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Maintaining Mobility in Late Life

ll. Smoking, Alcohol Consumption, Physical Activity, and Body Mass Index

Andrea Z. LaCroix,' Jack M. Guralnik,? Lisa F. Berkman,® Robert B. Wallace,* and
Suzanne Satterfield®

Vol. 137, No. 8
Printed in U.S A,

While positive health behaviors have been shown to extend life, their association
with extending active life has not been well investigated. In this report, several health
behaviors were investigated in relation to maintaining mobility during 4 years of follow-
up among 6,981 men and women aged 65 years and older with intact maobility at
baseline between 1981 and 1983 who lived in one of three communities: East Boston,
Massachusetts; lowa and Washington counties, lowa; and New Haven, Connecticut.
Intact mobility, defined as the ability to climb up and down stairs and walk a half mile,
was determined annually by interview, and study subjects were classified into one of
three categories at the end of 4 years of follow-up: 1) maintained mobility (55.1%); 2)
lost mobility (36.2%}); or 3) died without evidence of having lost mobility prior to death
(8.7%). After adjustment for age and all of the health behaviors, risk of losing mobility
was significantly associated with current smoking, not consuming alcohol compared
with small-to-moderate amounts of alcohol consumption, high (>80th percentile) com-
pared with moderate (21-80th percentiles) body mass index, and low physical activity
levels in both men and women. These findings suggest that positive health behaviors
can not only extend longevity but also reduce the risk of losing mobility and indepen-
dence in later life. Am J Epidemiol 1993;137:858-69.
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health care has appropriately focused atten-
tion on maximizing and preserving the
health status of older adults. Traditionally,
efforts have been focused on developing im-
proved methods for the prevention and
treatment of the conditions most responsible
for death with the goal of extending years of
life. However, in recognition of the pivotal
role that declining functional status plays in
maintaining independence, the national
health objectives for the year 2000 now tar-
get increasing years of healthy life and re-
ducing the proportion of older adults with
limitations in activities of daily living (1).
The relation of health behaviors to total
and cause-specific mortality has been the
focus of epidemiologic studies for several
decades. Such studies have shown a clear
association between cigarette smoking and
excessive alcohol consumption with prema-
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ture death. Less consistent associations be-
tween extremes of body weight and physical
inactivity have been demonstrated. Al-
though the relations of health behaviors to
mortality and disease incidence have been
less well studied in older adults, the availabie
evidence suggests that these risk factors have
the same direction of association in later life
as in middle age (2). While positive health
behaviors have been shown to extend life,
their ability to extend active life has not been
well investigated. Nevertheless, some have
postulated that the modification of risky
health behaviors can result in successful ag-
ing (3) and compression of morbidity (4), in
which the onset of disease and disability is
delayed or prevented altogether.

In this report, we investigate whether sev-
eral health behaviors, including smoking,
alcohol consumption, overweight and un-
derweight, and physical activity, are related
to maintaining mobility during a 4-year pro-
spective study of nearly 7,000 older adults
residing in three communities.

MATERIALS AND METHODS

The study populations and data collection
procedures at baseline and during 4 years of
follow-up are presented in the accompany-
ing paper (5). Briefly, the data in this report
come from three communities of the Estab-
lished Populations for Epidemiologic Stud-
ies of the Elderly. Community-dwelling men
and women aged 65 years and older were
enumerated and interviewed between 1981
and 1983 in East Boston, Massachusetts;
New Haven, Connecticut; and lowa and
Washington counties in rural lowa. Mobility
status at baseline was classified as intact for
those who reported the ability to walk a half
mile and walk up and down stairs without
help. Mobility status was classified as im-
paired for those who reported the inability
to do one or both of these activities at base-
line. During 4 years of follow-up, interviews
were conducted annually to ascertain cur-
rent mobility status using the same criteria.
The study populations for this report were
limited to 6,981 subjects with intact mobility
at baseline (96.6 percent of all those with

intact mobility at baseline) who provided
sufficient follow-up information to be clas-
sified at the end of 4 years as having: 1)
maintained mobility (55.1 percent); 2) lost
mobility (36.2 percent); or 3) died without
evidence of having lost mobility prior to
death (8.7 percent). As described in the pa-
per by Guralnik et al. (5), the utility of this
mobility classification as an epidemiologic
endpoint in the Established Populations for
Epidemiologic Studies of the Elderly is sup-
ported by its strong associations at baseline
with dependence in activities of daily living
and the presence of multiple chronic condi-
tions. Further details regarding the classifi-
cation of mobility status are also described
in this accompanying paper (5).

