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Abstract
Background: More recent birth cohorts of older people have better physical and cognitive status than that of earlier cohorts. As such, this could be expected to diminish the need for institutional care. The prediction of the future need for institutional care provides essential information for the planning and delivery of future care and social services and the resources needed. 
Objective: To predict future need for institutional care among older Finnish people born in 1940.
Methods: Representative samples of home-dwelling 70-year-olds from Turku, Finland, were examined with similar methods in 1991 (those born in 1920) (n=1032) and 2011 (those born in 1940) (n=956). Predictors of institutionalization rates from the earlier 1920 cohort, together with data of socio-demographics factors, health, psychosocial and physical status, the need for help and health behaviour, were used to predict the future institutionalization rate among the 1940 cohort in this study using Cox regression models.  
Results: Health, psychosocial and physical statuses were significantly better in the 1940 cohort, compared to the earlier cohort. In the 1940 cohort, the predicted rates of institutionalization were 1.8%, 10.4% and 26.0% at the ages of 80 (year 2020), 85 (year 2025), and 90 years (year 2030), respectively. At every age (80, 85, and 90 years), the predicted rates of institutionalization by Mini-Mental State Examination (MMSE) were about two-fold among those with MMSE scores 18–26 (3.0%–38.8%), compared to those with scores 27–30 (1.6%–23.7%) and those with a body mass index (BMI) less than 25 (2.5%–34.3%), compared to those with BMIs 25–29.9 (1.4%–20.9%), and about three-fold among participants with several falls (5.3%–57.0%), compared to participants with no falls (1.5%–23.1%). 
Conclusions: The 1940 cohort performed better in health, psychosocial and physical status than the 1920 cohort. Nevertheless, the predicted rates of future need for institutional care were high, especially at the ages of 85 and 90 years, among those with a lowered cognitive or physical status.
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Introduction
There has been a remarkable gain in life expectancy during the last century [1], which will lead to an increased number and proportion of persons over 65 years in the coming decades in most developed countries. The trends in general health, functional status and need for help among tomorrow’s older people have obvious implications for the planning and delivery of future care and social services [2]. Partly mixed results have been reported, but generally more recent birth cohorts have more diseases (due to improved diagnostics), a better physical and consistently better cognitive status [2–13] than earlier cohorts. As such, this could reflect a healthier elderly population and diminished need for institutional care [1, 14, 15]. On the other hand, there is also evidence suggesting that we are moving towards a world where we are likely to experience disease, a loss of functionality and disability prior to death [16–20]. 

Three scenarios about morbidity have been suggested. First, the compression morbidity theory speculates that healthy years are added and morbidity is being squeezed into a shorter period of life [1, 15]. Second, the expansion of the morbidity theory assumes that years of poor health are added [14, 16–18]. Third, the postponement theory speculates that the years that are added to life are mainly healthy, while the period with disabilities remains unchanged, but is postponed to a higher age [21].
 
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 be able to continue living at home in a familiar environment. The current national target is to diminish institutional care and increase the proportion of people aged 75 and over living at home up to 91–92 percent by 2017. In 2011, 89.6% of Finnish people aged 75 or over were living at home [22]. The coincident actualization of the postponement theory, not to mention the expansion of the morbidity theory, and Finnish old-age policy could turn out to be a rather challenging combination in the future. 

In our earlier study, we analyzed predictors of institutionalization in a cohort of 70-year-old home-dwelling Finnish older people, born in 1920. The rate of institutionalization was 22%, and impaired cognitive function (MMSE 18–26), low BMI (<25) and frequent falling led to an increased risk of institutionalization during a 22-year follow-up [23]. In this study, we compared general health and functional status, the need for help and health behaviour of two birth cohorts of 70-year-old people born 20 years apart (in 1920 and in 1940). Our main interest was, however, to predict the future need for institutional care among the participants in the 1940 cohort by using the institutionalization rate and predictors of institutionalization of the earlier studied 1920 cohort.

Material and Methods
The data of this study of two 70-year-old cohorts living in the city of Turku, in the southwest Finland, was collected by using a postal questionnaire, interviews and clinical examinations in 1991 and in 2011. The data on the persons in the age groups included in this study were obtained from the central population register. 
Interviews were conducted by the study nurse and clinical examinations by the doctor. The same variables were used in 1991 and 2011. All participants originally considered as eligible for the study were given identification numbers, which were included in the postal questionnaire. The study nurse contacted, once by phone, those who did not return their questionnaire. Interviews and clinical examinations were conducted in Turku City Hospital.

