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A life-course perspective on physical functioning in women
Geeske Peeters,? Annette J Dobson, Dorly JH Deeg® & Wendy J Brown®

Objective To validate Kalache & Kickbusch's model: namely, that functional capacity peaks in early adulthood, then declines at a rate
dependent on fitness level until a “disability threshold"is reached.

Methods Data came from the Australian Longitudinal Study on Women's Health, which followed three cohorts from 1996 to 2011: a young,
a mid-aged and an older cohort (born in 1973-78, 194651 and 1921-26, respectively). The Short Form (36) Health Survey was used to
measure physical functioning (score 1-100). The disability threshold was the mean physical functioning score in older women requiring
assistance with daily activities (62.8). The relationship between age and physical functioning was modelled using spline regression for the
entire sample, and by baseline physical functioning quintile and physical activity level.

Findings Physical decline quickened with age: 0.05 annual units (95% confidence interval, Cl: —0.13 to 0.22) at ages 18-23 years (i.e. no
decline); —2.43 (95% Cl: —2.64 to —2.23) at ages 82-90 years. Decline was faster in quintiles with lower baseline physical functioning in
the younger and mid-age cohorts and in quintiles with higher baseline physical functioning in the older cohort. The disability threshold
was reached at a mean age of 79 years, but the range was 45-88 years, depending on baseline physical functioning and physical activity.
Conclusion Age and physical decline are not linearly related, as traditionally believed; decline accelerates with age. However, baseline
physical functioning, but not physical activity, influences the rate of decline.

Abstracts in G5 F13Z, Francais, Pycckuii and Espafiol at the end of each article.

Introduction

In 1997, Kalache & Kickbusch, then of the World Health
Organization’s Ageing and Health programme, published a
report' containing a figure (Fig. 1) that summarized a con-
cept unchallenged until now: that functional capacities - i.e.
respiratory capacity, muscular strength and cardiovascular
performance - increase and peak during early adulthood and
then decline linearly with advancing age. The two diverging
lines in the graphic, which show how widely physical capacity
can theoretically vary over the lifespan across the population,
suggest that in early adulthood everyone has similar functional
capacity but that the subsequent rate of decline depends on
lifestyle and environmental factors. As people age, this cre-
ates an increasing gap in capacity across the population - the
so-called fitness gap. Consequently, people with lower peak
functional capacity reach the “disability threshold” - i.e. need
help with daily activities and care — at a younger age than those
who start off with higher peak functional capacity. The shaded
boxes indicate the interventions applicable at different stages
in life as dictated by this model.

The model represented by the figure described above has
traditionally inspired health promotion initiatives world-
wide.”” However, no study that we know of has tested the
validity of the model, specifically: (i) the shape describing the
relationship between age and functioning; (ii) the rate of de-
cline as a function of peak capacity level and the consequential
fitness gap; and (iii) the moment in life in which the disability
threshold is reached. Generating better evidence surrounding
all of these aspects is important for planning interventions.

The figure developed by Kalache & Kickbusch focused
on “functional capacity”, a term synonymous with “fitness”
These terms, together with “physical functioning”, denote the
individual’s capacity to undertake everyday tasks.* A different
but related concept is that of physical activity, defined as “any
bodily movement produced by skeletal muscles that results in
energy expenditure”.’ “Physical activity” refers, in other words,
not to the capacity to do something, but to what one actually
does. Previous studies of mid-age and older adults show that
more active people have better levels of physical function-
ing.*"* The proposed mechanism behind this association is
that physical activity helps to maintain muscle and cardiac
function and subsequently prevents functional decline.'*"
If this is true, patterns of functional capacity may differ for
people with low and high levels of physical activity.

The aim of this study was to verify and quantify the theo-
retical model suggested by Kalache & Kickbusch by answering
the following research questions:

i) What is the rate of decline in physical functioning at dif-
ferent stages of the adult life course?

ii) What is the average age at which women reach the dis-
ability threshold?

Since data on functional capacities were not available for
this study, we focused on physical functioning as measured
with the Short Form (36) Health Survey (SF-36). To quantify
the fitness gap, we stratified the analyses by baseline level of
physical functioning. To determine whether physical activ-
ity influences the rate of decline in physical functioning and
hence the age when the disability threshold is reached, we also
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Fig. 1. Theoretical framework illustrating changes in functional capacity across the life
course and potential interventions for maintaining the highest possible level of

functional capacity

Functional capacity

Disability threshold

A A life-course perspective to maintain the highest possible
level of functional capacity

Fitness
gap

> age

O early life interventions to ensure the highest possible functional capacity
O adultlife interventions aimed at slowing down the decline

m= for those in older age above the disability threshold, previous interventions need to be reassessed

I forthose in older age below the disability threshold, interventions are aimed at improving the quality of life

Maintaining an optimal physical, mental and social capacity from birth to death is a lifetime process
requiring interventions by individuals, communities and health services throughout the whole span of

life.