Risk factors for maintaining mobility

Smoking status was classified as current,
former, or never using two questions from
the initial interview: “Do you smoke ciga-
rettes regularly now?” and “Did you ever
smoke cigarettes regularly?” Alcohol intake
was ascertained from a series of questions
concerning frequency and quantity of drink-
ing beer, wine, or liquor during the previous
month. An estimate of average daily intake
of alcohol in ounces per day was derived
from this information, using the Framing-
ham classification (6). For the purposes of
this report, alcohol consumption was classi-
fied as none in the past month, 1 ounce
(28.35 g) or less per day, or more than |
ounce per day. Physical activity was mea-
sured using three items concerning the fre-
quency of taking walks, gardening, and
doing vigorous exercise. For each activity,
subjects were classified into three categories:
frequently (three or more times per week),
sometimes (weekly or several times per
month), and rarely or never. For the multi-
variate analysis, a composite indicator of
physical activity was created by summing
the frequency of walking, gardening, and
vigorous exercise. For this measure, a value
of three was assigned when the activity was
performed frequently, two when the activity
was performed sometimes, and one when
the activity was performed rarely or never.

6102 JUdy Zo uo Jasn Aleiqi] obsiq ues ‘eluioped Jo AlsisAlun Aq LS LS 1L/8G8/8/ /L€ L Aoensqe-sone/ale/woo dnooiwspese//:sdiy wolj peapeojumod



860 LaCroixetal.

The score on the summed scale was divided
by three so that the scale ranged from one
to three, and relative risks were calculated
comparing a high level of physical activity
with a low level (score, three vs. one). Body
mass index was calculated from self-reported
height and weight as weight (kg)/height (m)?.
Subjects were categorized into sex-specific
quintiles of body mass index; those in the
lowest and the highest quintiles were com-
pared with subjects in the middle three quin-
tiles. Demographic characteristics and his-
tory of chronic conditions at baseline were
ascertained during the baseline interview
and classified using the same criteria as de-
scribed previously.

Information from blood, saliva, or other
physical or laboratory examinations was not
available to investigate the accuracy of the
self-reported risk factors. However, the pre-
dictive validity of these measures is sup-
ported by previous studies of the Established
Populations for Epidemiologic Studies of the
Elderly, in which smoking history and cur-
rent alcohol consumption have shown the
expected associations with risks of total and
cause-specific mortality (7, 8). In addition,
body mass index in these populations was
shown to be strongly and inversely associ-
ated with nisk of hip fracture, as expected

9).

Statistical methods

Prevalence rates for each life-style nsk
factor were examined by sex and age group.
Many of the health behaviors varied mark-
edly between men and women; therefore, all
subsequent analyses were conducted for
men and women separately. Age-adjusted
rates of maintaining mobility were calcu-
lated for categories of each life-style risk
factor by using analysis of covariance tech-
niques in conjunction with logistic regres-
sion models (10). Rates were adjusted to the
age distribution of the three study popula-
tions combined. The independent associa-
tion of each risk factor with loss of mobility
was evaluated by using proportional hazards
regression models adjusted for age and all of
the other risk factors simultaneously. In

