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Abstract
Background: Dementia is one of the most common causes of death among old people in Finland and other
countries with high life expectancies. Dementing illnesses are the most important disease group behind the need
for long-term care and therefore place a considerable burden on the health and social care system. The aim of this
study was to assess the effects of dementia and year of death (1998-2003) on health and social service use in the
last two years of life among old people.
Methods: The data were derived from multiple national registers in Finland and comprise all those who died in
1998, 2002 or 2003 and 40% of those who died in 1999-2001 at the age of 70 or over (n = 145 944). We studied
the use of hospitals, long-term care and home care in the last two years of life. Statistics were performed using
binary logistic regression analyses and negative binomial regression analyses, adjusting for age, gender and
comorbidity.
Results: The proportion of study participants with a dementia diagnosis was 23.5%. People with dementia
diagnosis used long-term care more often (OR 9.30, 95% CI 8.60, 10.06) but hospital (OR 0.33, 95% CI 0.31, 0.35)
and home care (OR 0.50, 95% CI 0.46, 0.54) less often than people without dementia. The likelihood of using
university hospital and long-term care increased during the eight-year study period, while the number of days
spent in university and general hospital among the users decreased. Differences in service use between people
with and without dementia decreased during the study period.
Conclusions: Old people with dementia used long-term care to a much greater extent and hospital and home
care to a lesser extent than those without dementia. This difference persisted even when controlling for age,
gender and comorbidity. It is important that greater attention is paid to ensuring that old people with dementia
have equitable access to care.

Background
Dementia is one of the most common causes of death
among old people. In 2007 it was the second most common cause of death among people aged 65 and over in
Finland, and in 2009 it accounted for almost half of all
deaths in the age group 80 or over [1,2]. In the past two
decades the number of deaths caused by dementia has
doubled [2], and continues to account for a growing
proportion of health and social service use [3].
There is evidence of marked differences in health and
social service use between old people with and without
dementia. Dementing illnesses are the most important
predictor of long-term care among old people [4-8]. In a
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six-year follow up-study in Finland, 70% of women with
dementia and 55% of men with dementia were institutionalized [9]. The research evidence on hospital use is
contradictory: some studies indicate that people with
dementia are more likely [10] and others that they are
less likely [11,12] to be hospitalized than those without
the disease. Hospital stays tend to be longer for people
with dementia [13,14].
The differences in service use observed between old
people with and without dementia are not necessarily
due to dementia, but other factors may be at play. It
seems that the effect of comorbid conditions varies
between different service types. In one study, people with
Alzheimer’s disease or other dementia used more medical
inpatient and outpatient services than those without
these diseases because they were physically more ill [15].
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Their increased risk of nursing home placement, on the
other hand, was not explained by comorbid conditions
[16]. However, it is difficult to assess the effect of comorbidity on service use because it is possible that other
diseases of dementia sufferers’ remain underdiagnosed
[17] and thus undertreated.
Studies from different countries have shown that the
proportion of old people treated in hospitals in their last
year of life has increased over time, but there has been a
trend towards shorter hospital stays, for instance in
Australia in 1985-1994 [18], in the UK in 1976-1985
[19] and in the USA in 1985-1999 [20].
In Finland, the Ministry of Social Affairs and Health
gives preference in its recommendations [21] to home
care and sheltered housing over institutional care. The
proportion of old people living in sheltered housing
increased clearly from 1995 to 2005, while at the same
time the proportion of old people in institutional care
and home care decreased [3].
In this study, we compared the use of hospital care,
long-term care and home care in the last two years of life
among people with and without dementia diagnosis from
1996 to 2003. The main focus in earlier studies has been
on either acute hospital or long-term care. Our study is
population-based, including both people living in their
own homes and in long-term care facilities. We hypothesized that old people with dementia use less hospital care
and more long-term care in their last two years of life
than people without dementia. We also hypothesized
that service use among people with and without dementia has changed in line with Ministry of Social Affairs and
Health recommendations [21]. The research was
conducted as part of the project entitled “Costs of Care
Towards the End of Life” (COCTEL). Our research questions were as follows:
1. How does health and social service use in the last
two years of life differ between old people with and
without dementia?
2. How did health and social service use in the last two
years of life among old people with and without
dementia change between the years from 1996 to 2003?
To answer these questions we analysed the proportion
of service users and the number of days in care among
those who used services.

