This is the post print version of the article, which has been published in Aging Clinical and Experimental
Research. 2018, 30 (8),913-919. http://dx.doi.org/10.1007/s40520-017-0869-6.
Predictors of Long-term Care Among Nonagenarians. The Vitality 90+ Study With Linked Data of the
Care Registers

Maarit Kauppi1,2,3, Jani Raitanen2,3,4, Sari Stenholm2,3,5, Mari Aaltonen2,3, Linda Enroth2,3, Marja Jylhä2,3
1

Finnish Institute of Occupational Health, Turku, Finland

2

Gerontology Research Center, University of Tampere, Finland

3

Faculty of Social Sciences (Health Sciences), University of Tampere, Finland

4

UKK Institute for Health Promotion Research, Tampere, Finland

5

Department of Public Health, University of Turku, Finland

Correspondence to: Dr. Maarit Kauppi, maarit.kauppi@ttl.fi

1

Abstract
Background
The need for long-term care services increases with age. However, little is known about the predictors of longterm care (LTC) entry among the oldest old.
Aims
Aim of this study was to assess predictors of long-term care (LTC) entry in a sample of men and women aged
90 years and older.
Methods
This study was based on the Vitality 90+ Study, a population-based study of nonagenarians in the city of
Tampere, Finland. Baseline information about health, functioning and living conditions were collected by
mailed questionnaires. Information about LTC was drawn from care registers during the follow-up period
extending up to 11 years. Cox regression models were used for the analyses, taking into account the competing
risk of mortality.
Results
During the mean follow-up period of 2.3 years, 844 (43%) subjects entered first time into LTC. Female gender
(HR=1.39, 95% CI=1.14-1.69), having at least two chronic conditions (HR=1.24, 95% CI=1.07-1.44), living
alone (HR=1.37, 95% CI=1.15-1.63) and help received sometimes (HR=1.23, 95% CI=1.02-1.49) or daily
(HR=1.68, 95% CI=1.38-2.04) were independent predictors of LTC entry.
Conclusion
Risk of entering into LTC was increased among women, subjects with at least two chronic conditions, those
living alone and with higher level of received help. Since number of nonagenarians will increase and the need
of care thereby, it is essential to understand predictors of LTC entry in order to offer appropriate care for the
oldest old in future.
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Introduction
The number of the oldest old, those aged 90 years and over is increasing faster than ever before. In Finland,
their number has doubled between the years 2000 and 2015, and is projected to double again by the year 2035
[1, 2]. Because this group is most likely to suffer from chronic conditions and functional limitations, the

demand for the long-term care (LTC) will increase in future.
In Finland, round-the-clock LTC consists of inpatient care in health centre wards (primary care hospitals,
which also provide short-term care), residential homes, and sheltered housing with 24-h assistance. Of these,
health centres and residential homes are institutional settings, and sheltered housing provides primarily
housing and closely related services, but also health and basic medical services. With the structural change in
service organization, the residential homes and particularly LTC in health centre wards are increasingly
replaced by sheltered housing and in practice all of these services respond mainly to similar care needs. The
provision of these services is based on the principle of universal access, and is financed by general taxation,
social security contributions and by client fees. The access to care is based on need and it is not dependent on
ability to pay [3]. During the last decade, the use of round-the-clock LTC has increasingly concentrated in the
oldest age groups and in the last years of life [4]. At the end of 2015, 0.4% of Finns aged over 75 years lived
on a LTC ward and 1.7% in a residential home, whereas 7.1% lived in sheltered housing facilities [5].
In order to estimate future LTC needs, it is essential to identify the factors that predict LTC entry. Previously,
several such risk factors have been identified. Older age [6-11], functional and cognitive impairments, low
self-rated health and certain chronic conditions [6-8, 12-15] are commonly reported risk factors for entry into
nursing home and other LTC facilities. Also, social factors, such as living arrangements and level of informal
care have been shown to contribute to the risk of LTC admission [9, 10]. Previous studies, however, have often
focused on relatively young old subjects (≥65 years), and less is known about the predictors of the LTC
admission among the oldest old. In addition, since predictors of LTC are at least partially the same that predict
mortality [16], it is essential to take death into account in order to accurately identify the risk factors of LTC
[17]. The aim of this study was to identify the predictors of LTC entry in a population-based prospective study