Source: Ageing and Health Programme, World Health Organization. Reproduced with permission from

Kalache & Kickbusch, 1997

stratified the analyses for baseline level
of physical activity.

Methods
Participants

Data were obtained from the Austra-
lian Longitudinal Study on Women’s
Health, a large population-based study
of factors affecting health and well-
being in three cohorts of women: a
younger cohort (birth in 1973-78); a
mid-age cohort (birth in 1946-51) and
an older cohort (birth in 1921-26).'°
The study methods were approved by
the human research ethics committees
of the Universities of Newcastle and
Queensland and all participants signed
informed consent. Detailed information
on design, recruitment and attrition
can be found elsewhere.’®"” Briefly, in
1996 women aged 18-23, 45-50 and
70-75 were randomly selected from
the Medicare database, which includes
all Australian citizens and permanent
residents, and were mailed information
packs, an invitation to participate in the
study and survey materials, including
the SF-36."" No selection or exclusion
criteria were applied. Women from rural
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and remote areas were oversampled to
capture the experiences of women out-
side the metropolitan area. After 1996
follow-up surveys were completed on a
rolling basis at 2-3-year intervals until
2011: four in the younger cohort and five
in the mid-age and older cohorts. The
1996 survey included 14247 younger,
13715 mid-age and 12432 older women,
respectively. Table 1 shows participant
retention rates.

As we were interested in function-
ing over the life course and in the general
population, we did not select participants
based on disease status. If women had any
diseases that limited their functioning, they
were included in the study nonetheless.

Physical functioning and
disability threshold

The SF-36 subscale'®"” explores, through
10 items, whether any health-related
conditions limit the respondent’s abil-
ity to perform a range of daily tasks,
some involving vigorous and moderate
activity, or to climb stairs, move about
and engage in self-care. The score ranges
from 0 to 100 and higher scores indicate
better physical functioning. In each
cohort, we classified baseline physical
functioning into quintiles to represent
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physical functioning as a continuum
while also capturing the groups with the
best and poorest levels of functioning.

To quantify the disability threshold,
we calculated the mean physical func-
tioning score obtained in the fourth sur-
vey (2005) in women in the oldest cohort
who had reached the disability threshold
- i.e. those who reported needing help
from another person to carry out any
of several activities. These included
grooming, eating, bathing/showering,
dressing, getting up from a chair, walk-
ing inside the house, using the toilet,
shopping for groceries, doing light or
heavy housework, managing money,
preparing meals, taking medications,
using the telephone and engaging in
leisure activities or hobbies. Questions
and response options for these items
were based on Gill et al. (1998).%

Physical activity

The baseline level of physical activity
was assessed from responses to ques-
tions about the frequency of vigorous
exercise (e.g. sports, aerobics) and
moderate exercise (e.g. walking, swim-
ming) in a usual week.”’ Participants
were classified as engaging in the fol-
lowing levels of physical activity: none
(moderate activity 0-1 times per week);
low (moderate activity 2-4 times or
vigorous activity 1-2 times per week);
moderate (moderate activity 5-8 times
or vigorous activity 3-5 times per week);
or high (moderate activity >8 times or
vigorous activity > 5 times per week, or
equivalent combination).

Other variables

We explored demographic variables
and a few lifestyle variables besides
physical activity for descriptive pur-
poses. Area of residence was classified
as urban, rural or remote. Response
options for the highest educational
qualification completed were collapsed
into high school or lower and post-high
school. Adequacy of the respondent’s
income was assessed by asking: “How
do you manage on the income you
have available?” Response options were
collapsed into “impossible/difficult”
or “not too bad/easy”. Those reporting
occasional or regular smoking at the
time of the survey were classified as
current smokers. Risky level of alcohol
consumption was defined as 15 glasses
or more per week or 3 or more per day.”?
(Further details can be obtained from
the corresponding author on request.)

Bull World Health Organ 2013;91:661-670 I doi: http://dx.doi.org/10.2471/BLT.13.123075



Geeske Peeters

Research

Physical functioning in women over the life course

Table 1. Retention rates in the three cohorts of the Australian Longitudinal Study on Women’s Health