Comparison of two birth cohorts 
Socio-demographic and socio-economic variables included gender, marital status, living alone, education, and previous work (Table 1).  
Health status included self-rated health, self-rated memory, compared to other older people, self-reported cardiovascular diseases, weight change during the previous five years, and lack of appetite. Weight and height were measured, and body mass index (BMI) was calculated. Cognitive function was also assessed by using the Mini-Mental State Examination (MMSE), administered by the study nurse during the interview. 
Psychosocial status was assessed with questions concerning life satisfaction, loneliness, and feelings of depression. Physical status included questions concerning the number of falls during the previous year, difficulties in walking 500m, independent daily outdoor exercise, and difficulties to move around at home.  A fall was defined as an event that results in a person unintentionally coming to rest on the ground, floor, or other lower level with or without a loss of consciousness or injury [24]. 
Need for help was measured with the following variables: the need for daily help, having someone who helps when needed, and the use of domestic help or home nursing (public and private) at least once a week.
Health behaviour was measured with questions concerning the frequency of alcohol use and smoking. 

All variables used in this study were previously used in population-based studies in Finland (e.g. in The Helsinki Ageing Study) [25], and many of the variables are also used internationally and validated: e.g. MMSE [26], BMI [27], falls [28], self-rated 500m walk [29], self-rated health [30], feeling of loneliness [31], and use of alcohol [32]. 

Prediction of future institutionalization rate among participants born in 1940
In our earlier study [23], institutionalization in the 1920 cohort was defined as an entry into a nursing home or sheltered housing at any time during the follow-up, beginning in January 1991. Possible short-term institutionalization (acute care, institutional rehabilitation, interval care etc.) was not included. The head of elderly care in the city of Turku gave permission to access data regarding institutionalization from the Pegasos patient information system, which is used by personnel of Turku city welfare division. Documentation relating to institutionalization recorded on Pegasos is undertaken by a doctor or a social worker. The institutionalization rate in the 1920 cohort was 22% (227 of 1032 study participants were institutionalized during the 22-year follow-up, beginning in January 1991), and Kaplan-Meier estimates for institutionalization were 3.3%, 14.7% and 32.8% at the ages of 80, 85 and 90 years, respectively. 

Ethics
The study protocol was approved by the City of Turku ethical committee on health care and the ethical committee of the Hospital district of Southwest Finland. Informed consent, which included assurances that their data would be treated confidentially, was obtained from all participants. Study information was provided, and consent obtained with the postal questionnaire. Information about the study included a telephone number of the study nurse, who could be contacted if needed. 

Statistical analyses 
In this study, two cohorts were compared for differences in marital status, self-rated health, MMSE, weight change during the previous five years, BMI, lack of appetite, loneliness, feeling of depression, the number of falls during the previous year, independent daily outdoor exercise, the need for daily help, having someone who helps when needed, and the use of domestic help or home nursing. These variables, which were significant predictors in univariate Cox regression analyses among the 1920 cohort, were examined in the multivariable Cox regression model to predict the future institutionalization rate among the 1940 cohort. The parameter estimates and baseline hazard function were derived with a multivariable model among the 1920 cohort. The Cox model equation used was

where Si(t) is the estimated survivor function for individual i with predictor values xi, S0(t) is the estimated baseline hazard function and β is the vector of the coefficients of the predictors x. The predictors and their coefficients are shown in Table 2.  The parameter estimates and baseline hazard function were derived with a multivariable model among the 1920 cohort. Proportional hazards over time were assumed in the prediction model. Proportions of socio-demographic and -economic factors among the 1940 cohort were used in the prediction model to predict the institutionalization rates of people aged 80, 85, and 90 years. Predictions were calculated for all elderly people and according to MMSE, BMI, and the number of falls during the previous year, which were significant predictors of institutionalization in multivariable analyses among the birth cohort born in 1920. 

P-values <0.05 were considered statistically significant. All statistical analyses were performed using SAS System for Windows, version 9.4 (SAS Institute Inc., Cary, NC, USA). 


Results 
Participants
All 70-year-old home-dwelling residents of the city of Turku, born in 1920 (N=1503) and in 1940 (N=1344) were originally considered as being eligible for the study. Altogether 1032 people from the 1920 cohort (70 % of those invited) and 956 people from the 1940 cohort (73% of those invited) returned postal questionnaires and were considered for inclusion in this study. A flow chart of the study is presented elsewhere [33]. 