of men and women aged 90 years or older, treating death as a competing risk.
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Material and methods
Participants and study design
This study was based on the Vitality 90+ Study, a prospective multi-disciplinary population-based study of
subjects aged 90 years or older living in the city of Tampere, Finland [18, 19]. Tampere is the third-largest city
in Finland, with over 200 000 inhabitants [20]. The proportion of older adults in Tampere is very close to that
for the whole country. A questionnaire was mailed to all subjects of this age group who, according to the
Tampere City Population Register, resided in community or in institution in 2001, 2003, 2007 or 2010
(n=4994). The total number of completed and returned questionnaires was 4074, response rate being 82%
(79% in 2001, 86% in 2003, 82% in 2007, and 80% in 2010). The study population of the present study
included those subjects who answered to the questionnaire and were not in the LTC at baseline. If a subject
had answered to the questionnaire in more than one of these years, only the first entry was taken into account
in the analyses. Table 1 shows the participants of the Vitality 90+ survey, participation rate, and the size of
the final study population, according to the study year. The final study population consisted of 1954 subjects
(465 men and 1489 women). Subjects were allowed to ask for help from a family member, a caregiver or a
friend in case they were unable to fill in the questionnaire themselves. If a subject was unable to select an
answer a family member, a caregiver or a friend was allowed to participate as a proxy. The proxy rate in this
study population was 4.0%.
The baseline data of the Vitality 90+ were linked with the follow-up information on LTC use and dates of
death. The information about LTC use was drawn from the Care Registers for Health and Social Welfare
provided by the National Institute for Health and Welfare. The dates of death were drawn from the Causes of
Death register. These registers have been shown to be reliable and accurate source of information with a
nationwide coverage [21]. The data linkage was performed by Statistics Finland using the unique personal
identification code (PIC) assigned to all persons residing in Finland. Permissions to access the registers were
granted by the registers’ administrators. The study protocol was approved by the ethics committee of the
Pirkanmaa Hospital District and the Ethics Committee of the Tampere Health Center. All participants or their
legal representatives gave their written informed consent.
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Long-term care
Participants were categorised as LTC users if 1) they spent 90 days or more in a residential home, in a service
home with 24-hour assistance, or in the inpatient ward of a health centre or hospital, or if 2) they had a
confirmed LTC decision from the municipal service providers. The 90 days could be spent at the same facility
or successively at several facilities without returning home for more than one night [22]. The follow-up period
started at the index date of each study year and continued until the date of the first entry into LTC, until the
date of death or until the end of 2012, whichever came first.
Predictors
The questionnaire elicited information about mobility, self-rated health, chronic conditions, living
arrangements, received help and main lifetime occupation. Mobility was assessed by questions asking whether
a subject was able to move about indoors, walk 400 meters, and use stairs. The alternative answers to these
questions were: yes, without difficulty; yes, with difficulty; only with help, and unable. The first two answer
alternatives were regarded to indicate independence and the last two alternatives dependence. In order to
distinguish subjects who were and were not able to perform these tasks, the answers to these three questions
