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Abstract 

Background: Although many people with dementia need progressive support during their last years of life little is 
known to what extent they use formal long‑term care (LTC). This study investigates the use of LTC, including residen‑
tial care and homecare, in the month preceding death, as well as the number of months spent in residential care, 
among Swedish older decedents with a dementia diagnosis, compared with those without a dementia diagnosis.

Methodology: This retrospective cohort study identified all people who died in November 2019 in Sweden aged 
70 years and older (n = 6294). Dementia diagnoses were collected from the National Patient Register (before death) 
and the National Cause of Death Register (death certificate). The use of LTC was based on the Social Services Register 
and sociodemographic factors were provided by Statistics Sweden. We performed regression models (multinomial 
and linear logistic regression models) to examine the association between the utilization of LTC and the independent 
variables.

Results: Not only dementia diagnosis but also time spent with the diagnosis was crucial for the use of LTC in the 
month preceding death, in particular residential care. Three out of four of the decedents with dementia and one 
fourth of those without dementia lived in a residential care facility in the month preceding death. People who were 
diagnosed more recently were more likely to use homecare (e.g., diagnosis for 1 year or less: home care 29%, residen‑
tial care 56%), while the predicted proportion of using residential care increased substantially for those who had lived 
longer with a diagnosis (e.g., diagnosis for 7 + years: home care 11%, residential care 85%). On average, people with a 
dementia diagnosis stayed six months longer in residential care, compared with people without a diagnosis.

Conclusions: People living with dementia use more LTC and spend longer time in residential care than those 
without dementia. The use of LTC is primarily influenced by the time with a dementia diagnosis. Our study suggests 
conducting more research to investigate differences between people living with different dementia diagnoses with 
co‑morbidities.
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Background
Dementia is a major public health concern that affects 
about 55 million people worldwide and is expected to 
triple by 2050 [1]. Although many people living with a 
dementia diagnosis (PlwD) can live on their own in the 
early and mid-phases of the disorder, the progressive 
nature of the disease may bring changes in an individual’s 
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life at different stages with an increased need for support 
[2–4]. That means PlwD often have functional, cognitive, 
and communicative disabilities and may have challenges 
performing everyday tasks during the course of the dis-
ease [5–7]. Thus, especially during the last years of life, 
people with dementia have an increasing demand for 
long-term care (LTC; including homecare and residential 
care) [8, 9].

Due to different systems of LTC, given a certain level 
of care needs, the use of services varies across countries 
[10, 11]. In the Nordic countries LTC is largely publicly 
financed with the goal of an equitable allocation of care 
on the basis of universalism [12], e.g., access to LTC is 
needs-tested rather than means-tested. Although aging-
in-place, e.g., to assist older people in their own homes, 
is promoted in all Nordic countries [13, 14], the use of 
LTC depends on the country-specific welfare system. 
Although several European countries impose legal obli-
gation to family members to provide care support to 
older adults [15], in the Nordic countries, there is no for-
mal obligation nor strong norms for the family to care for 
older parents [12, 16].

Sweden has an established care system, an integrated 
part of the universal welfare system, that provides both 
health and social care services for older adults aged 
65 + years. The 290 Swedish municipalities are legally 
obliged to provide LTC services, which are largely 
financed by local taxes and services are used by all socio-
economic groups. Individual income-related user fees 
are low, with a cap of currently ~ 225$ per month, cov-
ering 4–5% of the actual costs [17]. A needs assessor, 
deployed by the municipality makes a need assessment 
and decides whether a person will receive services, and 
if so what kind and how much. However, although access 
to LTC is needs-tested, due to the local autonomy of the 
municipalities, there are no uniform rules that specify the 
amount of help to which a person is entitled to, given a 
certain degree of dependency. Home care and residential 
care are the main forms of publicly provided LTC ser-
vices [18, 19]. Home care includes both assistance with 
household tasks (e.g., shopping, cleaning house, meals on 
wheels or cooking, doing laundry) and help with personal 
care (e.g., bathing/ showering, toileting, dressing, eating) 
[20, 21]. Residential care comprises LTC facilities where 
the older person has a small apartment with access to 
(unlimited) care and services available around the clock 
and, in some municipalities, sheltered accommodation 
providing specified and individually granted care and 
services.

In Sweden, nearly 60% of people living with a demen-
tia diagnosis are living at home while 42% live in resi-
dential care facilities [22, 23], and an estimated 24% 
percent of all persons living with a dementia diagnosis 

in Sweden do not use any LTC [20, 24, 25]. A closer 
analysis of those without any LTC indicates that soci-
odemographic factors such as age, gender, education, 
whether a person lives together with someone or not, 
and time with a dementia diagnosis are important fac-
tors associated with the use or non-use of LTC [24, 26].

