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ABSTRACT
With growing pressure from an ageing population on social and health-care 
use and expenditure, it is of major policy importance to analyze the reasons 
for admission to long-term institutional care at older ages. Although there 
is increasing evidence that cognitive and functional disabilities are not the 
only major risk factors, and that the social situation and the lack of family 
members play an important role in explaining admissions, further research 
is needed. There is a lack of evidence on the effects of a spouse’s death, and 
their magnitude and duration are unknown. In addition, previous findings on 
how income is associated with institutional care are inconsistent, and results 
on poor housing are seldom available. Furthermore, there is little systematic 
evidence showing how chronic medical conditions other than dementia affect 
the risk of admission in the general older population.

This study used population-based register data on Finnish older adults aged 
65 and over (n=280,722) to analyse individual-level determinants of admis-
sion to long-term institutional care from January 1998 to September 2003. 
The main focus was on how chronic medical conditions, household income 
and other socio-economic factors, living with a spouse, and the death of a 
spouse were associated with admissions. Cox proportional hazard regression 
models were used. 

The results of the study indicated that dementia, Parkinson’s disease, stroke, 
depressive symptoms, other mental-health problems, hip fracture, and 
diabetes were strongly associated with an increased risk of admission when 
socio-demographic confounders and co-morbid conditions were controlled for 
(Nihtilä et al. 2008). It was also shown that older men and women in the lowest 
household-income quintile group were more likely to be admitted to institutional 
care than those in the highest group, when age, first language, and area 
characteristics were accounted for. Controlling further for living arrangements 
and other socio-economic and chronic medical conditions markedly reduced 
these income differences in admission, but they still remained significant. 
Poorly equipped housing and being a renter were associated with an increased 
risk of admission, and the possession of a car and living in a detached house 
with a decreased risk in these same multivariate models. Having a lift in an 
apartment house was not associated with admission (Nihtilä and Martikainen 
2007). The results further showed that the lower risk of admission among those 
living with a spouse compared to those living alone or with others was only 
partly attributable to and mediated through favorable socio-economic, housing 
and medical conditions (Nihtilä and Martikainen 2008b). Moreover, this study 
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was the first to establish that the death of a spouse strongly increases the risk 
of admission, the excess risk being highest during the first month following 
the death and decreasing over time in both genders (Nihtilä and Martikainen 
2008a). In showing a particularly high risk immediately after bereavement, the 
study provides indirect evidence of an association between the loss of social 
and instrumental support and the risk of institutional care. Overall, it seems 
that the need for long-term institutional care depends not only on the ageing 
of the population but also on the future prevalence and severity of chronic 
medical conditions associated with admission, and on older people’s income, 
housing conditions and spousal care.

LIST OF ORIGINAL PUBLICATIONS
This thesis is based on the following articles referred to in the text in italics.

Nihtilä, E. K., Martikainen, P. T., Koskinen, S. V., Reunanen, A. R., Noro, A. M., I.	
Häkkinen, U. T.  (2008): Chronic conditions and the risk of long-term insti-
tutionalization among older people. European Journal of Public Health, 18 
(1):77–84.

Nihtilä, E., Martikainen, P. (2007): Household income and other socio-II.	
economic determinants of long-term institutional care among older adults 
in Finland. Population Studies, 61(3):299–314.

Nihtilä, E., Martikainen, P. (2008b): Why older people living with a III.	
spouse are less likely to be institutionalized: the role of socioeconomic 
factors and health characteristics. Scandinavian Journal of Public Health, 
36(1):35–43.

Nihtilä, E., Martikainen, P. (2008a): Institutionalization of older adults IV.	
after the death of a spouse. American Journal of Public Health, 98(7): 
1228–1234.

These articles are reproduced with the kind permission of their copyright 
holders.



7

1 INTRODUCTION

The number and proportion of older people is rising. In Finland the propor-
tion of people aged 65 years and over is expected to increase from the current 
16 percent in 2006 to 26 percent in 2030 (Statistics Finland 2007). Although 
most older people live independently at home they use a disproportionally 
large proportion of social and health services, including most inpatient care in 
health centers and fifty percent in somatic specialized care (Official Statistics 
of Finland 2003). In addition, the fastest growing age group comprises those 
aged 85 and over, who currently constitute 1.8 percent of the total population 
and will constitute 6.0 percent in 2040 (Statistics Finland 2007). Despite their 
small numbers, this oldest age group accounts for half of the care in old people’s 
nursing homes (Official Statistics of Finland 2007). The net expenditure on 
long-term care in institutions is high (Hujanen 2003), and the overall need for 
such care is unlikely to diminish given the ageing of the older population. It is 
thus of particular relevance in terms of policy planning to identify population 
characteristics that influence the need for institutional care and thus to target 
other social and health services in order to delay or prevent it. Furthermore, 
the vast majority of older people themselves think that living at home and re-
ceiving services there is the best living arrangement for those in need for care 
(Vaarama et al. 1999).

The aim of the Finnish old-age policy is to promote functional capacity and 
support independent living among older people, so that as many as possible 
will continue to live at home and in a familiar environment. Institutional care 
and housing services are available, however, for those who can no longer cope 
living at home (Ministry of Social Affairs and Health 2008a). The quantitative 
target set in 1996 for increasing the proportion of people aged 75 and over 
living at home up to 90 percent was mostly reached in 2002 (Ministry of So-
cial Affairs and Health 1996; Official Statistics of Finland 2003). The current 
national target is to increase this to 91–92 percent by 2012 (Ministry of Social 
Affairs and Health 2008b). However, with growing pressure from an ageing 
population on social and health-care use and expenditure it is of major inter-
est to understand how older people who go into institutions differ from those 
who continue living at home in terms of demographic, socio-economic and 
health-related characteristics.

Although earlier studies, mostly from the United States (Gaugler et al. 2007), 
indicate that functional and cognitive impairments are not the only major risk 
factors with regards to admission into institutional care at older ages, and 
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that the lack of family members, especially of a spouse, plays an important 
role further research is needed. There is a lack of evidence on how a spouse’s 
death affects the risk of admission, inconsistent evidence on the role of income 
and housing conditions, and little systematic, longitudinal evidence on the ef-
fect of chronic medical conditions other than dementia (Aguero-Torres et al. 
2001) in the general older population. Using internationally unique register-
based data on Finnish adults aged 65 and over, this study aims at analysing 
demographic, socio-economic and health-related determinants of admission 
to long-term institutional care between January 1998 and September 2003. 
The focus is on the role of chronic medical conditions, household income and 
other socio-economic factors, and having and losing a spouse in explaining 
the risk of admission. The quality or consequences of institutional living fall 
beyond the scope of the study.
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2 BACKGROUND AND CONCEPTUAL FRAMEWORKS

2.1 Background and framework in social sciences
Peter Townsend (1962) was one of the first researchers in sociology to system-
atically analyze admissions to old-age institutions in the Last Refuge. He wanted 
to identify the social reasons for admission, to explore the nature and quality 
of institutional care, and to discover the effects of institutional living upon old 
people themselves in order to find out whether long-stay institutions for the 
old were necessary in modern society, and if so what form they should take. 
He studied institutional residents in England and Wales in the late 1950s and 
early 1960s, his aim being to explain why older persons gave up independent 
living at home and were admitted to institutions where they lost some of their 
privacy and self-determination.

Townsend (1962) considered social and environmental circumstances essential 
in understanding institutional admission. However, his starting point was the 
most proximate reason for admission: incapacity of self-care. He categorized 
the activities necessary for self-care into four groups: 1) activities that are 
always or nearly always performed by the individual if he or she is able to do 
them; 2) activities that may be done by others even if the individual is able 
to do them; 3) faculties that have to be employed in social communication; 
4) tasks that are necessary only if the individual suffers from some special 
disabling condition. The first category includes mobility and personal care, 
the second house-care, the third seeing, hearing, organizing thoughts, and 
speaking, and the fourth the activities necessary to overcome special handi-
caps, such as taking medication or following special diets. When the capacity 
to perform these different activities weakens, the likelihood of admission to 
an institution is likely to increase. However, Townsend offered no explicit hy-
potheses covering the type of incapacity of self-care that would increase the 
risk of admission the most.

In addition to incapacity of self-care, Townsend (1962) considered also 
social and environmental circumstances to be potential reasons for admis-
sions, focusing in particular on the family, social isolation, homelessness and 
financial insecurity. The question commonly raised in Britain was, whether 
older people were in institutions because their families would not look after 
them. This has been a concern in many other societies as well. According to 
Pitkänen (1994), the increase in institutional care has often been regarded as 
a consequence of change in family functions, especially the diminishing role 
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of younger generations in caring for older people, although there has been 
little historical evidence on the use of old-age institutional care. Furthermore, 
Arber and Ginn (1991) summarised that in the literature on care-giving in 
both the United States and Britain, caring for older people has primarily been 
regarded as work done by daughters for their parents, and that care provided 
by spouses has received less attention.

Freedman (1996) studied the impact of families on the use of institutional care 
in her analyses of nursing-home admissions in the United States. She identi-
fied three different interrelated ways in which family members might influ-
ence admissions: 1) family members could give personal care directly to the 
older person; 2) family members could provide assistance in obtaining formal 
community-based services; and 3) family ties could have a beneficial impact on 
the well-being and health of the older person, and thus indirectly affect the risk 
of admission. Townsend (1962), however, underlined the importance of social 
isolation among older people who did not have family members or friends.  He 
considered the lack of social relationships, conflicts in them, and the inability 
of family members to provide care to be important in determining admission 
to institutions. He attributed social isolation to never having had close family 
members or friends (continuing isolation), losing them due to death or for 
some other conclusive reason (sudden desolation), or the weakening of the 
relationships on account of separation or infirmity (diminishing frequency of 
social relationships). These three different ways to social isolation may be dif-
ficult to distinguish in practice, but they may shed light on the social reasons 
for admission (Townsend 1962, 288). Widowhood could be regarded as one 
of the most common forms of sudden desolation at older ages.

Potential reasons for admission to old-age institutions could also be character-
ised as lack of different types of resources that may increase the likelihood of 
admission. Resources for preventing institutional fall into three different inter-
related categories: health resources, material resources and caring resources. 
Originally Arber and Ginn (1991) created this resource triangle to explain 
dependency in old age as an unwelcome stage of life. For some older people, 
however, institutional care could be a compensatory environment that helps 
them to cope with everyday life.

According to Arber and Ginn (1991), health resources include the ability to 
provide own self-care and care for others, material resources include income, 
assets, housing and car ownership, and caring recourses include access to car-
ers in the household and the community, from one’s own financial resources 
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and from the state. The absence of any of these types of resources is a con-
straint on the well-being of the older person and may increase the risk of 
admission to an institution. Arber and Ginn did not mention any of these 
three resource domains as a predominant reason for dependency in old age 
but treated them as equally important. Although sometimes recognized, 
social-sciences frameworks do not specifically hypothesize about interrela-
tions between different resource domains or social circumstances that may 
affect the use of institutional care.

2.2 Framework in health-service research
Several studies analyzing the reasons for admission to institutional care in 
old age (Greene and Ondrich 1990; Wolinsky et al. 1992; Tomiak et al. 2000) 
apply Ronald Andersen’s conceptual framework, which considers the use of 
health services to be a function of predisposing, enabling and need factors 
(Andersen 1968). According to the original framework, created in the United 
States in the 1960s, families’ use of formal health services is a function of 
their predisposition to use services, their ability to obtain services and their 
need for such services. It focuses on the family as the unit of analysis, the 
assumption being that family members often  decide together whether care 
is necessary, and whether it should be provided by the family or the formal 
health-care system (Andersen 1968). Although originally considering the fam-
ily to be the main decision-making unit, Andersen shifted to the individual as 
the unit of analysis when developing the framework further (Andersen and 
Newman 1973; Andersen 1995). Moreover, the original framework took the 
use of health services as an indicator of family members’ behavior rather than 
a product of the health-care system (Andersen 1968). 

In the original framework, predisposing factors referred to characteristics 
that affected the propensity of family members to use services but were not 
directly related to the need for care or ability to gain access to care. Predis-
posing factors included family composition (e.g., age, gender, family size, 
marital status), social structure (e.g., employment, social class, occupation), 
and health beliefs (e.g., value of health services, knowledge of diseases) (An-
dersen 1968). Predisposing factors pre-date need factors, and as Andersen 
(1995) argued later they may be exogenous, especially some demographic 
characteristics (Andersen 1995). Enabling factors were the means that made 
the services available to family members, and included family resources (e.g., 
income, savings, insurance) and community resources (e.g., residence, region, 
physician/hospital bed-population ratio). Need factors represented the most 
immediate reason for health-service use, including illness among family 
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members (e.g., symptoms, overall health level) and their response to it, e.g., 
seeing a doctor (Andersen 1968). However, a revised model from the 1970s 
characterized illness according to perceived and evaluated need, the original 
need indicator of response being abolished because it measured a dimension 
rather than a predictor of use (Aday and Awe 1997). Furthermore, enabling 
factors originally referred mostly to the ability to obtain health services, not 
to the ability to avoid them, as the framework was created to explain the use 
of hospital, physician and dental services (Andersen 1968), and not specifi-
cally the use of services that people might want to avoid such as long-term 
institutional care. Although the Andersen framework is the most commonly 
used conceptual framework for analyzing nursing-home admissions, it does 
not focus specifically on the nature of institutional living when exploring the 
potential reasons. Admission is regarded as a regular health service that old 
people might need.

Within the framework of the 1960s the use of health services was considered 
to be a function of individual or family behavior (Andersen 1968). However, 
in the revised framework of the 1970’s, the original predisposing, enabling 
and need factors were reformulated as principal individual determinants, and 
societal determinants (technology, norms) and health services system features 
(resources and organization) were introduced as important aggregate deter-
minants of the use of health services (Andersen and Newman 1973; Aday and 
Awe 1997). However, predisposing, enabling and need factors are still the most 
commonly used concepts from Andersen’s framework in empirical studies of 
the determinants of institutional care (Greene and Ondrich 1990; Wolinsky et 
al. 1992; Tomiak et al. 2000).

Andersen (1995) argued later, after having developed and revised the frame-
work over several decades, that it was meant to both predict and explain the 
use of health care. The predisposing, enabling and need component could be 
regarded as making an independent contribution to the prediction of use. 
Furthermore, according to Andersen, the framework could also specify hy-
pothesized causal pathways between the different predictors and the use of 
health services (Andersen 1995; Aday and Awe 1997). However, this option 
to find causal pathways has rarely been taken up in studies examining factors 
related to the use of institutional care.
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2.3 Application and criticism
Although widely used in health-service research, the Andersen framework is 
largely ignored in medical sociology. There may be numerous reasons for this. 
Research in the latter field, for example, often explores how certain structural 
aspects of society, including social class, the economy and the culture, are 
related to the health of the population, and there may be no need to go into 
people’s health beliefs and motivations. Moreover, a number of criticisms could 
be offered of the Anderson framework as well. The criticisms are often related 
to the definition and measurement of the major predictors and indicators of 
health-service use, and to the specification and testing of the hypothesized 
relationships (Aday and Awe 1997). The usefulness of Andersen’s major con-
cepts is limited because they are not exclusive and could incorporate the same 
variables simultaneously. For example, a person’s social situation, such as liv-
ing with a spouse, could be regarded as both a predisposing and an enabling 
factor, which makes the empirical testing of the relationships between them 
impractical. Furthermore, in sociological terms dependency in old age or the 
need for institutional care is often attributed to a combination of health, social 
and financial problems (Townsend 1962; Arber and Ginn 1991), and Andersen’s 
reduction of these need factors to health problems seems to underestimate 
the role of difficult social and financial circumstances. 

Although, the Andersen framework does take into account the role of health 
beliefs, including beliefs about the severity of the health problems and whether 
moving to an institution is necessary in the view of the individual, family 
members or health-care professionals, it is more useful in analyzing attitudes 
towards institutional care rather than real admissions as it is often difficult or 
impossible to know who made the final decision about the admission. Neverthe-
less, the Andersen revised framework from the 1970s is of major importance 
in that it incorporates features of the health-care system that are essential in 
explaining trends or area differences in admissions (Andersen and Newman 
1973; Aday and Awe 1997). In this study, the usefulness of the Andersen origi-
nal framework lies in its clarity in terms of focusing on health problems as the 
most proximate individual-level reasons for institutional care as admission 
rarely takes place without them. However, in both the Andersen (1968) and the 
Arber and Ginn (1991) frameworks need factors/health resources category is 
very general and normally incorporates all kinds of health problems. 
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2.4 Reformulated framework
A reformulated framework comprising elements of those used in social-science 
and health-service research is introduced in order to enhance understanding of 
the individual-level determinants of admission to institutional care in old age 
(Figure 1). Health-related factors are further classified as more distant (e.g., 
diseases, accidents) and proximate (e.g., functional and mental disabilities) 
health-related factors. A somewhat similar distinction has been used in analyz-
ing mortality at older ages (Martelin 1994). Functional or mental disabilities 
often constitute the immediate cause and requirement for admission into an 
institution, whereas diseases are likely to precede and to cause disabilities. 
In this reformulated framework demographic factors, family structure, and 
socio-economic resources are considered more distant determinants that are 
likely to affect admission, indirectly through health or more directly through 
preventing or promoting the admission of people with health problems. De-
mographic factors refer mainly to age and gender, family structure mainly to 
the availability of family support, socio-economic recourses to income, social 
class, education, housing conditions and car ownership, and formal caring 
resourses at home to access to formal carers and support services in the com-
munity. The aim in this is to clarify the role of different individual-level factors 
in affecting the risk of admission into institutional care and to suggest a causal 
ordering of some of them. The objective is to shed further light on previous 
results and guide the discussion. This framework will also guide the analyses 
of the Finnish data that form the basis of this study. 

Figure 1. The key factors related to the use of institutional care on individual 
level

Diseases 

Accidents

Functional  
or mental 
disabilities 

Institutional care Family structure 

Socio-economic 
resources 

Demographic 
factors 

Formal caring 
resources at home 

Health-related factors 

Family and material
resources 
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3 LITERATURE REVIEW

3.1 Study designs
Despite the large number of longitudinal studies analyzing admission to in-
stitutional care at older ages, few use data that are nationally or regionally 
representative of general older populations. Most nationally-representative 
longitudinal studies are from the United States (Speare et al. 1991; Steinbach 
1992; Wolinsky et al. 1992; Coward et al. 1996; Couch and Kao 1998; Banas-
zak-Holl et al. 2004), England and Wales (Grundy 1992; Grundy and Glaser 
1997; Breeze et al. 1999; Grundy and Jitlal 2007), and a few recent ones from 
Australia (Giles et al. 2007) and Finland (Häkkinen et al. 2008; Martikainen et 
al. 2009). In addition, some studies (Cohen et al. 1986; Lakdawalla and Sch-
oeni 2003; Harris and Cooper 2006) are considered representative of older 
Americans because the sampling frames are based on Medicare insurance that 
covers almost all of those aged 65 and over in the United States (Lakdawalla 
and Schoeni 2003). 

There are also a few longitudinal regional studies on the determinants of 
institutional care: for Manitoba, Canada (Shapiro and Tate 1988; Mustard et 
al. 1999; Tomiak et al. 2000), and for local areas in the United States (Branch 
and Jette 1982; Foley et al. 1992; Jette et al. 1992; Salive et al. 1993; Freedman 
1996; Russell et al. 1997; Russell et al. 1997), England (Hancock et al. 2002), 
Sweden (Aguero-Torres et al. 2001), Finland (Nuotio et al. 2003), Germany 
(Klein 1996), the Netherlands (Puts et al. 2005)¸ and China (Woo et al. 2000). 
Some regional studies represent older people in urban areas (Aguero-Torres 
et al. 2001; Puts et al. 2005), and others focus on rural areas (Russell et al. 
1997). The Finnish regional studies in this field cover the older population 
in the areas of Helsinki (Valvanne 1992), Tampere (Nuotio et al. 2003), and 
Kuusamo (Anttila 1989). However, the majority of longitudinal studies ana-
lyzing the risk factors for admission are based on selected rather that general 
samples, including disease-specific samples (for a review of determinants in 
dementia see Gaugler et al. 2009), or samples selected according to various 
other direct or indirect health criteria, such as samples of those older people 
with some (Hanley et al. 1990; Newman et al. 1990; Liu et al. 1991; Pearlman 
and Crown 1992; Liu et al. 1994) or high (Garber and MaCurdy 1989; Greene 
and Ondrich 1990) level of functional dependency, or samples of older people 
receiving formal services at home (Kivelä 1985). 
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The literature review for this study was mostly based on population-based 
national or regional studies that had a follow-up of admission to institutional 
care. Other longitudinal studies on selected samples were cited if they were well 
known or if no similar population-based results were available. Studies using 
disease-specific samples were excluded. Population-based cross-sectional stud-
ies were occasionally cited, in particular when similar longitudinal studies were 
not available, but were not systematically used because they simultaneously 
reflect both the risk of admission and the length of stay, and the determinants 
cannot normally be measured prior to admission. 

Longitudinal studies from the United States and Canada mostly analyze ad-
mission to nursing homes. Similarly, some studies from Australia and Europe 
cover stays in nursing and residential homes (Hancock et al. 2002; Puts et al. 
2005; Giles et al. 2007), and others from Europe also include long-stays in 
hospitals (Grundy and Jitlal 2007) or stays in mental hospitals (Aguero-Torres 
et al. 2001). These differences across studies may reflect national or regional 
practices in the provision of institutional care for older people. With a few 
exceptions (Liu et al. 1994), most North American studies do not distinguish 
between short- and long-term stays in nursing homes (Gaugler et al. 2007).

The results of existing studies are mostly based on multivariate models, either 
logistic (Cohen et al. 1986; Shapiro and Tate 1988; Speare et al. 1991; Foley et 
al. 1992; Steinbach 1992; Wolinsky et al. 1992; Coward et al. 1996; Grundy and 
Glaser 1997; Breeze et al. 1999; Mustard et al. 1999; Aguero-Torres et al. 2001; 
Giles et al. 2007; Grundy and Jitlal 2007) or proportional-hazards regression 
models (Freedman 1996; Tomiak et al. 2000; Hancock et al. 2002; Nuotio et 
al. 2003; Banaszak-Holl et al. 2004). These are mostly multivariate models, in 
which various demographic, socio-economic and health-related factors are 
simultaneously controlled for in order to obtain independent predictors of 
institutional care. These so-called independent determinants of nursing-home 
admission in the United States are summarized in a meta-analysis by Gaugler et 
al. (2007) and a synthesis by Miller and Weissert (2000). The meta-analysis is 
less biased in terms of health selection as it mostly summarizes studies using 
general samples of older people.
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3.2 Age and gender
The association between age and the risk of institutional care is well estab-
lished. Numerous studies have shown that the older people are, the higher is 
the likelihood of being admitted to institutional care. In a longitudinal study 
of older Canadians in Manitoba, Mustard et al. (1999) indicated that the over-
80s were 20 times more likely to go into nursing home during the follow-up 
period than the 60–69-year olds. Furthermore, most studies show that the 
association between age and the risk of institutional care persists even after 
adjustment for control variables, such as various socio-demographic and health 
characteristics (Branch and Jette 1982; Speare et al. 1991; Foley et al. 1992; 
Steinbach 1992; Coward et al. 1996; Tomiak et al. 2000; Woo et al. 2000; Nuotio 
et al. 2003). This could imply that advanced age is related to general fragility, 
which causes dependency but which is difficult to measure on the popula-
tion level. Similarly, Speare et al. (1991) argue that it is not clear whether the 
independent effect of age is attributable to unmeasured aspects of health and 
disability that correlate with age or to norms about care for older people that 
are more supportive of institutional care as age increases. 

Gender differences in institutional care are observed in most population-based 
cross-sectional (Arber and Ginn 1991; Carriere and Pelletier 1995; Aguero-
Torres et al. 2001; Desesquelles and Brouard 2003; Festy and Rychtarikova 
2008; National Center for Health Statistics 2009) and longitudinal studies 
(Woo et al. 2000; Martikainen et al. 2009) that report them. It has been shown 
that women are more likely than men to reside and enter institutional care 
at older ages. For example, a longitudinal study of Finns over 65 years of age 
showed that women were 40 percent more likely than men to be admitted 
to institutional care during a six-year follow-up (Martikainen et al. 2009). 
However, gender differences are usually assumed to be due to the fact that 
women are older and more likely to be widowed (Grundy 1992; Klein 1996), 
because of higher male mortality rates and a higher male age at marriage. In a 
study of older Swedes living in an urban district of Stockholm, Agüero-Torres 
et al. (2001) indicated that gender differences in residing and entering institu-
tional care were not significant after adjustment for age. Similarly, the gender 
differences in admission found in the Finnish study were entirely due to the 
fact that women were older and more likely to live alone (Martikainen et al. 
2009). However, the net effects of gender identified in multivariate models 
vary. It seems that if older women were similar to men with regard to various 
socio-demographic, economic and health characteristics they would have a 
lower risk of admission in Finland (Martikainen et al. 2009) and in Manitoba, 
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Canada (Mustard et al. 1999), a lower or the same risk in the United States 
(Gaugler et al. 2007), the same risk in Australia (Giles et al. 2007) and Hong-
Kong, China (Woo et al. 2000), but a higher risk in England and Wales (Grundy 
and Jitlal 2007). However, these results are not entirely comparable given the 
methodological differences, and the excess risk of institutional care observed 
among men, other things being equal, is usually relatively small.

3.3 Health-related factors
Despite numerous methodological differences various studies have produced 
broadly similar results with regard to some health-related reasons for admis-
sion to institutional care. It has been shown in several longitudinal studies that 
functional dependency (Branch and Jette 1982; Shapiro and Tate 1988; Greene 
and Ondrich 1990; Pearlman and Crown 1992; Steinbach 1992; Wolinsky et al. 
1992; Coward et al. 1996; Tomiak et al. 2000; Aguero-Torres et al. 2001) and 
cognitive impairment (Branch and Jette 1982; Shapiro and Tate 1988; Greene 
and Ondrich 1990; Pearlman and Crown 1992; Coward et al. 1996) are associ-
ated with an increased risk of admission. These associations have been observed 
both in older populations in general (Branch and Jette 1982; Shapiro and Tate 
1988; Steinbach 1992; Wolinsky et al. 1992; Coward et al. 1996; Tomiak et al. 
2000; Aguero-Torres et al. 2001), and among older people with health problems 
(Greene and Ondrich 1990; Pearlman and Crown 1992).  Functional dependency 
in this context usually refers to limitations in activities of daily living, ADL, or to 
instrumental activities of daily living, IADL. Both of which may reflect different 
aspects of bad health, including physical and mental disabilities, although they 
measure the capability to perform somewhat different tasks. ADL cover basic 
functions, such as eating, dressing, bathing, going to the toilet, maintaining 
continence, and moving, whereas IADL cover more complex functions such as 
shopping, handling finances, and cooking without assistance. 