Comparison of two birth cohorts
Seventy-year old home-dwelling participants born in 1940 were significantly less likely to be widowed or living alone, had a higher educational level and had, more often, had non-physical work, compared with participants born in 1920 (Table 1).

There were significant differences in self-rated health, cardiovascular diseases, self-rated memory, compared to other older people, MMSE, BMI and a lack of appetite between the cohorts.  All of these differences were in favour of the 1940 cohort. No significant difference was found in weight change during the previous five years between the cohorts.

Participants in the later cohort felt loneliness significantly less frequently than participants in the earlier cohort; no significant differences were found in life satisfaction and the feeling of depression.

The physical status of the participants was also in favour of the later cohort; there were significantly less participant having difficulties to move around at home or to walk 500 meters and significantly more participants having independent daily outdoor exercise in the 1940 cohort than in the 1920 cohort. The cohorts did not significantly differ in the number of falls during the previous year.  

The proportion of participants who used domestic help and/or home nursing at least once a week was more frequent among the 1940 cohort, although the proportion of participants needing daily help was lower, compared to the 1920 cohort. No significant difference between the cohorts was found in the rates of participants having someone who helps when needed.  

Significantly more participants in the 1940 cohort used alcohol at least weekly, compared to participants in the 1920 cohort. No significant differences were found in smoking between the cohorts. 

Prediction of future institutionalization rate among participants born in 1940 
In the total study population, the predicted rates of those needing long-term institutional care were 1.8%, 10.4% and 26.0% of people aged 80 (year 2020), 85 (year 2025) and 90 years (year 2030), respectively (Figure 1).

The predicted institutionalization rate by MMSE ranged from 1.6% (aged 80 years and MMSE scores 27–30) to 38.8% (aged 90 years and MMSE scores 18–26). At every age (80, 85, and 90 years), the predicted rates of participants needing institutional care were about two-fold among those with MMSE 18–26, compared to those of 27–30.

The predicted institutionalization rates by BMI ranged from 1.4% (aged 80 years and BMI 25–29.9) to 34.4% (aged 90 years and BMI <25). At every age, the rates were lowest among those with BMI 25–29.9, and highest among those with BMI under 25. The predicted institutionalization rates of participants with BMI less than 25 were about two-fold, compared to those with BMI 25–29.9. 

The predicted rates of institutionalization by falls during the previous year ranged from 1.5% (aged 80 and no previous falls) to 57.0% (aged 90 and ≥3 previous falls), according to the number of falls and age. Among participants having several falls, the predicted rates were about two-fold, compared to participants with one or two falls and about three-fold, compared to participants with no falls during the previous year. 


Discussion
In this study, we compared samples of two birth cohorts of home-dwelling 70-year-olds born 20 years apart (1920 and 1940) and predicted the future institutionalization rate of the 1940 cohort. The participants in the 1940 cohort performed significantly better than those in the 1920 cohort in health, psychosocial and physical statuses, which are consistent with results of earlier studies also showing better functional status of recent cohorts, compared to earlier cohorts [2–13].  

Our main interest, however, was to predict the future need for institutional care among those born in 1940.  In order to do this, we used the Cox multivariable regression model, based on the parameter estimates and predictors of institutionalization and institutionalization rates of the cohort born in 1920. In our earlier study, the institutionalization rate was 22% during a 22-year follow-up and the predictors of institutionalization were lowered cognitive status (MMSE 18–26), low BMI (<25), and several falls during the previous year among those born in 1920 [24]. In this study, we predicted the rates of participants needing long-term institutional care in the total population of the 1940 cohort and by MMSE, BMI, and falls. In the total population, the predicted rates of those needing institutional care in the future increased by age from 1.8% at the age of 80 (year 2020) to 26.0% at the age of 90 (year 2030). However, the predicted rates were higher and increased even more by age among those with a lowered cognitive status (MMSE 18–26) (from 3.0% to 38.8%), low (<25) (from 2.5% to 34.3%) and high BMI (≥30) (from 1.8% to 25.9%), or previous falls (from 2.2% to 57.0%) being about two- to three-fold, compared to those with a good cognitive status, normal BMI or no previous falls. In addition, one must note that estimates for an increasing number of older people in the future were not taken into account in the analyses. An increasing number of older people, especially the oldest-old group (aged >85 years) [1], means that the number of older people with geriatric syndromes, such as dementia, frailty and falls, are also expected to rise [34–36], even though later cohorts of older people seem to have a better functional ability. 
 