Survey Year No. Completed Did not Could not be Withdrawn  Deceased
eligible® survey (%) respond (%)° contacted (%)" (%)° (%)
Younger cohort (born 1973-78)
Survey 1 1996 - 41-424 - - - -
Survey 2 1999 14116 68.6 94 21.1 09 0.2
Survey 3 2003 13887 654 4.7 28.5 14 0.2
Survey 4 2006 13557 67.5 10.1 212 13 03
Survey 5 2009 13337 61.5 15.0 227 09 04
Mid-age cohort (born 1946-51)
Survey 1 1996 - 43-56¢ - - - -
Survey 2 1998 13605 90.7 19 6.3 12 04
Survey 3 2001 13310 843 7.5 7.0 12 0.8
Survey 4 2004 12979 84.0 6.8 8.1 1.1 1.5
Survey 5 2007 12694 83.8 7.8 6.6 1.8 2.2
Survey 6 2010 12270 81.6 94 74 1.6 3.1
Older cohort (born 1921-26)
Survey 1 1996 - 37-40¢ - - - -
Survey 2 1999 11537 90.4 4.2 2.7 2.7 43
Survey 3 2002 10185 84.9 84 29 38 8.8
Survey 4 2005 8530 839 6.9 6.0 32 15.0
Survey 5 2008 7001 794 9.1 9.2 23 220
Survey 6 2011 8491 65.5 7.5 6.0 21.0 23.1

¢ Participants were eligible if they returned the first survey in 1996 and had not withdrawn or died since.

® Percentage relative to the number of participants eligible for this survey.

¢ Percentage relative to the number of participants who returned the first survey.

9 Exact response rates could not be calculated; presented proportions are estimates as published previously.'®

Statistical analysis

We explored the baseline characteristics
of each cohort separately. We compared
women with complete data on physical
functioning throughout all follow-up
surveys with women with incomplete
data using ¢-tests for age and x* tests for
categorical variables.

To quantify the rate of decline in
physical functioning in each cohort,
we used spline regression and assumed
linear associations between knots. The
first knot was placed at the upper end of
the baseline age interval of each cohort
(i.e. at ages 23, 50 and 75) to visualize
potential regression-to-the-mean ef-
fects. We selected additional knots for
each cohort separately by starting with a
model that included knots at three-year
intervals (e.g. younger cohort: ages 20,
23, 26, 29, 32 and 35) and subsequently
removing knots that gave no statisti-
cally significant (P>0.05) difference
in regression coefficient (slope) with
respect to the preceding age interval.
We used robust standard errors to ac-
count for within-subject correlation.
We conducted the main analyses only
with cases having complete data but
performed sensitivity analysis with all

participants who had provided any data
at any point. Using the knots as selected
in the total sample, we plotted physi-
cal functioning against age for (i) each
quintile of baseline physical functioning
and (ii) each level of baseline physical
activity. We used graphs to estimate the
mean age when the disability threshold
was reached in each subgroup.

Results

Ofthe 14247,13 715 and 12432 younger,
mid-age and older women who returned
the first survey in 1996, 5635, 8092 and
2999 provided complete data on physi-
cal functioning over all five (younger
women) or six (mid-age and older
women) surveys. The women with com-
plete data were on average 20.8 (stan-
dard deviation, SD:1.5), 47.6 (SD: 1.5)
and 72.3 (SD: 1.4) years old at baseline,
respectively. Women with complete data
were the same age as those with incom-
plete data but were better educated, less
likely to report being smokers or having
difficulty managing on their income
and more likely to engage in moderate
physical activity, and they had higher
levels of baseline physical functioning
(P<0.001) (Table 2).

Bull World Health Organ 2013,91:661-670 | doi: http://dx.doi.org/10.2471/BLT.13.123075

Overall, physical functioning de-
clined with age and more rapid de-
clines were observed at higher ages
(Fig. 2). The decline ranged from none
in women aged 18-23 years (slope: 0.05;
95% confidence interval, CI: —0.13 to
0.22) to more than 2 units annually in
women aged 82-90 (slope —2.43; 95%
CI: —=2.64 to —2.23) (Table 3). The dis-
ability threshold - i.e. mean score for
physical functioning in older women
who reported that they needed help
with daily activities — was 62.8. Across
the three cohorts, the average age
when the disability threshold was
reached was 79 years. In the sensitiv-
ity analyses with participants with any
data (”younger: 14243; n_ . . =13709;
N = 12409), a similar, slightly at-
tenuated decline was observed (Table 3,
Fig. 2) and the disability threshold was
reached at an average age of 75 years.

In all three birth cohorts, the pat-
terns of physical functioning over time
clearly differed as a function of baseline
physical functioning quintile (Fig. 3).
In the first years of follow-up, women
with high baseline physical function-
ing showed a sharp decline, whereas
those with poor baseline functioning
showed a sharp increase. Towards the
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end of the follow-up, however, the rate
of decline was greater in quintiles with
lower baseline physical functioning
in the younger and mid-age cohorts.
(This was evidenced by greater negative
slopes that fell outside the 95% ClIs of the
higher quintiles, Table 4). In contrast, in
older women the rate of decline during
the later years of follow-up was greater
among those with higher baseline physi-
cal functioning (Table 4).