Previous studies have consistently shown that the more limited older people are 
in ADL (Shapiro and Tate 1988; Steinbach 1992; Wolinsky et al. 1992; Coward 
et al. 1996; Tomiak et al. 2000; Aguero-Torres et al. 2001; Banaszak-Holl et al. 
2004) the higher is their risk of being take into institutional care. For example, 
Steinbach (1992) found in a study of people over 70 years of age living in the 
United States that those with one or two ADL limitations were 2.8-times more 
likely and those with three or more limitations were 4.5-times more likely to 
be admitted to an institution than those with no limitations, after controlling 
for other factors. However, there is little systematic evidence distinguishing the 
role of different ADL limitations in predicting admission. One reason for this 
may be the very high correlations between different types of ADL limitations, 
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which complicate the estimation of their independent effects. However, Nuotio 
et al. (2003) found in a study of Finns over 60 years of age living in the city of 
Tampere that urge incontinence significantly increased the risk of institutional 
care among men, independently of all other factors including some other ADL 
limitations. In addition, the effects of IADL limitations seemed somewhat 
similar than those of ADL limitations in the studies that reported them: older 
people with more limitations were more likely to be taken into institutional 
care (Branch and Jette 1982; Coward et al. 1996; Banaszak-Holl et al. 2004). In 
a study of people over 75 years of age living in the United States in the 1990’s, 
Banaszak-Holl et al. (2004) reported that those with one or more IADL or ADL 
dependencies were twice as more likely to be admitted to a nursing home 
than those with no dependencies, once socio-demographic and other medical 
conditions had been controlled for.  On the other hand, Gaugler et al. (2007) 
reported in a meta-analysis from the United States that the presence of IADL 
dependencies was much less important in predicting admission than ADL 
dependencies. However, previous results on whether sight or hearing defects 
increase the risk of admission at older ages are somewhat inconsistent (Branch 
and Jette 1982; Tomiak et al. 2000; Hancock et al. 2002; Giles et al. 2007), but 
such effects appear at best to be relatively small (Giles et al. 2007). 

Cognitive impairments (Branch and Jette 1982; Shapiro and Tate 1988; Cow-
ard et al. 1996), and dementia in particular, are known to predict admission 
to institutional care. Dementia has been shown to increase the risk (Jagger 
et al. 2000) independently of other medical conditions (Eaker et al. 2002; 
Banaszak-Holl et al. 2004) and functional dependency (Tomiak et al. 2000; 
Aguero-Torres et al. 2001; Banaszak-Holl et al. 2004; Bharucha et al. 2004). 
In a study of older Swedes over 75 years of age living in an urban district of 
Stockholm, Agüero-Torres et al. (2001) found that all types of dementia, includ-
ing Alzheimer’s disease, vascular dementia, and dementia of other etiology, 
strongly increased the risk of admission to institutional care. Furthermore, 
Banaszak-Holl et al. (2004) argued that the effect of dementia on nursing-home 
admission went beyond limitations in ADL and IADL, indicating that dementia 
had other consequences affecting admission, apart from increasing the number 
of functional dependencies. This could be related to the fact that dementia is 
highly burdensome to caregivers (Dunkin and Anderson-Hanley 1998), which 
could strengthen their intentions to find institutional care for the person con-
cerned. Furthermore, according to Couch and Kao’s (1998) longitudinal study 
of Americans over 70 years of age in the mid-1980s, dementia in combination 
with functional limitations strongly predicted nursing-home use.
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Although the effects of ADL and IADL limitations and dementia are rather well 
documented, the evidence on the effects of other chronic diseases and medical 
conditions on the risk of institutional care is meagre. Population-based cross-
sectional studies indicate than neurological diseases in general (Liu and Tinker 
2001) and some specific neurological diseases such as Parkinson’s disease 
(Berger et al. 2000) and stroke (Schmidt et al. 2000) are associated with liv-
ing in an institution. These results are likely to be related to the severity of the 
functional consequences of these medical conditions. However, there is little 
evidence on the effects of other chronic diseases among older populations in 
general, and the effects of different diseases have seldom been studied simulta-
neously. Gaugler et al. (2007) carried out a meta-analysis of in the United States 
based on multivariate Cox regression models and indicated that diabetes, high 
blood pressure, cancer, stroke, and falls predicted nursing-home admission. 
However, previous results on whether certain other medical conditions, such 
as a hip fracture for example, predict admission are still inconsistent (Tomiak 
et al. 2000; Aguero-Torres et al. 2001). 

3.4 Family structure
Interest in understanding the role of family members in reducing the risk of in-
stitutional care has been longstanding and research has mainly concentrated on 
the existence of a spouse or children (Freedman 1996). In an early cross-sectional 
study of new residents in old-age institutions in England and Wales, Townsend 
(1965) showed that older persons who were not married, and especially the 
never-married, were overrepresented in institutions when compared with the 
general older population. Since then several longitudinal studies have consist-
ently shown that living without a spouse or alone is strongly associated with 
an increased risk of admission to institutional care (Grundy 1992; Grundy and 
Glaser 1997; Breeze et al. 1999). Furthermore, some studies indicate that after 
controlling for different socio-demographic factors and baseline health status, 
living alone still raises the risk of institutional care among older people in general 
(Branch and Jette 1982; Steinbach 1992; Wolinsky et al. 1992; Grundy and Jitlal 
2007), and among older people with functional disabilities (Greene and Ondrich 
1990; Liu et al. 1991; Yaffe et al. 2002). Steinbach (1992) found in his study of 
people over 70 years of age living in the United States in the mid-1980s that 
those living alone were 80 percent more likely than those living with a spouse to 
be admitted to institutional care, independently of other factors. These results 
are interpreted to indicate the importance of the social and instrumental sup-
port provided by a spouse in reducing the need for institutional care. However, 
there are few studies investigating whether older people with a spouse are also 
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advantaged in having better economic, housing and health conditions that could 
partly explain the lower risk of admission.

Over four decades ago Townsend (1965) observed that older people without 
living children were overrepresented in institutions compared with the general 
British older population. Similarly, early cross-sectional studies from the United 
States indicated that childless women were more likely to reside in institutions 
than women with at least one (Dolinsky and Rosenwaike 1988) or two ever-
born children (Soldo 1981). A similar protective effect of children has been 
found in cross-sectional studies in France (Desesquelles and Brouard 2003). 
Furthermore, Grundy and Jitlal (2007) found in a recent longitudinal study 
of people over 65 years of age conducted in England and Wales that childless 
women were approximately 35 percent more likely to reside in an institution 
ten years later than those with children, even independently of other socio-
demographic characteristics and limiting long-term illness. However, evidence 
from longitudinal studies conducted in the United States is somewhat inconsist-
ent in that some indicate significant (Salive et al. 1993; Coward et al. 1996) and 
others insignificant (Speare et al. 1991) effects of having children. Freedman 
(1996) argued that it was essential to distinguish between sons and daughters 
in assessing the role of children in reducing the risk of institutional care. In a 
study of older Americans in New Haven, Connecticut, Freedman (1996) found 
that having at least one daughter reduced the risk of nursing-home admission 
among both genders, whereas having a son seemed to reduce the risk only 
among the women. Freedman also examined the association between having 
siblings and the risk of admission, and indicated that older people with at least 
one sibling had a lower risk than those without any. 
 
Losing family members is suggested to play a major role in increasing the 
risk of moving to an institution at older ages. Townsend (1962) reported that 
many residents in old-age institutions gave similar reasons for being there: ‘A 
wife died or went into hospital, a son was killed, and a daughter emigrated’. 
Although people’s own perceptions of reasons for moving into an institution 
may be closely related to losing family members, there are few empirical stud-
ies analyzing how the death of a family member affects the risk of moving to 
an institution.

One study from the United States indicated that becoming widowed during 
the prospective follow-up was associated with an increased risk of nursing-
home admission, but the recency of widowhood, measured retrospectively at 
the time of the baseline interviews, was not (Wolinsky and Johnson 1992). 
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However, this latter result may to be misleading, especially if the effect of 
widowhood is short-term, and a large proportion of those who were recently 
widowed had already moved to an institution before the baseline interviews. 
There are currently no known large-scale prospective studies testing whether 
the effect of a spouse’s death on entry into institutional care varies according 
to the duration of widowhood, and the existence and the magnitude of these 
effects are unknown. However, more extensive research on mortality (Young 
et al. 1963; Parkes et al. 1969; Mellström et al. 1982; Kaprio et al. 1987; Jag-
ger and Sutton 1991; Schaefer et al. 1995; Martikainen and Valkonen 1996a; 
Martikainen and Valkonen 1996b; Manor and Eisenbach 2003) leads one to 
expect that the recently bereaved are more likely to be admitted to institutions 
than those who are currently married, and that the excess risk of admission is 
highest immediately after the death of the spouse and decreases over time.

3.5 Socio-economic resources
According to Mustard et al. (1999), the North American literature on the risk 
factors for nursing-home entry has found no strong evidence that a lower socio-
economic status was a determinant of institutional care at older ages. They 
argued that this was puzzling as most previous studies consistently showed 
that lower measures of socio-economic status such as household income and 
level of education were associated with higher mortality and morbidity, and 
lower functional status. This is not so puzzling, however, as most studies on risk 
factors for nursing home admission report only the net effects of income, after 
various other demographic, socio-economic, medical and functional statuses 
are controlled for, but do not report the crude or age-adjusted associations. 
The effect of income is likely to have disappeared in many studies after control-
ling for other factors including medical and functional status. A lower income 
could, nevertheless, increase admission risk through various health factors, 
but routine adjustment for them in the multivariate models is likely to under-
estimate these effects. The expected inverse relationship between income and 
institutional care might be observed in more studies if crude or age-adjusted 
figures were reported.

Although Mustard et al. (1999) showed that older people with a lower income 
had a higher likelihood of nursing-home admission in Manitoba, Canada, even 
independently of demographic, socio-economic and health characteristics, 
several other studies report different results. Numerous longitudinal studies 
from the United States (Speare et al. 1991; Steinbach 1992; Salive et al. 1993) 
and another study from Manitoba, Canada (Tomiak et al. 2000), and a regional 
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study from England (Hancock et al. 2002) suggest that income has no effect on 
the risk of admission to institutional care after other socio-demographic and 
health characteristics are controlled for. In contrast, some other studies from 
Australia (Giles et al. 2007) and the United States (Lakdawalla and Schoeni 
2003) indicate that the risk of admission decreases as income rises, independ-
ently of other factors including health conditions. These results suggest that 
income has an effect that goes beyond that of health. 

However, there are not many studies examining in detail what health condi-
tions mediate the effect of income on institutional care, and to what extent. 
Furthermore, there are no currently available studies investigating whether 
the inverse association between income and institutional care is explained by 
factors that could be considered to precede income, such as living arrangements 
and other socio-economic characteristics, and mediated through poor housing. 
Older people on a low income may be less likely to live in well-equipped houses 
with washing facilities and central heating, and this may complicate living in 
the community especially when disabilities arise. Furthermore, those with a 
lower income may also be disadvantaged in terms of buying community-based 
services in order to delay or prevent the need for institutional care.  

Although Townsend (1962) argued as long ago as in the early 1960s that poor 
housing conditions, particularly homelessness and housing conditions that 
severely restrict living at home when disabilities appear, were important in 
explaining admission to old-age institutions, empirical results based on longi-
tudinal studies are still scarce. He found in his cross-sectional study that a lack 
of piped water had been more common among the new institutional residents 
who formerly lived alone than among the general British older population who 
lived alone. However, according to a longitudinal study that started in former 
West Germany in the mid-1980s, a lack of a flush toilet or central heating was 
not a significant predictor of entering an institution in old age (Klein 1996).
 
Previous studies have used various other measures of socio-economic status, 
aside from income and poor housing, to determine whether wealth reduces 
the risk of admission into institutional care. The most consistent results refer 
to home ownership, which was shown to be associated with a reduced risk of 
admission, independently of other socio-demographic characteristics, among 
older adults in England and Wales (Grundy 1992; Grundy and Glaser 1997; 
Breeze et al. 1999), and even independently of health conditions among older 
adults in Manitoba, Canada (Tomiak et al. 2000), and among older adults 
with functional limitations in the United States (Garber and MaCurdy 1989; 
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Greene and Ondrich 1990; Liu et al. 1991; Headen 1993; Greene et al. 1995). 
In contrast, findings on the effect of education are less consistent (Wolinsky 
et al. 1992; Mustard et al. 1999; Tomiak et al. 2000; Giles et al. 2007). Studies 
on the association between the possession of a car and entering institutions at 
older ages are mainly from England and Wales, and mostly indicate a reduced 
risk of institutional care (Breeze et al. 1999).

3.6 Social and health services
There is a general assumption that receiving formal, paid services at home 
reduces the risk of being admitted to institutional care at older ages. Empirical 
evidence is mostly inconsistent, however. Some studies from the United States 
indicate that older people with functional limitations in receipt of formal care at 
home have a higher risk of admission into institutional care, even when socio-
demographic and health characteristics are controlled for (Newman et al. 1990; 
Liu et al. 1991). These unexpected results could reflect the fact that fragile older 
people are likely to receive community-based formal care first and then to move 
into institution. Despite the control for certain health and family characteristics 
however, the empirical results could nevertheless be biased by unmeasured con-
founders, such as general fragility or insufficient family support, which increase 
both the use of community-based formal services and the use of institutional 
care. Furthermore, even studies on people with dementia have not produced 
consistent results concerning the effects of service use on the risk of nursing-
home admission (Gaugler et al. 2009). In fact, few population-based studies in 
this field find any significant effects of service use (Coward et al. 1996). 

Although the supply of institutional care is one of the most important societal 
determinants of the likelihood of moving into institutions, the evidence is meagre. 
One study from England and Wales indicated that the overall risk among older 
people of moving into institutions was higher in 1981–1991 than in 1971–1981, 
partly because of the large increase in the supply of publicly provided institutional 
care (Grundy and Glaser 1997). Moreover, there are very few studies on how 
the organization of alternative community-based services affects the likelihood 
of entering institutional care. In a Canadian cross-sectional study, Carrière and 
Pelletier (1995) analyzed policies that were specific to different provinces and 
put forward some hypotheses on how they could affect the likelihood of residing 
in institutions in old age. Although there were large differences in institution-
alization rates between the provinces, there were no empirical evidence that 
the likelihood of residing in an institution was lower in provinces in which the 
policies favored alternative community-based services (Carrière and Pelletier 



25

1995). Because of the difficulty of quantifying the supply of care most studies do 
not explicitly incorporate it into empirical analyses. This decision is unlikely to 
substantially bias the results of studies that do not focus on changes or regional 
differences in the use institutional care.
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4 CONTEXT AND AIMS OF STUDY

4.1 Institutional care in Finland

Use of institutional care
Institutional care has traditionally been relatively high among older people 
in Finland since the early 1930s. Although there were practically no old-age 
institutions in the country before the 1870s, numerous alms-houses (vai-
vaistalo) were rapidly established after the turn of the century following the 
Poor Relief Law (köyhäinhoitolaki) that came into force in 1922, which gave 
the municipalities the responsibility for providing institutional care. Those 
who moved into these new institutions were mainly older people. Only 1.6 
percent of people aged 65 and over lived in alm-houses in 1900 compared to 
2.7 percent in 1913, but by 1932 5.6 percent were living in these municipal 
homes (kunnalliskoti), rising to 5.8 percent in 1965 (Pitkänen 1994). These 
institutions later focused on old-age care and were turned into nursing homes 
for older people (vanhainkoti) (Rintala 2003). Nowadays, long-term institu-
tional care for older people is provided mostly in nursing homes, service homes 
with 24-hour care, and health centers, and rarely in other hospitals such as 
psychiatric hospitals (Figure 2).
 
The use of institutional care started to decrease in the 1980s. Almost 7.3 
percent of people aged 65 and over resided in long-term care institutions in 
1981 (Noro 1998), compared to only 5.7 percent in 1991 and 5.3 percent in 
2001. The decrease was most prevalent between the mid-1980s and the mid-
1990s. However, interpretation of the most recent trend depends on whether 
service homes providing 24-hour care are regarded as institutions, as in this 
study, in which case the overall usage of institutional care in older Finns has 
been rather stable in the 2000s. If these new housing services are excluded, 
the overall usage of institutional care among older people seems to have 
somewhat decreased (Figure 2).

Institutional care underwent a structural change between the 1990s and the 
2000s, when the proportion of older adults living in service houses increased 
and the proportion in nursing homes decreased (Official Statistics of Finland 
2002). The increase in service housing with or without 24-hour care is related 
to the funding system, which favored this form of services for older people (Of-
ficial Statistics of Finland 2003) and service housing seems to have replaced 
part of the care in nursing homes (Official Statistics of Finland 2002). Service 
homes with 24-hour care are regarded as institutions in this study, but ordinary 
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service homes without 24-hour care, in which staff is not always available are 
excluded. The use of long-term inpatient care in health centres has remained 
rather stable since the early 1990s, but long-term care in other hospitals has 
somewhat decreased (Figure 2). 

Long-term care in nursing and service homes is classified as social care, and 
long-term care in health centers and hospitals as health care. The provision 
of both social and health services for older people is the responsibility of the 
municipalities, which purchase some of them from private-sector providers 
(Official Statistics of Finland 2003). Long-term care in health centers and 
nursing homes is mostly publicly provided whereas care in service homes is 
often privately operated. Clients in public nursing homes accounted for over 
85 percent of all nursing-home residents in the 1990s and the 2000s (derived 
from Noro 1998; Official Statistics of Finland 2006; Official Statistics of Finland 
2008a), and the corresponding figure for service homes with 24-hour care was 
under 40 percent in 2005 (derived from Official Statistics of Finland 2006). 
No corresponding figures for older clients in health centres or hospitals were 
available, but these institutions are known to be mostly public, especially those 
that provide long-term inpatient care. The average age of new older clients 
admitted to long-term institutional care was 81.3 years in nursing or service 
homes with 24-hour care, and 82.6 years in health centers in 2001 (Official 
Statistics of Finland 2007). 
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Figure 2. The proportion and number of people aged 65 and over in different 
long-term-care institutions, Finland, 1981–2006

Source: For institutional care in 1981 and 1986 (Noro 1998), 1990–1994 
(Nikiforov and Salmela 1995; Official Statistics of Finland 2008b), 1995–2006 
(Official Statistics of Finland 2008b; Unpublished health care registers by 
STAKES), for population 1990–2006 (Statistics Finland 2008).
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Cross-country comparisons
Comparisons of institutionalization rates in old age across countries vary ac-
cording to the period of time chosen and the institutions included. For example, 
the proportions of institution residents of all people aged 65 and over were 
similar in Finland (5.2 percent in 2000; Figure 2) and the United Kingdom  (5.1 
percent in 2000; OECD 2005), but lower in the United States (4.3 percent in 
1999; National Center for Health Statistics 2009). However, the low figure for 
the United States only included nursing homes, whereas those for Finland and 
the United Kingdom also included institutional care in hospitals. Excluding 
long-term hospital care figures for 2000 would have been lower in Finland (3.5 
percent; Official Statistics of Finland 2008b) and England (4 percent; Bajekal 
2002). However, excluding hospital care for Finland gives a biased overall 
picture, because a high proportion of old-age institutional care is provided in 
health centers. Similar comparisons among selected Nordic countries indicate 
a lower rate of residency in various care institutions among people aged 65 
and over in Finland than in Sweden (7.9 percent in 2000) or in Norway (6.0 
percent in 2000; OECD 2005). Although comparisons between countries might 
provide a general overview of whether the care culture leans more towards 
institutional care or home-based care, they should be made with caution for 
several reasons. As mentioned above, the figures are likely to include different 
kinds of institutions, they are not adjusted for age structure of the older popu-
lation, and very low figures may partly reflect the poor quality of information 
on institutional care. 

Regulations covering institutional care
In Finland, institutional care for older people who can no longer live at home is 
usually managed and provided by the local municipality. Although the provision 
of social and health services is the responsibility of the municipalities there 
was no separate legislation covering services for older people at the time of 
this study (Official Statistics of Finland 2007). Neither the municipalities nor 
the state had a legal obligation to care for older people unless the danger to 
their life or health was obvious (Meriläinen et al. 1994). However, in principal 
institutional care and housing services are available to those who can no longer 
cope at home (Ministry of Social Affairs and Health 2008a). Admissions into 
institutional care are judicially based on older people’s approval. People are 
taken into a care institution against their will only for certain specific reasons 
such as mental-health problems, intellectual disabilities, and severe and health-
threatening drug abuse. These compulsory admissions are very rare at older 
ages, however (Meriläinen et al. 1994). 
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User charges for long-term care in institutions are regulated and related to 
disposable income, up to a maximum of 80 percent. At the time of this study, 
clients were allowed to keep a minimum of 20 percent of their personal in-
come, and at least a certain fixed amount for personal use if it was very low 
(Ministry of Social Affairs and Health 2003). Property ownership did not affect 
the charges, unless it provided income (e.g., proceeds from selling or renting). 
People in short-term institutional care paid fixed daily charges. Institutional 
care, like most social and health services, is mainly funded by public money, 
in other words municipal and state taxes (Official Statistics of Finland 2003). 
User charges account for a rather small proportion of the net expenditure of 
long-term institutional care, less than 20 percent in nursing homes for older 
people (Official Statistics of Finland 2007).
 

4.2 Aims of the study
The purpose of this study was to analyze the demographic, socio-economic and 
health-related determinants of admission into long-term institutional care at 
older ages. The focus was mostly on individual-level determinants. The role 
of formal, paid services provided at home were not analysed (Figure 1). This 
study used register-based data on people aged 65 years or older who were liv-
ing in the community at the beginning of the study period and were followed 
for admission into long-term institutional care mostly from January 1998 to 
September 2003. The main aims of the study were to assess:

Which chronic medical conditions were most strongly associated with the 1.	
risk of admission to institutional care, after controlling for socio-demo-
graphic confounders and co-morbid conditions (Nihtilä et al. 2008)
How education, social class, housing conditions, and the possession of a 2.	
car were associated with the risk of admission, after controlling for age 
first and secondly for socio-demographic and chronic medical conditions 
(Nihtilä and Martikainen 2007)
Whether the higher risk of admission among those with a lower income 3.	
was attributable to or mediated through living arrangements and other 
socio-economic, housing and chronic medical conditions (Nihtilä and 
Martikainen 2007)
Whether the lower risk of admission among those living with a spouse 4.	
was attributable to their favorable socio-economic, housing and medical 
situation (Nihtilä and Martikainen 2008b)
How the death of a spouse and the time since bereavement affected the 5.	
risk of admission (Nihtilä and Martikainen 2008a)
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5 DATA AND METHODS

5.1 Data sources
The register-based data were based on a 40-percent individual-level sam-
ple of the total Finnish population aged 65 and over on 31 December 1997 
(301,263 persons). The study population was born in 1887–1932. The sample 
was drawn from a population registration database maintained by Statistics 
Finland using simple random sampling. These data are collected annually 
from different administrative records to provide labour-force statistics. They 
cover all persons living in Finland and provide detailed demographic and 
socio-economic information. This baseline sample, which was linked with 
the study persons’ and their spouses’ dates of death, was further linked with 
information on institutional care and previous hospital diagnoses provided 
by the National Research and Development Centre for Welfare and Health, 
STAKES, and with information from medication registers provided by the 
Social Insurance Institution. 

5.2 Data protection
This study follows generally approved data-protection guidelines and ethical 
regulations in the use, reporting, and designing of the data. The data linkage 
was carried out at Statistics Finland using personal identification codes, which 
were removed before the data were handed over to the researchers at the 
Department of Sociology, University of Helsinki. Permission to use the anony-
mous data was obtained from all three registration authorities that provided 
it: Statistics Finland, STAKES and the Social Insurance Institution (TK 53-576-
04 and TK 53-499-05).  In order to minimize the risks of indirect recognition 
of the individuals, the data contained no detailed information on the area of 
residence, such as the municipality. 

5.3 Study population and period
Those who were already in institutions for long-term care (5.86 percent) or 
who for some other reason were not living in a private household at baseline 
on 31 December 1997 (0.96 percent) were excluded from the data. As a result 
the effective study sample, which was representative of the total Finnish older 
population living in the community, consisted of 280,722 persons. These people 
were followed for first entry into long-term institutional care or death mainly 
from 1 January 1998 to 30 September 2003. During this time, 35,940 persons 
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were taken into long-term institutional care, and 49,254 died without being 
admitted into long-term institutional care. In the analyses of bereavement, the 
follow-up time was shorter, from 1 January 1998 to 31 December 2002, due to 
the unavailability of later dates of spousal death.

5.4 Definition of long-term institutional care

Institutions
Institutions included 1) hospitals and health centres and 2) old-age nursing 
homes and similar places. Places similar to nursing homes referred to service 
homes with staff on duty 24 hours a day. Service homes without 24-hour care 
were excluded. Both public and private institutions were included. Institutions 
for those with mental handicaps were excluded from the dependent variable, 
because they were not considered old-age institutions. People in these 
institutions were also excluded from the population-at-risk because they were 
not living in the community. 

The information on institutional care was based on the annual client censuses 
and the discharge registers of health care (hospitals and health centers) and 
social care (nursing and service homes with 24-hour care). The censuses in-
cluded information on people who were residing in institutions at the end of 
every year between 1997 and 2003, and the discharge data covered people 
who had left the institution each year between 1997 and 2003. Both the cli-
ent censuses and the discharge data were used in order to minimize possible 
under-coverage in nursing and service homes (for more details on coverage 
see Nihtilä and Martikainen 2007). 

Long-term care
A care episode in an institution was considered long-term if it lasted for over 
90 days or was confirmed by a long-term care decision. The length of stay was 
calculated using arrival, departure and census dates. One care episode could 
comprise one stay or several successive stays in different institutions. The 
stays were considered successive if the preceding one ended on the same day 
as the next one started.  The whole care episode was considered long-term if 
the over-90-days criterion was met or if any of the stays within the episode 
was subject to a long-term care decision. Long-term care decisions are usually 
made by social or health-care professionals when it seems that institutional 
living is permanent or long-lasting. The over-90-days criterion was used for 
the sake of consistency as it is traditionally applied by the National Research 
and Development Centre for Welfare and Health, STAKES. 
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Date of admission 
The date of the first admission into long-term institutional care during the 
follow-up was used to form the dependent variable. The admission date was 
available for all clients who were on record as residing in an institution. The 
date of departure was used to calculate the over-90-days criterion. For the 
clients who did not have a departure date the latest known date of being in 
an institution at the end of the year was used instead in order to calculate the 
length of the care episode. This is likely to have somewhat underestimated 
the length of these episodes and thus somewhat underestimate the overall 
number of people taken into long-term care. The follow-up period for admis-
sion into long-term institutional care ended on 30 September 2003. After that 
it was impossible to apply the over-90-days-criterion because the departure 
dates were available only until 31 December 2003. Occasionally, when clients 
were recorded as being in several institutions at the same time, if the stays 
overlapped entirely or in part, the earliest admission dates and the latest de-
parture dates were used. 

5.5 Definition of the independent variables
The independent variables were age, first language, living arrangements, region 
of residence, level of urbanization, household income, education, occupation-
based social class, home ownership, house type, level of equipment in the 
dwelling, the possession of a car, and eighteen chronic medical conditions. The 
independent variables were mostly measured at baseline or prior to it, with 
the exception of bereavement, which was measured during the follow-up and 
was only used in the fourth sub-study. The variables used in each sub-study 
are shown in the appendices (Appendices 1–3). Separate analyses were usually 
carried out for men and women. 

Age
Age was divided into one-year age groups (65,…,98, 99+) and added to the 
statistical models as separate dummies in the three first sub-studies and as a 
continuous variable in the fourth sub-study. 

First language
The subject’s first language was categorized as Finnish, Swedish, and other. 

Education
The three educational categories were based on the highest educational quali-
fication or degree: tertiary education, intermediate education (corresponding 
to upper-secondary or post-secondary non-tertiary education), and basic 
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education or less (corresponding to lower-secondary education or less). The 
data did not separate primary education from lower-secondary education. 

Social class
The occupation-based social-class categories were: upper white-collar, lower 
white-collar, worker specialized, worker non-specialized or specialization un-
known, farmer, other self-employed, and others and unknown. Retired persons 
were categorized according to their last occupations and positions, and former 
housewives were categorized mainly according to the former social class of 
the head of the household. 

