older.11

There are three main types of AD – early-onset AD (before age 
65 years), late-onset AD (after age 65 years) and familial AD. Early-
onset AD is a rare form of AD, with symptoms developing before the 
age of 65 years. It accounts for only 6-7% of all cases of Alzheimer’s 
disease.12,13 Early-onset AD could be familial or sporadic, but most 
patients with early-onset AD do not have a familial disorder.14 
Individuals with early-onset familial AD would usually have at least 
one first-degree relative with a history of AD. Late-onset AD is the 
commonest type of AD accounting for approximately 95% of all 
cases of Alzheimer’s disease.15 Several genetic studies have shown 
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that individuals with an APOEε4 genetic variant are at an increased 
risk of late-onset AD.16,17 Familial AD is an extremely rare form 
of AD with an estimated 600 affected individuals in England and 
Wales.18 It is usually inherited in an autosomal dominant pattern. 
There are three main gene mutations that have been implicated in 
familial Alzheimer’s disease - Amyloid beta (A4) precursor protein 
(APP),19 Presenilin 1 (PSEN1)20 and Presenilin 2 (PSEN2).21

There is no recent study in the literature on the epidemiology 
of AD among the elderly in Wales. As the ageing population is 
increasing in Wales, it would be expected that the incidence of 
AD would have increased over the study period and therefore 
important to understand the current trends of AD in the country. 
The knowledge of the distribution and occurrence of AD could 
facilitate a further understanding of its pathology and would also 
highlight public health issues that need to be addressed in Wales. In 
Wales, the Patient Episode Database for Wales (PEDW) contains 
all inpatient and day case activity undertaken in National Health 
Service (NHS) Wales in addition to data on Welsh residents 
treated in English Trusts. The aims of this study were to determine 
the prevalence and incidence rates of AD between 1999 and 2010 in 
Wales and the relationship between AD with age.

Methods

AD was diagnosed using the International Statistical Classification 
of Diseases and Related Health Problems [Version 10] (ICD-10) 
diagnosis codes:

G300 – Alzheimer’s disease with early onset
G301 – Alzheimer’s disease with late onset
G308 – Other specified Alzheimer’s disease
G309 – Unspecified Alzheimer’s disease

The diagnosis of AD relied solely on the diagnosis codes entered 
into PEDW.

The Patient Episode Database for Wales (PEDW) was 
implemented in April 1991. It contains all inpatient and day case 
activity undertaken in NHS Wales in addition to data on Welsh 
residents treated in English Trusts. The population of Wales is 
predominantly of white European ethnicity with ethnic minorities 
comprising just 3% of the population. The demographics of the 
region has remained stable for a number of decades with annual 
inward and outward migration rates of <1% of the population. 
Individual records are submitted to PEDW on the basis of a 
patient’s consultant episode, which is the time an admitted patient 
spends in the continuous care of one consultant within one NHS 
trust. Information recorded includes age and sex of patients, month 
and year of admission, and diagnosis. Data were collected on AD 
diagnosis that was recorded in PEDW in the fiscal year in which 
they were reported. All patients diagnosed with AD between 1999 
and 2010 were included in this study, with particular emphasis on 
patients aged 60 years and above.

The incidence of AD was calculated using the mid-year 
population estimates of Wales for each year of the study.22 The rates 
were expressed per 1000 person-years. A Poisson regression model 

was fitted to assess temporal trends.23 Rate ratios (RR) and 95% 
confidence intervals (CI) were determined and compared over the 
study period. The data were analysed using SPSS version 18.0 and 
the level of statistical significance at which the null hypothesis was 
rejected was chosen as 0.05.

Results

There were a total of 14,534 people diagnosed with Alzheimer’s 
disease between 1999 and 2010 (Table 1). More than 97% of these 
people were older than 60 years. This is equivalent to approximately 
1211 cases annually in Wales and 1178 cases yearly among patients 
who are 60 years and older. The annual incidence of AD among 
the elderly was estimated to 1.5 per 1000 person-years or 153.5 
per 100,000 in the general elderly population. The prevalence of 
AD among individuals between 60-74 years is 1% and 5% among 
individuals 75 years and older. In the initial period of the study, the 
overall incidence of AD among people who are 60 years and older 
remained relatively constant (1.4 per 1000 person-years). However, 
since 2004, the incidence has increased ranging from 1.5-1.9 per 
1000 person-years annually (Table 2).

Table 1: Number of people diagnosed with Alzheimer’s disease in 
the Patient Episode Database for Wales 1999-2010 fiscal year.