No younger or mid-age women
who were in the four highest quintiles
of baseline physical functioning reached
the disability threshold during follow-
up (Fig. 3). In younger women, the
lowest quintile started at the disability
threshold but improved rapidly (pos-
sibly due to regression-to-the-mean)
and remained above this threshold
during follow-up. In mid-age women,
the lowest quintile started at the dis-
ability threshold and remained below it
during follow-up. In the oldest women,
the lowest two quintiles started at
the threshold and remained below it
throughout follow-up, whereas in the
three highest quintiles, women started
above the threshold but ended below it.
In these three quintiles, women reached
the disability threshold at an average age
of 77.5, 83.5 and 88 years, respectively.

When the relationship was strati-
fied by baseline level of physical activ-
ity, those with higher levels of activity
started at higher levels of functioning,
but rates of decline were similar in all
activity groups (Fig. 4). In the younger
and mid-age cohorts, the levels of physi-
cal functioning remained above the dis-
ability threshold, regardless of level of
physical activity. In the oldest cohort,
the disability threshold was reached at
an average age of 70, 78, 80.5 and 84
years in the groups that reported no
physical activity, low activity, moderate
activity and high activity, respectively.

<0.001
0.28
<0.001
<0.001
<0.001
0.51
<0.001
<0.001

9433
70-75
59.7
2
9
87
34
330
27.5
280

1
604 (0.3)

Incomplete data
726 (1.5)

Older cohort

2999
70-75
9.7

0

36

72.3(1.4)
586
1
223
189
320
34.7
144

Complete data
71.2(04)

031
<0.001
<0.001
<0.001
<0.001

A
<0.001
<0.001

5623
45-50
476(1.5)
61.9
27.1
494
24.5
56
309
29.0
229
17.2

Incomplete data
82.4(0.3)

Mid-age cohort

Complete data

8092
45-50
476 (1.5)
64.8
37.2
39.8
14.3
5.0
253

1
27.2
15.8
87.3(0.2)

<0.001
0.90
<0.001
<0.001
<0.001
0.02
0.001
<0.001

Incomplete data
8612
18-23
20.7 (1.5)
44.8
273
54.8
36.5
59
16.0
28.7
24.9
30.5
88.9(0.2)

Younger cohort

Complete data
5635
18-23
20.8(1.5)
447
32.1
46.8
26.3
5.0
138
29.1
27.1
299
91.9(0.2)

Discussion

The aim of this study was to verify
and quantify the theoretical physical
capacity model suggested by Kalache
& Kickbusch.! Clear differences were
observed between the theoretical model
(Fig. 1) and the empirical data in various
respects: (i) the shape of the relationship
between age and functioning (Fig. 2);
(ii) the rate of decline as a function
of physical capacity levels at baseline
(Fig. 3); (iii) the spread of physical
functioning scores (Fig. 3); and (iv) the

Moderate
High
Baseline physical functioning, mean (SD)

Table 2. Baseline (1996) characteristics of the younger, mid-age and older women in the Australian Longitudinal Study on Women’s Health
None
Low

Difficulty managing on income (%)

Living in rural/remote area (%)
Current smoker (%)

Characteristic

No. of participants

Age range (years)

Age (years), mean (SD)

Post high school diploma (%)
Risky level of alcohol intake (%)
Physical activity level (%)

SD, standard deviation.
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Fig. 2. Decline in physical functioning with age
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¢ SF-36 physical functioning subscale, range 0-100 with higher scores indicating better functioning.
® The mean level of functioning in women in the oldest cohort who reported needing assistance with

daily activities in the fourth survey (2005).

Note: The association between physical functioning and age is presented for younger (dark green lines,
ages 18-39), mid-age (mid-green lines, ages 45-64) and older (light green lines, ages 70-90) women. The
horizontal black line at 62.8 on the y-axis indicates the disability threshold, defined as the mean level of
functioning in women in the oldest cohort who reported needing assistance with daily activities in the

fourth survey (2005).

Source: Data obtained from the Australian Longitudinal Study on Women'’s Health.

age when the disability threshold is
reached. The most important findings
of this study are that the rate of decline
of physical functioning is not constant,
as postulated in the original paper, but
rather, that it increases with age. Fur-
thermore, there is considerable spread
in physical functioning (fitness gap)
throughout the life course.

The first difference between the
theoretical and empirical models lies

in the shape of the modelled relation-
ship between age and functioning. This
is not linear, as in the original model,
but curvilinear, with decline occur-
ring more rapidly at older ages. To our
knowledge, only one other study has
published life-course data on physical
functioning and that study showed a
similar curvilinear pattern.” Further-
more, the theoretical model suggested
that functioning improves in child-

hood and adolescence but undergoes a
sharp decline when a person moves into
adulthood.' Our results have shown that
functioning levels are stable between the
ages of 18 and 23 years (Table 2), but
that a small but statistically significant
decline ensues. The rate of decline was
greater at younger ages in the mid-age
cohort, although throughout the mid-
age period the average decline seemed
to slow down rather than to accelerate.
One explanation for the higher rate of
decline observed in women aged 45-50
years when compared with women aged
51-64 may be that in the former age
group the menopause causes symptoms
that lead women to perceive their physi-
cal functioning as declining more rap-
idly.**** In women moving from middle
into early old age, the rate of decline was
in approximately the same range, but in
old age it increased from 0.5 to 2.4 units
annually (on a 0-100 scale).