were further combined into two categories; 1) independent in all and 2) dependent at least in one of the
functions. Self-rated health was assessed by the question: “How would you evaluate your present health?”
with five answer alternatives; very good, fairly good, average, fairly poor, and poor. In order to have sufficient
number of respondents in each category, the answer alternatives were further categorized as good SRH (very
good and fairly good), average, and poor SRH (fairly poor and poor) [23, 24]. For self-rated health, only the
individual´s own answers were taken into account and in the analyses, proxy answers were classified as a
proxy category. Subjects were asked whether they had been diagnosed for heart disease, diabetes, dementia,
depression, hip fracture, stroke or osteoarthritis. Total number of chronic conditions was calculated, and
categories of 0-1 diseases and at least two diseases were formed [24]. This categorization was done because
we wanted to assess the contribution of morbidity in general rather than that of any individual diagnosis to the
risk of LTC entry. However, since the number of those without any disease was low (n=140) we combined
those with 0 or 1 disease in one category. Subjects were also asked whether they lived alone or with their
spouse, children, grandchildren or others. The answers were classified into two categories: living alone and
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living with other(s). Answers to the question “Does someone help you at home, for example in dressing,
washing or cooking?” elicited information about the level of received help, either informal (e.g. from family
member) or formal (paid services) help. The answers were: Yes, almost every day; yes, sometimes; I don’t
get help even though I would need, and I don’t need help. The information about main lifetime occupation
was classified into categories of non-manual worker, manual worker, housewife and unknown [25].
Statistical methods
Comparisons between the subjects who entered into LTC, who were community-dwelling at the end of followup and who died during the follow-up period without prior entry into LTC were performed using KruskallWallis test and paired samples t-test for continuous variables, and chi-square test for categorical variables.
Associations between potential predictors and entry into LTC during the follow-up was estimated by adjusted
hazard ratios (HR) with 95% confidence intervals (CI) using Cox proportional hazard models. Three different
models were performed: 1) each potential predictor separately adjusted for age and gender, 2) a multivariate
model including all variables, and 3) a multivariate competing risk regression model [26] to estimate subhazard
ratios (SHR), treating death without entry into LTC as a competing event. The model 3 was performed in
order to distinguish the risk factors of dying from those of LTC entry. In order to investigate the subhazard
proportionality assumption, interaction between potential predictors and log of time was tested in the
competing risk model. All analyses were performed using the SAS software (version 9.4; SAS Institute Inc.,
Cary, NC, USA) and Stata (StataCorp. 2013. Stata Statistical Software: Release 13. College Station, TX:
StataCorp LP).
Results
During the mean follow-up of 2.3 years (range 4 days to 11.0 years), 844 (43% of the total study populations)
subjects entered first time into LTC at the mean age of 93.6 years. Of those 1110 subjects who did not enter
into LTC, 443 (40%) were community-dwelling at the end of follow-up, and 667 (60%) had died without
entering into LTC during the follow-up. Table 2 presents the baseline characteristics of these groups.
The proportion of women was highest among those who entered into LTC during the follow-up (81%) and
lowest among those who died without entering into LTC (69%), while the proportion of men was highest
6

