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Sinikka Äijänseppä, Irma-Leena Notkola, Marja Tijhuis, Wija van Staveren, Daan Kromhout,
Aulikki Nissinen
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

See end of article for
authors’ affiliations
. . . . . . . . . . . . . . . . . . . . . . .

Correspondence to:
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Objectives: To examine age related changes in physical functioning in elderly men and women.
Design: Prospective, population based study.
Setting: Population of 15 rural and urban centres in 10 European countries.
Participants: Altogether 3496 men and women born between 1900 and 1920 who participated in the
baseline survey of the HALE project in 1988–1991. The study population was examined again about five
(in 1993–1995) and 10 (in 1999–2001) years after the baseline examination.
Main outcome measures: Physical functioning was measured by means of a self administered
questionnaire of activities of daily living (ADL). Dichotomised prevalence of disability and need for help
in self care and mobility ADL were used as dependent variables in the analyses.
Results: Prevalence of disability and need for help tended to be higher in women than in men and in
mobility abilities than in self care activities. Disability and need for help increased with advancing age but
ameliorated over time from one birth cohort to another. In longitudinal analyses this beneficial time trend
was independent of the effect of age, study, and region in self care disability in men and women (OR 0.85,
95% CI 0.75 to 0.97 and OR 0.64, 95% CI 0.43 to 0.97, respectively) and self care need for help in men
(OR 0.83, 95% CI 0.70 to 0.96). Mobility disability among men and self care disability among women
decreased more in the south than in the north.
Conclusion: While European populations are aging, the proportions of elderly people with disability are
decreasing. These results suggest that dynamics of functioning may differ across cultures. Future studies
are needed to clarify which potentially modifiable and culturally determined factors protect against
functional decline.

H
igh age is often associated with high risk of disability
and disease but poor health should not be regarded as
an inevitable consequence of aging. As the numbers of

elderly people in the developed world are increasing, medical
care and public health systems need to overcome the
challenge how to target their resources to best preserve
health in old age. From the public health point of view as well
as for the people themselves it is essential to identify factors
that play a part in active and healthy aging.
Healthy aging consists of optimising life expectancy while

at the same time minimising psychological, physical, and
social morbidity.1 Functional capacity is one of the most
important indicators of health status in the elderly popula-
tion and it is also closely related to quality of life. Incapability
in performing everyday activities independently and resultant
loss of personal autonomy are undesirable consequences of
functional impairment at individual level. At population level
impaired functioning is associated with increased mortality2–5

and use of health services.6 7

Despite ample research on functional abilities, little
information is available on dynamics of functioning. Most
previous longitudinal studies on functioning are based on
national or local samples8–10 or on younger populations.9 Little
information is available on European trends of disability.
Information is also scarce on the association of lifestyle
factors with functional or self assessed health in old age11 and
on potential culturally dependent modifiable determinants of
functioning.12

The HALE project combines the databases of two popula-
tion studies and permits a comparative study of men and
women aged 70 to 89 years at baseline in 10 European

countries. This study investigates changes in physical
functioning at population level in the north and south of
Europe, two regions that are known to differ in health issues
such as health related lifestyle, diet, and morbidity.

METHODS
Study population
The HALE project is based on data from two population
studies, the FINE study (Finland, Italy and the Netherlands
elderly) and the SENECA study (survey in Europe on
nutrition and the elderly, a concerted action).
The FINE study is a continuation of the seven countries

study (SCS), first initialised in the late 1950s to study
cardiovascular mortality and morbidity in seven different
countries.13 The fieldwork of the SCS was closed after 25
years but the survivors of the original study cohorts in
Finland, Italy, and the Netherlands were invited to re-
examinations in 1984–1985 and again after 5, 10, and 15
years in the context of the FINE study. In these surveys,
measures of physical functioning, mental health, diet, and
overall health status were included in the original SCS study
protocol. The study population of the FINE study consists of
men born between 1900 and 1920.
The SENECA study focuses on cross cultural differences in

dietary patterns and lifestyle factors affecting health and
functioning in elderly Europeans.12 The subjects were selected