Previous studies on the use of LTC among PlwD were 
restricted focused primarily on local data [17, 27] and 
provided to cross-sectional snapshots [28, 29]. Moreo-
ver, it is unclear for how long people with dementia live 
in residential care after being diagnosed. In this study, 
we start in the month preceding death and follow the 
use of LTC services retrospectively. Thus, we track the 
use of LTC during the period of life when care needs 
accelerate. To predict the future needs for health and 
social care for people living with a dementia diagnosis 
and to further develop policies around LTC for people 
with dementia, it is important to know to what extent 
they use LTC, especially during the last years of life, 
and if and how social factors influence the use.

Research aim and questions
The overarching aim of this study is to investigate the 
use of LTC among Swedish older adults aged 70 + with 
a dementia diagnosis. To better understand the use of 
LTC among people with a dementia diagnosis, we com-
pare this group with those without a dementia diag-
nosis. More specifically three research questions are 
posed:

[1] Which type of LTC (no care, home care, residen-
tial care) did people aged 70+ with a dementia diag-
nosis use in the month preceding death compared to 
those without a dementia diagnosis?
[2] What sociodemographic factors (age, gender, 
education, cohabitation status) were associated with 
the use of LTC among people with dementia, com-
pared with people without dementia? And how was 
the time with dementia diagnosis associated with 
the use of LTC?
[3] For how many months did people with dementia 
live in residential care? How were sociodemographic 
factors (age, gender, education, cohabitation status) 
and the time with dementia diagnosis related to the 
length of stay? 

Methods
Study design
This was a secondary data analysis of a retrospective 
cohort study.
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Data sources
Data were derived from four different Swedish regis-
ters linking the Longitudinal Integration Database for 
Health Insurance and Labour Market Studies (LISA), 
with the National Cause of Death Register (CDR), the 
National Patient Registers (NPR), and the Social Ser-
vice Register (SSR). Information on sociodemographic 
factors was extracted from LISA administered by Sta-
tistics Sweden. Dementia cases were determined in the 
CDR and in the NPR, based on International Classifica-
tion of Disease (ICD-10) codes [30], considering all pri-
mary and secondary diagnoses or causes of death. The 
CDR provides dementia diagnosis in the death certifi-
cate. Information on an individual’s death is recorded 
in the CDR based on a two-stage death certification. 
First, as soon as a physician confirms a death, it is 
immediately reported to the Swedish Tax Agency called 
‘notification of death’ (dödsbevis in Swedish) that must 
be completed before burial. Second, another report, 
called the medical death certificate (intyg om dödsor-
saken in Swedish), has to be sent to the National Board 
of Health and Welfare within 3 weeks of the death [31]. 
Data on dementia diagnosis before death came from 
the NPR (in-patient care as well as specialist care). Both 
CDR and NPR are administered by the National Board 
of Health and Welfare. The record of the use of LTC was 
retrieved from the SSR database, that gathers monthly 
data on granted and provided LTC, also administered 
by the National Board of Health and Welfare. A unique 
personal identification number for each inhabitant in 
Sweden facilitated the linkage of the different registers 
on the individual level.

Study population
The study population included all older adults living in 
Sweden, who died in November 2019 aged 70 years and 
older. As 65 years is the minimum age for being eligible 
for LTC for older people and individuals were followed 
retrospectively for the last five years of life, only those 
aged 70 years and over at the time of death in 2019 were 
included (n = 6294). To analyse factors associated with 
the use of LTC we compared three groups: people who 
were never diagnosed with dementia, people diagnosed 
with dementia before death, and people diagnosed 
with dementia in the death certificate. The demen-
tia diagnosis was following ICD10-codes (F00-F03 or 
G30-G32) using NPR (before death) and CDR (in death 
certificate). More than half of all PlwD’s diagnosis was 
recorded in both NPR and CDR registers, almost one 
fourth were diagnosed in death certificate and less than 
a quarter was diagnosed before death.

Measures
Outcome measures
Use of long-term care, i.e., home care or residen-
tial care, was measured in the month preceding death 
(October 2019). Time spent in residential care was 
measured monthly for five years (60  months) before 
death, ranging from 1–60  months. This means that 
people with ‘60  months’ in residential care may have 
lived there 60 months or more.

Covariates
We considered the following socio-demographic covar-
iates: sex and age at death (grouped in six age classes- 
70 to 74  years, 75 to 79  years, 80 to 85  years, 86 to 
89 years, 90 to 95 years, and 95 + years); Education was 
measured as the highest level of education and catego-
rized into three levels as compulsory, secondary, and 
tertiary; people with missing information on education 
(n = 92) were considered in a separate category. Cohab-
itation status was classified as cohabiting (married or 
share household) or living alone.

Time with dementia diagnosis, calculated in years 
from the first time the person was diagnosed with 
dementia in any of the registers, was categorized as 
diagnosis at postmortem (in death certificate), 1  year 
or less, 2–3  years, 4–6  years, and 7+ years. We con-
sidered the latest data available for cohabitation status 
(November 2018) and for type of LTC (October 2019).