These currently underdiagnosed geriatric syndromes are associated with increased levels of disability, institutionalization, and death. The human, economic, and social impact of these conditions is enormous [36, 37]. The current national target of the Finnish old-age policy to diminish institutional care and increase the proportion of people aged 75 and over living at home up to 91–92% by 2017 [22] does not decrease the need for care. On the contrary, the increased number of Finnish older people with possible geriatric syndromes and disabilities means that building an effective and financially affordable home- and community-based services system to prevent or postpone geriatric syndromes and the onset of functional disability is essential in order to ensure a sufficient quality of life for older people living at home. Therefore, substantial increases in the prevention of disabilities and other formal services will also be required [35].

According to the study of Chen and Thompson [38], two significant supportive factors for older people to remain in their communities were the use of paid instrumental activities of daily living personal care services and an awareness of unmet needs. Researchers emphasized the importance of encouraging older people to acknowledge their unmet needs and to seek community-based services at an early stage, rather than wait until they have developed more serious needs, such as difficulties in activities in daily living. According to this study, participants in the 1940 cohort used domestic help and/or home nursing (public or private) more frequently, although the proportion of participants needing daily help was lower, compared to the 1920 cohort. This is probably because more participants in the later cohort were living at home, due to a change in the Finnish old-age policy to increase living at home with the support of home care, instead of long-term institutional care. There is also more home service available nowadays, and older people in the recent cohort are used to, more willing and able to use different kinds of services and help, both public and private, in order to ease their everyday life. Kehusmaa et al. [39] has shown that there was a connection between the utilization of social care services and perceived health in Finnish elderly patients. Recently, municipalities have been reducing support services and targeting services only for those with the highest needs. If municipalities continue to limit the provision of support services, this saving in the social sector may, in the future, increase the cost of health care [39]. 

The strength of this study was that the samples of both home-dwelling cohorts were quite large. Also, the response rates were rather high, being 70% in the earlier and 73% in the later cohort. The two birth cohorts in our study were born 20 years apart, and in our opinion, 20 years is a long enough period of time to show cohort differences. In addition, all the variables used in this study are commonly used in population-based studies in Finland and/or internationally, and many of the variables are also validated. Also, some limitations need to be mentioned. Firstly, we lack the data of non-responders. Usually non-responders have poorer health and functional ability than respondents, which indicates a healthy population bias [13] in both cohorts. Secondly, critical aspects in repeated cross-sectional studies are the reliability and validity of outcome measures over time and longitudinal response shifts, that is a change in the meaning of a respondent´s self-evaluation, as a result of changes in the internal standards, values in society, conceptualization of the construct and also social desirability, which have to be considered for self-rated indicators [13]. Thirdly, our study was cross-sectional, comparing two cohorts born 20 years apart. Cohort comparisons, due to their single-time measurements, cannot confirm changes e.g. in functional status, but only differences in the respective cohorts. Longitudinal studies can provide more insight regarding changes in functional status over time. Finally, there may have also been other events and changes that occurred during the 20 years between the surveys which influenced the findings, such as socio-economic changes, change in a social context that may have influenced how older people rated their functional status, and changes in social and health care systems. 

According to our study, it seems that healthy years will be added to the lives of Finnish older people and the proportional need of long-term institutional care will decrease or be at least postponed to a higher age, due to a better health and functional status of the participants in the 1940 cohort at the age of 70 years, compared to that of participants in the 1920 cohort. On the other hand, the longer people live and the older they die, the more likely they are to need long-term care at the end of their lives [34]. Furthermore, for older people who are severely frail or disabled, who need a high level of medical service and care, institutional care may be better suited to meeting their care need than home care. Due to this, the absolute need for long-term institutional care in Finland may even increase, at least during the last years of life. 

As a result of the cross-sectional nature of our study, we lack the data to model any of the compression, expansion or postponement scenarios. We are, however, able to consider our results in light of three scenarios that have been suggested. If a longer survival, and thus an increased number of older people is accompanied by compression of morbidity, the predicted rates of the future need for institutional care are probably going to be lower, at least at the ages of 80 and 85 years, than predicted by our study. Unfortunately, it seems that compression of morbidity may not occur, because healthy life expectancy has risen more slowly than has life expectancy [17]. Postponement theory, however, is more likely to occur especially among those aged under 85 years [1]. In that case, the need for institutional care will probably be lower at the ages of 80 and 85 and higher at the age of 90 years than we predicted in our study. This is also supported by a recent Finnish study showing that long-term care is increasingly concentrated in the last years of life [34]. Then, if the worst scenario, an expansion of morbidity theory assuming that years of poor health are added, will occur, the rates of those needing institutional care in the future are probably going to be even higher at every age group than predicted in our study.   