Household disposable income
Household disposable income per consumption unit was used to measure income, 
which comprised all annual taxable income received by household members 
including wages, capital income, pensions, unemployment benefits and other 
taxable income transfers. All taxes and certain social-security payments such as 
income, capital, municipal, and church taxes, and health-insurance and pension-
insurance payments were subtracted from household income. Disposable income 
was then adjusted for the number of persons in the household, with the first 
member weighted as 1.0 unit and any other as 0.7 of a unit. This procedure 
corresponds to the OECD equivalence scale of weighting income in the household 
(OECD 1982), except for children, who are weighted as adults because of the data 
restrictions. Weighting children in this way did not affect our results because there 
are few children in the homes of Finnish older people. Income was divided into 
quintile groups, the cut-off points calculated from the combined data for elderly 
men and women (e.g., Nihtilä and Martikainen 2007; Nihtilä et al. 2008; Nihtilä and 
Martikainen 2008b). The cut-off points of annual household disposable income 
in euros were the following: 1st quintile (0–6,942.38), 2nd quintile (6,942.39–
8,100.00), 3rd quintile (8,100.01–9,588.24), 4th quintile (9,588.25–12,117.65), 
5th quintile (over 12,117.66). The information on disposable income originated 
from the Tax Administration register.

Housing conditions
Three categories of home ownership were used: owners, renters, and others 
or unknown, and the following of types of housing: detached house, semi-
detached house, apartment house with a lift, apartment house without a lift, 
and other. Dwellings were categorized as well equipped, poorly equipped, or 
very poorly equipped. A dwelling was regarded as well equipped if it had all 
of the following: piped water, connection to a sewer, hot water, a flush toilet, 
washing facilities (shower/bath/sauna), and central or fixed electric heating. 
It was poorly equipped if it lacked washing facilities or central or fixed electric 
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heating, and very poorly-equipped if it lacked piped water, connection to a 
sewer, hot water, or a flush toilet. 

Possession of a car
The possession of a car was an individual rather than a household character-
istic. The information recorded was whether the individual possessed a car 
or not; this information was lacking for residents of the Åland Islands (0.55 
percent).

Region of residence
Region of residence was categorized into 20 official regions (NUTS 3 level of 
the official EU area classification), with the exception of the region of Uusimaa, 
which was divided into three parts: 1. Helsinki, 2. the rest of the metropolitan 
area including Espoo, Vantaa and Kauniainen, and 3. the rest of Uusimaa. The 
Åland Islands were combined with Southwest Finland. The region of residence 
and the level of urbanization were adjusted in the analyses to control for broad 
differences between the areas in the supply of and access to institutional care 
(Nihtilä and Martikainen 2007; Nihtilä et al. 2008; Nihtilä and Martikainen 
2008b).  Region of residence only was used to control for the supply in analys-
ing the effects of bereavement (Nihtilä and Martikainen 2008a).

Level of urbanization
The home municipality was characterized as urban, semi-urban or rural. The 
urbanization level was based on the proportion of people living in different 
built-up areas and the population of the largest built-up area. The municipality 
was categorized as urban if at least 90 percent of the population lived in built-
up areas and the largest built-up area had at least 15,000 residents, as semi-
urban if 60–90 percent lived in built-up areas and the largest built-up area had 
4,000–15,000 residents, and as rural if under 60 percent lived in built-up-areas 
and the largest built-up area had under 15,000 residents or if 60–90 percent 
lived in built-up areas and the largest built-up area had under 4,000 residents. 
A built-up area was defined as a group of houses with at least 200 residents, 
the distance between the houses not normally exceeding 200 meters. 

Living arrangements
The living-arrangement categories were based on information on marital 
status, household size, family type, and status within the family. The three 
categories in sub-study III were: living with a spouse with or without others, 
living alone, or living with persons other than a spouse. These categories 
were chosen in order to allow for the possibility of obtaining emotional and 
instrumental support from a spouse or other persons within the household. 
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A spouse was defined as a marriage or cohabiting partner of the opposite sex. 
The seven living-arrangement categories used in sub-studies I–II were: living 
with a spouse, living alone and being married, living alone and being widowed, 
living alone and being divorced, living alone and never having been married, 
and living with others. 

Bereavement
Bereavement was measured during the follow-up from January 1998 to Decem-
ber 2002. A person was considered bereaved if the spouse, i.e. a marriage or 
cohabiting partner of the opposite sex, had died at least one day prior to his or 
her own date of institutionalization or death. The time since the bereavement 
was, for the most part, divided into seven categories: 0–1 months (1–30 days), 
1–2 months (31–60 days), 2–6 months (61–180 days), 6–12 months (181–360 
days), 12–24 months (361–720 days), 24–36 months (721–1,080 days), over 
36 months (over 1,081 days).

Chronic medical conditions
Eighteen dichotomous indicators of chronic medical conditions were used 
in order to control for health status at baseline: cancer, diabetes, dementia, 
psychosis, depressive symptoms, other mental-health disorders, Parkinson’s 
disease, other neurological diseases, heart disease, stroke, chronic asthma or 
other similar chronic obstructive pulmonary diseases, other respiratory dis-
eases, arthritis, osteoarthritis, hip fracture, other conditions related to accident 
or violence, other hospital diagnoses, and other chronic diseases. The persons 
studied were categorized as having a medical condition if it appeared in at 
least one of the following sources: 1) registers showing the principal cause of 
hospitalization in1996–97; 2) registers showing the right to reimbursement for 
drug costs under the Special Refund Categories for certain diagnosed chronic 
conditions in 1997; and 3) registers of prescription medication in 1996–97. The 
data on the principal cause of hospitalization was based on the Tenth Revision 
of the International classification of diseases (STAKES 1999), that on the right 
to reimbursement for drug costs under the Special Refund Categories was based 
on the Finnish disease classification of the Social Insurance Institution (Social 
Insurance Institution of Finland 1998), and that on purchases of prescription 
medication was based on the Anatomical Therapeutic Chemical Classification 
(National Agency for medicines 1997; National Agency for medicines 1998). 
The detailed definitions of the chronic medical conditions are given elsewhere 
(Nihtilä et al. 2008, Appendix). 



39

5.6 Statistical methods

Kaplan-Meier survival estimates
The Kaplan-Meier survival estimator (Kaplan and Meier 1958), which is a com-
mon nonparametric method for analyzing censored survival data, was used 
to describe the probability of not being admitted to institutional care during 
the follow-up. The data was presented by estimating the cumulative survival 
curve (Christensen 1987; Dickman 2004) that showed the probability of not 
being admitted to institutional care as a function of the follow-up time. The 
Kaplan-Meier estimate of the cumulative survival function at time t is:

where di is the number of admissions to institutional care occurring at time ti, 
and li the number of persons at risk. Censoring referring mostly to deaths in 
this study does not affect the S(t) estimate but decrease the number of persons 
at risk the next time admissions occur (Dickman 2004).  

The Cox regression model
Cox proportional hazards regression models were used to estimate the deter-
minants of first admission to long-term institutional care during the follow-up. 
Cox regression model is a widely used semi-parametric model for carrying 
out multivariate analyses of censored survival data (Cox 1972; Christensen 
1987; Dickman 2004). Cox model is classified as semi-parametric as it car-
ries no assumptions about the distribution of the survival times. However, it 
assumes that the hazards of any two subgroups are proportional over time, 
i.e. the ratio between the hazards is constant at any time t. The hazard at time 
t is assumed to be:

λ(t;x)=λ0 (t)exp(β1x1 + …+ βk xk) ,

where x1,…,xk are explanatory variables, β1, …, βk  regression coefficients, and 
λ0(t) the baseline hazard component. The Cox model provides estimates of 
regression coefficients but not of the baseline hazard. From the regression coef-
ficient β of a variable it is possible to estimate the relative risks, called hazard 
ratios, of admission to institutional care between the different categories of 
that variable, all other variables being held constant. 
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All independent variables except for the death of a spouse were considered 
time-invariant variables measured at baseline or prior to it. The death of a 
spouse and time since bereavement were considered time-varying covariates 
and measured during the follow-up.

Research strategy
In order to enhance understanding of the relationship between income and in-
stitutional care, other variables were categorized as explanatory, mediating, and 
control variables (Nihtilä and Martikainen 2007). Explanatory variables were 
factors that might explain the inverse association between income and institu-
tional care (living arrangements, education, social class), and that were likely 
to precede and influence income. Mediating variables were factors that might 
mediate the effect of income on institutional care because income was likely 
to precede them (home ownership, housing conditions, car, chronic medical 
conditions). The control variables (age, language, region, level of urbanization) 
were confounders that were of no substantive interest, and they were adjusted 
for before the effect of income on institutional care was analyzed. The model-
ling strategy was to add all the explanatory and mediating factors separately 
to the basic Cox model, which already included the control variables, in order 
to analyze in detail how this changed the relative admission risks according to 
income. The causal associations between income and other socio-demographic 
factors and medical conditions could nevertheless have been conceptualized 
in a somewhat different way. All the explanatory, mediating, and control vari-
ables were simultaneously added to the model at the final stage. The reduction 
in percentage was calculated from the hazard ratios of the basic and adjusted 
models according to the following formula: (HR_basic – HR_adjusted) / (HR_ba-
sic – 1)*100. However, the associations between various other socio-economic 
factors and the risk of admission were assessed on age-adjusted models first 
and then on fully adjusted multivariate models (Nihtilä and Martikainen 2007). 
Analyses were conducted separately for men and women because of the inter-
actions for age-adjusted risks of admission were found between gender and 
most of the socio-economic determinants including education, social class, 
home ownership, and the possession of a car.

The analyses of the role of living with a spouse were also based on estimating 
nested models (Nihtilä and Martikainen 2008b). Other independent variables 
were added to the basic model sequentially, one after the other. The order of 
the variables was determined by their hypothetical order in the life-course of 
a typical individual: education, social class, income, home ownership, house 
type, housing conditions, car, and chronic medical conditions. A model was 
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compared with the previous one in order to determine whether the lower 
risk of admission among those living with a spouse could be explained by or 
mediated through socio-economic factors, housing and medical conditions. 
The percentage reduction was calculated from the hazard ratios, as mentioned 
above. Analyses were performed for men and women separately because the 
effect of having a spouse was found to be stronger among men than women.

The modelling strategy in analyzing the effect of different chronic medical condi-
tions on the risk of institutional care and on the competing risk of death with-
out institutional care was mainly based on fully adjusted multivariate models 
(Nihtilä et al. 2008). In order to assess the risk of institutionalization, subjects 
were censored at the time of death or at the end of the follow-up if not previously 
admitted into institutional care, and in order to assess the risk of death without 
institutionalization subjects were censored at the time of admission or at the 
end of the follow-up. The hazard ratios for the different medical conditions ob-
tained from these separate Cox models were compared in order to assess which 
medical conditions were more strongly associated with institutional care than 
with death without institutional care.  Analyses were conducted separately for 
men and women as the unadjusted probability of receiving institutional care 
is known to be higher among older women than men.

The modelling strategy used in analysing the effect of the death of a spouse  on 
the risk of institutional care was based on fully adjusted multivariate models 
(Nihtilä and Martikainen 2008a). The death of a spouse and the time since 
bereavement were used as time-varying covariates, whereas the control vari-
ables were considered time-invariant. 
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6 RESULTS

6.1 Characteristics of the study population
The study population comprised of 108,474 (39%) men and 172,248 (61%) 
women aged 65 years and over at baseline (Nihtilä and Martikainen 2007; Ni-
htilä et al. 2008; Nihtilä and Martikainen 2008b). The distribution of the study 
population by gender and all socio-demographic and area characteristics are 
presented in the appendices (Appendices 1–3). 

Men were younger than women (Figure 3), and were more likely to have had 
a higher education, and to have been upper white-collar workers, to be home-
owners, to live in a detached house and to possess a car (Appendices 1–3). One 
of the most unevenly distributed characteristics was living arrangements: 72 
percent of older men lived with their spouse or partner and 22 percent lived 
alone compared to 36 and 50 percent of women respectively. The prevalence 
of chronic medical conditions seemed to be somewhat more evenly distrib-
uted, although there was a higher prevalence of depressive symptoms among 
women (Appendices 1–3)

The proportion of people who were admitted into long-term institutional care 
between January 1998 and September 2003 is presented by gender and socio-
demographic and health-related characteristics in the appendices (Appendices 
1–3). Women were more likely than men to be admitted to institutional care: 15 
percent of women and 10 percent of men were admitted during the follow-up. 
By age group, four percent of the 65–69-year-olds were taken into institutional 
care, eight percent of the 70–74-year-olds, 16 percent of the 75–79-year-olds, 
27 percent of the 80–85-year-olds, 37 percent of the 86–89-year-olds and 45 
percent of the over-90-year-olds.  The mean and median age at admission was 
80 years among men, 83 among women, and 82 for both genders together. 
Figure 4 shows the age distribution at the time of admission by gender.

The study population in the analyses of institutional care after the death of 
a spouse comprised 140,902 persons who were living in private households 
with a spouse, including a married spouse (96.4%) and a non-married partner 
(3.6%), at baseline in 1997 (Nihtilä and Martikainen 2008a). Seven percent 
of men and 21 percent of women lost their spouse due to death during the 
follow-up from January 1998 to December 2002.
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Figure 3. The number of people in the study population by gender and age 
at baseline
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Figure 4. The number of people admitted into institutional care in the study 
population by gender and age at admission
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Overall, the results obtained from the unadjusted Cox models, showed that older 
women aged 65 and over at baseline were 40 percent more likely than older men to 
be taken into long-term institutional care during the follow-up (Martikainen et al. 
2009). The relative gender differences disappeared when age and living arrange-
ments were controlled for, however. Furthermore, there was a five-percent higher 
relative risk of admission into institutional care among men than women when 
all other socio-demographic and health characteristics were controlled for.
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Figure 5. Probability of not being admitted into institutional care by gender 
and age between January 1998 and September 2003, people aged 65 and 
over at baseline in December 1997, Finland
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6.3 Chronic medical conditions and institutional care
Parkinson’s disease was, after dementia, the strongest predictor of admission 
into institutional care, followed by stroke, mental-health problems, hip fracture, 
and diabetes in both genders (Nihtilä et al. 2008). These conditions raised the 
risk by 50 percent or more for both men and women (Figure 6). Furthermore, 
other conditions related to accidents or violence, arthritis, other neurological 
diseases, cancer, respiratory diseases other than asthma, other hospital diag-
noses, heart disease, and other chronic diseases raised the risk of institutional 
care. Chronic asthma was associated with institutional care only among men. 
Osteoarthritis was not associated with institutionalization.

Dementia, Parkinson’s disease, psychosis, depressive symptoms, other mental-
health disorders, and stroke were more strongly associated with the relative 
risk of institutionalization than with the relative risk of death without institu-
tionalization when socio-demographic confounders and co-morbid conditions 
where controlled for.

Figure 6. Relative adjusted institutionalization rates and mortality rates 
without institutionalization by chronic medical conditions, men and women 
aged 65 and over
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6.4 Socio-economic factors and institutional care
Various socio-economic measures were mostly inversely associated with in-
stitutional care, following adjustment for age alone (Nihtilä and Martikainen 
2007). The higher was the level of education, the lower was the risk of admission 
into institutional care. Furthermore, upper white-collar workers, home-owners, 
and people who possessed a car had a lower risk of admission (Table 1). The 
associations with these socio-economic measures were significantly stronger 
among men than among women (p-value<0.05). Male renters were 90 percent 
more likely, and female renters 40 percent more likely than owner-occupiers 
to be admitted to institutional care independently of age. In addition, those 
living in a detached house were less likely to be admitted than those living in 
other types of housing. Having a lift in the apartment house was not associated 
with institutional care. 

The socio-economic differences in institutional care were mostly reduced 
among both genders following simultaneous adjustment for all other vari-
ables. The association between institutional care and poor housing conditions 
became apparent when other factors were controlled for. Among both men and 
women, living in poorly equipped housing and being a renter were associated 
with an increased risk of admission, whereas the possession of a car and living 
in a detached house were associated with a decreased risk, independently of 
other factors. Education was associated with admission among men only. A 
higher occupation-based social class was no longer associated with a lower risk 
of institutional care, once other factors were controlled for. However, among 
older men, farmers were somewhat less likely than the self-employed to be 
admitted during the follow-up. 
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Men (basic model*)

Hazard ratio

2.0 1.5 1.0 0.5 0.0

Women (basic model*)

Hazard ratio

0.0 0.5 1.0 1.5 2.0

Men (adjusted model**)

Hazard ratio

2.0 1.5 1.0 0.5 0.0

Women (adjusted model**)

Hazard ratio

0.0 0.5 1.0 1.5 2.0

Household income

5. Quintile group, highest (reference group, hazard ratio=1.00)

4. Quintile group

3. Quintile group

2. Quintile group

* Basic model includes age, first language, region of residence, level of urbanization
** Adjusted model includes age, first language, region of residence, level of urbanization,
living arrangements, education, social class, home ownership, house type,
house equipment level, possession of a car, chronic medical conditions
Source: Nihtilä and Martikainen (2007), part of Table 3

1. Quintile group, lowest

6.5 Income and institutional care
The findings showed that household income was inversely associated with 
institutional care (Nihtilä and Martikainen 2007). Men in the lowest income 
quintile group were 59 percent more likely, and women in the lowest quintile 
group 35 percent more likely to be admitted into long-term institutional care 
than those in the highest income group after age, first language, region of 
residence and level of urbanization were controlled for (Figure 7). Controlling 
further for other socio-demographic characteristics and medical conditions 
reduced these differences by 78 and 59 percent, respectively.

Figure 7. Hazard ratios (and 95 % confidence intervals) for admission 
to institutional care by level of household income obtained from two 
different Cox models, men and women aged 65 and over, Finland, January 
1998–September 2003
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These results imply that income differences were partly attributable to the fact 
that those with a low income were less likely to live with a spouse and more likely 
to have a lower education and socio-economic position, and mediated through 
not owning a home, having poor housing conditions, not having a car, and having 
certain chronic medical conditions (see Nihtilä and Martikainen 2007, Table 3). 
The most important medical conditions that mediated the effect of income on 
institutional care were psychoses and other mental-health problems for men 
and psychoses and diabetes for women. However, a high household income was 
still associated with a lower risk of institutional care: older people within the 
three lowest quintile groups were between 13 and 20 percent more likely to be 
admitted to institutional care than those in the highest quintile group, once other 
socio-demographic and health conditions were controlled for (Figure 8).

6.6 Spouse and institutional care
Living with a spouse was associated with a reduced risk of institutional care 
in both genders (Nihtilä and Martikainen 2008b). Among men, those living 
alone had a 70 percent higher and those living with other persons a 56 per-
cent higher risk of entering institutional care than those living with a spouse, 
independently of age, region of residence and urbanicity. The corresponding 
figures for women were 29 and 21 percent (Figure 8, model 1).

About 35 percent of the lower risk among men living with a spouse compared 
to those living alone was explained or mediated by different socio-economic fac-
tors, housing conditions, and chronic medical conditions including depressive 
symptoms (Figure 8, model 8 vs. 1). The corresponding figure for women was 
43 percent. Among women, almost the same factors explained the lower risk of 
institutional care for those living with a spouse compared to those living alone, 
with the exception that women with a spouse were not clearly advantaged in 
terms of education or having less chronic medical conditions. 

Overall, the differences in institutional care between those living with a spouse 
and those living with other persons did not clearly attenuate after adjustment 
for all other factors simultaneously (model 8 vs. 1). This is related to the fact 
that the differences were exacerbated after adjustment for household income 
and house type (model 4 vs. 3, and model 6 vs. 5). However, in both genders, the 
differences were attenuated following adjustment for education, social class, 
home ownership, and chronic medical conditions. The main medical conditions 
in terms of explaining the differences were psychosis and other mental-health 
problems, excluding depressive symptoms, and conditions related to accidents 
or violence among men, and psychoses among women.
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When all other factors were controlled for, men living alone still had a 45 per-
cent and men living with other persons a 51 percent higher risk of admission 
than men living with a spouse. The corresponding figures for women were 17 
and 21 percent. The protective effect of having a spouse was thus significantly 
stronger among men than among women (p-value < 0.001).

Figure 8. Hazard ratios (and 95 % confidence intervals) for admission to 
institutional care by living arrangements obtained from different Cox models, 
men and women aged 65 and over, Finland, January 1998–September 2003

Men

Hazard ratio

2.0 1.5 1.0 0.5 0.0

Women

Hazard ratio

0.0 0.5 1.0 1.5 2.0

Model 1: age + region of residence + level of urbanization
Model 2: (1) + education
Model 3: (2) + social class
Model 4: (3) + income
Model 5: (4) + home ownership
Model 6: (5) + house type
Model 7: (6) + house equipment level
Model 8: (7) + chronic medical conditions

Source: Nihtilä and Martikainen (2008b), Table II

Living with a spouse as reference group (hazard ratio = 1.00)

Living 
alone

Living with
others
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6.7 Institutional care after the death of a spouse
The death of a spouse increased the risk of institutional care among both gen-
ders. Men bereaved during the five-year follow-up were 71 percent more likely 
to enter institutional care than those still living with a spouse, independently 
of age, region of residence, education, household income, and chronic medi-
cal conditions (Nihtilä and Martikainen 2008a). The corresponding figure for 
women was 49 percent. The excess risk of moving to an institution was high-
est during the first month following the spouse’s death: 231 percent among 
men and 262 percent among women (Figure 9).  This excess risk decreased 
over time, dropping to around 40–50 percent among men and 20–30 percent 
among women one year after bereavement. The relative effect of the duration 
of bereavement on moving to an institution did not significantly vary according 
to the level of education or income. 
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Figure 9. Adjusted hazard ratios and 95% confidence intervals of 
institutionalization in relation to duration of bereavement (not bereaved: 
hazard ratio=1) among men and women 65 years and older living with a 
spouse at the beginning of the follow-up study: Finland, 1998–2002. 
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7 DISCUSSION

7.1 Discussion of the main determinants

7.1.1 Chronic medical conditions
The results of the study indicated that dementia, Parkinson’s disease, stroke, 
depressive symptoms, other mental-health problems, hip fracture, and diabetes 
raised the risk of long-term institutional care by 50 percent or more among 
both genders, independently of socio-demographic confounders and comorbid 
conditions (Nihtilä et al. 2008). Because of the large number of study subjects 
followed for admission to institutional care, many other chronic conditions 
were also significant predictors of admission, although these effects were less 
than 50 percent. 

This population-based longitudinal study strengthens the evidence of the 
association between Parkinson’s disease and living in an institution that has 
been previously reported in cross-sectional studies (Woo et al. 1994; Rock-
wood et al. 1996; Berger et al. 2000). Furthermore, the finding that stroke 
increased the risk of admission is somewhat similar to the results of some 
earlier studies from the United States (Banaszak-Holl et al. 2004; Gaugler et 
al. 2007), but differs from those of a Canadian study suggesting that stroke 
increases the risk only among men, after socio-demographic and other health 
characteristics, including functional disabilities are controlled for (Tomiak et al. 
2000). However, Tomiak et al. (2000) analyzed nursing-home admissions after 
controlling for functional disability, and this could have underestimated the 
effect of stroke or cerebrovascular accident, which is likely to cause functional 
disability. However, the results of our study confirm those of earlier longitudinal 
studies showing that dementia markedly increases the risk of admission to 
institutional care (Jagger et al. 2000; Tomiak et al. 2000; Aguero-Torres et al. 
2001; Banaszak-Holl et al. 2004). 

The finding that diabetes increased the risk of admission corresponds with 
the results of some earlier studies (Banaszak-Holl et al. 2004; Gaugler et al. 
2007), but seems to differ from those of others (Tomiak et al. 2000) indicating 
that diabetes had no effect when socio-demographic confounders and other 
health characteristics, including functional disabilities were controlled for. 
However, these results are not fully comparable in that most studies control 
for the presence of functional disabilities at baseline that might be caused by 
diabetes.  However, our results confirm the few earlier findings suggesting that 
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mental health problems are associated with institutional care at older ages, 
independently of socio-demographic confounders and other health problems 
(Tomiak et al. 2000; Banaszak-Holl et al. 2004). However, the finding that 
depressive symptoms increased the risk of institutional care in both genders 
partly differs from the results of a previous regional study from Tampere, Fin-
land indicating significant effects in only among elderly men, independently 
of some socio-demographic factors and other health characteristics (Nuotio 
et al. 2003).

Earlier evidence on the effect of hip fracture is inconsistent: some studies in-
dicate that it increases the risk of institutional care (Aguero-Torres et al. 2001) 
and others indicate no significant effects (Tomiak et al. 2000). Aguero-Torres 
et al. (2001) found in their study of Swedes over 75 years of age living in an 
urban district of Stockholm that those with a history of hip fracture were over 
twice as likely to move to an institution during the three-year follow up than 
those with no hip fracture after socio-demographic factors and health charac-
teristics were controlled for. Our sub-study (Nihtilä et al. 2008) supports this 
Swedish result that hip fracture markedly increases the risk of institutional 
care. Somewhat similarly, American meta-analyses have indicated that falling 
predicts institutional admission, albeit weakly (Gaugler et al. 2007). However, 
it is likely that hip fractures and stroke, which may cause major functional 
disabilities at older ages, are stronger determinants of admission to institu-
tional care than the previous literature (Tomiak et al. 2000; Aguero-Torres et 
al. 2001; Gaugler et al. 2007), and even the Finnish results suggest (Nihtilä et 
al. 2008). First, as mentioned earlier, routine adjustment for functional dis-
ability in the previous studies is likely to have underestimated the effects of 
diseases and accidents that cause functional disability (Figure 1).  This was 
not a problem in our sub-study, however, because functional disabilities could 
not be directly measured in the register-based data. Secondly, the history of 
stroke and hip fracture was mostly measured among older people living in 
the community at baseline and the baseline sample is likely to have excluded 
people with the most severe forms of stroke or hip fracture that caused im-
mediate hospitalisation leading to longer periods in institutions. The effects 
may thus be underestimated.

The results of the study also indicated that mental-health problems (psycho-
sis, depressive symptoms, and other mental health problems) and certain 
specific neurological disorders (dementia, Parkinson’s disease, and stroke) 
were more strongly associated with the relative risk of institutional care than 
with the relative risk of death without institutional care, independently of 
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socio-demographic confounders and comorbid conditions (Nihtilä et al. 2008). 
The fact that these conditions affected institutionalization more strongly 
than mortality without institutionalization could be related to several things. 
Mental-health problems and neurological disorders tend to have a long-term-
disability impact on older individuals and these medical conditions, especially 
dementia (Dunkin and Anderson-Hanley 1998) and stroke (Draper et al. 1992), 
are thus known to be highly burdensome to the informal caregiver. This could 
strengthen older individuals’ and their caregivers’ resolve to find an alterna-
tive to home care. Furthermore, older people with severe memory problems 
may be given priority admission into institutional care by health-care profes-
sionals, judging their actions or speech to be irrational and their capability of 
performing daily routines to be weak, even though such conditions may not 
necessarily be life-threatening.

7.1.2 Household income
This study showed that household income was inversely associated with the 
risk of admission to long-term institutional. Men in the bottom income quintile 
group were 59 percent more likely, and women in the bottom group 35 percent 
more likely to be admitted into institutional care than those in the top quintile 
group, independently of age, first language, region of residence and level of 
urbanization. The income differences were partly explained by the fact that 
those with a low income were less likely to live with a spouse, and more likely 
to have had a lower education or to be in a lower occupation-based social class, 
and were mediated by not owning a home, having poor housing conditions, not 
having a car, and having certain chronic medical conditions such as psychoses 
and other mental-health problems among men, and psychoses and diabetes 
among women. The effect of income remained significant for both genders, 
however, other things being equal. The independent association of income 
with admission corresponds with the results of some earlier population-based 
studies (Mustard et al. 1999; Lakdawalla and Schoeni 2003; Giles et al. 2007), 
but differs from those of others (Speare et al. 1991; Steinbach 1992; Salive et 
al. 1993; Tomiak et al. 2000). 