Statistical analysis
Descriptive statistics were performed separately for 
people with and without dementia to describe socio-
demographic characteristics of the study population 
and their use of LTC. Age at death was presented with 
means and standard deviations and time with demen-
tia diagnosis was presented with percentage. To model 
the association between the utilization of LTC and the 
independent variables (time of dementia diagnosis, 
age, gender, and cohabitation status), we used multi-
nomial and linear logistic regression analyses [32]. We 
estimated predicted proportions with LTC and the 
predicted number of months in residential care facili-
ties (calculated from the margins command) for people 
with and without a dementia diagnosis. We used both 
bivariate and adjusted models for all predictors. All sta-
tistical analyses were performed in STATA 14 (Stata-
Corp, College Station, TX).

Results
Participants
The study population (n = 6294) comprised two groups: 
(1) people living with dementia (n = 1821) and (2) 
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people without dementia (n = 4473). We consider the 
total population at each stage of the analysis.

Descriptive data
Of all individuals aged 70 + who died during November 
2019, 29% had a dementia diagnosis (Table 1). Of these, 
about a quarter were diagnosed with dementia after 
death (at death certificate). Compared to persons without 
a dementia diagnosis, those with a diagnosis were older 
(mean age 83.6, SD = 8.0 vs. mean age 86.9, SD = 6.5), 
and more often women (60%). About three quarters of 

people with a dementia diagnosis were living alone in 
the month preceding death compared to two thirds of 
those without a dementia diagnosis. People with demen-
tia more commonly used LTC in the month preceding 
death compared with those without a diagnosis (92% vs. 
59%). In the month preceding death, three of four people 
with a dementia diagnosis lived in residential care, while 
one of four lived at home– either with home care (18%) 
or without using any LTC (7%). The mean time spent in 
residential care was two and a half years for people with 
a dementia diagnosis and two years for those without a 

Table 1 Description of the study population aged 70 + with and without a dementia (PlwithoutD) diagnosis

PlwD N(%) PlwithoutD N(%) Total N(%)

Sex n = 1821 (29%) n = 4473 (71%) n = 6294

Men 727(39.9) 2229(49.8) 2956(47.0)

Women 1094(60.1) 2244(50.2) 3338(53.0)

Age at death (year)

 Mean (SD) 86.9 (6.5) 83.6 (8.0) 84.6 (7.7)

 70–74 83(4.6) 706(15.8) 789(12.5)

 75–79 179(9.8) 811(18.1) 990(15.7)

 80–84 343(18.8) 868(19.4) 1211(19.2)

 85–89 515(28.3) 930(20.8) 1445(23.0)

 90–94 505(27.7) 729(16.3) 1234(19.6)

 95 + 196(10.8) 429(9.6) 625(9.9)

Education

 Compulsory 893(49.0) 2111(47.2) 3004(47.7)

 Secondary 608(33.4) 1603(35.8) 2211(35.1)

 Tertiary 288(15.8) 699(15.6) 987(15.7)

 Missing information 32(1.8) 60(1.3) 92(1.5)

Cohabitation status in the month preceding death

 Living alone 1355(74.4) 3010(67.3) 4365(69.4)

 Cohabiting 466(25.6) 1463(32.7) 1929(30.7)

Time with dementia diagnosis

 No dementia 0 4473(100) 4473(71.1)

 Diagnosed in death certificate 426(23.4) 0 426(6.8)

 1 year or less 416(22.8) 0 416(6.6)

 2–3 years 369(20.3) 0 369(5.9)

 4–6 years 361(19.8) 0 361(5.7)

 7 + years 249(13.7) 0 249(4.0)

LTC in the month preceding death

 No care 141(7.7) 1817(40.6) 1958(31.1)

 Home care 319(17.5) 1635(36.5) 1954(31.0)

Residential care 1361(74.7) 1021(22.8) 2382(37.8)

Months in residential care

 Md (IQR) 28 (36) 18 (36) 23 (37)

 10p 4 2 3

 25p 12 6 9

 75p 48 42 46

 90p 60 60 60
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diagnosis. Since the educational level was similar among 
people with and without dementia, with almost 50% with 
primary education, we excluded education from further 
analyses.

Outcome and main results
Table 2 presents an analysis of the predicted proportions 
of three groups of LTC users: no care, homecare, residen-
tial care, and to what extent sociodemographic factors 
(age, sex, cohabitation) and the time spent with a demen-
tia diagnosis were associated with LTC use in the month 
preceding death. Results show that it was primarily time 
with a dementia diagnosis that affected the type of LTC a 
person used. For example, in the adjusted model, the pre-
dicted proportion of using LTC, in most cases residen-
tial care, was higher among people who had a dementia 
diagnosis for a longer time (e.g., 7 + years: homecare 11%, 
residential care 85%) compared with those who were 
diagnosed more recently (e.g., 1  year or less: homecare 
29%, residential care 56%).