The present study showed a positive development in functioning between these Finnish cohorts born 20 years apart. However, predicted rates of the future need for long-term institutional care were high, especially at the ages of 85 and 90 years, among those with a lowered cognitive or physical status.  Because of the current political aim that older people would live in their own homes for as long as possible, special attention should be paid and more resources should be targeted towards home- and community-based services system for older people.  
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Table 1. Comparison of two birth cohorts born in 1920 (n = 1032) and 1940 (n = 956) 
	
	Born in 1920
n (%)
	Born in 1940
n (%)
	P-value

	Socio-demographic and -economic factors
	
	
	

	Gender 
	
	
	

	Men
	370 (36)
	388 (41)
	

	Women
	662 (64)
	568 (59)
	0.034

	Marital status
	
	
	

	Married or living together
	541 (53)
	613 (64)
	

	Living alone or divorced
	163 (16)
	212 (22)
	

	Widowed
	323 (31)
	126 (13)
	<0.001

	Living alone 
	
	
	

	No
	599 (58)
	620 (65)
	

	Yes
	430 (42)
	336 (35)
	0.002

	Education 
	
	
	

	More than averagea
	191 (19)
	428 (45)
	

	Average or less than average
	812 (81)
	519 (55)
	<0.001

	Previous work 
	
	
	

	Non-physical
	296 (40)
	794 (83)
	

	Physical
	448 (60)
	157 (17)
	<0.001

	
	
	
	

	Health status
	
	
	

	Self-rated health 
	
	
	

	Healthy or rather healthy
	747 (74)
	841 (88)
	

	Sick or very sick
	261 (26)
	111 (12)
	<0.001

	Self-rated memory compared to other older people
	
	
	

	Better
	163 (16)
	180 (19)
	

	Same 
	564 (56)
	697 (74)
	

	Worse
	288 (28)
	69 (7)
	<0.001

	
Mini-Mental State Examination  
	
	
	

	27–30
	672 (65)
	778 (84)
	

	18–26
	356 (35)
	144 (16)
	<0.001




	Cardiovascular diseaseb 
	
	
	

	No
	488 (48)
	384 (40)
	

	Yes
	531 (52)
	568 (60)
	0.001

	Weight change during the previous five years
	
	
	

	No change 
	578 (57)
	562 (60)
	

	Increased 
	261 (26)
	252 (27)
	

	Decreased 
	173 (17)
	130 (14)
	0.127

	Body mass index
	
	
	

	<25 
	297 (38)
	257 (28)
	

	25.0–29.9
	354 (45)
	427 (46)
	

	≥30
	134 (17)
	238 (26)
	<0.001

	Lack of appetite 
	
	
	

	Never
	907 (90)
	894 (94)
	

	Sometimes or never
	97 (10)
	56 (6)
	0.002

	
	
	
	

	Psychosocial status
	
	
	

	Life satisfaction 
	
	
	

	Yes 
	954 (94)
	902 (95)
	

	No
	57 (6)
	47 (5)
	0.499

	Loneliness 
	
	
	

	Seldom or never
	748 (74)
	779 (82)
	

	Sometimes–always
	266 (26)
	174 (18)
	<0.001

	Feeling of depression 
	
	
	

	Seldom or never
	684 (67)
	652 (68)
	

	Sometimes–always
	332 (33)
	302 (32)
	0.628

	
	
	
	

	Physical status
	
	
	

	Number of falls during the previous year
	
	
	

	None
	731 (74)
	721 (78)
	

	1–2 falls
	212 (21)
	167 (18)
	

	Several falls
	51 (5)
	40 (4)
	0.108




	Difficulties in walking 500m
	
	
	

	No
	834 (81)
	923 (97)
	

	Yes
	198 (18)
	32 (3)
	<0.001

	Independent daily outdoor exercise 
	
	
	

	No
	110 (11)
	78 (8)
	

	Yes
	908 (89)
	878 (92)
	0.045

	Difficulties to move around at home 
	
	
	

	No
	984 (95)
	956 (100)
	

	Yes
	48 (5)
	0 (0)
	<0.001

	
	
	
	

	Need for help
	
	
	