these models, time to loss of mobility was
the outcome under investigation, and sur-
vival time for each study subject was calcu-
lated as the time between the initial inter-
view and loss of mobility, death, or the end
of follow-up, whichever came first. All anal-
yses were first conducted separately for each
community cohort. In the presence of con-
sistent associations between risk factors and
loss of mobility, an overall estimate of risk
was calculated stratified (or blocked) by
community (11). Relative nisks and corre-
sponding 95 percent confidence intervals
were calculated from these models.
Life-style risk factors may exert an inde-
pendent effect on mobility status or an effect
on mobility that operates through their ef-
fects on risk of major chronic conditions.
Likewise, the occurrence of major chronic
conditions can influence levels of behavioral
risk factors. Several analytic approaches
were used to determine whether the life-style
risk factors had the same association with
loss of mobility in persons with and those
without prevalent and incident chronic con-
ditions. First, multivanate Cox proportional
hazards models were used to adjust for the
number of chronic conditions present at
baseline (up to eight conditions found to be
assoctated with loss of mobility in the ac-
companying paper). Second, proportional
hazards regression models adjusted for age
and all of the life-style risk factors were
examined separately for those with no con-
ditions present at baseline and those with
one or more condition present at baseline.
Finally, indicator variables for the occur-
rence of a new chronic disease event (heart
attack, stroke, hip fracture, cancer, and dia-
betes) were added individually to models
adjusted for age and all life-style risk factors.

RESULTS

The prevalence at baseline of current
smoking was lower among women than
among men and lower among older (age 75
years or more) than among younger (65-74
years) subjects in each community (table 1).
A higher proportion of women than of men
had never smoked, and men were more
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862 LaCroixetal.

likely to have stopped smoking than were
women. Similarly, alcohol consumption in
the previous month was more common
among men than among women, and a
greater quantity of alcohol was consumed
by men than by women drinkers. Both al-
cohol consumption and current smoking
were less common in lowa than in the East
Boston or New Haven cohorts. Of the three
physical activities examined, walking was
the most commonly reported frequent activ-
ity in both sexes and in all three communi-
ties, while vigorous activity was the least
commonly reported frequent activity. For
all three activities, those aged 75 years and
older were more likely to report never doing
the activity and less likely to report fre-
quently engaging in the activity than were
those aged 65-74. The distribution of body
mass index was similar in men and women,

and mean body mass index was somewhat
lower in those aged 75 years and older than
in those aged 65-74.

Age-adjusted rates of maintaining mobil-
ity according to categories of each behavioral
risk factor are shown in table 2. Rates were
highest among never smokers, lowest among
current smokers, and intermediate among
former smokers in each community and for
both sexes. The differences between age-
adjusted rates of maintaining mobility in
current and never smokers were statistically
significant in five of the six community-sex
groups. The differences between age-
adjusted rates of maintaining mobility in
former and never smokers were statistically
significant in three of the six community-
sex groups. Age-adjusted rates of maintain-
ing mobility were highest in moderate alco-
hol drinkers (e.g., those who drank | ounce

TABLE 2. Age-adjusted percentage remaining mobile over 4 years according to behavioral risk factors at
baseline, Established Populations for Epidemiologic Studies of the Elderly cohorts {n = 6,981), 1981-1987

East Boston, MA lowa New Haven, CT
Risk factors
Men Women Men Women Men Women

Smoking

Nevert 62.4 56.8 68.1 63.8 529 4541

Former 55.8* 50.9* 61.9* 58.1 46.0 39.2

Current 46.0* 484 52.4* 55.6* 36.4* 36.8*
Alcohol consumption

{ounces/day)}

None 52.7* 49.7* 63.1 61.6* 43.0 38.3*

=1t 58.2 59.2 68.2 70.1 48.7 476

>1 54.0 56.5 64.3* 67.8 444 449
Walking

Frequently 57.4* 58.8* 67.9 68.6* 48.7 47.3*

Sometimes 50.8* 50.3* 61.8 60.8 42.0 38.8

Nevert 48.6 45.0 59.7 55.6 399 33.8
Gardening

Frequently 62.9* 64.5* 67.2* 68.0* 55.0* 53.5*

Sometimes 60.2* 61.7* 64.7 65.3 52.1* 50.5*%

Nevert 497 51.1 545 55.0 415 39.7
Vigorous exercise

Frequentiy 64.8* 62.4* 735 71.0* 53.9* 475

Sometimes 59.6* 63.0 69.0 71.5 48.4 48.1*

Nevert 53.5 53.6 63.5 63.0 421 38.5
Body mass index (kg/m?)