Abbreviations: ADL, activities of daily living; FINE study, Finland, Italy,
and the Netherlands elderly study; SCS, seven countries study; SENECA,
survey in Europe on nutrition and the elderly, a concerted action; GEE,
generalised estimating equation
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from a random age and sex stratified sample of inhabitants
from 15 European towns. Subjects living in psychogeriatric
nursing homes were excluded. At baseline in 1988 men and
women born between 1913 and 1918 were invited to the
study. Follow up surveys were performed in 1993 and 1999.
In this study five of the 15 centres were excluded because
only baseline data were available from them.
Around 3500 men and women examined in 1988–91 in the

context of FINE and SENECA studies are included in the
HALE database. The general objective of the HALE project is
to study cultural differences and changes in and determi-
nants of physical, psychological, social, and cognitive aspects
of health and functioning in elderly Europeans. To enable
cross cultural comparison the study population was dichot-
omised into north and south based on dietary and health
related lifestyle factors. Figure 1 shows how this study
population (n=3496 at baseline) was formed, study centres
by region and study, numbers of subjects per study, numbers
of deceased between examination years, participation rates,
and activities of daily living (ADL) participation rates.
The initial participation rate in the FINE study was quite

high (76.3%) but in the SENECA study less than 50% of men
and women initially invited to the participated in the baseline
examinations. In both regions, north and south, participation
rates varied from about 40% to 60% between centres.

Measurements
Physical functioning was measured by self administered
questionnaires on capacity to perform ADL. These question-
naires are adapted from a standardised World Health
Organisation questionnaire.14 Twelve items identical in the
17 item version used in SENECA and the 14 item version
used in FINE were included in the HALE database.
The level of competence in each of these items was

measured on a four point scale: (1) able to do without
difficulty, (2) able to do with difficulty but without help, (3)
able to do only with help, (4) unable to complete. For the
purpose of this study, two ability scores were calculated: self
care ADL and mobility ADL (see appendix 1 for details).
Initially, a sum score of instrumental ADL that consisted of
two items concerning light and heavy housework was also
determined but it was excluded from further analyses as
irrelevant for elderly men.
For the purpose of this study the sum scores in both

domains (self care and mobility abilities) were dichotomised
into two outcome variables: disability (difficulty) in perform-
ing one or more of the items constituting the sum score
(coded as 1) compared with no disability in any of the items
(coded as 0) and need for help in one or more of the items
(coded as 1) compared with no help needed (coded as 0) in
performing these activities. Disability in performing a task

10 year follow up

443 die

n§ = 527
PR†

b = 89.8% (n = 473)
ADL = 99.8% (n = 472)

5 year follow up

446 die

n§ = 970
PR†

b = 85.3% (n = 827)
ADL = 99.0% (n = 819)

Baseline
n   = 1855
PR†

a = 76.3% (n = 1416)
ADL‡ = 95.1% (n = 1346)

FINE
Finland, Netherlands
(Zutphen),
Italy: Montegiorgio and
Crevalcore.

MEN

10 year follow up

389 die

n§ = 539
PR†

b = 73.7% (n = 397)
ADL = 99.5% (n = 395)

5 year follow up

121 die

n§ = 928
PR†

b = 74.0% (n = 687)
ADL = 88.8% (n = 610)

Baseline
n  

b = 2200
PR†

a = 47.9% (n = 1049)
ADL‡ = 99.9% (n = 1048)

WOMEN

10 year follow up

411 die

n§ = 340
PR†

b = 93.5% (n = 318)
ADL = 99.4% (n = 316)

5 year follow up

279 die

n§ = 752
PR† = 89.5% (n = 672)
ADL = 85.9% (n = 577)

Baseline
n  

b = 2200
PR†

a = 46.9% (n = 1031)
ADL‡ = 99.8% (n = 1029)

SENECA
Belgium, Denmark, France, Italy (Padua), 
Netherlands (Culemborg), Poland, Portugal, Spain,
Switzerland