The second difference between
the theoretical model and our findings
is that, even at younger ages, physical
functioning varies widely (Fig. 3). This
finding is clinically important because
it means that interventions to help
those with poorer physical functioning
at baseline need to be implemented at
a much younger age. Furthermore, in
all three cohorts, a sharp decrease in
physical functioning was observed in
women in the highest quintile of base-
line physical functioning, whereas a
sharp increase was observed in women
in the lowest quintile. This suggests a
regression to the mean between the
first and second surveys.”® After the
first knot in the spline models (and
the fading out of the regression-to-the-

Table 3. Rate of decline in physical functioning in each of the three cohorts in the Australian Longitudinal Study on Women’s Health

Cohort Age Complete cases Participants with any data
Intercept® Slope® 95% Cl Intercept® Slope® 95%Cl
Young 18-23 924 0.05 -0.13t00.22 90.2 0.19 0.06t00.33
24-29 - —0.11 —0.20to —0.01 0.01 —0.07t0 0.09
30-37 - —0.20 —0.31t0—-0.09 -0.14 —0.23 t0 —0.05
Mid-age 45-50 88.1 —0.73 —0.89t0 —0.58 86.5 —0.60 —0.74to -0.46
51-56 = —0.57 —0.67 to —0.47 —0.54 —0.63 to —0.45
57-64 - —0.46 —-0.56t0 —0.36 —-0.38 —04810-0.29
Older 70-75 72.1 —0.55 —0.89t0 -0.20 65.8 -0.67 —0.89t0 044
76-81 = -1.67 -1.89t0 —1.45 -1.39 —154t0-1.24
82-90 - —243 —2641t0-223 -1.85 —201t0—-1.68

Cl, confidence interval.

¢ Mean baseline physical functioning for women aged 18, 45 and 70 years in the younger, mid-age and older cohort, respectively.
b Rate of decline (indicated by slope) was estimated using spline regression, assuming linear relationships between knots (i.e. cut-off values in age): a negative slope
indicates a decline; a positive slope indicates an improvement in physical functioning.
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Fig. 3. Decline in physical functioning with age, by baseline quintile of physical

functioning
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¢ SF-36 physical functioning subscale, range 0-100 with higher scores indicating better functioning.

® The mean level of functioning in women in the oldest cohort who reported needing assistance with
daily activities in the fourth survey (2005).

Note: The association between physical functioning and age is presented for younger (dark green lines),

mid-age (mid-green lines) and older (light green lines) women. The horizontal black line at 62.8 on the

y-axis indicates the disability threshold, defined as the mean level of functioning in women in the oldest

cohort who reported needing assistance with daily activities in the fourth survey (2005).

Fig. 4. Decline in physical functioning with age, by baseline level of physical activity
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¢ SF-36 physical functioning subscale, range 0-100 with higher scores indicating better functioning.

® The mean level of functioning in women in the oldest cohort who reported needing assistance with
daily activities in the fourth survey (2005).

Note: The association between physical functioning and age is presented for younger (dark green lines),

mid-age (mid-green lines) and older (light green lines) women. The horizontal black line at 62.8 on the

y-axis indicates the disability threshold, defined as the mean level of functioning in women in the oldest