Methods
Sample

The sample was drawn from the Causes of Death Register (Statistics Finland). All individuals in the study population were resident in Finland and had died at the age
of 70 or over in 1998-2003. The sample consisted of:
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1. all those who died at the age of 70 or over in 1998
2. those who belonged to a 40% random sample and
died between 1999 and 2001 at the age of 70 or over
and
3. all those who died at the age of 70 or over in 2002
or 2003.
For technical reasons it was not possible to include in
the sample all deaths for the years 1999-2001. The random sample, representative of the underlying study
population [22], was drawn from the Central Population
Register of the total Finnish population aged 65 or over,
alive on 31 December 1997.
Service use was examined for two years before death
(i.e. 730 or 731 days before the day of death). Thus the
data include decedents for six years and service use for
eight years (since 1996).
Data sources

The data on health and social service use were derived
from the following national registers: Care Register for
Health Care, Care Register for Social Welfare and Home
Care Census (National Institute for Health and Welfare,
THL). The information from these registers was linked
using unique personal identification number. A more
detailed description of data collection has been given
earlier [22]. Days in care were calculated for each individual on the basis of dates of admission to and discharge
from care.
Permission to access the register data was obtained
from each register controller. The data are not publicly
available. The research plan was approved by the Pirkanmaa hospital district ethics committee.
Services

The services analysed were (1) hospital inpatient care (2)
long-term care and (3) regular home care (at least once a
week). Hospital use was analysed overall and separately
for three types of hospitals representing different levels of
care: university hospital, general hospital (central, district
and private) and inpatient ward of health centre if the
length of stay (LOS) was less than 90 days. Long-term
care included residential home, sheltered housing with
24-hour assistance and inpatient ward of health centre
(if LOS ≥90 days). Home care included both home nursing and home help. Two outcome measures were used,
i.e. (1) any use of individual services during the followup, and (2) total number of days in care over potential
multiple visits during the follow-up.
Dementia diagnosis

The dementia diagnoses were identified from the Causes
of Death Register, Care Register for Health Care, Care
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Comparisons of dichotomous variables were based on chisquare tests, for comparisons of continuous variables we
used independent samples t-tests and one-way analysis of
variance. The distribution of number of days in care was
skewed, and therefore Mann-Whitney U-tests were used to
analyse differences in them. Age and gender distributions
were different in people with and without dementia. Therefore, for Figure 1, the proportion of services users and
number of days in care were adjusted for the age and gender distribution of the whole sample separately for people
with and without dementia and for different years of death.
Binary logistic regression models were used to study
the likelihood of using different services. The number of
days in care was studied for those who used the services
at least once during the study period. Data were not
available on the number of home care visits. Since days
in care variables only yield positive integer values and
therefore follow the count data distribution, negative
binomial regression models were employed. The independent variables were age, gender, dementia, year of
death, an interaction variable of dementia and year of
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To take into account comorbidity, we identified ten
major diagnoses or diagnostic groups from the Causes of
Death Register and the Care Registers. These diagnoses
were cancer (ICD10-codes C00-C97), diabetes (E10-E14),
psychosis, depressive symptoms or other mental health
disorders (F04-F99), Parkinson’s disease or other neurological diseases (G00-G99 excluding G30, Alzheimer’s
disease, which is included in the dementia category),
chronic asthma and COPD or other respiratory diseases
(J00-J99), arthritis or osteoarthritis (M05-M06, M15M19), hip fracture (S72), stroke (I60-I69), ischemic and
other heart diseases excluding rheumatic and alcoholic
heart diseases (I20-I25, I30-I425, I427-I52), and other
diseases of the circulatory system (I00-I15, I26-I28,
I70-I99). From these diagnostic groups we created (1)
individual dummy variables for each of the 10 diagnostic
categories and (2) a comorbidity variable, indicating the
number of other diagnoses except for dementia.
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Register for Social Welfare and Home Care Census.
A person was categorized as suffering from dementia if
in any of the registers they had an ICD-10 code for
dementia (F00-F03) or Alzheimer’s disease (G30). All
aetiologies of dementia were thus included. In addition
to the ICD-10 codes, dementia was identified on the
basis of class 25 for dementia in a separate 54-grade
cause of death classification [23]. We included contributing, immediate, intermediate, and underlying causes
of death, and both main and secondary diagnoses in
Care Registers.
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Figure 1 Proportions of service users and average number of days
in care among those who used services in their last two years of
life according to year of death. Adjusted for age and gender.

death (dementia*year of death) and dummies for 10
diagnostic categories. If the coefficient of the interaction
variable differed from zero (p < .05), additional analyses
were performed separately for different years to examine
how the effect of dementia differed between the years.
Descriptive analyses and binary logistic analyses were
performed with SPSS (15.0) and negative binomial
regression analyses were performed with Stata (8.2).