among those who died (31%) and lowest among those who entered into LTC (19%). Compared to those who
remained community-dwelling, subjects who entered into LTC were older, were more likely to be dependent
in mobility, to have poor self-rated health, at least two chronic conditions, and higher level of received help.
In addition, they belonged more likely to manual worker group by main lifetime occupation. On the other
hand, compared to those who died during the follow-up, subjects who entered into LTC differed only with
respect to gender, number of chronic conditions and living arrangements.
Table 3 presents the associations between the studied predictors and the first entry into LTC during the followup. Higher age and female gender, adjusted for each other, significantly predicted entry into LTC. Dependency
in mobility functions, poor self-rated health, higher number of reported chronic conditions, and higher level
of received help were significantly associated with higher probability of entering into LTC in age- and genderadjusted models. When all potential predictors were simultaneously added to the model, age and gender did
not quite reach statistical significance. Otherwise the same variables as in the age- and gender-adjusted
models, and also, living alone, were independent and significant predictors of LTC entry. In the model taking
into account the competing risk of death, female gender, higher number of chronic conditions, living alone
and higher level of received help remained significant and independent predictors of LTC entry.
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Discussion
According to the results of the present study female gender, higher number of chronic conditions, living alone,
and higher level of received help were significant and independent predictors of LTC entry, when the
competing risk of death was taken into account. These findings are in accordance with previous studies on
younger old subjects showing that female gender is associated with an excess risk for institutionalization even
after adjusting for potentially contributing factors, such as age and living arrangements [10, 16]. Also, in line
with previous population-based studies [27] higher number of chronic conditions was associated with an
increased risk of LTC entry. Especially dementia or cognitive impairment [6-8, 12, 14, 28], depression [28],
stroke, diabetes [28-30], and hip fracture [15, 28] have been shown to be predictive factors for
institutionalization. In our study, individual diseases significantly associated with increased risk were
dementia, depression and hip fracture (data not shown). These diseases potentially lead to severe cognitive
and/or functional limitations, and thereby increase the need of LTC [7, 31].
In addition to individual’s health social and environmental factors may be important contributing factors for
LTC needs. Our results, as those of several previous studies [9, 10, 27, 32-34], showed that living alone was
significantly associated with an increased probability of entering into LTC, even independently of baseline
health status. This finding obviously indicates the importance of available social contacts, emotional support
and informal help in delaying or preventing institutionalization [7, 35]. A spouse or other household member
may help to maintain positive health behaviors, provide help in everyday tasks, and give assistance in
obtaining formal community-based services, which help to maintain functional capacity and independency
longer.
Receiving help from family members or relatives may thus be regarded as a preventive factor for LTC entry.
On the other hand, an increased use of formal home care may reflect an increased need of help [7]. According
to the results of the present study, those receiving help more often were more likely to enter into LTC. It may
be that at certain point even a high amount of received help does not meet the needs, and is thereby associated
with an increased probability of entering into LTC. It should be noted, however, that in addition to personal
needs the probability of entering into LTC is affected by current care policies and availability of the resources
[8].
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Many previous population-based studies have found functional impairment, assessed by ADL or IADL
functions or mobility, to be among the most important predictors of institutionalization among subjects 65
years or over [6-8, 12, 14]. Similarly in our study, dependency in mobility functions was a significant predictor
of LTC entry when other potential predictors were included in the model. However, this association was no
longer significant when risk of dying was taken into account. Also, poor self-rated health, although significant
in the fully adjusted model, showed no longer statistically significant association with LTC entry when the
risk of dying was taken into account. Both functional impairment and self-rated health have previously been
shown to predict both nursing home placement [7, 16] and mortality [16, 24, 36]. Results of our analyses
suggested that the associations of mobility limitations and self-rated health were stronger with mortality than
with LTC entry among subjects aged 90 years or older.
Several earlier studies imply that age is an important predictor of institutionalization [6, 7, 9-11]. This was true
also in our study, even if all participants were 90 years old or older. The contribution of age is likely mediated
through functioning and chronic conditions, and in multivariate model it was no longer significant. Also, as
age is a strong predictor of mortality, it was not an independent predictor of LTC when mortality was taken
into account as competing risk.
This study adds important knowledge about predictors of LTC entry among subjects aged 90 years and older.
The strengths of this study were that an entire age cohort of the study area was available, the follow-up time
was exceptionally long for this age group (up to 11 years), and the response rate was high. Moreover, the
linked data of the Finnish Care Registers for the information about LTC entry were available. Also, we were
able to account for the selection effects due to mortality, which has been shown to be essential in accurate
identification of predictors of LTC entry [16]. The main limitation of this study was that the information of
potential predictors was based on self-reports. However, previous comparisons between self-reports of this
data and corresponding hospital record data have shown sufficient reliability [37]. Also, the proxy responses
for functioning and disease have been shown to be sufficiently reliable in order to be used in the analyses [38].
In conclusion, our findings in the population aged 90 years and older show that female gender, chronic
conditions, living arrangements, and level of received help predicted LTC entry. As survival until the age of
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90 years and the life expectancy at the age of 90 years are increasing, the number and proportion of
nonagenarians will grow [2]. At the same time, no clear decrease in prevalence of disabling conditions such
as dementia have been observed among the oldest old [19]. Also, the proportion of old people living alone
has increased during the recent decades [39]. This will inevitably increase the need of care. In order to be able
to offer timely and appropriate care for the oldest old in future, it is essential to recognize these demographic
changes, their impact on long-term care needs and demonstrated predictors of LTC entry.
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Table 1. The size of the study sample, participation rate, and size of the final study population according to
the study year. The final study population consisted of those subjects who were not in LTC at baseline and
who had not answered to the questionnaire previously.
Population (N)
Subjects who answered to
the questionnaire (n)
Participation rate (%)
Final study population, not
in LTC at baseline (n)