Although previous studies have produced inconsistent results on its independ-
ent effect (Speare et al. 1991; Foley et al. 1992; Steinbach 1992; Salive et al. 
1993; Mustard et al. 1999; Tomiak et al. 2000; Lakdawalla and Schoeni 2003; 
Giles et al. 2007), low income is indicated to be associated with institutional 
care in research reporting crude or age-adjusted associations (Steinbach 1992; 
Mustard et al. 1999). Steinbach (1992) argued in his study of people over 70 
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years of age living in the United States in the 1980s that annual family income 
below 5,000 American dollars was predictive of institutional care in single-
variable models but not in multivariate models, once socio-demographic and 
health conditions were controlled for. The figures obtained from the single-
variable logistic regression models were not shown, however, and the mag-
nitude of these associations thus remains unknown. Somewhat similarly, in 
a study of people over 65 years of age living in three different communities, 
Foley et al. (1992) found that in general nursing-home occupation was highest 
among people with an annual income of below 5,000 American dollars and 
those whose income was not known. However, the effect of low self-reported 
income persisted only in Iowa and Washington County but not in East Boston, 
Massachusetts, or in New Haven, Connecticut, once other socio-demographic 
and health conditions were accounted for. By way of contrast, having con-
ducted a national study of people over 65 years of age covered by Medicare 
insurance in the 1990s, Lakdawalla and Schoeni (2003) suggested that low 
income increased the risk of nursing-home admission in the United States, 
other things equal.

Similarly, it was found in an Australian study covering a nine-year period  that 
people over 75 years of age with an annual household income of below 12,000 
Australian dollars were twice as likely as those with a higher income to be in a 
nursing home care, independently of other factors (Giles et al. 2007). Our Finnish 
study produced somewhat smaller independent effects of household income: 
over a period of almost six years people aged 65 and over in the three lowest 
income quintile groups were between 13 and 20 percent more likely to be taken 
into institutional care than those in the highest group (Nihtilä and Martikainen 
2007). However, these results are not fully comparable due to methodological 
differences (e.g., logistic vs. proportional-hazards regression). In a more com-
parative study design of people over 75 years of age living in the market town 
and surrounding area of Melton Mowbray in Leicestershire, England, Hancock 
and colleagues (2002) suggested that income had no independent effect on 
admission to care homes. 

To conclude, the independent effects of income have been found to be signifi-
cant in Australia (Giles et al. 2007), inconsistent in the United States (Speare 
et al. 1991; Foley et al. 1992; Steinbach 1992; Salive et al. 1993; Lakdawalla 
and Schoeni 2003) and Manitoba, Canada (Mustard et al. 1999; Tomiak et al. 
2000), and insignificant in Leicestershire, England (Hancock et al. 2002). The 
variation could be attributable to various factors, including numerous meth-
odological differences in the studies. First, the data used in most of them were 
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collected largely via interviews, either directly with the older respondent or 
with a proxy, and income information is thus missing for a large number of 
participants. The American regional study conducted by Foley et al. (1992) 
lacked income information on between 12 and 23 percent of the participants 
due to respondent refusal, proxy interviewing or otherwise unknown income. 
Similarly, 14 percent of the participants in the British regional study conducted 
by Hancock et al. (2002) did not report their income, the non-response being 
associated with cognitive impairment and home-ownership. This could explain 
why the independent effect of income on care-home entry was not significant. 
Secondly, the variation in the studies could be related to the definition of insti-
tutional care. Most of those conducted in North America analyze nursing-home 
admission but do not normally distinguish between long- and short-term care. 
It may be that a low income is a stronger determinant of long-term than of 
short-term nursing-home care because the latter may be more likely to include 
rehabilitation after hospitalization, which may not be strongly related to lower 
income. Thirdly, the definition of the control variables, especially health char-
acteristics, used in the multivariate models limit comparisons across studies. 
It may be that those studies using good measures of various health aspects, 
including both chronic medical conditions and functional limitations, tend to 
show no independent effects of income (Tomiak et al. 2000). Income could, 
however, have an effect on institutional care through chronic conditions and 
functional status, but this does not show in the multivariate models.

Aside from the effects on health and functioning, a higher income could make 
it easier for people to buy community-based services, and thus to delay or 
prevent the need for institutional care. The unexplained or so-called inde-
pendent effects of income observed in many studies (Mustard et al. 1999; 
Lakdawalla and Schoeni 2003; Giles et al. 2007) could be partly related to 
this purchasing potential. The relationship between income and admission 
into institutional care could also be related to different national practices in 
providing institutional care and other services for older people according to 
their socio-economic or family status. It has been suggested that nursing-home 
admission in the United States could be influenced by eligibility for Medicaid, 
which covers health-care costs for low-income people (Grundy 1992; Himes 
et al. 2000). Older people needing care in institutions are usually expected to 
pay it unless or until their income is low enough to qualify for payment through 
Medicaid. Only short-term nursing-home care for older people with acute 
conditions is paid for through Medicare programme for older people (OECD 
2005).  However, Mustard et al. (1999) found that a low income increased 
the risk of nursing-home entry in the Canadian province of Manitoba, where 
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the older population is universally insured and there are no income-related 
barriers to nursing-home care. Somewhat similarly, Finland offers universal 
coverage of long-term institutional care, which is mostly funded from general 
taxation, and user chargers constitute only a minority of the net expenditure, 
about 20 percent in nursing homes for older people (Official Statistics of Fin-
land 2007). At the time of this study, long-term institutional care was provided 
mostly in nursing homes and health centers, and user charges were related 
to personal disposable income, up to a maximum of 80 percent (Ministry of 
Social Affairs and Health 2003). Clients were allowed to keep a minimum of 
20 percent of their personal income, and a certain fixed amount for personal 
use if it was very low. High-income older people and their families could thus 
have an economic incentive to avoid long-term institutional care if the absolute 
level of charges was very high, and thus may prefer buying home-help services 
or receiving less intensive care in service homes without 24-hour care. This 
could partly explain the lower risk of admission among high-income older 
people in Finland. 

7.1.3 Other socio-economic factors
This study provided evidence of an association between various measures of 
higher socio-economic status and a lower risk of admission into institutional 
care at older ages (Nihtilä and Martikainen 2007). The findings indicated that 
the level of education, occupation-based social class, home ownership, house 
type and the possession of a car were significantly associated with the risk of 
institutional care, independently of age. These socio-economic differences were 
mostly reduced when other socio-demographic and chronic medical conditions 
were controlled for. However, being a renter and living in poorly equipped hous-
ing increased the risk of admission, whereas the possession of a car and living 
in a detached house decreased it, independently of socio-demographic and 
medical conditions. A higher education was independently associated with a 
lower risk of admission only among men. A lower occupation-based social class 
was no longer associated with a higher risk, once other factors were controlled 
for. Having a lift in the apartment house was not associated with institutional 
care in any of the models.

The association of being a renter with a higher risk of institutional care cor-
responds with the results of most earlier national studies from England and 
Wales (Grundy 1992; Grundy and Glaser 1997; Breeze et al. 1999) and the 
United States (Coward et al. 1996), but differs from those of a recent Australian 
study showing that home ownership had no independent effect (Giles et al. 
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2007). Furthermore, a regional study of people over 75 years of age living in 
Melton Mowbray, England, reported that renters were over 30 percent more 
likely than home owners to be taken into care homes, independently of de-
mographic, socio-economic and health characteristics (derived from (Hancock 
et al. 2002)). Similarly, according to our study of Finns over 65 years of age, 
being a renter increased the risk of admission by 23 and 19 percent among 
men and women respectively (Nihtilä and Martikainen 2007). In these cases 
(Hancock et al. 2002; Nihtilä and Martikainen 2007) home ownership could 
be considered a measure of property and wealth that is not entirely accounted 
for by other socio-economic measures such as income. Home ownership could 
also facilitate return back to the community after short-term institutional care 
and thus prevent the care episode from becoming long-term. Other studies 
from Finland (Martikainen et al. 2009) and the United States (Greene et al. 
1995) suggest that home ownership is associated with returning back to the 
community from institutional care. Although Hancock et al. (2002) argued that 
home ownership may reduce the risk of institutional care in England because 
home owners are reluctant to sell their homes and use the proceeds to pay for 
their care, this is unlikely to be the underlying explanation in Finland, where 
user charges for long-term institutional care are related to disposable income, 
and the sale of property is not required in order to pay the user charges.

One of the strongest socio-economic determinants in this study seemed to be 
the possession of a car: older men without a car had a 60 percent higher risk 
of admission into institutional care compared to those with a car, when other 
socio-demographic and chronic medical conditions were accounted for (Nihtilä 
and Martikainen 2007). The corresponding figure for women was 35 percent. 
These results are somewhat similar to earlier findings from England and Wales 
showing an association between having a car in the household and a reduced 
risk of institutional care (Breeze et al. 1999). Having a car gives access to a 
geographically wider social network (Arber and Ginn 1991) and eases weekly 
routines such as shopping, and may thus help older people to maintain their 
independence. Benefits of a car require, however, the means to maintain it. In 
the Finnish study, however, the possession of a car was an individual rather than 
a household characteristic. Besides measuring mobility and socio-economic 
position, having a car is thus likely to measure indirectly an individual’s health. 
People with functional disabilities or poor eyesight are likely to give up driv-
ing, and even their car if their driving licence is revoked on health grounds. 
Furthermore, having a car seemed to predict admission among men as well 
as some chronic diseases, such as diabetes (Nihtilä et al. 2008).
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This study showed that very poor housing conditions such as the lack of piped 
water, sewer, hot water or a flush toilet were significant determinants of admis-
sion to institutional care, after socio-demographic and chronic medical condi-
tions were controlled. This is somewhat similar to the finding of Townsend’s 
cross-sectional study indicating that a lack of piped water had been more com-
mon among new institutional residents who used to living alone than among 
the general older British population who were living alone (Townsend 1962). 
However, the Finnish results differ from those of a previous longitudinal study 
indicating that the lack of a flush toilet or central heating was not a significant 
predictor among older people in former West Germany (Klein 1996).  The 
Finnish study, however, suggested that living in a very poorly-equipped dwell-
ing raised the risk of institutional care by 12–14 percent, and living in a poorly 
equipped dwelling, lacking washing facilities or central or fixed electric heat-
ing, by 6–8 percent (Nihtilä and Martikainen 2007). These results indicate that 
good housing resources are important in reducing the need for institutional 
care among older Finns. Furthermore, living in a detached house was found 
to be associated with a lower risk of admission, independently of other socio-
demographic characteristics and medical conditions. Living in a detached house 
could be an indicator of many different things in Finland, however: 1) good 
socio-economic position, especially in urban areas; 2) living in a prosperous 
area in which detached houses are the norm; and 3) even an indirect indicator of 
being physically active enough to be able to maintain a detached house with all 
the gardening, snow work and other maintenance jobs involved. These indirect 
and unmeasured socio-economic, area and health characteristics could explain 
the association between living in a detached house and a low institutionalization 
rate to some extent. Thus the detached house may not be such an important 
resource in itself in protecting older people from moving to institutions.

This study showed no evidence of an association between having a lift in the 
apartment house and a reduced risk of institutional care. This was unexpected, 
and could be related to the choices of apartment houses made according 
to unmeasured functional disabilities. Older people with disabilities might 
choose to live in building with a lift, or on the ground floor if no lift is available. 
However, without data on changes in residential moves and functional status 
this hypothesis cannot be verified. In the absence of similar population-based 
longitudinal studies on the effect of a lift it was not possible to compare this 
finding with those of previous studies.

In this study, a high level of education was associated with a decreased risk of 
admission into institutional care only among men, after socio-demographic 
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and chronic medical conditions were controlled for (Nihtilä and Martikainen 
2007). This runs contrary to the results of a Canadian study suggesting an 
association between a high education and a decreased risk of admission only 
among women, independently of socio-demographic and health-related factors 
(Tomiak et al. 2000). However, according to another Canadian study a high 
education was independently associated with a decreased risk of nursing-
home admission, but separate results for men and women were not available 
(Mustard et al. 1999). Furthermore, some earlier studies from the United 
States indicated no effect of education on nursing-home admission when 
socio-demographic and health-related factors were controlled for (Cohen et 
al. 1986; Wolinsky et al. 1992).

7.1.4 Having and losing a spouse
This study showed that older people living with a spouse were less likely to be 
admitted into institutional care than those living alone or with persons other 
than a spouse, independently of age, region of residence and level of urbaniza-
tion (Nihtilä and Martikainen 2008b). The lower risk of admission among men 
living with a spouse compared to those living alone was partly attributable to 
a higher education, occupation-based social class, household income, home 
ownership, house type, better housing conditions, and a lower likelihood of 
having depressive symptoms. Almost the same factors explained the lower 
risk among women living with a spouse, with the exception that they were not 
clearly advantaged in terms of education or having less chronic conditions than 
those living alone. Women living alone still had 17 percent higher and women 
living with persons other than a spouse 21 percent higher risk of admission 
than those living with a spouse, after other factors were accounted for. The 
corresponding figures for men were as high as 45 and 51 percent.

Different mechanisms are thought to explain the lower risk of admission among 
those living with a spouse. Having a spouse may have beneficial effects on mental 
and psychical health (Ross 1995), and may reinforce positive health behaviors 
(Joung et al. 1995), thus indirectly affecting the need for institutional care.  The 
former assumption corresponds with the results of this study: Finnish men 
living with their spouse were less likely to have depressive symptoms than 
men living alone, and this in part reduced their risk of admission. In addition, 
those living with a spouse may have better financial and housing conditions, 
which could facilitate living in the community. Correspondingly, in this study, 
a higher income and favorable housing conditions partly explained the lower 
risk of admission among men and women living with a spouse compared with 
those living alone. 
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However, controlling for socio-economic, housing and medical conditions 
explained and mediated only 35–43 percent of the higher risk of admission 
among those living alone compared to those living with a spouse, and much less 
among those living with persons other than a spouse. Having a spouse seemed 
to have a major independent role in preventing and delaying admission that 
could not be entirely reduced to other socio-demographic and health-related 
factors. This finding corresponds with the results of earlier studies showing 
that living alone or without a spouse is a major risk factor for moving to an 
institution at older ages (Branch and Jette 1982; Steinbach 1992; Wolinsky et 
al. 1992; Grundy and Jitlal 2007). These unexplained, protective effects of a 
spouse are likely to be related to receiving help with domestic and personal 
self-care tasks that decrease the need for institutional care. This is line with 
the results of earlier studies showing that the majority of married older people 
with disabilities receive help with these tasks from their spouse (Evandrou 
et al. 1986; Katz et al. 2000). The provision and receipt of spousal care is 
often based on longstanding co-residence and reciprocity (Arber and Ginn 
1991), but may still require the renegotiating of duties and rights between 
the spouses (Mikkola 2009). Although intensive spousal caring changes the 
routines of everyday life, it is nevertheless likely to become part of a couple’s 
normal life furthering the aim of living together as long as possible (Mikkola 
2009). Although other family members may also be carers, if they live in an-
other household they normally spend much less time for informal caring than 
co-resident carers, especially spouses (Arber and Ginn 1991). However, the 
provision of spousal care should not be taken for granted as both spouses may 
become frail and be unable to care for each other. 

This study also showed that the death of a spouse markedly increased the risk 
of admission to institutional care for both genders (Nihtilä and Martikainen 
2008a). The admission risk was about 70 and 50 percent higher, respectively, 
among the recently bereaved men and women compared with their counter-
parts still living with a spouse when age, education, income, region of residence, 
and medical conditions at baseline were controlled for. The excess risk was 
highest during the first month after bereavement, being over three-fold among 
both men and women, and decreased over time to stabilize at around 20–50 
percent excess after one to five years. These findings could not be compared 
with the results of previous studies as there are no other large-scale pro-
spective studies analyzing admission to institutional care in relation to the 
duration of widowhood. However, the results are similar to findings reported 
in mortality studies showing a larger immediate effect of bereavement that 
decreases over time (Young et al. 1963; Mellström et al. 1982; Bowling 1987; 
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Kaprio et al. 1987; Jagger and Sutton 1991; Martikainen and Valkonen 1996a; 
Martikainen and Valkonen 1996b; Martikainen and Valkonen 1998; Lusyne 
et al. 2001; Manor and Eisenbach 2003). It has been found that the recently 
bereaved have a higher risk of death, especially from alcohol-related diseases, 
suicide, and other accidents and violence (Martikainen and Valkonen 1996b), 
than the currently married. In Finland, however, the immediate excess risk 
of entering institutional care after a spouse’s death appears to be higher and 
more long-term than the risk of death (Martikainen and Valkonen 1996a). In 
addition, our study indicated that the harmful effects of a spouse’s death on 
the risk of institutional admission did not significantly vary according to the 
level of education or income (Nihtilä and Martikainen 2008a).

The large excess risk of admission into institutional care occurring immedi-
ately after the death of a spouse is likely to be related to the loss of social and 
instrumental support in the form of care and help with daily activities such 
as cooking, cleaning and shopping formerly shared with the deceased spouse. 
Furthermore, there may be nobody left to provide personal care to bereaved 
people with severe functional disabilities. The hypothesis on the loss of spousal 
support is particularly important in explaining the institutionalization risk 
that is even higher than the mortality risk immediately after spouses’ death. 
However, the bereaved may also lose other social networks if they were mainly 
maintained by the deceased spouse. 

The excess risk of admission among the bereaved may also be related to emo-
tional stress following the death of a loved person. Grief and spousal loss may 
produce various symptoms, such as depression and anxiety, loss of appetite, 
sleep disturbance, fatigue, loss of concentration, and changes in drug-taking 
habits, including an increase in the use of psychotropic medicines, alcohol and 
tobacco (Stroebe and Stroebe 1987). Furthermore, grief may increase suscep-
tibility to physical diseases, in terms of lowering immunity to infections and 
aggravating stress-related illness, including heart disease. These symptoms and 
their psychical and cognitive consequences may increase the risk of admission 
to institutions. However, a large proprtion of the bereaved are likely to recover 
from partner loss, given that feelings of despair and anxiety are known to di-
minish over time (Hyrkas et al. 1997). Emotional recovery could be one of the 
underlying mechanisms explaining why the very large excess risk of entering 
institutional care among the recently bereaved diminished over time.

Our findings on losing a spouse during follow-up (Nihtilä and Martikainen 
2008a) are more accurate in assessing the causal effects of not having a spouse 
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than the study on not having a spouse at baseline (Nihtilä and Martikainen 
2008b) in that selection to marriage may be based on unmeasured health and 
wealth conditions that could also affect the risk of admission. However, ac-
cording to Townsend (1962) social isolation is nevertheless an important risk 
factor for institutional care, and older people may be isolated in various ways. 
They may be socially isolated because over their lifetime they have never had 
close family members or friends (continuing isolation), because they have lost 
them due to death or for some other conclusive reason (sudden desolation), 
or because their relationships have been weakened by separation or infirmity 
(diminishing frequency of social relationships). Our study provided evidence 
that sudden desolation due to the death of a spouse is an important predictor 
of moving to an institution at older ages, especially shortly after bereavement 
(Nihtilä and Martikainen 2008a).

7.1.5 Summary 
The importance of different domains of factors in explaining dependency at 
older ages (Arber and Ginn 1991) and the use of health services (Andersen 
1968; Andersen and Newman 1973; Andersen 1995) has been conceptualized 
in several fields, including social sciences and health-service research. Similar 
to some earlier studies that apply the Anderson framework according to which 
need, predisposing and enabling factors explain admission to care institutions 
(Tomiak et al. 2000; Hancock et al. 2002), the results of this study indicated, 
that after age, specific medical conditions characterized as need factors were 
among the strongest predictors of admission (Nihtilä et al. 2008). This inter-
pretation coincides with that of Tomiak et al. (2000) and Hancock et al. (2002) 
emphasizing the importance of need factors, including various health-related 
determinants in predicting admission. In addition, certain enabling factors such 
as household income and housing conditions were also important in terms of 
understanding why some older people move to institutions while others con-
tinue living in the community, although the net effects of low income and poor 
housing were smaller than those of specific medical conditions or widowhood. 
Our study indicated that certain predisposing factors, such as the recency of 
widowhood (Nihtilä and Martikainen 2008a) for both genders and living with-
out a spouse at baseline for men (Nihtilä and Martikainen 2008b), were strongly 
associated with the risk of admission. Living without a spouse increased the risk 
among older women as well, although the net effect was smaller than among 
men (Nihtilä and Martikainen 2008b). These results suggest that the effect of 
having a spouse cannot be entirely reduced to the favorable socio-economic, 
housing and medical situation of those with a spouse, and that spousal caring 
itself is important in delaying and postponing the need for institutional care. 
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As Arber and Ginn (1991) argued in their analysis of dependency in old age, all 
three domains of resources – health, material and caring – were important in 
understanding admission to institutions. Our study provided indirect evidence 
that the loss of caring resources due to the death of a spouse was of critical 
importance in explaining admission. Although higher household income was 
shown to be an important resource in decreasing the risk of admission in 
general, it did not buffer against the effects of losing a spouse. 

7.2 Methodological considerations

7.2.1 Strengths of the study

Date of admission
The data that linked different administrative registers are exceptional because 
they contain accurate dates of admission to institutions and loss due to follow-up 
is minimal. This feature is an advantage of our data, because longitudinal studies 
on institutional care based on questionnaire surveys or population censuses 
may suffer from incomplete follow-up due to attrition related to severe disability 
or to long periods between the surveys/censuses that measure institutional 
residence. In the case of incomplete follow-up owing to long periods between 
the surveys/censuses, it would be easy to overestimate the effects of certain de-
terminants that lead to longer periods of institutional care, such as dementia or 
living alone, and to underestimate the effects of certain socio-economic factors, 
including income, that are smaller but still important. Cross-sectional studies 
that tend to overrepresent the long-stayers attract similar criticism (Cohen et 
al. 1986), but the problem is not entirely solved in longitudinal studies with 
incomplete follow-up. Although, it is reasonable to use cross-sectional study 
designs when studying the overall use of and trends in institutional care, they 
are less appropriate for analyzing the determinants of institutional care. Cross-
sectional studies tend to reflect simultaneously both the risk of admission and 
the length of stay, and the determinants of institutional care cannot normally 
be measured prior to admission. Older people may experience rapid changes in 
their characteristics, especially in health and functioning, after moving into an 
institution, and such studies may thus give a biased picture of the reasons for 
admission. Accurate longitudinal studies are thus required in order to enhance 
understanding of the reasons for entering institutions. 
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Successive stays
The data covered several types of long-term-care institutions that provided 24-
hour assistance, including 1) nursing and service homes, and 2) health centers 
and hospitals. Both public and private institutions were included. Periods of 
long-term institutional care that comprised several stays in a row in different 
institutions were also identified. This is an important aspect of long-term in-
stitutional care as older Finns often start their care episode in health centers 
or hospitals and then move to nursing homes. They may also move back and 
forth from nursing home to hospital according to the intensity of the care they 
need. If these successive stays are not identified the whole phenomenon of 
long-term institutional care would be underestimated. 

Measuring socio-economic factors
The accurate measurement of various socio-economic conditions with no recall 
bias, especially household disposable income, is a further advantage of these 
data. Information on household income from the Tax Administration register 
is more reliable than self-reported income based on questionnaires, especially 
among the very old with memory difficulties. Household income in this study 
included pensions, wages and capital income, and was thus a rather accurate 
measure of consumption potential. 

Date of death of a spouse
The data provided an internationally unique opportunity to study admission 
into institutions after the death of a spouse in relation to the duration of be-
reavement, in that they incorporated several exact dates: the spouse’s date of 
death, and the study person’s date of admission to institutional care and date 
of death.

7.2.2 Limitations of the study

The lack of a direct measure of functional limitations
The most obvious limitation in this study is that the administrative data did 
not contain direct information on functional or cognitive limitations, which 
are known to raise the risk of institutional care (Branch and Jette 1982; Sha-
piro and Tate 1988; Steinbach 1992; Wolinsky et al. 1992; Tomiak et al. 2000; 
Aguero-Torres et al. 2001). However, our measures of dementia, psychosis, 
depressive symptoms and other mental-health problems are so closely related 
to cognitive disability that they could serve as adequate proxies of cognitive 
impairment. The absence of a direct measure of functional impairment may 
have affected the results on the effects of socio-economic factors and those 
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of having a spouse, although various socio-demographic and chronic medical 
conditions were controlled for. This may have led to overestimation of the 
effect of income on admission, if low income was strongly associated with 
functional impairment. Similarly, some of the unexplained, in terms of what 
was measured in this study, protective effect of living with a spouse could have 
been related to better unmeasured functional capacity. Furthermore, we were 
not able to examine the mechanisms, such as different aspects of functional 
disability, through which different medical conditions affect admission to 
institutional care.

Measure of disease prevalence
The second limitation of the study concerns the measurement of chronic 
medical conditions that lead to underestimation of some of them. Our data 
on disease prevalence are based on information from registers of inpatient 
hospital care and from two different medication registers. In general, the 
prevalence rates obtained were quite close to those derived from population-
based clinical examinations and other sources, e.g. diabetes, heart disease, 
and stroke (Aromaa and Koskinen 2004), Parkinson’s disease (de Rijk et al. 
2000), depression (Pahkala et al. 1995; Beekman et al. 1999) and psychosis 
(Ahto 1999). The two notable exceptions were dementia and osteoarthritis.  
Our study appears to underestimate the prevalence of dementia among those 
aged 65 and over, covering only about 10 percent of the prevalence obtained 
in clinical data sets in Finland (Sulkava 2005) and elsewhere in Europe (Lobo 
et al. 2000), but provided similar estimates of the prevalence of dementia that 
Tomiak et al. (2000) reported for older people in Manitoba, Canada. We were 
only able to identify those persons with dementia who had received hospital 
care due to dementia. Furthermore, our study appears to cover only about 15 
percent of the prevalence of osteoarthritis among older Finns (Aromaa and 
Koskinen 2004). The prevalence of common musculoskeletal disorders that sel-
dom lead to hospitalization or specific medicinal treatment cannot be entirely 
assessed from register-based data sets. The osteoarthritis cases we were able 
to identify were based on hospital diagnoses two years prior to baseline. The 
lack of association between osteoarthritis and a higher risk of institutional care 
could be related to the fact that older people who are hospitalized for knee or 
hip osteoarthritis may have endoprosthesis operations, which improve their 
functional capacity and decrease their need for institutional care. Furthermore, 
the prevalence of cancer was about 40 percent lower than indicated in the 15-
year cancer incidence data of the Finnish cancer registry (Moller et al. 2003). 
One reason for this is that the cancer cases in our study were identified from 
information on recently treated cancer: inpatient hospital care two years prior 
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to baseline or information from medication registers. Cancers that were not 
actively treated or were cured were excluded. Nevertheless, having cancer was 
not among the strongest predictors of institutional care.

This study provided similar estimates of the prevalence of diabetes and heart 
disease among people aged 65 and over as compared to both survey-based 
and clinical data sets in Finland (Aromaa and Koskinen 2004). The prevalence 
of Parkinson’s disease was consistent with previous findings based on clinical 
data sets in Europe (de Rijk et al. 2000). The prevalence of stroke in our data 
was somewhat lower than reported in studies based on clinical data on life-time 
stroke in Finland (Aromaa and Koskinen 2004). No nationally representative 
estimates of the prevalence of depression and of psychosis were available 
for older Finns at the time of this study, but regional evidence (Pahkala et al. 
1995) suggests that clinical screening for depression indicates a somewhat 
higher prevalence of depression among older people than the register-based 
data we used. However, international evidence confirms that the prevalence 
of depression at older ages varies enormously from study to study and that no 
clear consensus exists regarding the correct prevalence (Beekman et al. 1999).  
The prevalence of psychosis we identified among older women was consistent 
with previous clinical findings for south-western Finland, but among older men 
it was somewhat higher than reported previously (Ahto 1999). Overall, despite 
small differences in the prevalence of certain medical conditions between our 
study and previous studies based on other data sources, our study provided 
reliable and systematic estimates of the risk of admission into institutions for 
the majority of the treated medical conditions used in this study. 