Notably, in the adjusted model, the predicted propor-
tion of those who did not use any LTC care was consider-
ably higher among individuals who were diagnosed with 
dementia after death (in the death certificate). Regarding 
different age groups, younger decedents with a dementia 
diagnosis (e.g., 75–79 years) were less likely to have used 

any kind of LTC care (43%) compared to other older age 
groups. In the month preceding death, residential care 
was somewhat more common among women (41%) than 
men (36%) and among individuals living alone (42%) 
compared to cohabiting people (30%). An equal share of 
people without dementia diagnosis had died either with 
home care (37%) or without using any kind of LTC (38%).

Based on linear regression models, Table  3 shows the 
predicted number of months with residential care among 
decedents aged 70 + with and without dementia. The pre-
dicted number of months living in a residential care facil-
ity was higher for people who had spent more years with 
a dementia diagnosis. For example, people with 7 + years 
with a dementia diagnosis spent longer time (46 months) 
in residential care compared with those who had the 
diagnosis for 1 year or less (18.5 months). This was also 
true for the oldest age group (e.g., 95 + year: 33 months) 
who spent longer time in residential care compared with 
the younger age group (e.g., 75–79  years: 24  months). 
The predicted number of months spent in residential care 
was higher for women (30 months) compared with men 
(24 months) and for those living alone (30 months) com-
pared with cohabiting people (18 months).

Focusing on differences across sociodemographic fac-
tors, we adjusted the analyses for age, sex, and cohabita-
tion status. In the adjusted model, the predicted number 

Table 2 Predicted proportion of LTC use for people aged 70 + with and without a dementia diagnosis in the month preceding death 
by time of dementia diagnosis, age group, sex, and cohabitation status

No care Homecare Residential care

RRR p-values Predicted prop RRR p-values Predicted prop RRR p-values Predicted prop

Adjusted
 No dementia ref 37.89 ref 37.21 ref 24.91

 In death certificate 13.91 1.40 0.147 14.61 12.58 0.000 71.48

 1 year or less 14.94 2.43 0.000 28.71 8.40 0.000 56.36

 2–3 years 8.60 2.91 0.000 18.14 22.11 0.000 73.26

 4–6 years 7.70 2.41 0.001 13.11 27.85 0.000 79.19

 7 + years 3.64 4.39 0.001 10.78 68.76 0.000 85.58

Age

 70–74 ref 52.10 ref 25.85 ref 22.05

 75–79 43.03 1.34 0.009 27.35 2.02 0.000 29.63

 80–84 33.12 2.14 0.000 32.45 3.51 0.000 34.43

 85–89 25.09 3.22 0.000 36.05 5.84 0.000 38.86

 90–94 16.14 5.21 0.000 36.02 13.13 0.000 47.83

 95 + 11.64 5.76 0.000 27.71 26.97 0.000 60.65

Sex

 Men ref 33.64 ref 30.09 ref 36.26

 Women 27.84 1.34 0.000 31.65 1.56 0.000 40.51

Cohabitation status

 Cohabiting ref 39.09 ref 31.03 ref 29.88

 Living alone 26.62 1.67 0.000 31.27 2.99 0.000 42.12
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of months spent in residential care increased for people 
with a shorter time with dementia diagnosis (e.g., 1 year 
or less: from 18.5 to 25.6 months) and was consistent up 
to six years. The number of months spent in residential 
care was lower for those with the longest time with diag-
nosis (7 + years: from 46 to 29.5  months) and for those 
who got their diagnosis in the death certificate (from 29.8 
to 19.7 months). We did not find any significant age, sex, 
and cohabitation effect on using residential care in the 
adjusted model.

Discussion
In this article, we analyzed national Swedish register data 
to investigate the use of LTC during the last five years of 
life among Swedish decedents aged 70 + with and with-
out dementia diagnosis and how the use of LTC is asso-
ciated with sociodemographic factors. The main result 
showed that PlwD used more LTC and spent longer time 
in residential care than those without dementia. In addi-
tion, the use of LTC was primarily influenced by the time 
with dementia diagnosis. In the following we discuss the 
main findings of our study.

(1) Our results show that the most important factor 
for living in residential care at the end of life is the 
number of years with a dementia diagnosis. People 
in their early diagnosis period were more likely to 
use homecare (1 year or less: 29%), while the like-
lihood of using residential care was increased sub-
stantially for those with a longer time with demen-
tia (7 + years: 86%). This may indicate that people 
with a long time with dementia diagnosis, on aver-
age, experienced more severe symptoms entailing a 
need for care and support around-the-clock. Con-
trasting to our findings, German [33] and Irish [4] 
studies suggested that the care situation at home, 
including caregivers’ socioeconomic status, is more 
important for the transition to residential care than 
for how long time an individual has had a demen-
tia diagnosis or severity of impairments. Higher 
age, female sex, and multiple comorbidities were 
also identified as significant risk factors for a transi-
tion to residential care of PlwD [4, 34]. The fact that 
studies from different countries find different fac-
tors that are associated with moving to residential 
care, given a certain level of care needs, probably 

Table 3 Predicted number of months in residential care for people aged 70 + with and without dementia in the month preceding 
death by time with dementia diagnosis, age group, sex, and cohabitation status