Results
Descriptives

The total number of decedents in 1998-2003 was
145,944, of whom 34,232 (23.5%) had a dementia diagnosis (Table 1). On average, people with dementia were
3.5 years older than people without dementia. The proportion of women was higher among dementia sufferers
(69.6%) than among non-sufferers (56.2%).
Among dementia sufferers, 32.4% had Alzheimer’s disease, 24.7% vascular dementia, 1.9% dementia related to
some other disease and 66.0% unspecified dementia. The
proportion with more than one dementia diagnosis was
21.6%. In the whole sample the proportion of people with
a dementia diagnosis increased annually during the study
period (p < .001). The average age at death of both people
with and without dementia also increased (p < .001).
The number of other diagnoses was higher among
individuals without dementia than among those with
dementia (Table 1). Mental, neurological and respiratory
diseases and hip fracture were more common among
people with dementia, while other diseases were more
common among people without dementia.
Use of different services

A higher proportion of people with dementia used longterm care during the last two years of life than people
without dementia (Table 1). People without dementia
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Table 1 Descriptive characteristics of old people with (D
+) and without (D-) dementia
D+

D-

34 232
(23.5%)

111 712

1998

7 408
(21.7%)

26 708

1999*

3 085
(22.2%)

10 811

2000*

3 124
(22.6%)

10 725

2001*

3 178
(23.2%)

10 539

2002

8 700
(24.3%)

27 121

2003

8 737
(25.3%)

25 808

N for all years
N by year of death

used all types of hospitals and were clients of regular
home care more often than people with dementia.
Among service users, people without dementia had
more hospital days overall and in university hospital
than those with dementia (Table 1). The number of
days in general hospital, health centres and long-term
care was higher among people with dementia than
among those without it.
Annual differences over the study period

Mean (SD)

Mean (SD)

Average age

85.0 (6.4)

81.5 (7.0)

<.001

Sum of diagnoses

2.0 (1.20)

2.3 (1.16)

<.001

%

%

p (Chi square
-test)

69.6

56.2

<.001

Cancer

12.4

26.9

<.001

Diabetes

13.0

15.1

<.001

Mental

8.2

6.8

<.001

Neurological

11.2

10.1

<.001

Respiratory
Arthritis

51.9
4.6

43.1
6.1

<.001
<.001

Hip fracture

10.0

6.8

<.001

Stroke

20.0

23.5

<.001

Heart diseases

46.5

59.7

<.001

Multivariate analyses

Other circulatory

24.6

31.6

<.001

In models including all independent variables, people
with dementia were clearly more likely (OR 9.30, 95%CI
8.60, 10.06) to use long-term care than those without
dementia. On the other hand, their likelihood of using
all types of hospitals or home care was lower (Table 2).
Most diagnoses increased the likelihood of using different services (Table 2). Cancer and heart diseases
increased the likelihood of hospital use, but decreased
the likelihood of long-term care use. Diagnoses of mental disorders decreased the likelihood of university hospital use, but had no effect on the use of other hospitals
(p > .05). Most diagnoses also increased the number of
days in care (Table 3). We also ran the models using
the number of other diagnoses instead of diagnosisdummies, but the main results remained unchanged.
The likelihood of hospital use, general hospital use
and home care use decreased during our follow-up
(Table 2). The likelihood of university hospital and
long-term care use increased, while the use of health
centres did not differ between the study years.

Proportion of women

p (t-test)

The proportion of hospital users increased during the follow-up among people with dementia and remained
unchanged among people without dementia (Figure 1).
The proportions of those who used university hospital or
health centre increased, while the proportion of those
who used general hospital decreased. These trends were
seen both among people with and without dementia,
although the changes were different in magnitude. The
use of long-term care increased among people without
dementia, but remained unchanged among people with
dementia. The use of home care increased among people
with dementia but no changes were seen among those
without dementia.
Among service users, the mean number of days in
hospital overall and in university hospital and general
hospital decreased over time both among people with
and without dementia (Figure 1), but more so among
people with dementia. The mean number of days in
health centres remained unchanged. Days in long-term
care remained unchanged among people without
dementia, but increased slightly among people with
dementia.