No measure of the number of children
A further limitation was the absence of information on the number of children, 
which has been found to decrease the risk of institutional care among older peo-
ple in the United States (Salive et al. 1993; Coward et al. 1996) and among older 
women in England and Wales (Grundy and Jitlal 2007). The lack of information on 
children outside the household may have led to an overestimation of the protec-
tive effect of having a spouse in that people with a spouse are more likely to have 
children than people living alone, many of whom have never been married (18 
percent in this study) However, the overestimation is not certain because there 
are no studies on whether having children decreases the risk of moving to an 
institution among older Finns. Moreover, the size of the effect and the evidence 
in the literature strongly indicate that having a spouse is an important factor in 
reducing the risk of admission.
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Measuring area of residence
Due to data restrictions no detailed information was available on the area of 
residence, such as the municipality (NUTS 5 level of the official EU area classifi-
cation). This is unfortunate as home municipalities are responsible for provid-
ing long-term institutional care for older people and the risk of admission may 
have been higher among those living in municipalities with a better coverage of 
old-age institutional care, on average, than others, such as Helsinki, Turku, and 
Tampere among the ten largest municipalities (derived from Official Statistics of 
Finland 2003). The data did contain information on region of residence, however, 
which was categorised into 20 official regions, NUTS 3, and two further categories 
of Helsinki and the rest of the metropolitan area. There was also information 
on the level of urbanization in the municipality. These two variables available 
were adjusted to control for broad differences in the supply of and access to 
institutional care between the areas (Nihtilä and Martikainen 2007; Nihtilä et al. 
2008; Nihtilä and Martikainen 2008b). Municipal-level information would have 
made it easier to control for place-specific fixed effects. However, its absence is 
unlikely to have markedly biased the results on the effects of socio-economic 
and medical conditions or the effects of having or losing a spouse, given that 
area of residence was controlled for on a broader level. The lack of information 
on the home municipality would have been a bigger problem if the analyses 
had been conducted by type of institution in that some municipalities provide 
long-term care in nursing or service homes and others more in health centres, 
such as large and urban municipalities (Official Statistics of Finland 2003). For 
more information on the risk of admission by the level of urbanization see the 
original publication (Nihtilä and Martikainen 2007).
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8 CONCLUSIONS 

8.1 Implications for future research
The focus of this study was on entry into long-term institutional care. However, this 
might not be the only facet of long-term institutional care that is important. Ques-
tions that still need to be addressed include whether the lower risk of admission 
observed in certain groups (e.g., high-income groups) is related to postponment 
or total prevention of admission, and whether the length of stay following admis-
sion varies according to socio-demographic characteristics. The follow-up period 
in this study ended on 30 September 2003, and people who were not admitted 
into an institution during this time may have been admitted later. A prospective 
follow-up until the death of every individual or alternatively an estimation based 
on current admission and death rates would shed light on this question of pre-
vention or postponement. A relatively straightforward first step was to examine 
whether the probability of admission among those who died during the follow-up 
varied according to certain baseline characteristics such as income. These prelimi-
nary results based on multivariate logistic regression models indicated that the 
odds of having been in long-term institutional care was 1.25-times higher among 
the deceased men in the lowest income quintile group than among those in the 
highest income group, when baseline socio-demographic and chronic medical 
conditions were controlled for. The corresponding figure for women was 1.18. 
The implication is that the lower risk of admission among those with a higher 
income is related not only to postponment but also partly to prevention, which 
was more likely among the deceased with a higher income, other things being 
equal. However, further research is needed in order to analyze in more detail the 
postponement, prevention and duration of institutional care, and the likelihood 
of returning back to the community (see Martikainen et al. 2009). 

The emphasis in this study was on the main effects of various medical condi-
tions, socio-economic factors, and having and losing a spouse on the risk of 
admission to institutions among older men and women. Less attention was 
given to analyzing possible interactions among these factors, with the exception 
of those between bereavement and the level of income and education. More 
research is therefore needed in order to examine whether the effects of differ-
ent medical conditions vary according to socio-economic or partner status. 

The death of a spouse was shown to be strongly associated with long-term 
institutional care, and neither a high household income nor a high level of 
education buffered against the effects of this loss. However, information on 
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other family relationships and care outside the household was not taken into 
account. It has been found that having children reduces the risk of admission 
into institutions among older people (Salive et al. 1993; Coward et al. 1996; 
Grundy and Jitlal 2007), and it is likely that getting more help from children 
after the spouse’s death could buffer against the effects of bereavement. More 
research is needed in order to find out whether the harmful effects of bereave-
ment are weaker among those with living children, and whether daughters and 
sons play different roles in buffering the effect of spousal loss. There is also a 
need for more detailed research on the mechanisms that mediate the effect of 
bereavement on admission, preferably based on longitudinal data. 

Given that the use of service housing with 24-hour care is rapidly increasing 
(Figure 2), further research is needed on the socio-demographic determinants 
of admission to different types of institutions and on the care paths between 
them. This would now be possible because separate information on service 
housing has been collected on the national level since 2000 (Official Statistics 
of Finland 2003). As this type of long-term care is often privately provided 
(Official Statistics of Finland 2006), certain socio-economic determinants such 
as low income may be less important in explaining admission than in the case 
of publicly funded nursing homes and health centers. At the time of this study 
analysis by type of institution was not possible because the few service homes 
providing 24-hour care at the end of the 1990s were included in the same cat-
egory as nursing homes. The data included both public and private institutions 
but nursing and service homes could not be separated in our data. There is 
also a need for research on how other social and health-system features such 
as public home-help services (Official Statistics of Finland 2007), pensioners’ 
care allowance (Social Insurance Institution of Finland 2008), and new publicly 
funded vouchers for purchasing services from private-sector providers (Finlex 
2009) affect the risk of admission into institutions. 

There is also a need for more detailed information on the differences in the 
risk of admission between geographical areas in Finland and in different time 
periods. The preliminary results of this study indicate that the age-adjusted 
differences in the risk of admission between the regions are not that large, but 
they are different than the regional differences in mortality among community-
living Finns over 65 years of age (admission highest in Pirkanmaa and mor-
tality highest in North Karelia and Kainuu). These differences in admission 
rates require further study over different time periods as the regional risks of 
admission are likely to be sensitive to structural changes in the provision of 
social and health services for older people.
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8.2 Implications for policy
The findings of this study indicate that the future need for institutional care 
will depend not only on the increasing numbers of older people but also on 
the future prevalence of chronic medical conditions associated with admis-
sion, and on developments in living arrangements, housing conditions and 
income. However, policy measures are unlikely to change most of the socio-
demographic and health-related determinants of the need for institutional 
care on the population-level, or then they would take decades to work through. 
Nevertheless, there is a need for social and health-policy instruments to buffer 
the harmful effects of critical life-events and to postpone the onset of medical 
conditions associated with institutional care.

It was shown that diabetes, one of the most common chronic diseases worldwide, 
increased the risk of admission to institutions by 50 percent among older Finns. 
Given the estimated increase in the number of cases and the prevalence of dia-
betes (derived from Statistics Finland 2007; World Health Organization 2009), 
the costs of long-term institutional care related to it may also increase. Lifestyle 
changes that counter obesity and physical inactivity, the two major risk factors 
for type-2 diabetes (Alberti et al. 1997), are required to level off the potential 
future increase in long-term care costs associated with diabetes. In addition, 
the primary health care system could allocate more resources to the prevention 
of type-2 diabetes in order to detect those at an increased risk (Lindström and 
Tuomilehto 2003; Schwarz et al. 2009), to provide health counselling (Salminen 
et al. 2002) and to promote lifestyle interventions (Lindström et al. 2003) that 
are known to reduce the onset of diabetes in high-risk people. Despite the ad-
vances in medical treatments that may weaken the harmful effects of diabetes 
on functional status in the future,  however, the fact that the number of people 
with type-2 diabetes in Finland is expected to increase from the current 157,000 
in 2000 to 239,000 in 2030 (World Health Organization 2009) is likely to have 
consequences in terms of future care needs. 

Neurological disorders, including dementia, Parkinson’s disease and stroke 
were shown to be the strongest predictors of admission. Although Parkinson’s 
disease is relatively rare in people aged 65 and over (de Rijk et al. 2000), the 
ageing of the older population is likely to increase the long-term-care needs as-
sociated with it as its prevalence and the severity of the symptoms are strongly 
age-related (Lindgren 2004). However, dementia is likely be the major driver 
of increases in long-term care costs among ageing populations as it is common 
in older people and highly disabling (Fratiglioni et al. 1999; Jonsson 2004). 
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People with dementia do not only have a particularly high risk of admission, 
but they also tend to stay longer in institutions than those with other chronic 
medical conditions (results not shown). Stroke is also a major cause of ad-
mission (Nihtilä et al. 2008) and of disabilities in that the majority of people 
survive their first stroke, and a half of the survivors are left with permanent 
disabilities (Sundberg et al. 2003). However, the vast majority of permanent 
disabilities could be avoided if acute hospital treatment was received within 
three hours of the stroke (HUS 2004). It is thus of major policy importance to 
publicly finance the availability of acute treatment in different geographical 
areas in Finland, and to provide rehabilitation after stroke to counter the 
increasing need for long-term institutional care.  

The findings in this study showed that the inverse relationship between house-
hold income and the risk of admission to institutions was partly explained by 
and mediated through other socio-demographic factors and chronic medical 
conditions. As one of the medical conditions mediating this effect was diabetes in 
women, it is essential to monitor the income differences in the onset and severity 
of diabetes in order to guarantee equal treatment regardless of income.

According to the results poor housing is associated with an increased risk of 
admission to institutional care at older ages. Living in a very poorly equipped 
dwelling raised the risk of admission by 12–14 percent, and living in a poorly 
equipped dwelling, lacking washing facilities or central or fixed electric heat-
ing, by 6–8 percent. These effects are of policy relevance because about 20 
percent of Finnish community-living older people lived in a poorly or very 
poorly equipped dwelling at the time of the study. Poor housing conditions 
are among the few socio-economic risk factors for institutional care that could 
possibly be ameliorated by policy instruments such as publicly funded sup-
port for housing renovations. Renovation of dwellings, especially of bathroom 
facilities, could make basic bodily maintenance easier for older people and 
improve their chances of remaining in the community, especially for those 
with functional disabilities. However, this study did not produce any evidence 
of an association between the presence of a lift in an apartment house and a 
reduced risk of institutional care. This result could be related to selection into 
different apartment houses according to unmeasured functional disabilities: 
older people with more disabilities might choose to avoid apartment houses 
without lifts or choose to live on the ground floor. 

The death of a spouse is evidently a critical moment in the life course of an 
individual as it strongly increased the risk of admission to institutional care. 
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A particularly high risk of admission on the population-level was observed 
from one to two months following bereavement, and this decreased over time. 
These findings provide indirect evidence of the effects of the loss of social and 
instrumental support that is reflected in an increased need for care. Policy 
measures such as targeted tax reductions for purchasing private home-help 
services, or allocated public home-help services targeted on the bereaved soon 
after a spouse’s death could buffer the harmful effects of widowhood. These 
additional services and financial support for the bereaved should be provided 
without the need for extensive administrative procedures. In addition, more 
flexibility is needed in the labor market to allow short-term family leave for 
adult children in order to take care of their recently widowed parents.

Given the aim in the Finnish old-age policy to shift the balance of care from 
institutions towards home-based services, it is of policy importance to under-
stand that a rapid decline in the supply of long-term institutional care could 
lead to unmet needs unless alternative care is available, as the older population 
itself is ageing (Statistics Finland database 2007). In order to cut down the 
increasing amount of social and health-care expenditure related to an ageing 
population, the aim on the national policy level is to increase the proportion 
of older people aged 75 and over living at home from the current 90.1 percent 
in 2006 up to 91–92 percent by 2012 (Ministry of Social Affairs and Health 
2008b). The current target is to change the structure of institutional care by 
dramatically decreasing the proportion of older people receiving long-term 
care in nursing homes and health centres, and increase the usage of service 
homes with 24-hour care, which are less expensive, and simultaneously ex-
tending the coverage of regular home care and support for informal care in 
order to support living in the community. These national targets were set in 
February 2008 before the deepening of the global financial crisis in September 
2008 (Wikipedia 2009). Given the changed economic environment, it may be 
difficult to achieve the target of increasing the coverage of regular home care, 
the provision of which tends to decline during economic recessions, as it did 
the 1990s (Official Statistics of Finland 2003). Because of the growing pressure 
from a declining economy (Statistics Finland 2009) and an ageing population 
(Statistics Finland 2007) on care expenditure and use it is of major policy 
importance to delay the need for institutional care on the population level 
in order to avoid unmet care needs. The findings in this study imply that the 
need for institutional care at older ages depends not only on the ageing of the 
population but also on the future prevalence and severity of chronic medical 
conditions associated with institutional care, and on older people’s income, 
housing conditions and access to informal care from their spouse. 
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APPENDICES

Appendix  1. Distribution of the study population in 1997 and proportions 
entering long-term institutional care from January 1998 to September 2003 
by age, living arrangements, and area characteristics, men and women aged 65 
and over, Finland

Distribution Entering Distribution Entering
% institution % institution

% %
Age (years) I II III IV (a)
   65-69 38,5 4,2 29,7 4,0
   70-74 29,5 7,7 27,2 8,8
   75-79 17,4 13,5 20,9 17,0
   80-84 9,5 22,3 13,5 28,9
   85-89 4,2 29,5 6,7 39,3
   90+ 1,1 38,6 1,9 47,0
Living arrangements I II III IV (b)
   Living with spouse/married 69,7 7,8 35,1 8,0
   Living with partner/not married 2,4 7,9 1,4 10,6
   Living alone / married 1,7 14,2 0,9 13,6
   Living alone / widowed 10,3 18,8 34,6 19,2
   Living alone / divorced 4,7 12,6 6,6 14,7
   Living alone / never married 5,2 13,8 7,9 18,9
   Living with others 6,1 14,3 13,6 17,7
First language II
   Finnish 91,2 9,9 92,3 14,4
   Swedish 8,4 10,6 7,4 16,8
   Other 0,4 6,0 0,3 10,0
Level of urbanization in
municipality I II III
   Urban 51,2 10,4 55,8 15,0
   Semi-urban 17,1 9,4 15,9 14,1
   Rural 31,8 9,7 28,2 14,1
Region of residence I II III IV
   Helsinki 8,3 11,6 10,5 15,7
   Rest of metropolitan area 4,3 9,1 4,1 13,6
   Rest of Uusimaa 5,2 9,8 5,0 14,8
   Itä-Uusimaa 1,7 9,2 1,6 14,3
   Varsinais-Suomi and Åland 10,0 9,9 10,0 15,0
   Satakunta 5,4 10,0 5,4 14,9
   Kanta-Häme 3,7 9,3 3,7 15,1
   Pirkanmaa 9,0 11,9 9,2 16,6
   Päijät-Häme 3,9 9,3 4,1 13,8
   Kymenlaakso 4,3 11,6 4,3 16,8
   South Karelia 3,1 9,1 3,2 13,6
   Etelä-Savo 4,1 10,9 4,0 15,0
   Pohjois-Savo 5,4 9,0 5,5 12,7
   North Karelia 3,8 9,0 3,8 13,8
   Central Finland 5,4 9,6 5,2 13,5
   South Ostrobothnia 4,7 8,5 4,5 13,1
   Ostrobothnia 4,1 10,4 3,7 16,7
   Central Ostrobothnia 1,5 8,1 1,3 13,9
   North Ostrobothnia 6,3 9,4 5,7 13,2
   Kainuu 2,1 8,3 1,9 10,9
   Lapland 3,9 9,9 3,5 12,8

All 100,0 10,0 100,0 14,6
N 108474 10823 172248 25117
(a) 1-year age-groups in substudies I-IV
(b) less categories in sub-study III, only those with a spouse or partner included in sub-study  IV

MEN WOMEN 
Variables included 
in sub-studies
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Appendix  2. Distribution of the study population in 1997 and proportions 
entering long-term institutional care from January 1998 to September 2003 
by socio-economic and housing characteristics, men and women aged 65 and 
over, Finland

Distribution Entering Distribution Entering
% institution % institution

% %
Education I II III IV
   Tertiary 13,6 7,7 8,0 12,0
   Intermediate 12,3 9,2 13,6 12,0
   Basic or less 74,1 10,5 78,4 15,3
Social class I II III
   Upper white-collar 11,2 7,9 7,4 12,0
   Lower white-collar 14,8 9,4 26,1 12,6
   Worker specialized 28,8 10,7 17,1 18,1
   Worker non-specialized 16,9 10,1 25,5 13,0
   Farmer 19,6 10,8 16,9 17,0
   Self-employed 7,5 8,3 4,6 13,4
   Other 1,3 13,9 2,3 21,7 I II III
Home ownership
   Owner 83,8 9,0 78,1 13,1
   Renter 12,7 15,7 18,0 20,8
   Other or unknown 3,5 12,4 3,8 15,7
House type I II III
   Detached house 55,7 8,4 42,7 11,9
   Semi-detached house 10,7 11,9 11,9 16,7
   Apartment house with lift 16,9 11,9 23,6 16,5
   Apartment house without lift 14,5 12,0 19,7 15,8
   Other 2,2 13,8 2,2 23,3
Level of equipment in dwelling
   Well equipped 79,0 9,8 81,6 14,5 I II III
   Poorly equipped 8,9 10,4 8,3 14,4
   Very poorly equipped 12,1 10,9 10,1 15,4
Possession of car I II III
   Yes 58,6 6,1 8,6 6,1
   No 40,8 15,5 90,9 15,4
   Missing 0,6 12,7 0,5 17,1
Income
   5. Quintile (highest) 23,9 7,4 17,5 10,6 I II III IV
   4. Quintile 23,1 8,1 18,3 10,5
   3. Quintile 21,0 10,2 20,1 13,2
   2. Quintile 17,3 12,2 20,8 16,2
   1. Quintile (lowest) 14,7 14,2 23,4 20,5

All 100,0 10,0 100,0 14,6
N 108474 10823 172248 25117

MEN WOMEN 
Variables included in 

Sub-studies
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Appendix  3. Prevalence of chronic medical conditions in the study population 
in 1997 and proportions entering long-term institutional care from January 
1998 to September 2003 by these conditions, men and women aged 65 and over, 
Finland

Prevalence Entering Prevalence Entering
% institution % institution

% %

Cancer 5,1 13,6 4,1 17,0 I II III IV
Diabetes 10,1 15,2 10,1 21,7 I II III IV
Dementia 0,6 55,3 0,6 70,2 I II III IV
Psychosis 1,8 19,4 2,9 28,6 I II III IV
Depressive symptoms 6,5 21,3 10,7 27,8 I II III IV
Other mental health disorders 4,3 26,3 5,4 33,4 I II III IV
Parkinson's disease 1,9 29,5 1,7 40,0 I II III IV
Other neurological diseases 4,7 17,9 4,0 24,6 I II III IV
Heart disease 29,7 11,7 26,1 20,2 I II III IV
Stroke 2,5 26,6 1,6 35,2 I II III IV
Chronic asthma and COPD* 7,7 10,5 6,6 13,8 I II III IV
Other respiratory diseases 4,1 18,4 2,9 26,0 I II III IV
Arthritis 2,5 11,0 4,8 19,0 I II III IV
Osteoarthritis 1,9 11,6 2,9 17,2 I II III IV
Hip fracture 0,5 31,5 1,0 38,6 I II III IV
Other accident or violence 3,5 17,5 4,0 29,0 I II III IV
Other hospital diagnoses 25,5 14,5 26,1 22,2 I II III IV
Other diseases 33,9 10,9 41,9 16,5 I II III IV

At least one of the diseases 71,7 11,6 73,7 17,1
None of the diseases 28,3 5,8 26,3 7,6

All 100,0 10,0 100,0 14,6
N 108474 10823 172248 25117
*COPD: chronic obstructive pulmonary disease

MEN WOMEN 
Variables included in 

sub-classes
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Chronic conditions and the risk of long-term
institutionalization among older people

Elina K. Nihtilä1, Pekka T. Martikainen2, Seppo V.P. Koskinen3,
Antti R. Reunanen3, Anja M. Noro4, Unto T. Häkkinen4

Background: As the public expenditure on long-term care is likely to increase with the ageing of the
population, identifying chronic medical conditions associated with the risk of long-term institutiona-
lization is of particular interest. However, there is little systematic evidence showing how chronic
medical conditions, other than dementia, affect the risk of entering into institutional care in the general
older population. Methods: We used population-based follow-up data on Finnish older people aged 65
and over (n¼ 280 722), to estimate the impact of different chronic conditions on the risk of long-term
institutionalization. Furthermore, we analysed which chronic conditions were more strongly associated
with the risk of institutionalization than with the risk of death without institutionalization.
Cox proportional hazard regression models were used. Results: Our results showed that dementia,
Parkinson’s disease, stroke, depressive symptoms, other mental health problems, hip fracture and
diabetes were strongly associated with increased risk of long-term institutionalization, independent of
socio-demographic confounders and the presence of other chronic conditions. All these conditions
raised the risk of institutionalization by 50% or more. Dementia, Parkinson’s disease, stroke and mental
health problems were more strongly associated with the risk of institutionalization than with the risk
of death without institutionalization. Conclusions: Overall, these results show that the future demand
for institutional care depends not only on the ageing of the population but also on the development
of the prevalence and severity of chronic conditions associated with institutionalization.

Keywords: chronic disease, follow-up study, institutionalization, older adults, population based
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . .

Introduction

As the public expenditure on long-term care is likely to
increase with the ageing of the population, a better

understanding of the factors related to long-term institutional
care is of particular interest. Several population-based
prospective studies have shown that functional disability1–6

and cognitive impairment1,2 are associated with institutiona-
lization, but systematic evidence on the effects of different
chronic diseases on institutionalization is scarce. Dementia has
been shown to increase the risk of institutionalization,7

independent of comorbid conditions8 and functional
disabilities.5,6,9 Furthermore, population-based cross-sectional
studies indicate that neurological diseases in general,10 and
some specific neurological diseases such as Parkinson’s
disease11 and stroke,12 are associated with living in an
institution. However, because of the cross-sectional design of
these studies it is difficult to determine whether the presence of
disease predates institutional entry or not. In addition,
evidence on the effects of other chronic diseases on
institutionalization among general older populations is rarely
available, and the effects of different diseases have seldom been
studied simultaneously. Furthermore, evidence of the effect of
some medical conditions, such as hip fracture, is partly
inconsistent.5,6

Using population-based survival data with continuous
time scale of institutionalization, we assessed which chronic
conditions were most strongly associated with long-term
institutionalization. More specifically, we examined how
different chronic conditions were associated with entry into
institutional care, independent of socio-demographic con-
founders and other chronic conditions, and evaluated which
chronic conditions were associated more strongly with the
risk of institutionalization than with the risk of death without
institutionalization.

Methods

Register-based data

The data were based on a 40% individual-level sample of the
total Finnish population aged 65 and over on 31 December
1997 (301 263 persons), drawn from a population registration
database at Statistics Finland using simple random sampling.
These data are collected annually from different administrative
records to provide Labour-Force Statistics,13 and they contain
all persons living in Finland and detailed socio-demographic
information. This baseline sample, already linked with dates
of death, was linked with information on institutional care
and prior hospital diagnoses provided by the National
Research and Development Centre for Welfare and Health
(STAKES), and with information from medication registers
provided by the Social Insurance Institution. The data linkage
was carried out at Statistics Finland using personal identifica-
tion codes (TK 53-576-04 and TK 53-499-05). We excluded
all those who were already institutionalized (5.86%) or who
for some other reason did not reside in private households
at baseline (0.96%). The effective study sample, representative
of the total Finnish community-living older population,
consisted of 280 722 persons, who were followed for first
entry into long-term institutional care or death from 1 January
1998 to 30 September 2003.
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Long-term institutional care

Long-term institutional care was defined as 24-hour care in
nursing homes, service homes, hospitals and health centres
lasting for over 90 days or confirmed by a long-term care
decision. Long-term psychiatric care was included. The over-
90-days criterion was met if a patient had stayed in the
same institution or successively in different institutions for
the time required. About 75% of first stays in long-term
institutional care that started during the follow-up began
in hospitals or health centres and 25% in nursing or service
homes.
The information on long-term institutional care was based

on the Client Censuses of Health Care (including hospitals
and health centres), and on the Client Censuses of Social Care
(including nursing and service homes), both of which were
carried out at the end of every year from 1997 to 2003, and on
the annual discharge data containing information on stays
which were completed. The registers of Health Care have
been collected since 196714 and are regarded as very accurate,
while those of Social Care are known to be less complete.
Approximately 9% of the nursing and service homes providing
24-hour care did not participate in the Client Census of
Social Care in 2003.15 However, it is very likely that the
proportion of care episodes that were undetected from the
Client Census is much smaller, as institutions not participating
in the Census are likely to be small. It is also likely that the
nursing and service home stays are somewhat better covered
in the censuses than in the discharge data,16 which may have
underestimated the number of short stays. We used both
Client Censuses and discharge data to minimize under
coverage in nursing homes, but recognize that the absolute
level of institutionalization may be a slight underestimate
in our study.

Chronic conditions

This study used 18 dichotomous indicators of chronic medical
conditions, including cancer, diabetes, dementia, psychosis,
depressive symptoms, other mental health disorders,
Parkinson’s disease, other neurological diseases, heart disease,
stroke, chronic asthma or other similar chronic obstructive
pulmonary diseases, other respiratory diseases, arthritis,
osteoarthritis, hip fracture, other conditions related to accident
or violence, other hospital diagnoses and other chronic
diseases that give the right to reimbursement for drug costs
(Appendix). We mainly used three register sources to assess
chronic medical conditions: (i) the principal cause of
hospitalization during 1996–97, (ii) the right to reimburse-
ment for drug costs under the Special Refund Categories
due to certain diagnosed chronic medical conditions during
1997 and (iii) purchase of prescription medication during
1996–97. The persons studied were categorized as having
a chronic condition if they had it according to at least one
of these sources.
The principal cause of hospitalization was based on the

Tenth Revision of the International classification of diseases
(ICD10),17 the right to reimbursement for drug costs under
the Special Refund Categories was based on the Finnish disease
classification of the Social Insurance Institution,18 and
purchases of prescription medication were based on the
Anatomical Therapeutic Chemical Classification (ATC).19,20

The Finnish disease classification was based on the drug
reimbursement system of the Social Insurance Institution.
Certain chronic medical conditions were reimbursed under the
Special Refund Categories which covered 75% or 100% of the
costs of a single drug purchase exceeding a fixed deductible of
4.20 euros.18,21 To receive reimbursement, the patient had to
submit to the Social Insurance Institution a doctor’s certificate
stating the illness, its severity and the medication required to

treat it. The patient’s wealth, age or affiliation to other special
groups did not affect reimbursement, but the severity of the
illness did.21

Control variables

We used age, living arrangements, socio-economic measures,
housing conditions, region of residence and urbanicity as
control variables which were measured at baseline. Age and
living arrangements are associated with both institutionaliza-
tion1 and health,22,23 and socio-economic characteristics and
housing conditions were associated with institutionalization
in our data. Region of residence and urbanicity were adjusted
for to control for differences in the supply of and access to
institutional care between the areas.
Living arrangement categories were: living with a spouse

or partner, living alone and being married, living alone and
being widowed, living alone and being divorced, living alone
and being never married and living with others. The three
educational categories were: tertiary education, intermediate
education, and basic education or unknown. Disposable
income of the household was adjusted for the number of
persons in the household according to the OECD equivalence
scale,24 with the exception of children who were weighted
as adults because of the data restrictions. Home ownership
categories were: owners, renters, and others and unknown.
The possession of a car was categorized: yes, no and missing.
The house type categories were: detached house, semi-
detached house, apartment house with lift, apartment house
without lift and other. The level of equipment in a dwelling
was categorized into three categories: well-equipped, poorly-
equipped and very poorly-equipped. A dwelling was regarded
as well-equipped if it had piped water, sewer, hot water, flush
toilet, washing facilities (shower/bath/sauna) and central or
fixed electric heating, as poorly-equipped if it lacked washing
facilities or central or fixed electric heating, and as very poorly-
equipped if it lacked piped water, sewer, hot water or flush
toilet.
Region of residence was categorized into 20 official regions

(NUTS3), with the exception of the region of Uusimaa which
was divided into three parts (Helsinki, the metropolitan area,
and the rest of Uusimaa), and the Åland Islands which were
combined with Southwest Finland. The urbanicity was based
on the proportion of people living in different built-up
areas and the population of the largest built-up area.
The municipality was categorized as urban if at least 90% of
the population lived in built-up areas and the largest built-up
area had at least 15 000 residents, as semi-urban if 60–90%
lived in built-up-areas and the largest built-up area had
4000–15 000 residents, and as rural if under 60% lived in
built-up-areas and the largest built-up area had under 15 000
residents or if 60–90% lived in built-up-areas and the largest
built-up area had under 4000 residents. A built-up area was
defined as a group of houses with at least 200 residents and
where the distance between the houses did not normally exceed
200m. The distribution of the study cohort by the control
variables (expect NUTS3) is presented in table 1.