HALE project:
Centres included in this study
North:
Belgium (Hamme), Denmark (Roskilde), Finland
(Ilomantsi and Pöytyä-Mellilä), France (Haguenau),
Netherlands (Zuthphen, Culemborg), Poland (Marki)

South:
France (Romans), Italy (Padua, Montegiorgio,
Crevalcore), Portugal (Villa Franca de Zira), Spain
(Betanzos), Switzerland (Yverdon)

MEN

Figure 1 Formation of the study population. * n = (a) Total number of survivors in the original study cohorts; (b) total number of persons invited to the
study. �PR= (a) participation rate at baseline (number of participants / n*a or n*b); (b) participation rate at follow up (number of participants/ n1).
`ADL = % (number) of completed ADL questionnaires. 1n = number of survivors among baseline participants.
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can be regarded as subjective experience of coping whereas
need for help is an indicator of outside assistance needed,
whether provided by the healthcare system or family
members. Based on the hierarchical order of the three ADL
domains15 it is justifiable to conclude that disability or need
for help in self care abilities in this population is indicative of
moderately severe or possibly even severe functional impair-
ment.
In this study, FINE and SENECA study populations were

first analysed separately. However, as the differences
between the two databases with respect to disability and
need for help prevalences and magnitude of changes were
small and statistically not significant, the final analyses were
performed for the study population as a whole. As the
Netherlands had a centre in both FINE and SENECA study
we ran sub-analyses in Dutch data to check comparability of
the ADL questionnaires between the two studies. We found
no significant differences in prevalence levels or magnitude
of changes between the two Dutch centres.

Statistical methods
The presence of functional disability and need for help at the
three examination points are described by age specific
prevalence rates calculated separately for men and women
by region. The x2 test was used to test the differences
between age groups and the two regions.
In modelling the data, all cross sectional measurements for

the study persons were included, and logistic generalised
estimating equation (GEE) models that take into account the
dependence between repeated measurements within the
same person were used, by the XTGEE procedure of Stata
7.0.16 Separate models were fitted for dichotomised disability
and need for help in self care and mobility, separately for
men, women, and both sexes. The dichotomised outcome
variables were used because the outcome measures were not

normally distributed. Follow up period, age (years) as two
terms (age and age2), study (1= SENECA, 2=FINE) and
region (1=north, 2= south) were entered into the models as
covariates. In the models for both sexes only SENECA data
were included, to ensure the comparability of the data; as
mentioned above, women were not included in the FINE
study.
The data were analysed with statistical packages SPSS

(version 11.5 for Windows) and Stata (version 7.0). p Values
below 0.05 were regarded as significant. Two tailed tests were
used when appropriate.

RESULTS
Of the total study population 59% lived in northern and 41%
in southern Europe. The average age and educational level
were higher in the north than in the south (table 1). Subjects
in the north rated their health and physical activity slightly
better in relation to others of same age. No significant
regional differences were found with respect to living or
marital status.
Tables 2A and 2B show, respectively, the prevalences of

disability and need for help in the two domains by age group
and region. Throughout the follow up, both sexes reported
higher prevalence of disability than that of need for help in
all age groups in both regions. In both domains disability and
need for help increased towards higher age groups in all
study years. In mobility activities the prevalence of disability
varied from one third in the youngest up to 100% in the
highest age groups but help was needed by roughly one half
of those reporting disability. Disability and need for help in
self care abilities was less common than in mobility abilities.
During the follow up disability and need for help increased
with age in all baseline age groups in both domains and both
sexes.

Table 1 Baseline characteristics of the study population by region

Characteristic
North
(n = 1951*)

South
(n = 1538*) p Value

Age at baseline, years (SD) 74.4 (4.1) 73.6 (3.4) ,0.001
Years of education, years (SD) 8.2 (4.1) 6.7 (4.1) ,0.001
Women, % (n) 23.7(463) 38.1 (586) ,0.001
Relative health�, %(n) 90.8 (727) 88.7 (996) 0.151
Relative activity�,%(n) 80.9 (1579) 79.8 (1228) 0.439
Living alone, %(n) 23.8 (454) 21.3 (326) 0.078
Married/living with partner, %(n) 65.8 (1283) 63.1 (971) 0.109

*Total number at baseline. �Proportion of subjects rating their health/physical activity as good as or better than
others of same age. Figures are means (SD) or % (number of respondents).