Diagnoses

Proportion of users
Hospital

64.3

85.9

<.001

University
hospital

15.1

29.5

<.001

General
hospital

38.3

59.1

<.001

Health centre
Long-term care

38.5
87.1

51.4
40.3

<.001
<.001

Home care

14.5

Days in care among the users Mean
(median)
Hospital

19.2

<.001

Mean
(median)

p (M-W U-test)

41 (25)

41 (30)

<.001

University
hospital

14 (7)

18 (10)

<.001

General
hospital

27 (10)

25 (15)

<.001

36 (32)

29 (23)

<.001

500 (608)

367 (325)

<.001

Health centre
Long-term care

N = 145 944.
*The sample includes 40% of decedents in this year.
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Table 2 Use of services (0 = no, 1 = yes) during last two years of life
Hospital

Long-term care
University
hospital

General hospital

Home care

Health centre

OR

95%CI

OR

95%CI

OR

95%CI

OR

95%CI

OR

95%CI

OR

95%CI

Age

0.97

0.97,0.97

0.96

0.96,0.96

0.97

0.97,0.98

1.01

1.01,1.01

1.09

1.09,1.09

1.03

1.03,1.03

Gender
(0 = man, 1 = woman)

0.81

0.78,0.83

1.02

1.00,1.05

0.82

0.80,0.84

0.95

0.93,0.97

1.50

1.46,1.54

1.29

1.26,1.33

Dementia (0 = no, 1 = yes)

0.33

0.31,0.35

0.48

0.44,0.52

0.46

0.44,0.49

0.58

0.55,0.62

9.30

8.60,10.06

0.50

0.46,0.54

Year of death

0.98

0.98,0.99

1.05

1.05,1.06

0.93

0.92,0.93

1.00

1.00,1.01

1.05

1.04,1.05

0.98

0.98,0.99

Interaction:
Dementia * year of death

1.04

1.03,1.06

1.03

1.01,1.04

1.04

1.02,1.05

1.02

1.01,1.03

0.96

0.94,0.98

1.08

1.06, 1.10

Cancer

3.64

3.49,
3.81

1.82

1.77,
1.87

1.98

1.93,
2.04

1.72

1.68,
1.77

0.82

0.80, 0.85

1.09

1.05, 1.13

Diabetes

1.37

0.95

1.23,
1.31
0.99,
1.08

1.15

1.12,
1.19
1.00,
1.08

1.41

1.36, 1.45

1.42

1.37, 1.48

1.02

0.91,
0.98
0.86,
0.95

1.27

Mental other than d

1.31,
1.43
0.97,
1.08

2.04

1.94, 2.14

1.26

1.20, 1.33

Neurological other
than d

1.28

1.22,
1.35

1.14

1.09,
1.18

1.24

1.19,
1.28

1.01

0.98,
1.05

1.74

1.67, 1.81

1.20

1.15, 1.25

Respiratory

1.42

1.38,
1.46

1.08

1.06,
1.11

1.20

1.18,
1.23

1.21

1.18,
1.23

1.52

1.48, 1.55

1.13

1.10, 1.16

Arthritis

1.36

1.27,
1.45

0.98

0.93,
1.03

1.42

1.35,
1.49

1.01

0.97,
1.06

1.46

1.38, 1.53

1.36

1.29, 1.43

Hip fracture

3.45

3.22,
3.69

1.57

1.50,
1.64

2.15

2.06,
2.25

0.99

0.95,
1.03

1.68

1.61, 1.76

1.15

1.09, 1.21

Stroke

1.28

1.24,
1.33

1.08

1.04,
1.11

1.18

1.15,
1.22

1.04

1.01,
1.07

1.51

1.47, 1.56

1.07

1.04, 1.11

Heart diseases

1.57

1.09

1.32,
1.38
1.29,
1.36

1.18

1.15,
1.20
1.10,
1.15

0.84

0.82, 0.86

1.43

1.39, 1.47

1.58

1.07,
1.12
1.21,
1.28

1.35

Other circulatory

1.52,
1.62
1.52,
1.63

1.00

0.97, 1.02

1.19

1.16, 1.22

Diagnoses (0 = no, 1 = yes)

0.91

1.24

1.03

1.32

1.04

1.12

Model statistics
N
Nagelkerke R2
-2 Log likelihood

145
944

145
944

145
944

145
944

145
944

62
158*

0.166

0.078

0.106

0.035

0.344

0.042

126
682

159
658

189
194

198
231

158
708

134
320

Binary logistic regression models. Statistically significant (p < .05) odds ratios (OR) are in bold face.
*Data on home care include only years 1999, 2001 and 2003.