Statistical methods

The Cox proportional hazards regression models were used
to estimate the determinants of entry into institutional care.
Time to first entry was measured in days. A study person was
censored at the time of death or at the end of the follow-up.
Separate Cox regression models were fitted to estimate the
determinants of death without entering into institutional care.
A study person was censored at the time of institutionalization.
All statistical analyses were performed with StataSE 825

separately for men and women, as diabetes, psychoses,
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depressive symptoms, other neurological diseases, stroke,
chronic asthma, arthritis, and conditions related to accidents
or violence were differently associated with the risk of
institutionalization for the sexes.

Results

The impact of chronic conditions on
institutionalization

Almost 15% of older women and 10% of older men entered
into long-term institutional care during the follow-up
(table 2). Entering institutional care was associated with
several chronic conditions. Older people with dementia,
Parkinson’s disease and hip fracture had the highest rates
of institutionalization (women: 70%, 40% and 39%, men:
55%, 30% and 32%).
After controlling for socio-demographic confounders and

other chronic conditions, several chronic conditions were
still associated with institutionalization (table 2). In both men
and women, dementia and Parkinson’s disease raised the
risk of institutionalization the most. Furthermore, psychosis,
stroke, other mental health problems, depressive symptoms,
hip fracture and diabetes were strongly associated with

institutionalization. All these conditions raised the risk of
institutionalization by 50% or more, except for psychoses
in men which raised the risk by 40%. Also other conditions
related to accidents or violence, arthritis, other neurological
diseases, cancer, respiratory diseases other than asthma, other
hospital diagnoses, heart disease and other chronic diseases
raised the risk of institutionalization. Chronic asthma was
associated with institutionalization only among men.
Osteoarthritis was not associated with institutionalization.
We further tested for proportionality of hazards over time.

Parkinson’s disease was the only chronic condition for
which the relative risk of institutionalization rose during
the follow-up. In contrast, for depression and other hospital
diagnoses the relative risk of institutionalization declined
during the follow-up among both men and women.

Comparing relative institutionalization and
mortality rates by chronic condition

In both men and women, dementia, Parkinson’s disease,
psychosis, depressive symptoms, other mental health disorders
and stroke were more strongly associated with the relative
risk of institutionalization than with the relative risk of
death without institutionalization, after controlling for socio-
demographic confounders and the presence of comorbid
conditions (figure 1). Our results, not shown here, indicated
that the institutionalized older adults with dementia,
Parkinson’s disease, mental health problems or stroke stayed
in institutions for longer periods than those with other
conditions measured in our study. In contrast, cancer and
heart diseases were more strongly associated with the risk
of death without institutionalization than with the risk of
institutionalization.

Discussion

The impact of chronic conditions on
institutionalization

Our results indicate that dementia and Parkinson’s disease
were the strongest determinants of institutionalization in both
genders, after adjustment for socio-demographic confounders
and for other diseases. Furthermore, stroke, depressive
symptoms, other mental health problems, hip fracture and
diabetes were strongly associated with institutionalization.
All these conditions raised the risk of institutionalization by
50% or more. Because of the large number of study subjects
followed for institutionalization, many other chronic condi-
tions were also statistically significant predictors of institution-
alization despite the relative weakness of some effects.
As most previous studies on institutionalization include

only older adults with certain specific disabilities, results on
the effects of chronic conditions in the general older
population are scarce. However, our results are consistent
with the few earlier population-based findings showing that
dementia is a strong predictor of institutionalization,5–7,9 and
confirms findings of Banaszak-Holl et al.9 indicating that
stroke, mental health problems and diabetes are associated
with institutionalization, independent of various socio-
demographic confounders. Furthermore, Valiyeva et al.26

found that diabetes increased the risk of institutionalization,
independently of socio-demographic confounders and baseline
medical conditions, especially when combined with lifestyle-
related risk factors such as smoking, obesity or physical
inactivity. However, Banaszak-Holl et al.9 measured date of
admission into nursing home with surveys carried out every
2 or 3 year, so that nursing home stays that were completed
between the surveys were not included. This could have
underestimated the effects of certain diseases, such as cancer,

Table 1 The distribution of Finnish community-living older
women and men by socio-demographic characteristics

Women

Distribution

(%)

Men

Distribution

(%)

Mean age (SD) 74.2 (6.7) 72.6 (6.1)

Living arrangements

Living with spouse or partner 36.4 72.0

Living alone/married 0.9 1.7

Living alone/widowed 34.6 10.3

Living alone/divorced 6.6 4.7

Living alone/never married 7.9 5.2

Living with others 13.6 6.1

Income

5. Quintile (highest) 17.5 23.9

4. Quintile 18.3 23.1

3. Quintile 20.1 21.0

2. Quintile 20.8 17.3

1. Quintile (lowest) 23.4 14.7

Education

Tertiary 8.0 13.6

Intermediate 13.6 12.3

Basic or unknown 78.4 74.1

Home ownership

Owner 78.1 83.8

Renter 18.0 12.7

Other or unknown 3.8 3.5

Possession of car

Yes 8.6 58.6

No 90.9 40.8

Missing 0.5 0.6

House type

Detached house 42.7 55.7

Semi-detached house 11.9 10.7

Apartment house with lift 23.6 16.9

Apartment house without lift 19.7 14.5

Other 2.2 2.2

Level of equipment in dwelling

Well equipped 81.6 79.0

Poorly equipped 8.3 8.9

Very poorly equipped 10.1 12.1

Urbanicity

Urban 55.8 51.2

Semi-urban 15.9 17.1

Rural 28.2 31.8

All 100.0 100.0

N 172 248 108 474

Note: Finnish regions excluded from the table
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that cause institutionalization for shorter periods at the
proximity of death. However, in a continuous follow-up
study of older Canadians living in Manitoba, Tomiak et al.6

were able to detect shorter nursing home stays more
accurately. Their results showed that Alzheimer’s disease and
dementia, and other mental disorders raised the risk of
nursing home admission among both men and women, and
stroke and musculoskeletal disorders only among men.
However, Tomiak et al.6 analysed nursing-home admission

after adjustment for functional disability which could have
underestimated the effects of conditions (e.g. stroke, diabetes,
hip fracture) which are likely to cause functional disability.
For example, Banaszak-Holl et al.9 showed that the effects of
stroke and diabetes on institutionalization disappear after
controlling for functional disability.9 This indicates that the
effects of stroke and diabetes are largely mediated through
functional disability. In a longitudinal study of Swedes over
75 years of age living in an urban district of Stockholm,
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Figure 1 Relative institutionalization and mortality rates without institutionalization by chronic condition and their 95%
confidence intervals, Finnish community-living women and men aged 65 and over (Adjusted for other chronic conditions,
age, living arrangements, education, income, home ownership, possession of a car, house type, level of equipment in a dwelling,
region of residence and urbanicity)
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Aguero-Torres et al.5 showed that dementia and hip fracture
raised the probability of institutionalization, independent of
functional disability. This could mean that dementia and
hip fracture have effects that go beyond functional disability,
such as heavy care giving burden to relatives. Our study
supports the Swedish result5 that hip fracture markedly
increases the risk of institutionalization.
Our follow-up study supports previous cross-sectional

evidence of the association between Parkinson’s disease and
living in an institution that has been reported for older
Canadians,27 Europeans11 and Hong Kong Chinese.28 Few
previous studies have examined whether cancer,5,6,9 heart
disease5,6,9 and arthritis6,9 are associated with institutionaliza-
tion. Overall, previous studies have suggested that cancer and
heart disease are not associated with institutionalization,
after adjustment for socio-demographic confounders9 and
functional disability.5,6 In contrast to previous studies, we
found that cancer raised the risk of institutionalization, after
adjustment for socio-demographic confounders. In addition
to different modelling strategies, these differing results could
be related mainly to two factors. First, we included institu-
tional care provided in general hospitals. Cancer patients who
need intensive treatment or palliative care before death are
more likely to move into general hospitals than nursing homes
or mental hospitals. In Finland, publicly provided palliative
care is mainly given in hospitals. Second, our study identified
only those cancer cases that were recently treated; untreated or
cured cancers were excluded. Furthermore, in our exception-
ally large data set, heart disease was a statistically significant,
albeit a very weak predictor of institutionalization.
As many chronic diseases tend to cause decline in functional

status, the effects of chronic diseases on entering into
institutional care are likely to be mediated by the onset of
functional disability. Several prospective studies have shown
that stroke or transient ischaemic attack, diabetes, arthritis, hip
or other fractures and hypertension are associated with decline
in functional status,29 as well as dementia,30 and Parkinson’s
disease.31 At older ages, admission to institutional care is in
most cases preceded by a professional assessment of functional
disability and thus routine adjustment for functional disability
in the analyses of institutionalization tends to underestimate
the effects of medical conditions that cause functional
disability. As our register-based data did not contain informa-
tion on functional disability, we were not able to examine the
mechanisms, such as different aspects of functional disability,
through which chronic conditions affect institutionalization.
Our results showed that diabetes, one of the most common

chronic diseases worldwide, was strongly associated with
institutionalization. As the prevalence of diabetes is estimated
to increase in the future,32,33 the costs of long-term institu-
tional care related to diabetes could also increase.
The population attributable risk percentage of institutionaliza-
tion due to diabetes was even higher than due to Parkinson’s
disease (5.3% vs. 2.1%) because diabetes is more common.
Lifestyle changes that affect obesity and physical inactivity,
the two major risk factors for type 2 diabetes,33,34 are required
to level off the potential future increase in long-term care
expenses associated with diabetes. In addition, further research
is needed to assess the effect of chronic diseases on
institutionalization in different population subgroups.

Comparing relative institutionalization and
mortality rates by chronic condition

Comparison of the relative institutionalization and mortality
rates by chronic condition showed that mental health
problems (psychosis, depressive symptoms and other mental
health problems) and specific neurological disorders (e.g.
dementia, Parkinson’s disease, stroke) were more strongly

associated with the risk of institutionalization than with the
risk of death without institutionalization. That these condi-
tions affect institutionalization more than mortality is related
to two related processes. First, these conditions tend to a have
long-term disability impact on older individuals’ lives, and
older people institutionalized with the preceding neurological
or mental problems stay in institutions for longer periods than
older people with other chronic conditions. Second, because
of this disability impact, some of the neurological conditions,
such as dementia35 and stroke,36 are known to be highly
burdensome to the caregiver, which could strengthen families’
intentions to seek institutional care for the older person.

Considerations on data and measurement
of disease prevalence

Our data on disease prevalence are based on registration data
of in-patient hospital care over a period of two years prior to
baseline and on information from two different medication
registers. In general, the prevalence rates obtained in this study
were quite close to those derived from population-based
clinical examinations and other sources (e.g. diabetes,37 heart
disease,37 Parkinson’s disease,38 stroke,37 depression,39,40

psychosis,41 cancer42). The two notable exceptions were
dementia and osteoarthritis. Our study appears to under-
estimate the prevalence of dementia, covering only about 10%
of the prevalence obtained in clinical data sets in Finland43 and
elsewhere in Europe44 but provided similar estimates of the
prevalence of dementia that Tomiak et al.6 reported for older
Canadians. We were only able to identify those persons with
dementia who had received hospital care due to dementia,
and these cases are likely to represent the most severe forms
of dementia. Furthermore, our study appears to cover only
about 15% of the prevalence of osteoarthritis among Finnish
older people.37 Common musculoskeletal disorders that
seldom lead to hospitalization or specific medicinal treat-
ment cannot be covered using register-based data sets.
The osteoarthritis cases we were able to identify were based
on hospital diagnoses. In our study, osteoarthritis was not
associated with the risk of institutionalization. This could
be related to the fact that those older adults hospitalized for
knee or hip osteoarthritis can undergo endoprosthesis
operations, which improve their functional capacity and
decrease their need for institutional care.
However, nationally representative data that link different

administrative registers provided several empirical and meth-
odological advantages, as missing information and loss due
to follow-up are minimal. This is unique as prospective studies
on institutionalization based on questionnaires can suffer
from lack of complete follow-up due to attrition related to
severe disability or due to long periods between the surveys.
The latter problem can easily overestimate the effects of certain
conditions that cause very long periods of institutional care,
such as dementia, and underestimate the effects of other
important conditions, such as diabetes or cancer, that cause
shorter periods of institutional care. Furthermore, our data
covered several types of institutions that provided long-term
care, including nursing homes, services homes, hospitals and
health centres. In addition, in Finland, information on socio-
economic factors, such as disposable income, originating from
the Tax Administration, is more reliable than self-reported
income based upon questionnaires, especially in very old age.

Conclusions

Our study is unique in that we have systematically assessed the
effects of a broad range of diseases on admission into
institutional care in a nationally representative follow-up
study of over 280 000 older men and women. Our study was
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the first population-based follow-up study to show that
Parkinson’s disease, with dementia, is one of the strongest
predictors of institutionalization. Furthermore, Parkinson’s
disease was the only chronic condition for which the relative
risk of institutionalization rose during the follow-up.
This is fully consistent with the nature of Parkinson’s disease
as a progressive disease that is likely to cause gradual decline
in functional status over time.45 These results may have
important implications for targeting home help services for
older adults with chronic diseases to delay or prevent their
institutionalization. Our results indicate that the future
demand for institutional care depends not only on the
ageing of the population, but also on the development of
the prevalence and severity of chronic diseases among older
people.
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Key points

� Systematic evidence showing how chronic conditions,
other than dementia, affect the risk of entering into
institutional care in the general older population is
meagre.

� We assessed the effects of a broad range of diseases
on admission into long-term institutional care in a
nationally representative follow-up study of over
280 000 Finnish older adults.

� Parkinson’s disease was, after dementia, the strongest
predictor of institutionalization, followed by stroke,
mental health problems, hip fracture, and diabetes.

� The results have important implications for targeting
home help services for older people to delay or prevent
institutionalization

� The future demand for institutional care depends
not only on the ageing of the population, but on the
development of the prevalence of chronic diseases.
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Appendix Classification of chronic medical conditions used in this study

Classification of

chronic conditions

Hospital diagnoses

(ICD 10 codes in parentheses)

Special refund category

(Finnish codes in parentheses)

Prescription medication

(ATC codes in parentheses)

Cancer (C00-C97) Breast cancer (115) Cancer medication (L)

Prostatic cancer (116)

Gynecological cancers (128)

Other malignant tumors (130)

Melanoma and renal cancer (180)

Diabetes (E10–E14) Diabetes (103) Diabetes medication (A10)

Dementia (F00–F03, G30) – –

Psychosis (F20–F29, F30.2, F31.2, F31.5, F32.3, F33.3) Psychosis (112) –

Depressive symptoms (F31.3, F31.4, F31.6, F32, F33, F34.1,

F38.10, F41.2, excluding F32.3, F33.3)

– Anti-depressants (N06A)

Other mental health

disorders

(Other F00–F99) – Psychosis medication (N05A)

if not information on

diagnosis of psychosis (112)

Parkinson’s disease (G20) Parkinson’s disease (110) Parkinsonism medication (N04)

Other neurological diseases (Other G00–G99) Epilepsy (111) Epilepsy medication (N03)

Multiple sclerosis (109)

Some apoplectic symptoms (108)

Trigeminusneuralgia or

glossofaryngikusneuralgia (119)

Heart disease (I00–I09, I20–I52) Cardiac insufficiency (201) –

Coronary heart disease (206)

Arrhythmia (207)

Stroke (I60–I69) – –

Chronic asthma and COPDa (J40–J45) Chronic asthma and COPD (203) –

Other respiratory diseases (Other J00–J99) – –

Arthritis (M05–M06) Arthritis (202) –

Osteoarthritis (M15–M19) – –

Hip fracture (S72) – –

Other accidents or violence (Other S00–T98) – –

Other hospital diagnoses (Other A00–Z99) – –

Other diseases Other chronic conditions (Other 101–601)

a: Other chronic obstructive pulmonary diseases
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Household income and other socio-economic
determinants of long-term institutional care among

older adults in Finland

Elina Nihtilä and Pekka Martikainen
University of Helsinki

An analysis of longitudinal data on Finnish older adults shows that the probability of admission to long-

term institutional care is inversely associated with household income: women in the lowest income quintile

are 35 per cent more likely, and men in the lowest quintile 59 per cent more likely to be admitted than those

in the highest quintile, independently of age, first language, and area characteristics. Controlling for other

socio-demographic characteristics and medical conditions reduces these differences by 59 and 78 per cent,

respectively. Being a renter and living in poorly equipped housing increases the probability of admission to

institutional care, while the possession of a car and living in a detached house decreases it, independently of

other factors. These results imply that the future need for institutional care will depend not only on the

increasing numbers of older people but also on socio-economic factors and housing conditions.

Keywords: institutionalization; institutional care; income; aged; population register; prospective studies;

Finland
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Introduction

As populations continue to age, research on the

determinants of receiving institutional care is ex-

panding. Prospective studies have consistently

shown that, as well as advanced age, the probability

of entering institutional care is associated with the

following factors among the older population:

functional disabilities (Branch and Jette 1982;

Shapiro and Tate 1988; Foley et al. 1992; Steinbach

1992; Wolinsky et al. 1992; Tomiak et al. 2000;

Aguero-Torres et al. 2001; Nuotio et al. 2003;

Banaszak-Holl et al. 2004); cognitive impairment

(Branch and Jette 1982; Shapiro and Tate 1988;

Foley et al. 1992); and dementia (Jagger et al. 2000;

Tomiak et al. 2000; Aguero-Torres et al. 2001; Eaker

et al. 2002; Banaszak-Holl et al. 2004). Research has

also shown that an increased probability of admis-

sion to institutional care is also associated with

certain living arrangements, such as living alone or

not having a spouse (Grundy 1992; Grundy and

Glaser 1997), even independently of baseline health

characteristics (Branch and Jette 1982; Foley et al.

1992; Steinbach 1992; Wolinsky et al. 1992). These

results indicate the importance of the social support

and help in daily activities provided by the spouse or

other household members in reducing the need for

institutional care.

There is a general assumption that income and

other socio-economic factors influence the probabil-

ity of being admitted to institutional care among

older adults. It has been suggested that wealthier

elderly people enjoy better health, can better afford

community-based formal services, and live in better-

equipped apartments, all of which reduce the need

for admission. However, evidence on the effect of

income is still inconsistent. Many prospective studies

in the USA (for a review see Miller and Weissert

2000) and Canada indicate that income has no effect

on the probability of admission when baseline health

and socio-demographic confounders are controlled,

either among older adults in general (Speare et al.

1991; Steinbach 1992; Salive et al. 1993; Tomiak et al.

2000) or among those with certain functional dis-

abilities (Garber and MaCurdy 1989; Greene and

Ondrich 1990). Similarly, one study from the UK

shows no independent effect of income on the

probability of entering an institution in a rural
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town and surrounding area (Hancock et al. 2002). In

contrast, other studies indicate that this probability

decreases as income rises, independently of baseline

health and socio-demographic confounders. This

effect has been found among older adults in

Manitoba, Canada (Mustard et al. 1999), and among

older adults (Lakdawalla and Schoeni 2003) and

chronically disabled older adults in the USA

(Greene et al. 1995). Himes et al. (2000) also found

similar indicative effects of income among the

general older population in the USA and Germany,

although the results were statistically significant only

at the 10-per-cent level. Furthermore, Foley et al.

(1992) indicated that low self-reported household

income increased the probability of admission to

institutional care among elderly people in Iowa and

Washington Counties, Iowa, but not in East Boston,

Massachusetts, or in New Haven, Connecticut. These

divergent results from different communities could

be related to missing information about income on a

large number of participants. In addition, Headen

(1993) indicated that having a private pension and

rental income reduced the probability of receiving

institutional care among older disabled Americans,

but that interest or dividend income obtained from

bond or stock ownership did not (Headen 1993).

Although previous studies have produced differ-

ing results on its independent effect, it is largely

accepted that income level may affect health, and

that health may affect the probability of being

admitted to institutional care. However, there are

not many studies that examine in detail which health

conditions mediate the effect of income on this

probability, and to what extent. Furthermore, no

studies have investigated whether the inverse asso-

ciation between this probability and income is

explained by factors that could be considered to

precede income, such as living arrangements and

other socio-economic characteristics, and whether it

is mediated through poor housing. The low-income

elderly may be less likely to live in well-equipped

houses with washing facilities and central heating,

which may make independent living more difficult,

especially for those with health problems.

Previous studies have used various measures of

socio-economic status as well as or instead of income

to determine whether wealth and being well-off

reduces the probability of older adults entering

institutional care. The most consistent results refer

to home ownership, which has been shown to be

associated with a reduced probability, independently

of socio-demographic characteristics, among older

adults in England and Wales (Grundy 1992; Grundy

and Glaser 1997; Breeze et al. 1999), and even

independently of health characteristics among older

adults in Manitoba, Canada (Tomiak et al. 2000),

and among chronically disabled older adults in the

USA (Garber and MaCurdy 1989; Greene and

Ondrich 1990; Liu et al. 1991; Headen 1993; Greene

et al. 1995). In contrast, findings on the effect of

education on the likelihood of receiving institutional

care are less consistent (Cohen et al. 1988; Greene

and Ondrich 1990; Wolinsky et al. 1992; Mustard

et al. 1999; Tomiak et al. 2000).

The general purpose of our study was to assess

how household income and other socio-economic

factors were associated with the probability of

entering an institution for long-term care among

older adults. We used population-based survival data

on Finnish people aged 65 years and over living in

the community (n�280,722) with a continuous

follow-up for the first entry into an institution during

a 69-month period from January 1998 to September

2003. The specific aims were: (i) to estimate how

household disposable income, education, occupa-

tion-based social class, housing conditions, and the

possession of a car were associated with the prob-

ability of entering into long-term institutional care,

independently first of age, and secondly of chronic

medical conditions and other socio-economic and

demographic factors; and (ii) to examine in detail

whether the inverse association between household

disposable income and entering an institution could

be explained by living arrangements and other socio-

economic factors likely to have an effect preceding

that of any effect of income, and mediated through

home ownership, the possession of a car, housing

conditions, and chronic medical conditions.

Data and methods

Data

The data used in this study were based on a 40-per-

cent individual-level sample of the total Finnish

population aged 65 and over on 31 December 1997

(301,263 persons), drawn from a population regis-

tration database maintained by Statistics Finland

using simple random sampling. These data are

collected annually from different administrative

records to provide Labour-Force Statistics (Statistics

Finland 2004). They cover all persons living in

Finland and provide detailed demographic and

socio-economic information. This baseline sample,

which was already linked with dates of death, was

linked also with information on institutional care

and previous hospital diagnoses provided by the
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National Research and Development Centre for

Welfare and Health, STAKES, and with information

from medication registers provided by the Social

Insurance Institution. The data linkage was carried

out using personal identification codes. Permission

to use the anonymous data was obtained from all

three registration authorities (TK 53-576-04 and TK

53-499-05). From this linked sample, we excluded all

those who were already in institutions for long-term

care (5.86 per cent) or who for some other reason

did not live in a private household at baseline (0.96

per cent). As a result, the effective study sample,

representative of the total Finnish older population

living in the community, consisted of 280,722 per-

sons, who were observed for first entry into long-

term institutional care or death from 1 January 1998

to 30 September 2003. For the sample, the rate of

entry into an institution was 26 per 1,000 person-

years. The population-based data used in this study

are unique in containing detailed information on

household income and other socio-economic char-

acteristics and dates of first admission into long-term

institutional care during the follow-up.

Long-term institutional care

In our study, long-term institutional care was defined

as 24-hour care in nursing homes, service homes,

hospitals, and health centres lasting for over 90 days

or confirmed by a long-term care decision. The

decision to admit was taken by a medical doctor.

Long-term psychiatric care was also included, be-

cause long-term-care patients often require psychia-

tric help for their cognitive and mental health

problems. Ordinary service homes providing less

intensive care were not regarded as institutions in

this study. The over-90-days criterion was met if a

patient had stayed in the same institution or

successively in different institutions for the time

required.

The information on long-term institutional care

was based on the Client Censuses of Health Care

(including hospitals and health centres), and on

the Client Censuses of Social Care (including nur-

sing and service homes providing 24-hour care), both

of which were carried out at the end of every year

from 1997 to 2003, and on the annual discharge data

on stays that had ended. About 75 per cent of first

stays in long-term institutional care that started

during the follow-up had begun in hospitals or

health centres and 25 per cent in nursing or service

homes providing 24-hour care. The registers of

Health Care have been collected since 1967 (Official

Statistics of Finland 2003) and are currently re-

garded as very accurate, while those of Social Care

are known to be less complete. Approximately 9 per

cent of the nursing and service homes providing

24-hour care did not participate in the Client Census

of Social Care in 2003 (personal communication,

June 2005, from R. Kuronen, an expert at the

National Research and Development Centre for

Welfare and Health (STAKES) on data coverage

in the 2003 Client Census of Social Care). However,

it is very likely that the proportion of care episodes

that could not be detected from the Client Census

was much smaller, because institutions not partici-

pating in the Census were likely to be small. It is also

likely that stays in nursing and service homes were

somewhat better covered in the censuses than in the

discharge data (Sund and Kauppinen 2005);

the latter may have underreported the number of

short stays that started and ended between the

censuses. We used both Client Censuses and dis-

charge data to minimize under-coverage in nursing

homes, but recognize that the absolute level of

residence in institutions may be a slight under-

estimate in our study.

Other variables

Explanatory, mediating, and control variables.
Because our main focus was on understanding the

relationship between income and institutional care,

we categorized our other variables as explanatory,

mediating, and control variables. Explanatory vari-

ables were factors that might explain the inverse

association between income and admission to institu-

tional care, such as living arrangements, and different

socio-economic factors including education and oc-

cupation-based social class, the effects of which were

likely to precede those of household income and to

influence it. Mediating variables were factors that

could mediate the effect of income on admission

because the effects of income were likely to precede

their effects: home ownership, house type, level of

equipment in the dwelling, the possession of a car,

and different chronic medical conditions. The control

variables were confounders associated with both

institutional care and income, but of no substantive

interest to us, and adjustments were made for them

before the effect of income on the probability of

entering institutional care was analysed. The control

variables comprised: age, first language, and area

characteristics, including region of residence and
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level of urbanization. Income, and all of the explana-

tory, mediating, and control variables were measured

at baseline at the end of 1997, with the exception of

chronic medical conditions, which were defined

during 1996�97, and occupation-based social class

which was defined mainly according to the occupa-

tion before retirement. The classification of the

explanatory and mediating factors was based on

assumptions about whether their effects were likely

to precede or causally follow those of household

income (Figure 1).