Bivariate Adjusted

Coef p-values Predicted number of 
months

Coef p-values Predicted 
number of 
months

Time with dementia diagnosis

 No dementia ref 24.46 ref 23.60

 Diagnosed in death 
certificate

5.41 0.000 29.87 5.94 0.000 19.71

 1 year or less ‑5.88 0.000 18.58 ‑3.89 0.004 25.61

 2–3 years 0.35 0.788 24.81 2.01 0.110 34.96

 4–6 years 9.20 0.000 33.66 11.36 0.000 46.59

 7 + years 21.55 0.000 46.01 22.99 0.000 29.54

Age

 70–74 ref 27.27 ref 27.23

 75–79 ‑2.78 0.257 24.49 ‑0.83 0.710 26.40

 80–84 ‑1.95 0.391 25.31 ‑1.28 0.536 25.95

 85–89 ‑0.50 0.819 26.77 ‑0.83 0.680 26.40

 90–94 0.41 0.852 27.67 0.21 0.917 27.44

 95 + 6.11 0.007 33.38 5.45 0.009 32.69

Sex

 Men ref 24.26 ref 26.55

 Women 5.49 0.000 29.75 1.86 0.024 28.41

Cohabitation status

 Cohabiting ref 17.72 ref 18.36

 Living alone 12.27 0.000 30.00 11.49 0.000 29.85
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reflects the different systems for social care for older 
people, as well as differences in social policy in gen-
eral, e.g., affecting the proportion of women in the 
labor market, which in turn affects their availabil-
ity for informal care. The differences in study find-
ings may also reflect differences in measures used 
and study populations including diversity of PlwD, 
dementia symptoms, types, and comorbidities.

(2) On average, PlwD stayed six months longer in resi-
dential care, compared to the approximately two 
years among people without a diagnosis. This is 
similar to findings from Norway [3] and the Neth-
erlands [34], where the median time in residential 
care for PlwD was 2.3 years and 2.5 years, respec-
tively. The average length of stay in residential care 
facilities for older adults with dementia and other 
health conditions among six European countries 
was 2.4  years ranging from 1.8  years in Poland 
to 3.1  years in Belgium [35]. The availability of 
resources that allow older adults to stay longer at 
home and subsequently, delay the admission in LTC 
was found to be a commonly associated factor in 
most countries [35]. This may influence the length 
of stay in residential care. Besides that, differences 
in LTC utilization between different countries may 
be explained by country specific LTC management, 
access to residential care, older age at admission, 
impairment in performing activities of daily living 
(ADL), and comorbidities.

(3) In our study, the only sociodemographic factor 
that showed an association with the length of stay 
in residential care was cohabitation status: peo-
ple living alone spent longer time in residential 
care compared to those cohabiting. This indicates 
that the potential access to informal care from a 
spouse may have postponed a move to residential 
care. Similarly, in Belgium and in Finland, living 
with partner or being married was associated with 
a shorter stay in residential care among PlwD [35]. 
It is highly likely for married or cohabiting PlwD to 
stay longer time at home before entering residential 
care. Although cohabitation plays a crucial role for 
the use of LTC, the capacity of caring for an older 
partner may be limited among very old couples, 
especially when care needs are extensive [19].

Our results further show that about one fourth of the 
people who died with dementia received their diagnosis 
in the death certificate. This may reflect underdiagnosis 
or recognition of dementia. It also indicates that demen-
tia may not be the main reason for their move to residen-
tial care, but rather worsened conditions that engender 
extended and higher level of care needs. Previous studies 

acknowledged that the level of care needs (need of ADL 
support, impaired cognition, depression and agitation, 
frailty, falls) play a noteworthy role for moving to resi-
dential care [36, 37]. We found that about three quarters 
of all decedents with dementia, but only one fourth of 
those without a dementia diagnosis, used residential care 
facilities in the month preceding death. Several previous 
studies from Belgium, England, Scotland, the Nether-
lands, and the USA also demonstrated that the majority 
of PlwD lived in residential care at time of death [34, 38, 
39].

Strengths and limitations
We state that this study enhances understandings of LTC 
use among Swedish older adults aged 70 + who died with 
a dementia diagnosis and the factors associated with use 
of LTC. The main strength of this study is the combina-
tion of multiple Swedish registers that includes all Swed-
ish decedents from one specific month without dropout 
[31, 40]. Previous registry based Swedish studies on 
the provision of LTC and length of stay mostly focused 
on different sociodemographic factors, living arrange-
ment of older adults with dementia, and care situation at 
home. To the best of our knowledge, the present study is 
one of the first retrospective studies which examines the 
association between time with dementia diagnosis and 
the use of LTC along with sociodemographic predictors 
that captures 5 years of follow-up.