All ages 60-74 ≥75

Total, n (%) 14534 (100) 2428 (17) 11709 (81)

Type of AD, n (%)
Early onset AD
Late onset AD
Unspecified AD
Other types

999 (7)
4435 (31)
7619 (52)
1481 (10)

354 (15)
544 (22)

1323 (55)
207 (9)

406 (4)
3873 (33)
6188 (53)
1242 (11)

Table 2: Incidence rates of Alzheimer’s disease in individuals 60 
years and older in Wales.

Year Incidence rate 
(per 1000 

person-years)

Rate ratio 
(RR)

CI p value

1999 1.4 Reference

2000 1.0 0.7 0.7-0.8 <0.001

2001 1.3 1.0 0.9-1.0 0.285

2002 1.7 1.2 1.1-1.3 <0.001

2003 1.4 1.0 0.9-1.1 0.710

2004 1.8 1.3 1.2-1.5 <0.001

2005 1.7 1.2 1.1-1.3 <0.001

2006 1.5 1.1 1.0-1.2 0.014

2007 1.9 1.4 1.3-1.5 <0.001

2008 1.5 1.1 1.0-1.2 0.005

2009 1.8 1.3 1.2-1.4 <0.001

2010 1.9 1.3 1.2-1.4 <0.001
CI: Confidence Interval
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There were more people with AD in the ≥75 age group than the 
60-74 age group (RR 4.8 [CI 4.6-5.0], p<0.001). The incidence rate 
among the ≥75 age group was estimated to 3.7 per 1000 person-
years while in the 60-74 age group, it was 0.4 per 1000 person-
years. The incidence has remained relatively stable in the 60-74 age 
group, but has been increasing progressively in patients who are 75 
years and older during the study period (Fig. 1). More than half 
of the diagnosed AD during the study period was unspecified (RR 
9.9 [CI 9.2-10.6], p<0.001). Late-onset AD and ‘Other specified’ 
AD are significantly more common than early-onset AD [(RR 5.8, 
p<0.001) and (RR 1.9, p<0·001) respectively]. Early-onset AD 
accounted for 7% of all cases of AD diagnosed during the study 
period (Table 1). There has been more than a 40-fold increase in the 
number of individuals diagnosed with ‘Other specified’ AD between 
1999 and 2010. The number of individuals with early-onset AD 
in the 60-74 age group remained relatively constant in the first 
5 years of the study with an average of 16 patients annually, but 
more than doubled in 2004 (Fig. 2). The number of early-onset AD 
diagnosed in this age group remained that high through to 2010 
with an average of 39 cases annually. However, the number of late-
onset Alzheimer’s disease in the 60-74 age group continues to drop 
in the later part of study period (Fig. 2).

Figure 1: Overall annual incidence of Alzheimer’s disease. Incidence 
has remained relatively stable in the 60-74 age group, but has been 
increasing progressively in patients who are 75 years and older 
between 1999-2010.

Figure 2: Trends of the types of Alzheimer’s disease in the 60-74 
age group between 1999 and 2010.

Figure 3: Trends of the types of Alzheimer’s disease in individuals 
75 years and older between 1999 and 2010.

Among individuals 75 years and older, most of the AD 
diagnosis were unspecified and the number of individuals in this 
category remained high during the study period (Fig. 3). However, 
the incidence of late-onset AD appears to be dropping in the later 
part of the study period (Fig. 3). The number of AD diagnosis 
classified as ‘Other types’ continues to rise during the study period 
(Fig. 3). Early-onset AD also accounts for approximately 4% of AD 
diagnosed in the ≥75 age group during the study period (Table 1).

Discussion

This is one of the largest studies on the epidemiology of Alzheimer’s 
disease in Europe. It is also the first study on the trends of 
Alzheimer’s disease in Wales. Contrary to previous studies that were 
based on hospital or single city cohorts, this study is based on data 
from a public register that includes cases from the whole country. 
This study has been facilitated by the availability of a single robust 
registry in Wales that has systematically collected records over 
more than a decade. The ethnic homogeneity and relative stability 
of our population limit confounding influences from ethnicity and 
migration that may be difficult to control in larger heterogeneous 
populations.

This study has demonstrated that AD is a significant problem 
among persons older than 60 years. There were a total of 14,534 
people diagnosed with AD between 1999 and 2010, more than 97% 
of whom were 60 years or older. The overall prevalence of AD in 
individuals 60 years or older was 2% and the overall incidence was 
estimated to 1.5 per 1000 person-years. However, this is likely to be 
significantly underestimated as only patients who present to doctors 
are included in the Welsh database. It is therefore very much likely 
that many people with AD remain undiagnosed in the community. 
The overall prevalence in this study is significantly lower than in the 
United States of America where as high as 10% of those over the age 
of 65 years are estimated to have Alzheimer’s disease.24 Alzheimer’s 
disease is known to be associated with poverty and illiteracy.25 It 
is very much possible that the significantly higher prevalence of 
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Alzheimer’s disease in America is partly related to these factors 
where such factors are more prevalent than Wales.