Household disposable income. Household dis-

posable income per consumption unit was used to

measure income, which comprised all annual taxable

income received by household members, including

wages, capital income, pensions, unemployment

benefits, and other taxable income transfers. All

taxes and certain social security payments, such as

income, capital, municipal and church taxes, and

health-insurance and pension-insurance payments,

were subtracted from household income. Disposable

income was then adjusted for the number of persons

in the household, with the first member weighted as

1.0 unit and any other as 0.7 of a unit. The procedure

corresponds to the OECD equivalence scale for

weighting income in the household (OECD 1982),

except for children, who were weighted as adults

because of the data restrictions. Weighting children

in this way did not affect our results because there

are few children in the homes of Finnish older

people. Income was divided into quintiles, with the

cut-off points for the quintiles calculated from

the combined data for elderly men and women.

The information on disposable income originated

from the Tax Administration register.

Explanatory factors. Two other measures of

socio-economic status were used*education and

social class. Subjects were assigned to whichever of

the following three educational categories was the

highest level attained: tertiary, intermediate, or basic

education or less. If there was no information on

education the subjects were classified as having basic

education or less by Statistics Finland because it was

known that those for whom this information is

missing were usually at the lowest level. The follow-

ing occupation-based social class categories were

used: upper white collar, lower white collar, worker

specialized, worker non-specialized or specialization

unknown, farmer, other self-employed, and others

and unknown. Retired persons were categorized

according to their previous occupations and posi-

tions, while former housewives were usually cate-

gorized according to the former social class of the

head of the household. There were seven categories

of living arrangement, which included marital status:

living with a spouse, living with a partner, living

alone but married, living alone and widowed, living

alone and divorced, living alone and never married,

and living with others.

Mediating factors. We used three categories for

home ownership*owners, renters, and others and

unknown*and the following categories of type of

house: detached house, semi-detached house, apart-

ment house with a lift, apartment house without a

lift, and other. Dwellings were also categorized as

well equipped, poorly equipped, or very poorly

equipped. A dwelling was regarded as well equipped

if it had all of the following: piped water, connection

to sewer, hot water, a flush toilet, washing facilities

(shower/bath/sauna), and central or fixed electric

heating. It was poorly equipped if it lacked washing

Household
income

Mediating factors: 
Home ownership
Housing conditions
Car
Chronic conditions

Institutional careExplanatory factors:
Living arrangements
Education
Social class

Figure 1 A schematic representation of the role of explanatory and mediating factors in the association between
household income and the risk of admission to institutional care among older adults

302 Elina Nihtilä and Pekka Martikainen



facilities or central or fixed electric heating, and very

poorly equipped if it lacked piped water, connection

to sewer, hot water, or a flush toilet. Whether or not

the subject possessed a car (an individual rather than

a household characteristic) was also recorded; this

information was lacking for residents of the Åland

Islands (0.55 per cent).

Eighteen dichotomous indicators of chronic med-

ical conditions were used in analysing the relation-

ship between income and receiving institutional

care, and in order to control for health status. These

conditions were: cancer, diabetes, dementia, psycho-

sis, depressive symptoms, other mental health dis-

orders, Parkinson’s disease, other neurological

diseases, heart disease, stroke, chronic asthma or

other similar chronic obstructive pulmonary dis-

eases, other respiratory diseases, arthritis, osteoar-

thritis, hip fracture, other conditions related to

accident or violence, other hospital diagnoses, and

other chronic diseases. In most instances the persons

studied were categorized as having a chronic medical

condition if it appeared in at least one of the

following sources: (i) registers showing the principal

cause of hospitalization during the 2 years preceding

baseline 1996�97; (ii) registers showing the right to

reimbursement for drug costs under the Special

Refund Categories for certain diagnosed chronic

medical conditions during 1 year before the baseline

in 1997, and (iii) registers of prescription medication

during the 2 years preceding baseline 1996�97. The
data on the principal cause of hospitalization were

based on the Tenth Revision of the International

Classification of Diseases, ICD10 (STAKES 1999),

that on the right to reimbursement for drug costs

under the Special Refund Categories was based on

the Finnish disease classification of the Social

Insurance Institution (Social Insurance Institution

1998), and that on purchases of prescription medica-

tion was based on the Anatomical Therapeutic

Chemical Classification, ATC (Lääkelaitos 1997,

1998). Precise definitions of the chronic medical

conditions and their effects on admission to institu-

tional care were discussed in a previous paper

(Nihtilä et al. in press).

Control variables. Age was divided into 1-year

age groups and added to the statistical models as

separate dummies. The subject’s first language was

categorized as Finnish, Swedish, and other. Area

characteristics, including region of residence and

level of urbanization, were used as control variables

to adjust for differences in the supply of and access

to institutional care between the areas. Finland is

divided into 20 official regions, and these were

all used with the exception of Uusimaa, which

was divided into three parts (Helsinki, the metropo-

litan area, and the rest of Uusimaa) and the

Åland Islands, which were combined with Southwest

Finland. The level of urbanization, which was

categorized as urban, semi-urban, or rural, was

based on the proportion of people living in different

built-up areas in the municipality and the population

of the largest built-up area. Descriptive statistics for

the study cohort at baseline (excluding first lan-

guage, chronic medical conditions, and regions) and

the proportions entering into institutional care are

presented in Table 1.

Statistical methods

The dependent variable was the time between the

baseline (31 December 1997) and the first entry to

long-term institutional care between 1 January 1998

and 30 September 2003. As time was measured in

days we were able to use Cox proportional hazard

regression models to estimate the determinants of

admission. A study person was censored at the time

of death or at the end of the follow-up if not

previously admitted to institutional care during the

follow-up. The results are presented in terms of

hazard ratios. The hazard ratios for age, chronic

medical conditions, first language, and regions are

not shown, however. Because statistically significant

interactions for age-adjusted risks of admission to

institutional care were found between sex of subject

and most of the socio-economic determinants, in-

cluding education, social class, home ownership, and

the possession of a car, all of the analyses were

performed separately for men and women.

Multicollinearity between different socio-

economic measures was not a problem in the multi-

variate regression models. Among men, the highest

Spearman rank correlations were obtained between

income quintiles and occupation-based social class

(Spearman’s rho�0.49, n�77,670, including the

categories higher and lower white collar and

worker), and between income and education

(rho�0.40, n�108,474), and among women be-

tween living in a detached house and level of

equipment in the dwelling (rho�0.46, n�172,248),

and between income and social class (rho�0.42, n�
131,080). Thus multicollinearity did not bias our

findings on the socio-economic determinants of

admission to institutional care.
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Table 1 Characteristics of the study cohort at baseline (31 December 1997), and proportions entering long-term
institutional care by these characteristics (January 1998�September 2003), women and men aged 65 years and over living in
the community at baseline, Finland

Women Men

Distribution % Entering institution
%

Distribution % Entering institution
%

Income
5. Quintile (highest) 17.5 10.6 23.9 7.4
4. Quintile 18.3 10.5 23.1 8.1
3. Quintile 20.1 13.2 21.0 10.2
2. Quintile 20.8 16.2 17.3 12.2
1. Quintile (lowest) 23.4 20.5 14.7 14.2

Education
Tertiary 8.0 12.0 13.6 7.7
Intermediate 13.6 12.0 12.3 9.2
Basic or less 78.4 15.3 74.1 10.5

Social class
Upper white collar 7.4 12.0 11.2 7.9
Lower white collar 26.1 12.6 14.8 9.4
Worker specialized 17.1 18.1 28.8 10.7
Worker non-specialized 25.5 13.0 16.9 10.1
Farmer 16.9 17.0 19.6 10.8
Self-employed 4.6 13.4 7.5 8.3
Other 2.3 21.7 1.3 13.9

Home ownership
Owner 78.1 13.1 83.8 9.0
Renter 18.0 20.8 12.7 15.7
Other or unknown 3.8 15.7 3.5 12.4

House type
Detached house 42.7 11.9 55.7 8.4
Semi-detached house 11.9 16.7 10.7 11.9
Apartment house with lift 23.6 16.5 16.9 11.9
Apartment house without lift 19.7 15.8 14.5 12.0
Other 2.2 23.3 2.2 13.8

Level of equipment in dwelling
Well equipped 81.6 14.5 79.0 9.8
Poorly equipped 8.3 14.4 8.9 10.4
Very poorly equipped 10.1 15.4 12.1 10.9

Possession of car
Yes 8.6 6.1 58.6 6.1
No 90.9 15.4 40.8 15.5
Missing 0.5 17.1 0.6 12.7

Living arrangements
Living with spouse/married 35.1 8.0 69.7 7.8
Living with partner/not married 1.4 10.6 2.4 7.9
Living alone/married 0.9 13.6 1.7 14.2
Living alone/widowed 34.6 19.2 10.3 18.8
Living alone/divorced 6.6 14.7 4.7 12.6
Living alone/never married 7.9 18.9 5.2 13.8
Living with others 13.6 17.7 6.1 14.3

Level of urbanization
Urban 55.8 15.0 51.2 10.4
Semi-urban 15.9 14.1 17.1 9.4
Rural 28.2 14.1 31.8 9.7

All 100.0 14.6 100.0 10.0
N 172,248 25,117 108,474 10,823

Source: Unpublished linked registration data provided by Statistics Finland (population registers) and by the National
Research and Development Centre for Welfare and Health (registers of Health and Social Care).
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Analyses

After presenting the descriptive statistics for the

cohort (Table 1), we present the findings from the

Cox proportional hazard models on the association

between each socio-economic factor and the risk of

admission to institutional care. We first adjusted for

age only, and then for all other factors (Table 2). We

next present more detailed results of the Cox models

on the association between income and institutional

care, first adjusting for control variables (basic

model in Table 3, model 1), and then separately

adjusting for each of the explanatory and mediating

factors (Table 3, models 2�7). These models were

compared with the basic model (models 2�7 vs.

model 1) in order to determine whether the inverse

association between income and institutional care

could be explained by or mediated through other

socio-demographic factors and medical conditions.

Results

Age-adjusted determinants of long-term
institutional care

Several socio-economic factors and housing condi-

tions are associated with the probability of entering

long-term institutional care independently of age

(Table 2, age-adjusted model A). For both sexes, the

probability is decreased by high household disposa-

ble income, tertiary education, upper-white-collar

status, possession of a car, and living in a detached

house, while being a renter increases the probability.

After adjustment for age alone, household income

is usually inversely associated with the probability of

admission to institutional care: the higher the

income, the lower the probability, with the exception

of those in the two lowest income quintiles, for

whom the probability is the same. Men in the two

lowest quintiles are about 40 per cent more likely

to be admitted than those in the top quintile,

independently of age. The corresponding figures

for women are about 30 per cent.

The associations with certain other socio-

economic measures, including education, home own-

ership, and the possession of a car, are stronger for

men than for women. Men with the lowest education

are about 40 per cent, and women with the lowest

education 15 per cent more likely to be admitted

than those with the highest education. Furthermore,

men renters are 90 per cent more likely, and women

renters 40 per cent more likely than owner-occupiers

to be admitted to institutional care. The excess risk

for those not possessing a car is 110 per cent in men

and 50 per cent in women.

Having a lift in an apartment house is not

associated with admission to institutional care. The

level of equipment in the dwelling is associated

differently with the risk of institutional care for men

and women independently of age. Among men,

those residing in a very poorly equipped dwelling

have a somewhat higher risk than those residing in

one that is well equipped. Among women, those

living in a well-equipped dwelling have a higher risk

than those living a poorly equipped dwelling,

independently of age.

In addition, men and women living with their

spouse are less likely to be admitted to institutional

care, even when compared with those living with a

non-married partner. Former marital status con-

tinues to make a difference for those living alone:

the divorced and never married are more likely to be

admitted than the widowed or married. Living in an

urban rather than in a rural municipality is asso-

ciated with an increased probability among men and

women, independently of age.

The effect of controlling for all other factors on
the determinants of institutional care

The differences in institutional care by all socio-

economic characteristics and type of house are usu-

ally reduced among both sexes after simultaneous

adjustment for chronic conditions, socio-economic

and demographic factors, and housing conditions.

However, a high household income, living in a

detached house, and possessing a car are still

associated with a decreased probability of entering

institutional care, and being a renter with an in-

creased probability (Table 2, fully adjusted model B).

Education is associated with entry for men only.

Occupation-based social class is no longer associated

with entry for men, and this is almost true for women

also.

The effect of poor housing conditions becomes

apparent after other factors are controlled. Living in

a poorly or very poorly equipped dwelling increases

the probability of institutional care for both men and

women. The effect of poor housing conditions was

not apparent before controlling for type of house,

especially for women. This is because detached

houses are more likely to be poorly or very poorly

equipped (details not shown) and those who live in

them are, on average, less likely to be receiving
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Table 2 Age-adjusted and adjusted hazard ratios of admission to long-term institutional care from January 1998 to
September 2003 (and 95% confidence intervals), women and men aged 65 years and over living in the community at
baseline, Finland

Women (N�172,248) Men (N�108,474)

Model A
Adjusted for age
Hazard ratio
(95% CI)

Model B
Fully adjusted1

Hazard ratio
(95% CI)

Model A
Adjusted for age
Hazard ratio
(95% CI)

Model B
Fully adjusted1

Hazard ratio
(95% CI)

Income
5. Quintile (highest) 1.00 1.00 1.00 1.00
4. Quintile 1.07 (1.02�1.12)2 1.03 (0.98�1.09) 1.13 (1.06�1.20)2 1.07 (1.00�1.15)2

3. Quintile 1.23 (1.17�1.28)2 1.14 (1.08�1.20)2 1.34 (1.26�1.42)2 1.20 (1.11�1.28)2

2. Quintile 1.28 (1.22�1.33)2 1.15 (1.09�1.21) 1.41 (1.32�1.50) 1.18 (1.10�1.27)
1. Quintile (lowest) 1.28 (1.23�1.34) 1.15 (1.09�1.21) 1.41 (1.33�1.50) 1.13 (1.04�1.22)

Education
Tertiary 1.00 1.00 1.00 1.00
Intermediate 1.06 (1.00�1.13) 0.96 (0.90�1.03) 1.31 (1.20�1.42)2 1.13 (1.03�1.24)2

Basic or less 1.15 (1.10�1.21)2 0.98 (0.93�1.05) 1.39 (1.31�1.48)2 1.10 (1.01�1.19)

Social class
Upper white collar 1.00 1.00 1.00 1.00
Lower white collar 1.14 (1.08�1.21)2 1.02 (0.96�1.09) 1.18 (1.09�1.28)2 1.01 (0.93�1.11)
Worker specialized 1.30 (1.22�1.37)2 1.06 (1.00�1.14) 1.41 (1.31�1.51)2 1.03 (0.94�1.13)
Worker non-specialized 1.20 (1.13�1.27)2 1.02 (0.95�1.09) 1.55 (1.43�1.67)2 1.03 (0.93�1.14)
Farmer 1.13 (1.07�1.20)2 1.02 (0.95�1.09) 1.17 (1.09�1.26)2 0.92 (0.83�1.02)
Self-employed 1.14 (1.06�1.24) 1.05 (0.96�1.14) 1.21 (1.10�1.34) 1.07 (0.96�1.19)2

Other 1.31 (1.20�1.42)2 1.10 (1.00�1.20) 1.78 (1.53�2.08) 1.14 (0.96�1.34)

Home ownership
Owner 1.00 1.00 1.00 1.00
Renter 1.41 (1.37�1.45)2 1.19 (1.15�1.23)2 1.87 (1.78�1.96)2 1.23 (1.16�1.30)2

Other or unknown 1.02 (0.96�1.08)2 1.00 (0.94�1.06)2 1.20 (1.09�1.31)2 1.08 (0.98�1.19)

House type
Detached house 1.00 1.00 1.00 1.00
Semi-detached house 1.27 (1.22�1.32)2 1.09 (1.04�1.15)2 1.40 (1.32�1.49)2 1.12 (1.05�1.20)2

Apartment house with lift 1.21 (1.18�1.25)2 1.09 (1.04�1.14) 1.29 (1.23�1.36)2 1.11 (1.04�1.19)
Apartment house without lift 1.19 (1.15�1.23) 1.08 (1.04�1.13) 1.36 (1.29�1.44) 1.15 (1.07�1.22)
Other 1.62 (1.51�1.74)2 1.22 (1.13�1.31)2 1.62 (1.45�1.81)2 1.07 (0.95�1.21)

Level of equipment in dwelling
Well equipped 1.00 1.00 1.00 1.00
Poorly equipped 0.93 (0.89�0.97)2 1.06 (1.01�1.11)2 1.00 (0.93�1.06) 1.08 (1.01�1.16)2

Very poorly equipped 0.97 (0.93�1.01) 1.12 (1.07�1.18)2 1.08 (1.02�1.14) 1.14 (1.07�1.21)

Possession of car
Yes 1.00 1.00 1.00 1.00
No 1.50 (1.40�1.60)2 1.35 (1.26�1.44)2 2.07 (1.98�2.15)2 1.60 (1.53�1.68)2

Missing 1.39 (1.17�1.66) 1.33 (1.11�1.60) 1.55 (1.25�1.92)2 1.65 (1.31�2.09)

Living arrangements
Living with spouse/married 1.00 1.00 1.00 1.00
Living with partner/not
married

1.38 (1.21�1.57)2 1.24 (1.09�1.41)2 1.26 (1.10�1.45)2 1.12 (0.97�1.29)

Living alone/married 1.38 (1.20�1.58) 1.18 (1.03�1.35) 1.58 (1.40�1.79)2 1.32 (1.16�1.49)
Living alone/widowed 1.25 (1.20�1.29) 1.15 (1.11�1.20) 1.49 (1.42�1.58) 1.35 (1.28�1.42)
Living alone/divorced 1.48 (1.40�1.56)2 1.24 (1.17�1.31)2 2.05 (1.89�2.23)2 1.52 (1.39�1.65)2

Living alone/never married 1.49 (1.42�1.56) 1.38 (1.31�1.45)2 2.17 (2.02�2.34) 1.63 (1.50�1.77)
Living with others 1.20 (1.15�1.25)2 1.23 (1.17�1.28) 1.52 (1.42�1.63)2 1.40 (1.31�1.51)2

306 Elina Nihtilä and Pekka Martikainen



institutional care. The provision of a lift in apart-

ment houses is still not associated with institutional

care.

The protective effect of living with a spouse is

reduced, but still persists, after adjustment for all

other factors: those who live with a spouse have a

lower probability of admission to institutional care

than those living alone or with someone other than a

spouse or partner. However, among men, there was

not a statistically significant difference in the prob-

ability between those living with their spouse and

those living with their partner. After adjustment for

all other factors, the association between urban

living and an increased probability persists only

among women.

Household income and the probability of
admission to institutional care

After adjustment for control variables, the hazard

ratios for admission to institutional care between the

highest and the lowest income quintiles are 1.35 for

women and 1.59 for men (Table 3, model 1). These

differences in risk by income were further analysed

by adding explanatory and mediating variables to

the Cox regression model.

After adjustment for living arrangements, the

differences in the likelihood of admission to institu-

tional care are reduced between the highest and the

three lowest income quintiles for men and women,

because the low-income elderly are less likely to live

with a spouse (details not shown). Furthermore, the

income differences are also reduced after adjust-

ment for socio-economic position*simultaneous

adjustment for level of education and social class*
especially among men.

After adjustment for home ownership, the differ-

ences by income in the likelihood of institutional

care are clearly reduced for both sexes. Further-

more, they are also somewhat reduced after adjust-

ment for type of house and level of equipment,

because the low-income elderly are more likely to

live in a poorly equipped dwelling and less likely to

live in a detached house (details not shown). The

income differences are also reduced after adjust-

ment for the possession of a car, particularly strongly

among men. Following adjustment for the presence

of chronic medical conditions, the income differ-

ences are reduced by 10�20 per cent among women

(e.g., top and bottom quintiles: [(1.35�1.28)/(1.35�1)
* 100�20]). The reduction is mainly related to the

adjustment for psychoses and diabetes, chronic

conditions that are more common among women

with a lower rather than a higher income (details not

shown). For men, controlling for chronic conditions

reduces the differences in income between the

bottom and the top quintiles by 15 per cent.

The reduction is mainly related to psychoses and

other mental health problems, as they are more

common among men with a lower income (details

not shown).

Overall, among women, approximately 59 per

cent of the excess probability of admission to

institutional care for the lowest income quintile

over the highest is related to explanatory and

mediating factors, while the corresponding figure

for men is 78 per cent. However, a high household

income is still associated with a lower rate of

admission to institutional care: the elderly within

the three lowest quintiles are between 13 and 20 per

cent more likely to be admitted than those in the

highest quintile.

Table 2 (Continued)

Women (N�172,248) Men (N�108,474)

Model A
Adjusted for age
Hazard ratio
(95% CI)

Model B
Fully adjusted1

Hazard ratio
(95% CI)

Model A
Adjusted for age
Hazard ratio
(95% CI)

Model B
Fully adjusted1

Hazard ratio
(95% CI)

Level of urbanization
Urban 1.00 1.00 1.00 1.00
Semi-urban 0.94 (0.91�0.98)2 0.93 (0.89�0.97)2 0.91 (0.87�0.96)2 0.96 (0.91�1.03)
Rural 0.92 (0.90�0.95) 0.92 (0.88�0.95) 0.93 (0.89�0.97) 0.97 (0.91�1.02)

1Adjusted for all the factors in the table, and age, first language, region of residence, and chronic medical conditions. Source:
Unpublished linked registration data by Statistics Finland (population registers), by the National Research and
Development Centre for Welfare and Health (registers of Health and Social Care), and by the Social Insurance Institution
(medication registers).
2Different from the previous category at the 5% significance level.
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Discussion

A summary of the main results and their
interpretation

Household income is inversely associated with the

probability of admission to institutional care: the

higher the income, the lower the probability, inde-

pendently of age, first language, and area character-

istics. Women in the bottom income quintile are 35

per cent more likely, and men in the bottom quintile

59 per cent more likely to be admitted than those in

the top quintile. The income differences are partly

explained by the fact that those with a low income

are less likely to live with a spouse, and more likely

to have a lower socio-economic position, and

mediated by not owning a home, having poor

housing conditions, not having a car, and having

certain chronic medical conditions. The most im-

portant chronic conditions that mediate the effect of

income on the risk of admission to institutional care

are psychoses and diabetes for women and psy-

choses and other mental health problems for men.

Controlling for all of the explanatory and mediating

factors reduces the differences between the top and

the bottom income quintiles by 59 per cent for

women and 78 per cent for men.

The finding that income is inversely associated

with the risk of admission to institutional care

corresponds with the results of some earlier studies

(Greene et al. 1995; Mustard et al. 1999; Himes et al.

2000; Lakdawalla and Schoeni 2003), but differs

from those of other studies that show that income

has no independent effect (Garber and MaCurdy

1989; Speare et al. 1991; Steinbach 1992; Tomiak

et al. 2000). This difference could be the result of

one or more of various factors: different national

practices in providing institutional care and other

services for elderly people according to their socio-

economic or family status; different definitions of

the income and control variables, especially health

status; and different definitions, coverage, and attri-

tion rates in the follow-up of admission to institu-

tional care. For the USA and Germany, Himes et al.

(2000) suggested that, when independent of baseline

health status, the inverse effect of income on the

probability of institutional care could partly reflect

the effect of policies to subsidize nursing-home costs

for the low-income elderly. On the other hand,

Mustard et al. (1999) found that a low income was

associated with a higher probability of nursing-home

entry even in the Canadian province of Manitoba,

where the older population was universally insured

and there were no income-related barriers to long-

term nursing-home care.

In Finland, most long-term institutional care is

publicly provided in nursing homes and health

centres, and user charges are related to disposable

income, up to a maximum of 80 per cent (Sosiaali- ja

terveysministeriö 2003). Clients are allowed to keep

a minimum of 20 per cent of their personal

disposable income, and at least a certain fixed

amount for personal use if it is very low. The high-

income elderly and their families may therefore have

an economic incentive to avoid long-term institu-

tional care if the absolute level of charges would be

very high, and may prefer buying home-help services

and receiving less intensive care than that provided

in public institutions. This could partly explain the

lower rates of admission to institutional care among

the high-income elderly. The ownership of property

not held for profit, such as ownership of one’s own

home or land, does not affect user charges for

institutional care. The high-income elderly may

also have fewer problems in performing instrumen-

tal activities of daily living, such as shopping and

housekeeping, because their greater financial re-

courses enables them to purchase ways of adapting

to health problems (e.g., they can use ambulatory

aids, taxis, and cleaning services), a factor that could

also partly mediate the effects of income on the

probability of receiving institutional care.

In our study, high education was associated, for

men only, with a decreased probability of entering

into institutional care, independently of all other

factors. This is the opposite of the finding of Tomiak

et al. (2000) in Manitoba, Canada, according to

which it was only for women that high education was

associated with a decreased probability of entering

into a nursing home. One other population-based

Canadian study found that a high education was

independently associated with a decreased probabil-

ity of nursing-home entry among older adults, but no

interactions were indicated for education and sex of

subject (Mustard et al. 1999). Furthermore, earlier

studies from the USA indicated that education had

no independent effect on nursing-home entry for the

general older population (Wolinsky et al. 1992), for

Medicare recipients (Cohen et al. 1988), or for older

adults with disabilities (Greene and Ondrich 1990).

The results of this study confirm those of earlier

ones showing that home ownership reduces the

probability of entering institutional care (Garber

and MaCurdy 1989; Greene and Ondrich 1990; Liu

et al. 1991; Grundy 1992; Grundy and Glaser 1997;

Breeze et al. 1999; Hancock et al. 2002). Home

ownership could be seen as a measure of property
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and wealth that is not entirely accounted for by

income. In addition, home ownership can facilitate

the individual’s return to the community after short-

term institutional care and thus prevent it from

becoming long term. Previous studies from the USA

have indicated that home ownership is associated

with returning to the community from institutional

care (Greene et al. 1995).

Our results on the effect of possessing a car

coincide with earlier findings from England and

Wales, which demonstrated that having a car in the

household reduced the probability of receiving in-

stitutional care (Breeze et al. 1999). But in our study,

the possession of a car was treated as an individual

rather than a household characteristic, and it is the

strongest socio-economic determinant of institutional

care for both men and women. This could mean that,

besides measuring socio-economic position and mo-

bility as in previous studies, it also indirectly measures

an individual’s health. Elderly people with functional

limitations or poor eyesight are likely to give up

driving and even the possession of a car if their driving

licence is revoked on health grounds. Another

possibility is that the possession of a car could mean

that somebody else in the household is healthy

enough to drive it, and might also be healthy enough

to take care of other household members and thereby

reduce their need for institutional care.

Our study shows that very poor housing condi-

tions, such as the lack of piped water, connection to

a sewer, hot water, or a flush toilet, are significant

determinants of admission to institutional care

among older adults, independently of chronic med-

ical conditions and other socio-demographic char-

acteristics. In this respect our results differ from

those of previous studies, which indicated that the

lack of a flush toilet or central heating was not a

significant predictor among elderly people in former

West Germany (Klein 1996). In our study, living in a

very poorly equipped dwelling raises the probability

of entering into institutional care by 12�14 per cent,

and living in a poorly equipped dwelling, lacking

washing facilities or central or fixed electric heating,

by 6�8 per cent. These effects are of major policy

relevance because about 20 per cent of Finnish

elderly people living in the community were in

poorly or very poorly equipped dwellings at the

time of data collection. Poor housing conditions are

one of the few determinants of institutional care that

could possibly be ameliorated by policy interven-

tions such as publicly funded support for housing

renovations. The renovation of older people’s dwell-

ings, especially of bathroom facilities, could make

basic bodily maintenance easier and improve the

chances of remaining in the community, especially

for those with functional disabilities.