However, the study also has several limitations. First, 
we only have data about dementia diagnosis provided 
by hospital clinics but not about dementia diagnosis 
provided by General Practitioners in healthcare cent-
ers. Several previous studies have reported that demen-
tia diagnosis in Swedish registers varied with regards 
to average age of onset, likelihood of capturing various 
types of dementia or different severity of the disease 
[40–42]. For example, while 7.8% of the people in the 
National Inpatient register were diagnosed with demen-
tia at an average age of 83.5 (SD 5.3), the National Out-
patient register (5.1%, average age 89.0 years, SD 5.6) and 
the CDR (8.1%, average age 85.3 years, SD 5.1) showed 
slightly different figures. Therefore, it is plausible that 
some individuals with a dementia diagnosis may be 
missing in our data. However, a recent validation study 
showed that the detection rate for dementia diagnosis in 
NPR and CDR have nearly perfect specificity (99.8% for 
NIPR and 99.0% for CDR) [40]. Second, we did not have 
access to measures of frailty, functional status, or soci-
oeconomic status as these are not recorded in national 
registers including all inhabitants. Finally, the time with 
dementia diagnosis may be underestimated since we do 
not have data from primary care.
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Conclusions
In conclusion, results showed that not only the demen-
tia diagnosis but also the years spent with the diagnosis 
influence the use of LTC, specifically residential care. 
Moreover, cohabitation also affected the length of stay 
in residential care. We recommend conducting more 
and further research into this area. It might for instance 
be of interest to investigate differences between people 
living with different dementia diagnoses and associ-
ated co-morbidities. The findings further suggest that 
LTC providers in Sweden may need to extend the exist-
ing around-the-clock care assistance for home dwelling 
people with dementia offering more day care services, 
continuous supervision, longer home care visits, and 
possible technological assistance.

Abbreviations
PlwD: People living with Dementia; LISA: Longitudinal integrated database for 
health insurance and labour market studies; NPR: National Patient Register; 
CDR: National Cause of Death Register; SSR: Social Service Register; RRR : Rela‑
tive Risk Ratios; SD: Standard Deviation; ADL: Activities of Daily Living.

Acknowledgements
Not applicable.

Authors’ contributions
SK, AR, BM, and LCH participated in the conception and design of the 
study and interpretation of the data. SK, AR, and BM managed and 
prepared the data and performed the statistical analyses. SK, BM, and LCH 
revised the draft and finalized the manuscript.  The author(s) read and 
approved the final manuscript.

Funding
Open access funding provided by Linköping University. This project has 
received funding from the European Union’s Horizon 2020 research and 
innovation programme EuroAgeism under the Marie Skłodowska‑Curie grant 
agreement No 764632.

Availability of data and materials
The datasets used in the current study are not publicly available, in accord‑
ance with specific privacy restrictions. The datasets are stored at the Division 
Ageing and Social Change at Linköping University. Requests for access to the 
data that support the findings of this study can be put to the Head of Division, 
Division Ageing and Social Change, LiU (andreas.motelklingebiel@liu.se) and 
will be handled according to the relevant legislation.

Declarations

Ethics approval and consent to participate
This study was approved by the Linköping Regional Ethical Review Board 
(Dnr 2016/293–31). The informed consent from participants was waived by 
the Linköping Regional Ethical Review Board since this study retrospectively 
reviewed electronic health and social care records, which did not involve any 
risk for the study population. All methods were carried out in accordance with 
relevant guidelines and regulations.

Consent for publication
Not applicable.

Competing interests
The authors declare that they have no competing interests.

Author details
1 Department of Culture and Society (IKOS), Division Ageing and Social 
Change (ASC), Linköping University, Norrköping, Sweden. 2 Aging Research 
Center, Department of Neurobiology, Care Sciences and Society, Karolinska 
Institutet and Stockholm University, Solna, Sweden. 3 Stockholm Gerontology 
Research Center, Stockholm, Sweden. 4 Center for Dementia Research (CEDER), 
Linköping University, Norrköping, Sweden. 5 Department of Culture and Soci‑
ety (IKOS), Division Social Work (SOCARB), Linköping University, Norrköping, 
Sweden. 

Received: 13 May 2022   Accepted: 20 December 2022

References
 1. Dementia [https:// www. who. int/ news‑ room/ fact‑ sheets/ detail/ demen tia]
 2. Lethin C, Giertz L, Vingare E‑L, Hallberg IR. Dementia care and service 

systems–a mapping system tested in nine Swedish municipalities. BMC 
Health Serv Res. 2018;18(1):778.

 3. Mjørud M, Selbæk G, Bjertness E, Edwin TH, Engedal K, Knapskog A‑B, 
Strand BH. Time from dementia diagnosis to nursing‑home admission 
and death among persons with dementia: a multistate survival analysis. 
PLoS ONE. 2020;15(12): e0243513.

 4. Zafeiridi E, McMichael AJ, Passmore AP, McGuinness B. Factors influencing 
transition to care homes for people with dementia in Northern Ireland. 
Alzheimer’s Dement: Transl Res Clin. 2021;7(1):e12120.

 5. Abreu W, Tolson D, Jackson GA, Costa N. A cross‑sectional study of 
family caregiver burden and psychological distress linked to frailty and 
functional dependency of a relative with advanced dementia. Dementia. 
2020;19(2):301–18.