We calculated the interaction term (dementia*year of
death) to assess whether the effect of dementia on service use changed by year of death. In all services the
effect of this interaction was statistically significant, and
we ran additional analyses (not shown) separately for
those who died in different years. The differences
between people with and without dementia in the likelihood of using each of the services diminished during
the follow-up from 1998 to 2003.
Among service users, people with dementia had a higher
number of days in care in all types of hospitals and in
long-term care than people without dementia (Table 3).
The number of days in hospital overall and in general
hospital among services users decreased during the followup (Table 3). The number of days in health centres and in

long-term care increased over time. The number of days
in university hospital remained unchanged (p > .05).
The interaction variable of dementia and year of death
was not associated (p > 0.05) with number of days in
general hospital and long-term care; a similar trend was
seen in both people with and without dementia. Dementia increased the number of days in hospital overall and
in health centre less among those who died towards the
end of the follow-up (analyses not shown). The diagnosis of dementia increased the number of days in university hospital in the early part of the study period, but
decreased that number towards the end of it.
People with dementia were less likely to use hospital
care and home care than people without dementia. This is
likely due, in part, to their more frequent use of long-term
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Table 3 Days in care during last two years of life among those who used services
Hospital
N

Long-term care
University hospital
38 123

117 974

General hospital
79 135

Health centre
70 595

74 797

b

p

b

p

b

p

b

p

b

p

Age

-0.009

<.001

-0.036

<.001

-0.019

<.001

0.009

<.001

0.015

<.001

Gender
(0 = man, 1 = woman)

-0.007

0.384

0.024

0.094

-0.094

<.001

0.090

<.001

0.155

<.001

Dementia (0 = no, 1 = yes)

0.123

<.001

0.144

0.030

0.209

<.001

0.229

<.001

0.231

<.001

Year of death

-0.017

<.001

-0.004

0.205

-0.027

<.001

0.003

0.045

0.006

0.001

Interaction:
Dementia * Year of death

-0.075

0.002

-0.308

<.001

-0.086

0.121

-0.041

0.003

0.016

0.067

Diagnoses (0 = no, 1 = yes)
Cancer

0.283

<.001

0.265

<.001

0.191

<.001

0.124

<.001

-0.237

<.001

Diabetes
Mental other than d

0.094
0.230

<.001
<.001

0.021
0.215

0.257
<.001

0.055
0.318

0.002
<.001

0.115
0.158

<.001
<.001

-0.028
0.010

<.001
0.236

0.019
0.005

0.008
0.313

Neurological other than d

0.098

<.001

0.007

0.758

0.075

0.002

0.126

<.001

Respiratory
Arthritis

0.177
0.185

<.001
<.001

0.201
0.128

<.001
<.001

0.175
0.207

<.001
<.001

0.115
0.146

<.001
<.001

-0.113

<.001

Hip fracture

0.077

<.001

0.025

0.302

-0.004

0.861

0.207

<.001

-0.061

<.001
<.001

Stroke

-0.001

0.916

-0.124

<.001

-0.048

0.009

0.076

<.001

0.041

Heart disease

0.032

<.001

0.007

0.668

0.015

0.376

0.011

0.076

-0.133

<.001

Other circulatory
Model statistics

0.091

<.001

0.083

<.001

0.064

<.001

0.068

<.001

-0.105

<.001

Alpha
Log pseudo likelihood

0.923

0.983

1.145

0.703

0.769

-555016

-145652

-334300

-310208

-523140

Negative binomial regression models. Statistically significant (p < .05) coefficients (b) are in bold face.

services. Therefore, we also analysed hospital and home
care use separately among people with and without
dementia who used no long-term care during their last
two years of life (analyses not shown). In this sub-sample
we found that the use of university and general hospital
was less common among people with dementia than
among those without dementia, but the use of health centre and home care was more common among those with
dementia.