cohort who reported needing assistance with daily activities in the fourth survey (2005).
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mean effect), the rates of decline were
greater in younger and mid-age women
with lower baseline physical function-
ing than in those with higher baseline
physical functioning. These patterns
were in line with those of two studies in
which cluster analyses were performed
to identify trajectories of disabilities.””**
According to these studies, which were
conducted in adults aged 15-74 and
55-85 years at baseline who were fol-
lowed up for 5 and 6 years, respectively,
trajectories characterized by more
disabilities at baseline had more rapid
rates of decline over time.””* In the
current study, however, the opposite
was found among the oldest women,
in whom a faster rate of decline was
observed in those with higher baseline
functioning. Again, this deviates from
the pattern depicted by Kalache & Kick-
busch but is in line with the findings of
a study in which trajectory modelling
was used to identify patterns of disabil-
ity in men and women 70 years of age
and older who were followed up for 10
years.”” It may be that the levels of base-
line physical functioning in the lowest
quintiles were so low, particularly in the
older women, that there was little room
for further decline on the scale used.
The third noteworthy limitation of
the theoretical model is its assumption
that disability occurs only in older ages,
whereas the empirical model shows that
disability occurs at all ages. In our study,
the average functioning levels of the low-
est 20% of the sample of mid-aged wom-
en fell below the disability threshold and
stayed below it during follow-up. Other
studies have also quantified disability
in middle adulthood. For example, in a
representative sample of Swedish adults
aged 18-75 years, mobility began to de-
cline around the age of 40.” In a similar
study in Belgium, moderate activity dis-
abilities arose around the age of 25-34,
while prevalence of severe activity dis-
abilities increased at higher ages.”’ In a
Danish cohort of men and women aged
40 and 50 at baseline, the prevalence of
difficulty climbing stairs increased from
4% to 32% during 7 years of follow-
up.” In the US Behavioural Risk Factor
Surveillance System, 29% of 50-65 year
old men and women reported having
limitations in activity or requiring aids
or adaptations.”” Interventions for im-
proving physical functioning and quality
of life should therefore not be restricted
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to older women, but should include
NI S = s women of all ages V\Tlth dlsabl}ltles.
=S FSETFSSLT TT . When we stratified physical func-
ST T3S T 1771 1 1 =
gleeeeeeeees € tioning by baseline level of physical
O — O — O I O — O = P I
|2 E22a9Y g activity, we found that activity was
£ I e 2 associated with the baseline level of
= ©
Z physical functioning but not with the
v|lw oOwWwonma oo | course of physical functioning over
o |xXQ N 9 N N MmN S £ . L. .
o 2199979 T g time. A similar finding was reported
= 5 .
= g in a study of 1297 people aged 55-85
(=] c . .
£ e years in the Netherlands. In this cohort,
3 B being physically inactive at older ages
—_— o . . .
g RE58388s52¢ < was not associated with a greater risk
g SITTTTTTT T g of physical decline. In contrast, both
= n . g
s 22e2egeaes ¢ this Dutch study and a British study
= E= .
£ £|T|enegIdg A 2 of mid-age adults showed that level of
@ 2 L U physical activity throughout adulthood
5 g was associated with physical functioning
o
2 g later in life.*** As physical activity levels
= gle228085RE tend to fluctuate over fime,” cumul
& [SlFE el S end to fluctuate over time,” cumula-
s S2 L A s tive activity may be more important
; S for functioning over time than activity
] "’“, @ . . . .
= |2 = at any given point. Also, high physical
[:] - E=}
= | £ S T RXNG o > activity before the decline begins is im-
| & — 2222 22 = A = ortant, since it is associated with higher
o 2 S|loToc T T T T 1 | (@
g |2 L[ oo ecgogo g e & baseline physical functioning and thus
o S Mi— O 1A OO — £ . ceahil
E | E|lg | TV X n S N @ g with later onset of disability.
= e | .= S S o o S o oS A A =l .
S |&|E e T Among the strengths of this study
g ] 5 is the large population-based sample
= it
T‘: S - o o - o 3 composed of three birth cohorts who
= o gls Ao~ ™maooa < Z ; _
£ @ g|ISSd8sc8 2 2 pr0V1defl 15 years offf)llow up. A large
2 |5 v 2 proportion of the original sample (60%,
o— “v = . .
g = 5 41% and 76% in the younger, mid-age
[} .
= b2 and older cohorts, respectively) had
% = &8 < @ 2 missing data or had died or dropped
o ¥ N o ¥ AN 2 Ly .
& _ 13 g § 5 SSR T = out. Women with incomplete data were
= Y| S .
= 2|logoogco oo g S less educated, were more likely to be
< flg22ee22222 =
= s | |L2F2LRI2F S8 w smokers and had lower levels of base-
= S S S o O S o S A 5 li hvsical f Lo d physical
£ e T 7T 7 7 7 7 1 1 8 ine physical functioning an sica
[%) v £ Y Y
= v =) activity than women with complete
=] c y p
= = = . .
S 3 E data, which suggests a healthy survivor
: |V N O N0 © N S %g . .gg Y .
g 2l N T onS oy 23 bias. Repeating the analyses with all
et S (O © ©O © o O O — — = .
S A ! Pl I £ women who provided any data at any
@ ©w . ..
= R survey resulted in similar patterns, but
- =g
s E 5 with slightly attenuated rates of decline
= £ . . .
< o m S oDy £3 (Table 3; Fig. 2). Also, linear associa-
= Sl 2F28F2FF 22 tions were assumed between knots in
c Y . .
=4 a222222222 o= the spline regression, even though the
‘e D |J VY QNS O 2 g ; ; ioni ;
5 - NSsse =222 SE change 1n.phy51ca1fl%nctlonu?govertlfne
T = Tz was nonlinear, particularly in later life.
= 2 8 In preliminary analyses, more complex
— o
k] glw s s mnweswmo| BT models were examined, including high-
o a|l— N MmO N MmN S T 5 . B
= S| — S =3 3 A = & 2 er-order polynomials and exponential
o A I I [ = = . . .
= g s functions. Since these functions added
2 ° f’é little to the explained variance of the
T | e ml QI @I gl gi $i ﬂl & OOP EE models, the use of a simplified piecewise
-= = = 8= . . .
s | < PCIXRYTRRLG e linear model that was easier to interpret
K EEL was justified.
& g 3%
L = L
: = T 2 =
e ) & €58
—= h o o 3]
8 | s = 2 Seg
= oS > = o Y=