Table 2 (A) Disability in self care and mobility abilities per age group in men and women in north and south of Europe

Prevalence of disability

Age
group

Men Women

Self care Mobility Self care Mobility

1988–1991 1993–1995 1998–2000 1988–1991 1993–1995 1998–2000 1988–1991 1993–1995 1998–2000 1988–1991 1993–1995 1998–2000

** ** ** ** ** ** NS NS * NS NS NS

North 70–74 12.7(102) – – 32.4(261) – – 14.7 (57) – – 61.0(236) – –
75–79 22.4 (89) 15.2(78) – 40.3(159) 44.2(227) – 27.4 (17) 21.2 (47) – 61.8 (47) 68.9(153) –
80–84 29.9 (50) 22.4(47) 25.5(66) 52.7 (88) 50.0(105) 52.5(136) – 32.4 (11) 40.9 (45) – 82.4 (28) 83.6 (92)
85–89 38.3 (23) 33.7(30) 30.9(38) 55.0 (33) 70.8 (84) 67.7(184) – – 51.1 (23) – – 75.6 (34)
90+ 0.0 (0) 60.0 (9) 67.7(21) 100.0 (2) 60.0 (9) 83.9 (26) – – – – – –

** ** * ** ** ** * * NS NS NS *

South 70–74 11.6 (66) – – 31.7(181) – – 14.3 (73) – – 52.5(265) – –
75–79 20.4 (52) 13.6(50) – 38.8 (99) 30.7(113) – 23.8 (19) 19.4 (59) – 62.5 (50) 57.2(174) –
80–84 30.9 (29) 24.4(39) 21.7(51) 45.7 (43) 43.8 (70) 40.4 (95) – 36.0 (18) 22.9 (41) – 70.0 (35) 68.5(122)
85–89 42.9 (9) 43.2(16) 36.7(44) 71.4 (15) 56.8 (21) 55.0 (66) – – 36.1 (22) – – 77.0 (47)
90+ 0.0 (0) 75.0 (3) 45.0 (9) 100.0 (1) 100.0 (4) 80.0 (16) – – – – – –

Figures are % (N). Significance of trend, tested with x2 test for linear trend: *p,0.05; **p,0.001.
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Odds ratios and confidence intervals derived from logistic
regression models are shown for disability in table 3A and for
need for help in 3B. The association of age with disability and
need for help was curvilinear and seemed stronger in men
than in women. Region showed some association with the
outcome measures in favour of the south. The effect of region
was independent of age and study in mobility activities in
both sexes and in self care abilities in women in the
longitudinal model.
Viewed from a time series perspective, the figures in tables

2A and 2B suggest a beneficial trend towards better
functioning in similar age groups over time. Within similar
age groups, proportions of subject with disability and need
for help tend to be lower in the follow up surveys than at
baseline, especially in the south (table 2A, B). In the
longitudinal GEE analysis the beneficial trend over time
remained significant in self care disability (OR 0.85, 95% CI
0.75 to 0.97 in men and OR 0.64, 95% CI 0.43 to 0.97 in
women) and self care need for help (OR 0.82, 95% CI 0.70 to
0.96 in men) even when age, study and region were

controlled for. We also found a statistically significant
interaction between region and follow up in mobility
disability in men and self care disability in women (results
not shown). Thus, among men the age and study adjusted
prevalence of mobility disability decreased more in the south
than in the north during the follow up. Among women, the
same was true for self care disability. Adjusted for age,
region, and follow up women had higher prevalence of
disability in both domains and in need for help in mobility
abilities (p values 0.001, ,0.001, and ,0.001, respectively in
GEE analysis, results not shown) when compared with men.