(percentile)

<20th 51.4 57.2 60.6 64.6 419 445

21-80tht 57.2 57.8 66.0 65.2 47.7 45.0

>80th 53.1 47 1* 62.2 54.9* 43.6 346

*p < 0.05.

t Reference group for statistical tests.
$ 1 ounce = 28.35 g.
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(28.35 g) or less per day) and somewhat
lower in nondrinkers and those who drank
more than | ounce per day. Nondrinkers
had significantly lower age-adjusted rates of
maintaining mobility than did moderate
drinkers in four of the six community-sex
groups. For each physical activity, age-
adjusted rates of maintaining mobility were
highest in those who frequently engaged in
the activity and lowest in those who never
engaged in the activity. The benefits of fre-
quent activity in terms of preserving mobil-
ity appeared to be approximately equal for
walking, gardening, and vigorous €xercise;
none was clearly superior to the others in
maximizing rates of maintaining mobility.
The differences in age-adjusted rates of
maintaining mobility for those who engaged
in the activity frequently compared with
rarely or never were statistically significant
in all six community-sex groups for garden-
ing and in four of the six community-sex
groups for walking and vigorous exercise.
Older adults in the middle three quintiles of
the body mass index distribution had the
highest age-adjusted rates of maintaining
mobility, Rates of maintaining mobility
were lower among men in the bottom quin-
tile of body mass index compared with the
middle three quintiles, but the differences
were not statistically significant in any com-
munity. Women in the lowest quintile of
body mass index did not differ from those
in the middle three quintiles in the age-
adjusted rate of maintaining mobility. In
men and women, age-adjusted rates of
maintaining mobility were lower among
those in the top quintile of body mass index
compared with the those in the middle three
quintiles; the differences were statistically
significant among women in two of the three
communities, but were not statistically sig-
nificant for men.

Relative risks from proportional hazards
models using time to loss of mobility as the
outcome are shown in table 3. The relative
risks were adjusted for age and all life-style
risk factors. Current smoking was consist-
ently associated with a small increased risk
of losing mobility, with relative risks ranging
from 1.1 to 1.5 in the six community-sex

groups. The overall community-stratified
relative risks were 1.3 (95 percent confidence
interval (CI) 1.1-1.6) for men and 1.2 (95
percent CI 1.0-1.4) for women, Former
smoking was consistently associated with a
small increased risk of losing mobility in
women but not in men. Similarly, not con-
suming alcohol was consistently associated
with a small but statistically significant in-
creased risk of losing mobility in both sexes;
the community-stratified relative risks for
men and women were identical at 1.2 (95
percent CI 1.1-1.4). High physical activity
levels (based on the composite index of phys-
ical activity) were associated with a substan-
tial reduction in the risk of losing mobility
for men and women in each community.
Relative risks ranged from 0.4 to 0.7, and
all were statistically significant. The com-
munity-stratified summary relative risks for
men and women were both 0.6 (95 percent
CI1 0.5-0.7). High compared with moderate
body mass index was associated with an
increased risk of losing mobility in both
sexes; in men, the community-stratified rel-
ative risk for high body mass index was 1.2
(95 percent CI 1.0-1.5) and in women, it
was 1.4 (95 percent CI 1.2-1.6). Low body
mass index was not independently associ-
ated with the risk of losing mobility.

The relative risks presented here were not
substantially altered by the addition to the
multivariate model of a health status vari-
able indicating the number of chronic con-
ditions present at baseline (table 4). Addi-
tional adjustment for education also did not
alter the relative risks presented in table 4.
However, when the survival models were
repeated for older adults with and those
without chronic conditions at baseling, some
differences in relative risks between these
groups emerged. For women, current smok-
ing was associated with loss of mobility only
among those with prevalent chronic condi-
tions at baseline. In both sexes, not consum-
ing alcohol was only associated with loss of
mobility among those with chronic condi-
tions present at baseline. High levels of phys-
ical activity were associated with a reduced
risk of losing mobility in older adults with
and those without prevalent chronic condi-
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Health Behaviors and Maintaining Mobility 865