Bull World Health Organ 2013;91:661-670 | doi: http://dx.doi.org/10.2471/BLT.13.123075 667



Research

Physical functioning in women over the life course

Conclusion

The rate of functional decline increased
with age. Depending on baseline level
of physical functioning, the average
age when the disability threshold was
reached (i.e. when a woman needs assis-
tance with daily activities) ranged from
45 to 88. Physical activity was associated
with baseline level of physical function-
ing but not with the rate of decline. The
current results improve on and quantify
the theoretical model proposed by Ka-
lache & Kickbusch and have implica-

tions for the timing of interventions
to maintain optimal levels of physical
functioning in the population. M
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Résumé

Une perspective sur le fonctionnement physique chez les femmes au cours de la vie

Objectif Valider le modele de Kalache & Kickbusch, selon lequel la
capacité fonctionnelle connait un pic chez les jeunes adultes, puis
diminue a une vitesse dépendant du niveau de forme physique jusqu‘a
ce qu'un «seuil d'incapacité» soit atteint.

Méthodes Les données proviennent de I'étude australienne
longitudinale surla santé des femmes, qui a suivi trois cohortes de sujets
de 1996 a 2011:un groupe jeune, un groupe d'dge moyen et un groupe
plus agé (sujets nés entre 1973 et 1978, entre 1946 et 1951 et entre
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1921 et 1926, respectivement). Le court formulaire (36 questions) sur la
santé a été utilisé pour mesurer le fonctionnement physique (note de 1
a 100). Le seuil d'incapacité a été la note moyenne de fonctionnement
physique chez les femmes dgées nécessitant une assistance pour les
activités quotidiennes (62,8). La relation entre I'dge et le fonctionnement
physique a été modélisée a I'aide d'une régression par spline pour
l'ensemble de I'échantillon, et par quintile de fonctionnement physique
de base et de niveau d'activité physique.

Résultats Le déclin physique s'accélére avecI'age: 0,05 unités annuelles
(intervalle de confiance a 95%, IC:—0,13 4 0,22) entre 18 et 23 ans (pas
de déclin); =2,43 (ICa 95%:—2,64 a —2,23) entre 82 et 90 ans. Le déclin
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a été plus rapide pour les quintiles a fonctionnement physique de base
inférieur dans les cohortes jeune et d'age moyen et pour les quintiles
a fonctionnement physique de base plus élevé dans la cohorte plus
agée. Le seuil dincapacité a été atteint a un dge moyen de 79 ans, mais
la fourchette allait de 45 a 88 ans, selon le niveau de fonctionnement
physique de base et I'activité physique.

Conclusion L'age et le déclin physique ne sont pas liés de fagon linéaire,
comme on le croit traditionnellement. Le déclin s'accélere avec I'age.
Cependant, le fonctionnement physique de base influe sur la vitesse
du déclin, contrairement a I'activité physique.

Peslome

dusnueckoe coctosHne KEeHLWNH B Te4YeHne XXN3HEeHHOro uukina

Lenb lMpoBepwuTb foCTOBEPHOCTb Moaeny Kanawa u Knkbyuia
(Kalache & Kickbusch), a UMeHHO, rMnoTesy, COrnacHoO KOTOPOW
GYHKUMOHANbHAA aKTUBHOCTb AOCTUTAET MNIKa B paHHeM B3POCIOM
BO3pacTe, Nocse Yero naeT Ha ybbinb B TeMne, 3aBUCALLEM OT
YPOBHS Y31YECKOM MOArOTOBKY, BMIOTb A0 AOCTVIKEHNA «MOpOora
MHBANAHOCT .