DISCUSSION
This 10 year longitudinal study shows that in the course of
the 1990s physical functioning of European men and women
aged 70+ at baseline declined with age especially among men
but ameliorated in succeeding birth cohorts over time. When
age, study, and region were controlled for, this beneficial
trend remained statistically significant in self care disability
in both sexes and in self care need for help in men. Between

Table 2 (B) Need for help in self care and mobility abilities per age group in men and women in north and south of Europe

Age
group

Prevalence of need for help

Men Women

Self care Mobility Self care Mobility

1988–1991 1993–1995 1998–2000 1988–1991 1993–1995 1998–2000
1988–
1991 1993–1995 1998–2000 1988–1991 1993–1995 1998–2000

** ** ** ** ** NS NS NS * NS * NS

North 70–74 6.3 (51) – – 16.0(129) – – 5.2 (20) – – 38.2(128) – –
75–79 11.1 (44) 8.0 (41) – 21.8 (86) 21.6(111) – 9.2 (7) 13.5 (30) – 43.4 (33) 37.8 (84) –
80–84 14.4 (24) 9.0 (19) 13.9 (36) 27.5 (46) 24.3 (51) 29.3 (76) – 17.6 (5) 18.2 (20) – 61.8 (21) 72.5 (79)
85–89 26.7 (16) 21.3 (19) 10.6 (13) 41.7 (25) 47.2 (42) 40.3 (50) – – 35.6 (16) – – 77.8 (35)
90+ 0.0 (0) 33.3 (5) 41.9 (13) 0.0 (0) 53.3 (8) 61.3 (19) – – – – – –

** ** ** ** ** ** NS NS NS * NS NS

South 70–74 4.0 (23) – – 10.0 (57) – – 4.4 (22) – – 33.7(170) – –
75–79 9.8 (25) 7.6 (28) – 16.5 (42) 12.8 (47) – 6.3 (5) 5.9 (18) – 41.3 (33) 35.5(108) –
80–84 25.5 (24) 15.0 (24) 13.6 (32) 29.8 (28) 23.8 (89) 20.4 (48) – 10.0 (5) 12.8 (23) – 52.0 (26) 47.8 (85)
85–89 28.6 (6) 35.1 (13) 29.2 (35) 52.4 (11) 37.8 (14) 42.5 (51) – – 19.7 (12) – – 67.2 (41)
90+ 0.0 (0) 75.0 (3) 40.0 (8) 0.0 (0) 100.0 (4) 60.0 (12) – – – – – –

Figures are % (N). Significance of trend, tested with x2 test for linear trend: *p,0.05; **p,0.001.

Table 3 (A) Odds ratios* (and 95%CI) for disability in self care and mobility activities in
older European men and women

GEE logistic regression analyses

Men OR 95% CI p Value
Self care
Age 0.71 (0.50 to 1.00) 0.048
Age2 1.00 (1.00 to 1.01) 0.007
Region 0.93 (0.78 to 1.12) 0.459
Study 1.06 (0.86 to 1.31) 0.577
Follow up 0.87 (0.77 to 1.00) 0.048

Mobility
Age 0.58 (0.42 to 0.79) 0.001
Age2 1.00 (1.00 to 1.01) ,0.001
Region 0.75 (0.64 to 0.87) ,0.001
Study 0.85 (0.71 to 1.00) 0.053
Follow up 0.98 (0.87 to 1.10) 0.707

Women
Self care
Age 1.33 (0.65 to 2.73) 0.440
Age2 1.00 (0.99 to 1.00) 0.783
Region 0.75 (0.58 to 0.97) 0.031
Follow up 0.64 (0.43 to 0.96) 0.031

Mobility
Age 0.64 (0.34 to 1.19) 0.160
Age2 1.00 (1.00 to 1.01) 0.093
Region 0.66 (0.53 to 0.83) ,0.001
Follow up 0.96 (0.67 to 1.36) 0.812