This study did not produce any evidence of an

association between the presence of a lift in an

apartment house and a reduced probability of

admission to institutional care. One possible reason

for this unexpected result is that the choice of

apartment houses was made according to unmea-

sured functional disabilities. We also found that

living in a detached house reduced the probability

of admission.

Living in an urban municipality was found to be

independently associated with an increased prob-

ability of admission for women only. This partly

coincides with the results of earlier studies which

showed that urban living was associated with an

increased probability of admission among older

whites in North Carolina, USA (Salive et al. 1993),

and among severely disabled older adults in South-

ern Germany (Kliebsch et al. 1998). In our study, the

rural�urban difference in institutional care for wo-

men is unlikely to be due entirely to differences in

access to it. It could also be plausibly related to

differences in attitudes towards death and end-of-

life decision making. Rural women may see death as

more natural, and thus be more resistant to moving

into an institutional setting, where life could be

prolonged. Earlier studies have found that in rural

areas, family members of nursing-home residents are

less likely than their urban counterparts to resist the

approach of death or to welcome interventions that

would impede death (Gessert et al. 2006).

Our results indicate that, among men, cohabiting

is as protective as marriage in reducing the risk of

entering institutional care, while for women, living

with a spouse offered more protection than living

with a partner. Furthermore, our analyses are

consistent with the results of previous studies that

show the importance of having a spouse in this

respect (Shapiro and Tate 1988; Steinbach 1992;

Grundy and Glaser 1997). Because these effects are

independent of baseline socio-economic position

and chronic medical conditions, it seems that elderly

people living with a spouse or a partner are more

likely to receive emotional and social support and

help with tasks in their own household, thus redu-

cing the need for institutional care. Our analyses

show that the never married who were living alone

have a higher probability of being admitted to

institutional care than the widowed and the married

elderly living alone. This could indicate that those

who have never been married have unmeasured

individual characteristics, in addition to their living

arrangements, that increase the probability of ad-
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mission, such as a lower likelihood of having adult

children to call upon in case of health problems.

Methodological considerations

The nationally representative data used in this study

provided a continuous follow-up for first entry to

long-term institutional care over a 69-month period,

and also enabled us to identify periods of long-term

institutional care that consisted of several stays in a

row in different institutions. This is important in

studying long-term care as older persons often move

between hospital and nursing home according to the

intensity of the care they need. The several empirical

and practical advantages of the data that linked

different administrative registers meant that missing

information and loss due to follow-up were minimal.

This feature is a unique advantage of our data

sources, because prospective studies on institutional

care based on questionnaire surveys may suffer from

incomplete follow-up owing to attrition related to

severe disability or to long periods between the

surveys. In the case of incomplete follow-up owing

to long periods between the surveys, it would be easy

to overestimate the effects of certain determinants

of institutional care that lead to longer periods of

care, such as dementia, and to underestimate the

effects of certain socio-economic factors, including

income, that are smaller but still very important.

Information on household income that comes

from the Tax Administration register is more reli-

able than self-reported income based on question-

naires, especially among the very old. For this study,

household disposable income included pensions,

wages and capital income, and was an accurate

measure of consumption potential. Finnish register-

based data could also be considered more reliable

than questionnaire data in terms of other socio-

economic variables and housing conditions.

The administrative data did not contain direct

information on functional or cognitive impairments

that are known to be associated with admission to

institutional care (Branch and Jette 1982; Shapiro

and Tate 1988; Foley et al. 1992; Steinbach 1992;

Wolinsky et al. 1992; Tomiak et al. 2000; Aguero-

Torres et al. 2001). We believe, however, that our

measures of dementia, psychosis, depressive symp-

toms, and other mental health disorders are so

closely related to cognitive disability that they can

serve as adequate proxies of cognitive impairment.

The absence of a direct measure of functional

impairment may have led to the overestimation of

the independent effect of income on institutional

care if low income was strongly associated with

functional impairment. However, we did have de-

tailed information on several chronic medical con-

ditions based on registration data about the use of

hospitals and medication. Many of these conditions

have previously been shown to increase the risk of

institutional care (e.g., dementia, Parkinson’s dis-

ease, stroke, mental health disorders, hip fracture,

and diabetes (Nihtilä et al. in press)) and to cause

functional disabilities in old age (Aguero-Torres

et al. 1998; Stuck et al. 1999; Spiers et al. 2005). In

general, the prevalence rates of medical conditions

obtained in our data (Nihtilä et al. in press) were

quite close to those derived from other population-

based sources (e.g., diabetes, heart disease, stroke

(Aromaa and Koskinen 2004), Parkinson’s disease

(de Rijk et al. 2000), depression (Pahkala et al. 1995;

Beekman et al. 1999), psychosis (Ahto 1999), and

cancer (Möller et al. 2003)). The two notable

exceptions were dementia and osteoarthritis, which

were underestimated in our study. Furthermore, our

data did not contain information on living children

or, because repeated measures of medical conditions

were not available, on change in health status during

the follow-up.

In our study, the causal associations between

income and other socio-demographic factors and

medical conditions could have been conceptualized

in a somewhat different way (Figure 1). Although

living arrangements are likely to influence house-

hold income (e.g., bigger households get more

advantages from economics of scale, and losing a

spouse may cause financial problems), income could

also have an effect on living arrangements (e.g.,

people may have chosen a partner according to

wealth). Furthermore, although income may influ-

ence the likelihood of getting chronic diseases and

thus indirectly influence the risk of institutional care,

chronic diseases such as mental heath disorders in

people of working age may also decrease the

possibilities of earning money and thus influence

the size of the old-age pension. Life-course data on

the explanatory and mediating factors for institu-

tional care are needed in order to investigate these

issues.

Conclusions

Our study is unique in that we were able simulta-

neously to use reliable information on household

disposable income and a continuous follow-up for

first entry to long-term institutional care in order to
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assess how different socio-economic characteristics

were associated with admission to institutional care

in old age. Overall, our results indicate that future

demand for institutional care will depend not only

on the increasing numbers of older people, but

also on their income and other socio-economic

characteristics and housing conditions. Material

socio-economic indicators such as income, home

ownership, and the possession of a car turned out

to be independently more strongly associated with

admission to institutional care than occupation-

based social class or education among women, while

for men, in addition to material socio-economic

indicators, tertiary education was revealed as im-

portant in avoiding or delaying admission. Further-

more, the inverse relationship between income and

the risk of admission was partly explained by living

arrangements and different socio-economic factors,

and mediated through home ownership, housing

conditions, the possession of a car, and certain

chronic conditions (mainly psychoses and diabetes

for women, and psychoses and other mental health

problems for men). However, those with the highest

income still had a lower probability of being

admitted to institutional care, independently of all

other factors. More research is required to examine

the mechanisms, such as the use of home-help

services, through which the effect of income are

mediated.
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Why older people living with a spouse are less likely to be
institutionalized: The role of socioeconomic factors and health
characteristics
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Abstract
Aims: To examine whether the lower risk of institutionalization among older adults living with a spouse as compared with
those living alone or with other persons could be explained by socioeconomic factors, housing, and chronic medical
conditions. Methods: We used population-based follow-up data on Finnish adults aged 65 years and over (N5280,722),
covering the period from January 1998 to September 2003, to analyse the risk of entering into long-term institutional care
by living arrangements. Kaplan–Meier estimates and Cox regression models were applied. Results: Among men, those living
alone had a 70% higher risk and those living with other persons a 56% higher risk of being institutionalized than those living
with a spouse, independently of age, region, and urbanicity. The corresponding figures for women were 29% and 21%.
Among men, the lower risk of institutionalization among those living with a spouse than among those living alone was partly
explained by higher educational level, occupation-based social class, household income, home ownership, house type, better
housing conditions, and lower likelihood of having depressive symptoms. Almost the same factors helped to explain the
lower risk among women, except that those living with a spouse were not advantaged in terms of education or having fewer
chronic diseases. Conclusions: As controlling for socioeconomic factors, housing and health characteristics
explained only 35–43% of the lower risk of institutionalization among those living with a spouse as compared to
those living alone, having a spouse seems to have a major independent role in preventing and delaying
institutionalization among older men and women.

Key Words: Aged, Finland, institutionalization, living arrangements, population register, prospective studies

Background

As European populations continue to age, public

expenditure on long-term care is likely to increase in

the future [1]. Long-term institutional care is one of

the most expensive forms of long-term care provided

for older people needing help with their daily

activities [2]. In addition, older people are likely to

prefer to live in the community rather than in an

institution, as long as they are able to cope with daily

activities and do not feel that they are a burden to

others. However, with advanced age and functional

difficulties, older people who need help increasingly

prefer formal services to inter-generational family

care if real choices are available [3]. It is therefore

important to investigate why some population

subgroups are actually less likely to use intensive

formal services, such as institutional care.

Previous studies have shown that advanced age,

functional disabilities [4–10] and cognitive impair-

ment [4,5,10] are not the only important factors

associated with entering into institutional care

among older people. Research based on data from

large population-based samples in England and

Wales has shown that having no spouse and living

alone are associated with an increased probability of

institutionalization [11–13]. In addition, other stu-

dies indicate that after controlling for different
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sociodemographic factors and baseline health status,

living alone still raises the risk of institutionalization

among older populations in general [4,6,7,14], and

among older people with functional disabilities [15–

17]. These results indicate the importance of

informal care and emotional support provided by

household members in delaying and preventing

institutionalization. Those not living with a spouse

may also be disadvantaged in terms of socioeco-

nomic status and housing conditions. However,

there are few studies analysing the contribution of

demographic and socioeconomic characteristics to

the lower risk of institutionalization among older

people living with a spouse. The aims of this study

were: (a) to estimate the probabilities of survival

without entering into long-term institutional care by

gender and living arrangements (living with a

spouse, alone, or with persons other than a spouse)

among older Finnish adults followed from January

1998 until September 2003; and (b) to examine

whether the differences in the risk of institutionaliza-

tion by living arrangements could be explained by

socioeconomic status, housing conditions, and the

presence of chronic medical conditions. The ana-

lyses were performed separately for men and women

using Kaplan–Meier survival estimates and Cox

regression models.

Methods

Data

The data were based on a 40% random sample

of the Finnish population aged 65 years and over

on 31 December 1997, drawn from a population

registration database held at Statistics Finland.

This sample, which contained detailed sociode-

mographic information and dates of death, was

linked with register-based information on institu-

tional care and prior hospital diagnoses provided

by the National Research and Development Centre

for Welfare and Health (STAKES) and with

information from medication registers provided by

the Social Insurance Institution. The data linkage

was carried out at Statistics Finland using personal

identification codes. Permission to use the anon-

ymous data was obtained from Statistics Finland,

STAKES and the Social Insurance Institutions

(permission numbers TK 53-576-04 and TK 53-

499-05). Those who were already institutionalized

(5.86%) or who, for some other reason, did not

reside in private households at baseline (0.96%)

were excluded. The effective study sample con-

sisted of 280,722 persons, who were followed for

first entry into long-term institutional care or death

from 1 January 1998 to 30 September 2003. The

exact dates of entry into institutional care were

available.

Definition of long-term institutional care

Long-term institutional care was defined as 24-hour

care in nursing homes, service homes, hospitals and

health centres lasting for over 90 days or confirmed

by a long-term care decision. Long-term psychiatric

care was included. Ordinary service homes providing

less intensive care and not having staff on duty for 24

hours a day were not regarded as institutions. The

over-90-days criterion was met if a patient had

stayed in the same institution or successively in

different institutions for the time required.

Approximately 75% of first stays in long-term care

institutions begun in hospitals or health centres and

25% in nursing or service homes.

Considerations on data on long-term institutional care

The information on institutional care held at

STAKES originated from the Client Censuses of

Health Care (including hospitals and health cen-

tres), and from the Client Censuses of Social Care

(including nursing and service homes providing 24-

hour care), both of which were carried out at the end

of every year from 1997 to 2003, and from the

annual discharge data on care episodes that were

completed. The registers of health care have been

collected regularly since 1967 [18] and are currently

regarded as very accurate, while those of social care

were collected for the first time in 1981 (the Census

of Social Care) and are known to be less complete.

About 9% of the nursing and service homes

providing intensive care did not participate in the

Client Census of Social Care in 2003 (R. Kuronen,

personal communication). However, it is likely that

the proportion of care episodes that could not be

detected from the Census was smaller, because

institutions not participating were likely to be small.

It is also likely that care episodes in social care were

somewhat better covered in the censuses than in the

discharge data [19]; the latter may have very slightly

underestimated the number of short nursing and

service home stays that started and ended between

the censuses.

Living arrangements

Baseline living arrangements were divided into three

categories: (a) living with a spouse (a married spouse

or a partner of the opposite sex) with or without

others; (b) living alone; and (c) living with persons
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other than a spouse. Older people living with adult

children who have a family or a spouse of their own

could not be distinguished from this group because

the official definition of a family includes only one

to two youngest generations [20]. The distributions

by gender and living arrangements are given in

Table I.

Other independent variables

Age and area characteristics, including region of

residence and urbanicity, were used as control

variables, which were adjusted for before the

relationship between living arrangements and insti-

tutionalization was analysed. Area characteristics

were adjusted for in order to control for differ-

ences in the supply of institutional care between

the areas. Region of residence was categorized into

20 official regions [21], with the exception of the

region of Uusimaa, which was divided into three

parts (Helsinki, the metropolitan area, and the rest

of Uusimaa). Urbanicity was based on the propor-

tion of people living in built-up areas and the

population of the largest built-up area. Built-up

area was defined as a group of houses with at least

200 residents and where the distance between the

houses did not normally exceed 200 metres. The

urbanicity categories were: urban, semi-urban, and

rural.

The three educational categories were based on

the highest educational qualification or degree:

tertiary education, intermediate education (corre-

sponds to upper secondary or post-secondary non-

tertiary education), and basic education or less

(corresponds to lower secondary education or less).

Our data did not separate primary education from

lower secondary education. If there was no admin-

istrative information on education, the subjects

were classified as having basic education or less.

The occupation-based social class categories were:

upper white-collar, lower white-collar, worker spe-

cialized, worker non-specialized or specialization

unknown, farmer, other self-employed, and others

and unknown. Retired persons were categorized

according to their last occupations and positions,

and former housewives were categorized mainly

according to the former social class of the head of

the household.

Household disposable income per consumption

unit was used to measure income. Income included

all annual taxable income received by household

members, including pensions, wages, capital

income, unemployment benefits and other taxable

income transfers. Taxes and certain social security

payments, such as income, capital, municipal and

church taxes, and health and pension insurance

payments, were subtracted. The disposable income

of a household was adjusted for the number of

persons living in it. The first household member was

weighted as 1.0 unit and any other as 0.7 units. This

corresponds to the OECD equivalence scale [22],

with the exception of children who were weighted as

adults because of the data restrictions. Income was

divided into quintiles. The income information

originated from the tax administration. The three

categories of home ownership were: owners, renters,

and others and unknown.

The house-type categories were: detached house,

semi-detached house, apartment building with a lift,

apartment building without a lift, and other. In

terms of equipment, dwellings were categorized as

well equipped, poorly equipped, or very poorly

equipped. A dwelling was regarded as well equipped

if it had all of the following: piped water, a sewer, hot

water, a flush toilet, washing facilities (shower/bath/

sauna), and central or fixed electric heating. It was

regarded as poorly equipped if it lacked washing

facilities or central or fixed electric heating. It was

regarded as very poorly equipped if it lacked one of

the following: piped water, a sewer, hot water, or a

flush toilet.

We used 18 dichotomous indicators of chronic

medical conditions that were based on three register

sources: (a) the principal cause of hospitalization

during the two years prior to baseline in 1996–97;

(b) the right to reimbursement for drug costs under

the Special Refund Categories for certain diagnosed

chronic medical conditions during one year prior to

baseline in 1997; and (c) the purchase of prescrip-

tion medication during the two years prior to

baseline 1996–97. The persons studied were cate-

gorized as having a chronic condition if thus

indicated in at least one of these sources. The data

on the principal cause of hospitalization were based

on the Tenth Revision of the International

Classification of Diseases (ICD10) [23], that on

the right to reimbursement for drug costs under the

Special Refund Categories was based on the Finnish

Table I. Distribution by gender and living arrangements. Finnish

older adults aged 65 years and over living in the community at the

beginning of the follow-up.

Men Women

Living arrangements (%)

With spouse 72.1 36.4

Alone 21.9 50.0

With others 6.1 13.6

N 108,474 172,248

Spouse and lower institutionalization 37
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disease classification of the Social Insurance

Institution (FI) [24], and that on purchases of

prescription medication was based on the

Anatomical Therapeutic Chemical Classification

(ATC) [25,26]. The following 18 chronic medical

conditions were used: cancer (ICD10: C00–C97;

FI: 115, 116, 128, 130, 180; ATC: L), diabetes

(ICD10: E10–E14; FI: 103; ATC: A10), dementia

(ICD10: F00–F03, G30), psychosis (ICD10: F20–

F29, F30.2, F31.2, F31.5, F32.3, F33.3, FI:112),

depressive symptoms (ICD10: F31.3, F31.4, F31.6,

F32, F33, F34.1, F38.10, F41.2, excluding F32.3

and F33.3; ATC: N06A if not FI: 112), other

mental health disorders (ICD10: other F00–F99),

Parkinson’s disease (ICD10: G20; FI: 110; ATC:

N04), other neurological diseases (ICD10: G00–

G99; FI: 111, 109, 108, 119; ATC: N03), heart

disease (ICD10: I00–I09, I20–I52; FI: 201, 206,

207), stroke (ICD10: I60–I69), chronic asthma or

other similar chronic obstructive pulmonary diseases

(ICD10: J40–J45; FI: 203), other respiratory dis-

eases (ICD10: other J00–J99), arthritis (ICD10:

M05–M06; FI: 202), osteoarthritis (ICD10: M15–

M19), hip fracture (ICD10: S72), other accident or

violence (ICD10: other S00–T98), other hospital

diagnoses (ICD10: other A00–Z99), and other

diseases (FI: other 101–601). Detailed definitions

and prevalences of these medical conditions, and the

coverage of hospital and medication registers, were

discussed in a previous paper [27].

Statistical methods

Kaplan–Meier estimates were used to illustrate the

unadjusted probabilities of survival without entering

into institutional care by gender and living arrange-

ments. Time to institutionalization was measured in

days. A study person was censored at the time of

death or at the end of the follow-up. Cox propor-

tional hazards models were used to assess how living

arrangements were associated with the risk of

institutionalization, first adjusted for control vari-

ables, and then adjusted for other independent

variables one after another. The order of the

independent variables was determined by their

hypothetical order in the life-course of a typical

individual: education, occupation-based social class,

household disposable income, home ownership,

house type, level of equipment in the dwelling, and

chronic medical conditions. A model was compared

with the previous one to determine whether the

lower risk of institutionalization among those living

with their spouse could be explained by the socio-

economic factors, housing, and medical conditions.

Because interactions were found between gender

and living arrangements, analyses were performed

separately for men and women using Stata/SE 9.2

[28].

Results

The unadjusted probability of survival without

entering into long-term institutional care was higher

among men than among women (Figure 1). Among

both men and women, the probability of survival

without institutionalization was highest for those

living with a spouse, followed by those living with

persons other than their spouse and alone. For

women, the unadjusted survival was almost the same

for those living with persons other than their spouse

and for those living alone. However, the age-

adjusted rates showed that men living with a spouse

had a very low institutionalization rate, even when

compared with women living with a spouse

(Table II).

Figure 1. Probability of survival without long-term institutiona-

lization by gender and living arrangements from January 1998 to

September 2003 among Finnish older adults living in the

community at the beginning of the follow-up.
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After adjustment for control variables, living with

a spouse was still associated with a reduced risk of

institutionalization among both men and women

(Table II: model 1). However, the relative protective

effect of living with a spouse was stronger among

men. Among men, those living alone had a 70%

higher risk and those living with persons other than

their spouse had a 56% higher risk of being

institutionalized than those living with their spouse.

The corresponding figures for women were 29% and

21%.

Living alone vs. living with a spouse

About 35% of the lower risk of institutionalization

among men living with their spouse as compared to

men living alone was explained by different socio-

economic factors, housing conditions, and chronic

medical conditions ((1.70–1.45)/(1.70–1)6100).

The most important medical conditions in terms of

explaining these differences were depressive symp-

toms, which were more common among those living

alone (results not shown). However, men living

alone still had a 45% higher risk of entering into

long-term institutional care as compared to men

living with a spouse, independently of all other

factors (Table II: model 8).

For women, almost the same factors explained the

lower risk of institutionalization among those living

with their spouse as compared to those living alone,

with the exception that those with a spouse were not

clearly advantaged in terms of education or having

less chronic conditions. On the other hand, women

living alone had a higher risk of institutionalization,

although they were more likely to have higher

education and less likely to have certain diseases,

such as neurological diseases or a history of stroke,

which were associated with institutionalization

(results not shown). Furthermore, significant differ-

ences in the living arrangement effects between men

and women were found (pv0.001): the protective

effect of living with a spouse was still stronger for

men than for women, even independently of all other

factors.

Living with other persons vs. living with a spouse

Overall, the differences in institutionalization

between those living with their spouse and those

living with other persons did not clearly atte-

nuate after adjustment for all other factors simulta-

neously (Table II: model 8 vs. model 1). However,

among men, the difference was attenuated after

adjustment for education, social class, home owner-

ship, level of equipment, and chronic medical

conditions. The most important medical condi-

tions in terms of explaining the differences were

psychosis and other mental health problems, exclud-

ing depressive symptoms, and conditions related

to accidents or violence, all of which were more

common among those living with other persons

(results not shown). Household income and house

type were not important in explaining the excess

risk of institutionalization among those living with

other persons: on the contrary, the difference was

exacerbated after adjustment for these factors

(Table II: model 4 vs. model 3, and model 6 vs.

model 5). This is mainly related to the fact that

household income was differently associated with

the risk of institutionalization according to living

arrangements: high household income did not

reduce the risk among those living with other

persons, as it did for those living with a spouse

(results not shown).

Among women, almost the same factors explained

the excess risk of institutionalization among those

living with other persons as compared to those living

with their spouse, although the level of equipment

was not an important explanatory factor for these

differences for women. Among women, the most

important medical condition in terms of explaining

the differences was psychosis, which was more

common among those living with other persons

(results not shown). However, both men and women

living with other persons still had a higher risk of

institutionalization than those living with their

spouse, independently of all other factors.

Discussion

Main results and explanatory framework

Our results showed that among older men, those

living alone had a 70% higher risk and those living

with other persons had a 56% higher risk of being

institutionalized than those living with their spouse,

independently of age and area characteristics. The

corresponding figures for women were 29% and

21%.

Different mechanisms have been identified

through which living with a spouse may lower the

risk of institutionalization. First, as Freedman [29]

suggested, the spouse can provide personal care

directly to the older person, and give assistance in

obtaining formal community-based services to delay

the need for institutional care. Second, having a

spouse may have beneficial effects on mental and

psychological health, in that it gives more social

support [30] and maintains and reinforces positive

health behaviours [31], and thus indirectly affects
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the need for institutional care in old age. Third,

living with a spouse may be associated with better

financial and housing conditions, and thus facilitate

living in the community.

Living alone vs. living with a spouse

Among men, the lower risk of institutionalization

among those living with their spouse as compared to

those living alone was partly explained by a higher

educational level, occupation-based social class,

household income, home ownership, house type,

better housing conditions, and a lower likelihood of

having depressive symptoms. Almost the same

factors explained the lower risk among women, with

the exception that those living with their spouse were

not clearly advantaged in terms of education or

having less chronic conditions than those living

alone. Among men, adjustment for socioeconomic

factors, housing conditions and chronic medical

conditions explained 35% of the lower risk of

institutionalization among those living with their

spouse as compared to those living alone. The

corresponding figure for women was 43%.

Our results confirm those of earlier studies

showing that older people living with a spouse have

a lower risk of institutionalization than those living

alone [6,10,14] or without a spouse [5,29], inde-

pendently of health and sociodemographic factors.

However, there is a lack of consistency across studies

on the magnitude of risk associated with living

arrangements because of methodological limitations.

Studies using incomplete follow-up of institutiona-

lization due to long periods between the surveys or

censuses underreport shorter care episodes, which

are likely to be more common among those having a

spouse, and are thus likely to overestimate the

negative effects of not having a spouse.

Furthermore, divergent results can also be related

to different samples and age limitations, and to

different definitions of institutional care and control

variables.

However, some of the unexplained protective

effect of living with a spouse is likely to be related

to the personal care and task support provided

directly by the spouse. In our study, it could also be

related to better functional capacity, which could not

be directly measured in our register-based data on

chronic diseases. Furthermore, those having a

spouse are more likely to have adult children who

could take care of them if health problems arise than

those living alone, many of whom have never been

married (18%). Although having children has been

shown to reduce the risk of institutionalization

among older women [14], the number of children

outside the household could not be measured in our

study.

In contrast to some earlier studies that did not find

[29] or report [6] interactions between gender and

living arrangements, we found that living with a

spouse protected men better than women from

institutionalization, even independently of health

and sociodemographic factors. Our results partly

coincide, however, with earlier findings from

England and Wales, not controlling for health,

indicating that men seem to benefit more from the

advantages of having a spouse than do women [13].

These larger benefits among men could be related,

for example, to the younger age and better health of

female spouses and accordingly to the lower like-

lihood of widowhood and better access to care

within the household.

Living with other persons vs. living with a spouse

The excess risk of institutionalization among men

living with persons other than their spouse were

reduced modestly after controlling for all other

factors simultaneously, while no overall reduction

was observed among women. However, our results

indicated that those living with persons other than

their spouse had a higher risk of institutionalization,

partly because they were more likely to have chronic

medical conditions than those living with their

spouse. Men living with others were more likely to

have different mental health problems (excluding

depressive symptoms) and conditions related to

accidents or violence than those living with their

spouse. Women living with others were more likely

to have psychosis. Our results are in line with those

of previous studies showing that people living with

other persons have higher rates of certain illnesses

than those living with a spouse, including limiting

long-term illnesses [32]. Furthermore, our study

gives indirect indications that those living with other

persons, most of whom are likely to live with their

adult children, are likely to have moved because of

health problems. However, some of the unexplained

excess risk of institutionalization among those living

with others may be related to physical and cognitive

disabilities, which could not be directly measured in

our study. This could have somewhat overestimated

the independent benefits of living with a spouse if

those living with others were more likely to have

psychical and cognitive disabilities. Our results did

indicate that older people living with persons other

than their spouse comprise a special group, because

having a high household income did not reduce their

relative risk of institutionalization as it did for the

other living arrangement groups. Those living with
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persons other than their spouse are unlikely to

benefit from the relatively high level of income in the

household, most likely earned by the younger

generations, in terms of reducing their risk of

institutionalization.

Conclusions

Our results show that living with a spouse is an

important independent factor in preventing and

delaying institutionalization and that the differences

in the risk of institutionalization by living arrange-

ments could only partly be explained by socio-

economic factors, and housing and medical

conditions. This indicates that the need for institu-

tional care will depend not only on the increasing

numbers of older people with disabilities but also on

their living arrangements. More prospective analyses

are required to examine how the health and the

death of the spouse affect the risk of institutionaliza-

tion.
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42 E. Nihtilä & P. Martikainen

© 2008 Associations of Public Health in the Nordic Countries Regions. All rights reserved. Not for commercial use or unauthorized distribution.
 at Library of Behavioural Sciences University of Helsinki on August 20, 2008 http://sjp.sagepub.comDownloaded from 



[23] STAKES [National Research and Development Centre for

Welfare and Health]. Second edition of Finnish version of

the International Statistical Classification of Diseases and

Related Health Problems, tenth revision, Vol. 1. Helsinki:

STAKES; 1999.

[24] Social Insurance Institution, Statistical Yearbook of the

Social Insurance Institution, Finland, 1997, T1:33.

Helsinki: Social Insurance Institution; 1998.
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