 6. Hydén L‑C, Antelius E: Living with dementia: relations, responses and 
agency in everyday life. London, UK: Macmillan International Higher 
Education; 2017.

 7. Quentin W, Riedel‑Heller S, Luppa M, Rudolph A, König HH. Cost‑of‑illness 
studies of dementia: a systematic review focusing on stage dependency 
of costs. Acta Psychiatr Scand. 2010;121(4):243–59.

 8. Larsson K, Kåreholt I, Thorslund M. Care utilisation in the last years of life 
in Sweden: the effects of gender and marital status differ by type of care. 
Eur J Ageing. 2014;11(4):349–59.

 9. Wendrich‑van Dael A, Bunn F, Lynch J, Pivodic L, Van den Block L, 
Goodman C. Advance care planning for people living with dementia: 
an umbrella review of effectiveness and experiences. Int J Nurs Stud. 
2020;107: 103576.

 10. Greve B: Long‑term Care for the Elderly in Europe. Development and 
prospects 2017.

 11. Muir T: Measuring social protection for long‑term care. 2017.
 12. Rostgaard T, Jacobsen F, Kröger T, Peterson E. Revisiting the Nordic 

long‑term care model for older people—still equal? Eur J Ageing. 
2022;19(2):201–10.

 13. Amilon A, Kjær AA, Ladenburg J, Siren A. Trust in the publicly financed 
care system and willingness to pay for long‑term care: a discrete choice 
experiment in Denmark. Soc Sci Med. 2022;311:115332.

 14. Anttonen A, Karsio O. Eldercare service redesign in Finland: deinstitution‑
alization of long‑term care. J Soc Serv Res. 2016;42(2):151–66.

 15. Lethin C, Leino‑Kilpi H, Roe B, Soto MM, Saks K, Stephan A, Zwakhalen S, 
Zabalegui A, Karlsson S. Formal support for informal caregivers to older 
persons with dementia through the course of the disease: an exploratory, 
cross‑sectional study. BMC Geriatr. 2016;16(1):1–15.

 16. Leszko M, Bugajska B. Towards creating a comprehensive care system for 
elders: an overview of long‑term systems across the developed countries. 
Soc Policy Models Ser Elderly Int Perspect. 2015;2(10):13–24.

 17. Stolz E, Mayerl H, Rásky É, Freidl W. Individual and country‑level determi‑
nants of nursing home admission in the last year of life in Europe. PLoS 
ONE. 2019;14(3): e0213787.

 18. Lagergren M. The systems of care for frail elderly persons: the case of 
Sweden. Aging Clin Exp Res. 2002;14(4):252–7.

 19. Meinow B, Wastesson JW, Kåreholt I, Kelfve S: Long‑Term Care Use During 
the Last 2 Years of Life in Sweden: Implications for Policy to Address 
Increased Population Aging. Journal of the American Medical Directors 
Association 2020.

https://www.who.int/news-room/fact-sheets/detail/dementia


Page 9 of 9sm‑Rahman et al. BMC Geriatrics          (2022) 22:998  

•
 
fast, convenient online submission

 •
  

thorough peer review by experienced researchers in your field

• 
 
rapid publication on acceptance

• 
 
support for research data, including large and complex data types

•
  

gold Open Access which fosters wider collaboration and increased citations 

 
maximum visibility for your research: over 100M website views per year •

  At BMC, research is always in progress.

Learn more biomedcentral.com/submissions

Ready to submit your researchReady to submit your research  ?  Choose BMC and benefit from: ?  Choose BMC and benefit from: 

 20. Odzakovic E, Hydén L‑C, Festin K, Kullberg A. People diagnosed with 
dementia in Sweden: what type of home care services and hous‑
ing are they granted? a cross‑sectional study. Scand J Public Health. 
2019;47(2):229–39.

 21. Schön P, Lagergren M, Kåreholt I. Rapid decrease in length of stay in 
institutional care for older people in Sweden between 2006 and 2012: 
results from a population‑based study. Health Soc Care Community. 
2016;24(5):631–8.

 22. sm‑Rahman A, Hydén L‑C, Kelfve S: Eldercare services for people with and 
without a dementia diagnosis: an analysis of Swedish registry data. BMC 
Health Serv Res. 2021;21(1):1–11.

 23. Religa D, Fereshtehnejad S‑M, Cermakova P, Edlund A‑K, Garcia‑Ptacek S, 
Granqvist N, Hallbäck A, Kåwe K, Farahmand B, Kilander L. SveDem, the 
Swedish Dementia Registry–a tool for improving the quality of diagnos‑
tics, treatment and care of dementia patients in clinical practice. PLoS 
ONE. 2015;10(2): e0116538.

 24. sm‑Rahman A, Hydén L‑C, Kelfve S: People Living with a Dementia 
Diagnosis with No Eldercare at all: Who Are They? J Aging Soc Policy. 
2022;34(6):876‑893.