*Derived from models including age in years (as two terms, age and age2) and region (1 = north, 2 = south) (all
models), study (1 = SENECA, 2 = FINE), and follow up (1–3).
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the two geographical regions we found differences showing a
more favourable time trend in the south than in the north of
Europe.
Some potential confounders should be kept in mind when

interpreting the results. Selective drop out attributable to
death must always be taken into account when interpreting
health changes in the elderly population. However, this is
more likely to have levelled off the age effect than to have
emphasised it. On the other hand, the main purpose of this
paper was to study the trends of disability at population level
among the surviving elderly population.
Poor physical functioning is predictive of non-response.17

Subjects who participated in the surveys may thus have been
healthier and more active than those who did not18 but it is
difficult to evaluate the magnitude of the impact of low
response rates on the time related changes seen in this study.
With comparatively high follow up response rates this is
unlikely to have biased the results. Because of low initial
participation rates in some centres, this issue is especially
relevant in SENECA data. The most common reasons
reported for baseline non-participation in SENECA were no
time/interest to participate and illness (75% and 12% of non-
participants, respectively).19

Confounding attributable to unknown cultural (that is,
culturally defined norms), life circumstantial or socioeco-
nomic factors, or factors such as type and availability of care
for the elderly is possible but it is difficult to estimate to what
extent they may have affected the results. Changes in
socioeconomic conditions and availability of care may follow
different patterns in different countries. Not accounting for
these factors in this study may have affected the point
estimates of the impact of age and follow up on functioning
but it is unlikely that it has biased the trends seen in our
study. The countries participating in the HALE study have
experienced quite similar demographic changes with respect
to the average life expectancy at the age of 60. Between years
1991 and 1998, the mean number of years still to be lived by a
person who has reached 60 increased by 0.6 (Denmark)–1.2
(Finland, Portugal) years in men and by 0.2 (Denmark)–1.2

(Portugal, France) years in women to 18.4 (Denmark)–20.4
(Switzerland) years in men and to 21.9(Denmark)–25.2
(France) years in women.20

Self reporting is another possible source of bias. In the old-
old, self reported measures may give a more optimistic view
of the physical abilities than performance based measures.21

Some studies have shown a strong correlation between
subjective and objective measures of physical functioning22

whereas others have found the association to be much
lower.15 However, subjective and objective measures capture
physical abilities differently: the performance indices may be
seen as indicators of functional limitations at a given time
point whereas self reported ADL reflects experienced dis-
ability over at least a slightly longer period of time and, thus,
the ability of a person to live independently in their own
home, whether relying on various aids or equipment or
without any aid.
In this study significant confounding attributable to

methodological differences (definitions and wording of
questions, translation of the questionnaires) is unlikely
because we assessed physical functioning by means of a
standardised questionnaire and only ADL items identical in
both studies were included in the analyses. Furthermore, the

Table 3 (B) Odds ratios* (and 95%CI) for need for help in self care and mobility activities
in older European men and women

GEE logistic regression analyses

OR 95% CI p Value

Men
Self care
Age 1.03 (0.67 to 1.58) 0.894
Age2 1.00 (0.99 to 1.00) 0.590
Region 1.15 (0.93 to 1.43) 0.200
Study 0.95 (0.93 to 1.43) 0.694
Follow up 0.83 (0.71 to 0.97) 0.023

Mobility
Age 0.66 (0.47 to 0.94) 0.021
Age2 1.00 (1.00 to 1.01) 0.002
Region 0.69 (0.58 to 0.83) ,0.001
Study 0.80 (0.66 to 0.98) 0.033
Follow up 0.95 (0.83 to 1.08) 0.441

Women
Self care
Age 1.82 (0.60 to 5.53) 0.293
Age2 1.00 (0.99 to 1.01) 0.484
Region 0.60 (0.43 to 0.85) 0.003
Follow up 0.70 (0.40 to 1.22) 0.205

Mobility
Age 0.79 (0.42 to 1.46) 0.445
Age2 1.00 (1.00 to 1.01) 0.252
Region 0.50 (0.40 to 0.62) ,0.001
Follow up 0.93 (0.66 to 1.32) 0.684

*Derived from models including age in years (as two terms, age and age2) and region (1 = north, 2 = south) (all
models), study (1 = SENECA, 2 = FINE), and follow up (1–3).