TABLE 4. Relative risks relating behavioral risk factors to loss of mobility adjusted for and stratified by the
presence of chronic conditions, Established Populations for Epidemiologic Studies of the Elderly cohorts

(n = 6,981), 1981-1987

Men Women
Risk factors Adtl:l:lsr;(i’cfor No d.".onic =1 cr.ur.onic Adcj:l::;er:i’cfor No ct:ur.onic =1 chronic
conditions* conditions conditions conditions® conditions conditions
RR} 95%Cli RR 95%Cl RR 95%ClI RR 95%ClI RR 95%Cl RR 95%CI
Smoking
Current vs. never 13 11-15 12 08-20 1.3 1116 1.2 10-14 08 05-13 12 1.1-15
Former vs. never 08 08-11 09 06-13 10 08-12 12 10-13 08 05-13 12 11-15
Alcohol consumption
(ounces/day)§
None vs. <1 i2 10-14 11 07-17 13 11-15 12 11-13 09 07-13 13 11-14
>1vs, =1 12 10-14 11 07-18 12 1015 10 07-13 13 06-27 10 0714
Physical activity (high vs.
low 06 05-07 05 04-08 06 05-07 06 05-0.7 04 03-08 06 05-07
Body mass mdex (ka/m?)
(percentile)
<2(§)$1 vs. 21-80th 11 09-13 14 09-22 1.0 08-1.2 1.7 09-1.2 3 09-18 1.0 08-12
>80th vs. 21-80th 12 1.0-14 17 1.0-28 11 09-14 13 1.1-15 1 07-19 14 12-16

* All models are adjusted for community (by stratification/blocking), age, and all behavioral risk factors.
1 Model includes a summary variable for prevalent chronic conditions (number of conditions from a list of eight including
myocardial infarction, stroke, exertional chest pain, diabetes, high blood pressure, dyspnea, joint pain, and leg pain).

1 RR, relative risk; Cl, confidence interval.
§ 1 ounce = 28.35 g.

tions at baseline. Patterns of association be-
tween body mass index and loss of mobility
were inconsistent for men and women with
and without prevalent chronic conditions at
baseline. Finally, the addition of indicator
variables for incident chronic conditions en-
tered one at a time to the models summa-
rized in table 4 did not alter the relative risks
presented (data not shown).

DISCUSSION

In this prospective study of older adults
with intact mobility at baseline, the proba-
bility of maintaining mobility during 4 years
of follow-up was significantly associated
with being a nonsmoker, consuming small
amounts of alcohol, having a moderate rel-
ative body weight, and getting regular phys-
ical activity. These associations were inde-
pendent of age and education. The increased
risk of mobility loss associated with current
smoking and not consuming alcohol was
restricted to older adults with prevalent
chronic conditions at baseline. Regular
physical activity, in the form of walking,
gardening, or vigorous exercise three or
more times per week, was the health behav-
1or most strongly and consistently associated
with maintaining mobility,

Current cigarette smoking was associated

with an increased risk of losing mobility in
both men and women. The magnitude of
the increased risk ranged from 10 to 50
percent among men and women in three
different communities. These results are
consistent with two previous prospective
studies in which older nonsmokers had a
higher level of physical function at the end
of follow-up than did current smokers (12,
13). An effect of cigarette smoking on loss
of mobility is biologically plausible because
of its known association with several dis-
abling chronic conditions, including heart
disease, stroke, cancer, and chronic obstruc-
tive pulmonary disease (14, 15). In addition,
evidence is mounting for a role of smoking
in osteoporosis and hip fracture (16-20).
Furthermore, smoking may lead to physio-
logic losses and symptomatology that, in
turn, contribute to frailty and disability,
such as smoking-related losses in pulmonary
function (21, 22).