 25. Wimo A, Jönsson L, Fratiglioni L, Sandman PO, Gustavsson A, Sköldunger 
A, Johansson L. The societal costs of dementia in Sweden 2012–relevance 
and methodological challenges in valuing informal care. Alzheimers Res 
Ther. 2016;8(1):1–11.

 26. Kelfve S, Wastesson JW, Meinow B: Educational differences in long‑term 
care use in Sweden during the last two years of life. Scand J Public 
Health 2021:14034948211043658.

 27. Aaltonen MS, Forma LP, Pulkki JM, Raitanen JA, Rissanen P, Jylhä MK. The 
joint impact of age at death and dementia on long‑term care use in the 
last years of life: changes from 1996 to 2013 in Finland. Gerontol Geriatr 
Med. 2019;5:2333721419870629.

 28. Hallgren J, Johansson L, Lannering C, Ernsth Bravell M, Gillsjö C. Health‑
and social care in the last year of life among older adults in Sweden. BMC 
Palliat Care. 2020;19(1):1–10.

 29. Sund Levander M, Milberg A, Rodhe N, Tingström P, Grodzinsky E. Dif‑
ferences in predictors of 5‑year survival over a 10‑year period in two 
cohorts of elderly nursing home residents in Sweden. Scand J Caring Sci. 
2016;30(4):714–20.

 30. International statistical classification of diseases and related health prob‑
lems, 10th revision, Fifth edition, 2016 [https:// apps. who. int/ iris/ handle/ 
10665/ 246208]

 31. Brooke HL, Talbäck M, Hörnblad J, Johansson LA, Ludvigsson JF, Druid H, 
Feychting M, Ljung R. The Swedish cause of death register. Eur J Epide‑
miol. 2017;32(9):765–73.

 32. Kwak C, Clayton‑Matthews A. Multinomial logistic regression. Nurs Res. 
2002;51(6):404–10.

 33. Eska K, Graessel E, Donath C, Schwarzkopf L, Lauterberg J, Holle R. 
Dement Geriatr Cogn Disord Extra. 2013;3(1):426–45.

 34. Joling KJ, Janssen O, Francke AL, Verheij RA, Lissenberg‑Witte BI, Visser 
PJ, van Hout HP. Time from diagnosis to institutionalization and death in 
people with dementia. Alzheimers Dement. 2020;16(4):662–71.

 35. Moore DC, Payne S, Keegan T, Van den Block L, Deliens L, Gambassi G, 
Heikkila R, Kijowska V, Pasman HR, Pivodic L. Length of stay in long‑term 
care facilities: a comparison of residents in six European countries: results 
of the PACE cross‑sectional study. BMJ Open. 2020;10(3):e033881.

 36. Sury L, Burns K, Brodaty H. Moving in: adjustment of people living with 
dementia going into a nursing home and their families. Int Psychogeriatr. 
2013;25(6):867–76.

 37. Toot S, Swinson T, Devine M, Challis D, Orrell M. Causes of nursing home 
placement for older people with dementia: a systematic review and 
meta‑analysis. Int Psychogeriatr. 2017;29(2):195–208.

 38. Gotanda H, Zhang JJ, Xu H, Tsugawa Y: Site of death among individuals 
with and without dementia in 2016–2018. J Am Geriatr Soc 2022.

 39. Houttekier D, Cohen J, Bilsen J, Addington‐Hall J, Onwuteaka‐Philipsen 
BD, Deliens L. Place of death of older persons with dementia. a study in 
five European countries. J Am Geriatr Soc. 2010;58(4):751–6.

 40. Rizzuto D, Feldman AL, Karlsson IK, Dahl Aslan AK, Gatz M, Pedersen NL. 
Detection of dementia cases in two Swedish health registers: a validation 
study. J Alzheimers Dis. 2018;61(4):1301–10.

 41. Jin Y‑P, Gatz M, Johansson B, Pedersen NL. Sensitivity and specific‑
ity of dementia coding in two Swedish disease registries. Neurology. 
2004;63(4):739–41.

 42. Nilsson ED, Melander O, Elmståhl S, Lethagen E, Minthon L, Pihlsgård M, 
Nägga K. Copeptin, a marker of vasopressin, predicts vascular dementia 
but not Alzheimer’s disease. J Alzheimers Dis. 2016;52(3):1047–53.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub‑
lished maps and institutional affiliations.

https://apps.who.int/iris/handle/10665/246208
https://apps.who.int/iris/handle/10665/246208

	Long-term care use among people living with dementia: a retrospective register-based study from Sweden
	Abstract 
	Background: 
	Methodology: 
	Results: 
	Conclusions: 

	Background
	Research aim and questions
	Methods
	Study design
	Data sources
	Study population

	Measures
	Outcome measures
	Covariates
	Statistical analysis

	Results
	Participants
	Descriptive data
	Outcome and main results

	Discussion
	Strengths and limitations
	Conclusions
	Acknowledgements
	References