2001
1129

2003
1113

2007
1146

2010
1606

Total
4994

892
79

961
86

944
82

1277
80

4074
82

543

327

473

611

1954
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Table 2. Baseline characteristics of subjects who entered into long-term care during the follow-up period, remained community-dwelling or died without prior
entry into LTC
Subjects who entered into
LTC during the follow-up
(n=844)

Age (years)
Gender
Men
Women
Mobility
Independent
Dependent at least in one function
Self-rated health
Good
Average
Poor
Proxy
Number of chronic conditions (0-7)
0-1
2+
Living arrangements
Living alone
Living with others
Level of received help
No need of help
Sometimes
Almost every day
Help needed but not received
Occupation
Non-manual worker

n
844

Mean / %
91.3

Subjects who were
community-dwelling at the
end of the follow-up
(n=443)
n
Mean / %
443
90.8

Subjects who died during
the follow-up without
entering into LTC (n=667)
n
667

Mean / %
91.4

p valuea
<.0001

p value b
1 vs. 2
1 vs.3
<.0001
0.88

157
687

19
81

103
340

23
77

205
462

31
69

<.0001

0.05

<.0001

460
368

56
44

295
130

69
31

385
268

59
41

<.0001

<.0001

0.19

247
370
179
37

30
44
21
4

148
226
56
5

34
52
13
1

197
296
126
38

30
45
19
6

<.0001

<.0001

0.51

365
466

44
56

234
203

54
46

329
329

50
50

0.003

0.001

0.02

603
232

72
28

336
105

76
24

411
247

62
38

<.0001

0.13

<.0001

316
193
283
22

39
24
35
3

265
88
65
12

62
20
15
3

272
156
193
13

43
25
30
2

<.0001

<.0001

0.24

282

33

210

47

247

37
12

Manual worker
392 46
166
37
285 43
Housewife
95
11
44
10
66
10
Unknown
75
9
23
5
69
10
0.0001
<.0001
0.26
Study year
2001
349 41
3
1
191 29
2003
177 21
11
2
139 21
2007
179 21
105
24
189 28
2010
139 16
324
76
148 22
<.0001
<.0001
<.0001
a
comparison between the groups performed by Kruskall-Wallis test for continuous variables and paired samples t-test for categorical variables
b
pairwise comparison performed by paired t-test for continuous variables and chi-square test for categorical variables (1=subjects who entered into LTC,
2=subjects who remained community-dwelling, 3=subjects who died without entering into LTC)
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Table 3. Hazard ratio (HR) and its 95% confidence interval (CI) of entry into long-term care (LTC).
All the results are adjusted for study year.
Age- and genderadjusted modelsa

All variables in the
modelb

All variables in the
model, competing risk
analysisb,c
HR
95% CI
0.98
0.93-1.02

HR
95% CI
HR
95% CI
Age (year)
1.12
1.08-1.17 1.03
0.99-1.08
Gender
Men
1.00
1.00
1.00
Women
1.34
1.13-1.60 1.21
0.99-1.46
1.39
1.14-1.69
Mobility
Independent in all functions 1.00
1.00
1.00
Dependent at least in one
function
1.85
1.60-2.14 1.38
1.17-1.63
1.13
0.95-1.33
Self-rated health
Good
1.00
1.00
Average
1.11
0.95-1.31 1.02
0.86-1.22
1.00
0.85-1.18
d
Poor
1.92
1.58-2.33 1.33
1.07-1.66
1.17
0.93-1.46
d
Proxy
2.65
1.86-3.76 1.55
1.06-2.28
1.08
0.69-1.70
Number of chronic conditions
(0-7)
0-1
1.00
1.00
1.00
2+
1.52
1.32-1.75 1.31
1.12-1.52
1.24
1.07-1.44
Living arrangements
Living with others
1.00
1.00
1.00
Living alone
1.06
0.91-1.25 1.35
1.14-1.60
1.37
1.15-1.63
Level of received help
No need of help
1.00
1.00
1.00
Sometimes
1.62
1.35-1.94 1.36
1.12-1.65
1.23
1.02-1.49
d
Almost every day
2.45
2.08-2.89 2.01
1.66-2.45
1.68
1.38-2.04
Help needed but not received 1.52
0.98-2.34 1.07
0.66-1.73
1.10
0.70-1.74
Occupation
Non-manual worker
1.00
1.00
1.00
Manual worker
1.18
1.01-1.38 1.08
0.92-1.26
1.11
0.95-1.31
Housewife
0.89
0.71-1.13 0.83
0.65-1.07
0.93
0.73-1.20
Unknown
1.08
0.84-1.40 1.06
0.80-1.40
1.06
0.81-1.38
a
Separate models performed for each variable adjusted for age and gender (age and gender adjusted
for each other)
b
Adjusted for all the variables presented in the column and for study year
c
Subhazard ratio; death without prior entry into LTC as a competing event
d
Evidence of departure from proportional subhazard assumption (P<0.05)
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