Although the magnitude of the association
between current smoking and loss of mobil-
ity was modest, 20-30 percent increased risk
in women and men, respectively, the impact
of smoking on development of mobility im-
pairments among the 4.5 million older
adults who currently smoke (23) could be
substantial. For example, among East Bos-
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ton men, an excess of 16.4 cases of mobility
loss or death per 100 men with initially
intact mobility were attributable to cigarette
smoking. The prospects for prevention of
mobility loss by smoking cessation appear
to be excellent for men in this study; former
smokers were no more likely to lose mobility
than were never smokers. Among women,
former smokers remained at higher risk of
losing mobility, and the level of increased
risk was similar to that of current smokers.
This may be explained by the greater prev-
alence of past smoking among men com-
pared with women and the possibility that
women more so than men had stopped in
response to the presence of chronic disease.
The accumulated evidence relating cigarette
smoking to a number of serious and fatal
chronic conditions combined with the many
documented benefits of stopping are already
a compelling basis for reccommending smok-
ing cessation in older adults, regardless of
sex. These findings suggest that the conse-
quences of persistent smoking in later life
may extend to loss of mobility and raise the
possibility that cessation may improve pros-
pects for remaining mobile.

Older men and women who consumed
small-to-moderate amounts of alcohol were
more likely to maintain mobility than were
nondrinkers. Moderate alcohol consump-
tion has been related to a higher level of
physical function in one previous prospec-
tive study of older adults (13). Several epi-
demiologic studies of predominantly middle-
haged adults have related moderate alcohol
consumption to a decreased risk of coronary
heart disease that is most likely mediated
through an effect of moderate alcohol on
increasing high density lipoprotein choles-
terol levels (24, 25). In other analyses of the
Established Populations for Epidemiologic
Studies of the Elderly, moderate alcohol
consumption has been associated with a de-
creased risk of total and cardiovascular mor-
tality (8). Therefore, it is possible that the
benefits of moderate alcohol consumption
in terms of preserving mobility in our study
were mediated by a decreased risk of disa-
bling coronary events among those consum-

ing small-to-moderate amounts. Alterna-
tively, the increased risk among nondrinkers
was restricted to older adults who reported
one or more chronic conditions at baseline.
It is possible that older adults with prevalent
chronic conditions had ceased their alcohol
consumption as a result of having developed
a disabling chronic condition prior to base-
line. Unfortunately, information on the
amount of alcohol consumed in the past by
nondrinkers at baseline was not available.
However, previous studies of older popula-
tions have shown that older adults consume
less and less alcohol as they age (26) and that
those who are under treatment for medical
conditions consume less alcohol than do
others (27). Our analytic strategy included
adjustment for the effects of several preva-
lent and incident chronic diseases, including
heart attack, and these adjustments did not
change the relation of alcohol consumption
to loss of mobility. However, our list of
chronic conditions was not exhaustive, par-
ticularly for the occurrence of new events
during follow-up, and therefore these ad-
justments cannot completely exclude the po-
tential mediating effects of chronic condi-
tions in explaining the relation of alcohol
consumption to mobility loss.

Men who consumed more than 1 ounce
(28.35 g) per day of alcohol on average had
a small (20 percent) increased risk of losing
mobility compared with those who con-
sumed less alcohol. No such effect was seen
among women. Heavy alcohol consumption
has been related to loss of physical function
in a recent prospective study of older women
(28). In that study, high-risk consumers of
alcohol were those who usually drank three
or more alcoholic drinks per occasion in the
previous month. It is possible that our mea-
sure of average daily alcohol consumption
did not capture periodic heavy drinking pat-
terns that may be associated with injuries
such as falls and fractures.

Obesity, defined as body mass index above
the 80th percentile, was associated with a 20
percent increased risk of losing mobility
among men and a 40 percent increased risk
among women in this study. Low body mass
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index (<20th percentile) was not signifi-
cantly associated with loss of mobility in
either sex. Moderate body weight has been
related to overall health and higher func-
tional status in previous prospective studies
of older populations (13, 29-31). An effect
of obesity on mobility loss has several poten-
tial biologically plausible mechanisms. First,
obesity may increase the risk of cardiovas-
cular disease events that, in turn, could lead
to loss of mobility (32), although not all
epidemiologic studies confirm such an as-
sociation (33). Second, obesity has been con-
sistently associated with osteoarthritis, a ma-
jor cause of disability in older adults (34).
Such an association may be explained by
the increased mechanical stress on joints in
those with greater body mass or by other
factors. Third, obesity is associated with de-
creased levels of physical activity that can
lead to deconditioning and increased frailty
(35, 36). Such deconditioning could make
obese older adults more vulnerable to devel-
oping long-term disabilities when con-
fronted with episodes of acute and chronic
illness.