What this study adds

N This longitudinal population study is the first to show
that physical functioning of elderly Europeans has
ameliorated over time in succeeding birth cohorts.

N While absolute numbers of elderly people are increas-
ing, proportions of elderly people with disability may
decrease over time.

N Our findings imply that disability prevalence trends
may differ between populations.

N Future research should focus on identifying modifiable
factors that play a part in dynamics of functioning.
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translation processes were performed in a similar way in both
studies. We also used multivariate models to adjust for study
(FINE compared with SENECA) to avoid bias attributable to
differences between the two study populations.
Older adults’ physical functioning may either decline or

improve over time.10 23 Therefore, we used a statistical method
that accounts for changes in both directions within and
between subjects. To our knowledge, ours is the first study to
report on disability prevalence trends in aged Europeans in a
longitudinal setting. Previous comparative cross national
studies have been cross sectional.24 25

Our finding is in line with existing longitudinal studies
based on national samples. A prospective study in a younger
population of Finnish men and women showed results
congruent with those of ours.9 This study measured self
reported functioning in mobility tasks and found gradual
improvement in functioning with succeeding birth cohorts.
Another Finnish population study26 failed to find a significant
cohort effect in a population of men and women aged 75+
although the general trend was towards slightly better
functioning in later birth cohorts. A secular trend toward a
less disabled and healthier population has also been reported
in US populations aged 65 + by Manton et al27 and 55 to 70
years by Allaire et al.28 Manton et al further showed that the
reduction in disability over time, which had already been
seen a decade earlier, had accelerated from the 1980s to the
1990s.
Interestingly, a Canadian study based on earlier samples

reported contradicting results suggesting that later genera-
tions were less healthy than earlier ones.29 It is possible that
populations experience a shift toward healthier aging at
different phase and at different points in time. Furthermore,
it has been suggested that as a country becomes more
developed there may be an increase in the prevalence of
disability among the elderly population.25 It is a limitation of
this study that the economic development of the participating
countries could not be assessed.
The finding that physical functioning of elderly Europeans

has improved over time is important from the perspective of
health policy making. It implies that the need for social and
medical services may not increase in phase with aging of the
populations. European countries will experience an increase
in absolute numbers of elderly people and thus also the
absolute numbers of people with functional impairment and
disability are likely to increase. However, as later birth
cohorts maintain functional abilities better than earlier ones,
the proportions of older people with disability will decrease.
In view of earlier studies we suggest that culturally

determined lifestyle related or socioeconomic factors may
explain the regional variation in disability prevalence trends
seen in this study. The importance of socioeconomic inequal-
ities in health that exist also among older adults30 has been
shown to vary between cultures31 and socioeconomic groups
may adopt health related practices32 differently. Health
related lifestyle and health behaviour are also affected by
cultural traditions. Healthy lifestyle in general has been
shown to delay age related deterioration of health.11

While the relation between age and chronic disease with
functional impairment is well reported, comparatively little is
known about the role of other possibly modifiable factors in
dynamics of functioning. Existing data have proved that
comparatively high proportions of elderly people maintain
their functional capacity or even experience recovery of
impaired functioning.23 Policy makers and health profes-
sionals need concrete tools when planning actions aimed at
preventing or reverting functional decline both at population
and individual level. Future research should therefore focus
on identifying factors that help promote physical functioning
in older adults.
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APPENDIX 1

ITEMS CONSTRUCTING THE ADL SUM SCORES IN
HALE DATABASE
Self care abili t ies

N walk between rooms

N use toilet

N wash yourself

N dress and undress

N in/out of bed

N eat yourself

Mobility abilit ies

N move outdoors

N use stairs

N walk 400 metres

N carry 5 kg

Policy implications

As European populations are aging, the proportions of
elderly people that remain active and independent may
increase. Thus, the costs of population aging for public health
and medical systems may not be as high as has been
previously assumed. Resources should be targeted toward
promoting physical functioning in later life.
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