	Need for daily help 
	
	
	

	No
	944 (92)
	902 (95)
	

	Yes
	79 (8)
	49 (5)
	0.019

	Having someone who helps when needed 
	
	
	

	Yes
	826 (81)
	742 (79)
	

	No
	189 (19)
	193 (21)
	0.261

	Use of domestic help and/or home nursing 
at least once a weekc  
	
	
	

	No
	988 (96)
	868 (91)
	

	Yes
	37 (4)
	86 (9)
	<0.001

	
	
	
	

	Health behaviour
	
	
	

	Use of alcohol
	
	
	

	Less than weekly or not at all
	391 (38)
	163 (17)
	

	At least weekly
	626 (62)
	790 (83)
	<0.001

	Smoking
	
	
	

	Has never smoked
	583 (57)
	529 (56)
	

	Has stopped smoking 
	324 (32)
	309 (32)
	

	Smokes
	116 (11)
	113 (12)
	0.822


aAverage = 4-to-8-year elementary school or primary school
bIncludes diabetes, myocardial infraction, any heart disease, stroke, and hypertension. 
cIncludes both public and private domestic help and/or home nursing.

Table 2. Adjusted coefficients and their standard errors (SE) for predictive factors for institutionalization by the multivariable Cox model among 1920 cohort (n = 698). Model coefficients with the data of socio-demographics factors, health, psychosocial and physical status, need for help and health behaviour of the 1940 cohort used in the prediction model to predict the institutionalization rates among the 1940 cohort.

	
	Coefficient
	SE
	P-value

	Marital status
	
	
	

	Living alone or divorced vs. married or living together
	-0.04560
	0.23876
	. 849

	Widowed vs.  married or living together
	0.27448
	0.19193
	.153

	Self-rated health (sick or very sick vs. healthy or rather healthy)
	0.12186
	0.21427
	.570

	Mini-Mental State Examination  (18–26 vs. 27–30)
	0.53756
	0.16403
	.001

	Weight change during the previous five years
	
	
	

	Increased vs. no change
	0.14999
	0.18494
	.417

	Decreased vs. no change 
	0.14190
	0.22479
	.528

	Body mass index
	
	
	

	25.0–29.9 vs. <25
	-0.63047
	0.17926
	<.001

	≥30 vs. <25
	-0.50356
	0.23086
	.029

	Lack of appetite (sometimes or daily vs. never)
	-0.00183
	0.28571
	.995

	Loneliness (sometimes–always vs. seldom or never)
	0.02202
	0.22725
	.923

	Feeling of depression (sometimes–always vs. seldom or never)
	0.27809
	0.19477
	.153

	Number of falls during the previous year
	
	
	

	1–2 falls vs. none
	0.29532
	0.18233
	.105

	Several falls vs. none
	0.91738
	0.34288
	.007

	Independent daily outdoor exercise (no vs. yes)
	-0.09256
	0.43645
	.832

	Need of daily help (yes vs. no)
	0.18337
	0.60090
	.760

	Having someone who helps when needed (no vs. yes)
	0.26254
	0.18850
	.164

	Use of domestic help and/or home nursing (municipal or private) at least once a week  (yes vs. no)
	
0.19524
	
0.49160
	
.691
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Figure Legends

Figure 1. The predicted rates of those needing long-term institutional care in the total study population (A) and by Mini-Mental State Examination (MMSE) (B), body mass index (BMI) (C), and the number of falls during the previous year (D).
A. 1.8%, 10.4% and 26.0% at the ages of 80, 85 and 90 years, respectively.
B. MMSE 27–30: 1.6%, 9.3% and 23.7% at the aged of 80, 85 and 90 years, respectively. MMSE 18–26: 3.0%, 16.8% and 38.8% at the ages of 80, 85 and 90 years, respectively.
C. BMI ≥30: 1.8%, 10.3% and 25.9% at the ages of 80, 85 and 90 years, respectively.
BMI 25-29.99: 1.4%, 8.1% and 20.9% at the ages of 80, 85 and 90 years, respectively.
BMI <25: 2.5%, 14.3% and 34.3% at the ages of 80, 85 and 90 years, respectively.
D. None: 1.5%, 9.0% and 23.1% at the ages of 80, 85 and 90 years, respectively.
1–2: 2.2%, 12.5% and 30.9% at the ages of 80, 85 and 90 years, respectively.
≥3: 5.3%, 27.5% and 57.0% at the ages of 80, 85 and 90 years, respectively.
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