Metopabl /Icnonb30Bannch AaHHble ABCTPANMMCKOrO NPOAOSIBHOMO
MCCnefoBaHMA KEHCKOro 30POBbA B TPeX rpynmnax yYacTHWML:
MOJIO[10TO, CPeHero 1 MoKUnoro Bo3pacTta (POAMBLWIMXCA B
1973-78 11, 1946-51 1.1 1921-26 1. COOTBETCTBEHHO). DM3UUeckoe
COCTOAHME OLeHUBanocb no ctobannsHom cucteme (1-100)
nyTem COKpalleHHOro (36) MeauuMHCKoro obcnefosanHus. MNMopor
NHBANMAHOCT ONPefenAnca Kak CpefHee 3HauyeHve nokasarens
GV3MUECKOTO COCTOAHMA Y NOXKMITBIX MKEHLLVH, HYXXAAIOLNXCA B
NOCTOPOHHEN MOMOLLY MPU BBINOSHEHUM MOBCEAHEBHBIX 3aHATUIN
(62,8). CooTHOLLIEHWE MEX[TY BO3PACTOM U GU3NYECKIM COCTOSHMEM
MOZIENMPOBANOCh NMPY NMOMOLM CMNaiHOBOW perpeccun no
BCell BbIOOPKE 1 MOCPeACTBOM KBUHTA 63a30BOro GpranMueckoro

COCTOAHMA 1 YPOBHSA GU3NUECKOM aKTUBHOCTMW.

Pesynbratbl YxyaueHe Gr3nYecKoro CoCToAHMA C BO3PACTOM
yckopsaetca: o1 0,05 eanHuL B rof (HoBepuUTenbHbIn MHTepsan (A1)
95%:0T -0,13 0o 0,22) B Bo3pacTe 18-23 neT (To eCTb, yxyaleHne
oTCyTCTBYET); 00 -2,43 eannud (A1 95%: o1 -2,64 no -2,23) B BO3pacTe
82-90 neT. YxynleHvie MpOXoanno ObicTpee B KBUHTUAAX C bonee
HM3KMM 0a30BbIM YPOBHEM QU3NUECKOro COCTOAHMA B rpynmnax
MONIOOrO 1 CpefHero Bo3pacTa v B KBUHTUAAX C 6omee BbICOKNM
YypOBHeM GU13MUYECKOro COCTOAHMA B rpynne CTapliero Bo3pacTa.
[lopr MHBaNMAHOCTN AOCTUraNcA B cpefHem K 79 rogam, OAHaKo
pa3bpoc NMo 3ToMy NMoKasaTento COCTaBW OT 45 o 88 neT 1 3aBucen
OT 6330BOro GU3UUYECKOTO COCTOAHMA 1 GU3UUYECKON aKTUBHOCTH
BbiBOA 3aBMCHMOCTb YXYAWEHWA QU3NYECKOrO COCTOAHMA OT
BO3pacTa He ABNAETCA IMHENHOW, Kak CUUTANIOCh PaHee; C BO3PacTOM
yXy[LEeHne yCKOpAeTCA. TeM He MeHee, CKOPOCTb yXyLleHuA
33BUCUT OT 6Ha30BOrO GU3MUECKOTO COCTOAHMSA, @ HE OT PU3NYECKOW
AKTUBHOCTU.

Resumen

Una perspectiva sobre el funcionamiento fisico en las mujeres a lo largo del ciclo vital

Objetivo Validar el modelo de Kalache y Kickbusch; a saber, que la
capacidad funcional alcanza su punto maximo en la edad adulta
temprana y disminuye luego a un ritmo que depende del nivel de
condicion fisica hasta alcanzar el “umbral de la discapacidad”

Métodos Se tomaron los datos del Estudio Longitudinal Australiano
sobre la salud de la mujer, que realizd el seguimiento de tres cohortes
desde 1996 a 2011: una cohorte joven, una de mediana edad y una
de edad avanzada (nacidas en 1973-1978, 1946-1951 y 1921-1926,
respectivamente). Se utilizé el Cuestionario de Salud SF-36 para medir
la funcion fisica (puntuacion 1-100). El umbral de la discapacidad fue
la puntuacién media de la funcion fisica en las mujeres mayores que
necesitan ayuda con las actividades cotidianas (62,8). Se concibio la
relacién entre la edad y la funcion fisica mediante una regresion por
spline para toda la muestra, asi como por quintil de funcionamiento

fisico basal y el nivel de actividad fisica.

Resultados El deterioro fisico se acelerd con la edad: 0,05 unidades
anuales (intervalo de confianza del 95%, IC:— 0,13 a 0,22) a las edades
de 18 a 23 afnos (es decir, sin deterioro); —2,43 (IC del 95%:—2,64 a
—2,23) a las edades de 82 a 90 anos. El deterioro fue més rapido en los
quintiles de menor funcion fisica basal en las cohortes mas jovenes y de
mediana edad y en los quintiles de mayor funcionamiento fisico basal
en la cohorte de mayor edad. Se alcanzé el umbral de la discapacidad
a una edad media de 79 afos, pero el rango fue de 45 a 88 afios, en
funcién del funcionamiento fisico basal y la actividad fisica.
Conclusion A diferencia de la creencia tradicional, la edad y el deterioro
fisico no guardan relacionan lineal, aunque el deterioro se acelera con
la edad. Sin embargo, el funcionamiento fisico basal, aunque no la
actividad fisica, influye en la tasa de deterioro.
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