Prevalence increases steeply with age, from 1% among the 60-
74 age group to approximately 5% among individuals 75 years and 
older. This trend is similar to previous studies in the literature.9,26 
The incidence rate also appears to increase with age. In the 60-74 
age group, it was estimated to 0.4 per 1000 person-years while in 
the ≥75 age group, it is approximately 4.0 per 1000 person-years. 
While this trend in incidence rate is similar to other studies, the 
actual incidence rate of Alzheimer’s disease appears to be lower 
than in other countries. The overall annual incidence of AD among 
individuals older than 60 years is estimated to 1.5 per 1000 person-
years. This is significantly lower than the estimated incidence in 
Japan,27 Italy28 and the United States of America.29

In the initial period of the study, the overall incidence of AD 
among people who were 60 years and older remained relatively 
constant (1.4 per 1000 person-years). However, since 2004, the 
incidence has increased ranging from 1.5-1.9 per 1000 person-
years annually. This could either be due to improved diagnosis by 
physicians or an actual increase in incidence rate of AD. However, 
while the former may contribute to the increase in incidence rate, it 
is more likely that the increase is largely due to the latter because of 
the increasing ageing population in Wales.

More than half of the diagnosed AD during the study period 
was unspecified. Hence, it is unknown whether these were early-
onset, late-onset or familial AD. As this is a significant number, it 
is likely that this could affect the analyses of the sub-types of AD. 
It is therefore recommended that physicians take more detailed 
history and record more comprehensive diagnosis, which will help 
to improve the quality of data in the registry. These could facilitate 
future study of precursors and natural history of Alzheimer’s 
disease.

Late-onset AD and ‘Other specified’ AD are significantly more 
common than early-onset AD. Early-onset AD accounts for 7% of 
all cases of AD diagnosed during the study period in Wales, which 
is comparable to previous reports.12,13 Early-onset Alzheimer’s 
disease is a rare form of AD that occurs in individuals before 
the age of 65 years. The fact that this type of AD was diagnosed 
in those older than 65 years in this study would suggest that the 
diagnosis was based on history of prolonged progressive dementia 
that probably began before the age of 65 years. This could imply 
that there is delay in the diagnosis of early-onset AD and that the 
diagnosis is being completely missed in a large number of people in 
Wales. It may also be an indication that there is equally delay in the 
diagnosis of late-onset AD, especially as it may first be associated 
with natural process of ageing. It is therefore recommended that 
the public is adequately educated on the symptoms of AD in order 
to improve early presentation to doctors. This will enable adequate 
support to be provided to prolong patients’ independence and 
slow the progression of symptoms. There was a progressive rise 
in ‘Other types’ AD in both the 60-74 and ≥75 age groups during 
the study period. This may suggest that we are beginning to see a 

rise in the prevalence and incidence rates of familial Alzheimer’s 
disease in Wales. However, more studies are needed to confirm this 
hypothesis. Although the incidence of late-onset AD appears to 
be dropping in both the 60-74 and ≥75 age groups, the continued 
high number of diagnosis classified as ‘Unspecified’ may be masking 
the actual incidence of late-onset AD. There is therefore need to 
improve on this aspect of diagnosis and documentation.

The study has limitations. As with all database research, the 
findings rely on the quality of the coded data. Some of the AD cases 
were classified as ‘Unspecified’; hence the actual prevalence and 
incidence rates of early-onset and late-onset AD among old people 
in Wales may be significantly higher. Expansion of the currently 
held datasets for Alzheimer’s disease in the Welsh database to 
incorporate more comprehensive diagnosis details will allow better 
insights into current trends of Alzheimer’s disease. In addition, only 
patients who present to doctors are included in the Welsh database, 
therefore there are probably many more people in the community 
who remain undiagnosed.

Conclusion

Alzheimer’s disease is a major problem among the elderly in 
Wales. While it initially affects cognitive function, it ultimately 
affects people’s activities of daily living. Although this study has its 
limitations, it has provided some insights into the epidemiology 
of Alzheimer’s disease in Wales for the first time. The overall 
prevalence of AD in individuals 60 years or older is 2% and the 
overall incidence is estimated to 1.5 per 1000 person-years in Wales. 
However, this is likely to be significantly underestimated as only 
patients who present to doctors are included in the Welsh database. 
It is therefore very much likely that many people with AD remain 
undiagnosed in the community. Nevertheless, the incidence of AD 
is progressively increasing in Wales. Prevalence and incidence rates 
increase with age. It is important that the public is educated on 
the symptoms of AD and doctors pay particular attention to these 
symptoms so as to ensure that diagnosis is made as early as possible. 
This will enable adequate support to be provided as soon as possible 
in order to prolong patients’ independence and slow the progression 
of symptoms.
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