Older men and women who engaged in
physical activity three or more times per
week were significantly less likely to lose
mobility than were their sedentary counter-
parts. For both men and women, regular
physical activity was associated with a 40
percent decreased risk of losing mobility.
The association was present in older adults
with and those without prevalent chronic
conditions at baseline. Furthermore, the
type of physical activity did not alter the
strength of the association; walking and gar-
dening conveyed a degree of benefit similar
to that of more vigorous forms of exercise.
Two previous prospective studies have
shown a relation of inactivity to disability
(37, 38). Branch (37) found that men and
women aged 65 and older who reported
having “slowed down” their physical activity
level were more than twice as likely to have
functional disabilities 5 years later. Mor et
al. (38) studied a national sample of men
and women aged 70-74 years who were
functionally intact at baseline and found

that inactivity, defined as lack of a regular
exercise program or infrequent walking of a
mile or more, was associated with a 50 per-
cent greater risk of losing function during a
2-year follow-up period.

It is possible that physical activity levels
at baseline were influenced by overall health
and functional capabilities, even in this
study population, which was restricted to
older adults with intact mobility at baseline.
If physical activity were simply a surrogate
for good overall health and high functioning
and not an independent protective factor for
loss of mobility, then we would not expect
to see an association in that segment of our
population with the best overall health, those
with none of the eight chronic conditions at
baseline. In fact, the association between
physical activity and mobility loss was as
strong, if not stronger, in this group com-
pared with those who had one or more
chronic conditions. Furthermore, an effect
of physical activity on mobility status is
biologically plausible for several reasons.
Regular physical activity, in its various
forms, has been consistently associated with
increased bone density; improved lipid pro-
files; increased strength, balance, and coor-
dination; improved aerobic capacity; and
decreased depression (35, 36). These benefits
would be expected to translate into reduced
risks of coronary events, osteoporotic frac-
tures, and mortality. In fact, such expecta-
tions find support in many previous studies
(36, 39-42). In addition to preventing dis-
abling chronic diseases, the apparent bene-
fits of physical activity in terms of improved
physiologic and psychosocial function have
been postulated to reduce frailty in older
adults; frailty is defined as an increased sus-
ceptibility to disability resulting from dimin-
ished physiologic reserve (35, 36). Our find-
ings support an important role for regular
physical activity in preserving mobility and
independence in older men and women.

Taken together, these two companion pa-
pers have joint implications for the preven-
tion of mobility losses in older adults. First,
we have identified subgroups of the older
population living in the community who
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have a relatively high level of function, but
are at greater risk of losing mobility over
time. Compared with those who already
have substantial disability and with those
functioning at a high level and without im-
portant risk factors for mobility loss, these
individuals may have greater potential to
benefit from preventive interventions. Sec-
ond, the majority of older adults in this
population with intact mobility had at least
one major chronic condition, and the overall
burden of morbidity clearly increased the
risk of losing mobility. Nevertheless, these
findings suggest the possibility that reversal
of negative health behaviors may confer ben-
efits in terms of preserving mobility, even
among those with prevalent chronic condi-
tions. Third, of the Realth behaviors inves-
tigated here, physical activity appears to
have the greatest potential to reduce suscep-
tibility to mobility losses, yet older adults
tend to reduce their activity levels as they
age (36). Older adults with prevalent chronic
conditions and symptoms should not be ex-
cluded from intervention programs aimed
at increasing activity; rather, we must de-
velop activity programs than can be adapted
to whole populations of older adults with a
variety of capabilities and health concerns.
The development of safe, practical, and cost-
effective interventions aimed at prevention
of mobility losses and other disabilities
through modification of high-risk behaviors
has the potential to extend active life expec-
tancy, preserve independence, and curtail
health care costs.
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