Discussion
Our aim was to compare the use of health and social
services among people with and without a dementia
diagnosis during their last two years of life in 19982003. We found that people with dementia were more
likely to use long-term care but less likely to use hospital care and home care than people without dementia
when age, gender, year of death and comorbidity were
adjusted for. This was consistent with our hypothesis.
Among service users, dementia sufferers spent more
days in general hospital, health centre and long-term
care than non-sufferers, but fewer days in university
hospital.
Although the results describe the Finnish health and
social care system and there may be differences between
countries, they are broadly consistent with earlier

findings from both Finland and elsewhere. It has been
reported that dementia is a strong predictor of the use
of long-term care e.g. [9,24] but the evidence on the
effect of dementia on the use of hospital care is inconclusive. Studies that do not take account of the proximity of death have reported that dementia increases the
use of hospital care [10,25,26]. However studies focusing
on service use among people in their last years of life
have found that dementia decreases hospital use [11,12].
This is supported by the results of the present study.
Old people who are in long-term care are less likely to
use hospital care, despite their comorbidity, especially
those with dementia [27].
We started from the hypothesis that care practices and
by the same token service use had changed during our
study period from 1996 to 2003. In the case of hospital
use the changes were dependent on the type of hospital:
the probability of hospital use overall and general hospital
use decreased, but the probability of university hospital
use increased. In general there was a tendency towards
shorter hospital stays, which has been a common trend
in other countries over a longer time period [18-20].
Stays were shorter, particularly among people with
dementia. Differences in service use between people with
and without dementia decreased during the eight-year
study period. The changes that were seen over time in
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service use among both groups may be due in part to
organizational changes, or even to changes in the classification of hospitals. However, it is unlikely that such
changes will have affected the differences between people
with and without dementia.
The use of institutional long-term care increased
during the study period. This is at sharp variance with
current policy recommendations [21]. We analysed all
types of long-term care together, including residential
home, sheltered housing with 24-hour assistance and
health centres (if length of stay ≥90 days). Therefore,
the potential shift from residential care to sheltered
housing, which has been reported previously [3] and
which is in line with policy recommendations, does not
show up in our results.
We found that people without a dementia diagnosis
had more other diagnoses than people with dementia.
The evidence is conflicting, however: it has been
reported both that dementia sufferers have more diagnoses [16,17,28], and the same number of other diagnoses than non-sufferers [29,30]. It has also been
suggested that people with Alzheimer’s disease are healthier than others [31]. Our data on comorbidity were
derived from the Causes of Death Register and the Care
Register for Health Care, which includes hospital diagnoses. Because hospital use was more common among
people without dementia, their likelihood of having
recorded diagnoses will obviously have been higher as
well. It is also possible that the smaller number of other
diagnoses among people with dementia is due to underdiagnosing [17]. Therefore, our comorbidity variables
may underestimate the total level of comorbidity among
people with dementia.
We did not have access to information on the time of
diagnosis or the severity of dementia, which are important
determinants of service use and thus health care costs
[24,32,33], and important predictors of nursing home
admission [34]. We also lumped Alzheimer’s disease and
other dementias together, even though there is some indication that service use may differ between them [35].
The proportion of people with a dementia diagnosis in
the whole sample increased somewhat during our study
period. We do not know whether this was due to
improved diagnostic practices or more accurate registration of dementia diagnoses in hospital records, both of
which are likely to have happened during our study period,
or to decreased mortality among people with dementia.
The diagnoses in the registers from which our data were
drawn are closely in line with hospital records [36,37].
Still, despite better diagnostics, it is likely that not all cases
of dementia in our sample were recorded appropriately in
the hospital records [38]. This may be the case especially
in the early and mild phase of dementia, and may lead to
selection bias towards the most advanced and severe

Page 7 of 8

cases. The prevalence of dementia in our sample is closely
consistent with the figures for all old people in Finland
[39]. However, no data are available on the prevalence of
dementia among those living their last years of life.
Our multivariate analyses showed that during their last
two years of life, younger old people and men were more
likely to use hospital care than older and women, who in
turn were more likely to use long-term care. These
results confirm earlier findings e.g. [19,40,41]. However,
it is not clear whether the effect of age and gender on the
use of all services is similar among people with and without dementia. Age has been found to increase the risk for
nursing home placement both among people with and
without dementia [8], while age and dementia to increase
this risk in both genders [42]. It is important that detailed
attention is given to possible age and gender differences
between old people with and without dementia in service
use towards the end of life. Most urgently, however,
further research should clarify whether the lower use of
hospital care among people with dementia is due to their
different needs, or whether it reflects their poorer access
to specialized health care.

Conclusions
In this study we compared service use among old people
with and without dementia in the last two years of life
in an extensive population sample of people living either
in their own homes or in care facilities. We found that
people with dementia clearly used more long-term care
and less hospital and home care than people without
dementia, even though age, gender and comorbidity
were controlled for. The results suggest that dementia
sufferers’ other diseases may remain underdiagnosed
and undertreated. It is important to make sure that old
people who suffer from dementia have equitable access
to care.
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