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Mobility, or locomotion, could be considered a
distinguishing feature of the entire animal kingdom. It is central
to the ability to obtain food, escape danger and survive.
Interestingly, across virtually all animal species, aging is
associated with generalized slowing of movement (1-3). In
humans, the capacity to move underlies many basic and
community functions necessary for independence.  For these
reasons, a simple indicator of mobility has the potential to serve
as a core indicator of health and function in aging and disease.
In the current issue of JNHA,  a Task Force of the International
Academy on Nutrition and Aging has made an invaluable
contribution to the field of  mobility and aging by summarizing
the literature on the predictive capacity of usual gait speed in
older persons (4). Using rigorous methods to identify sources of
evidence, they combined information from diverse aging
populations and used high priority outcomes to assess potential
validity.  Gait speed was a powerful predictor of survival,
disability, hospitalization or institutionalization, dementia and
falls. The Task Force also considered practical issues related to
feasibility in clinical settings in order to generate initial
guidelines for use in practice and clinical research. 

Why would a simple measure like gait speed predict such a
wide array of outcomes? Since slowing appears to be a
universal biological phenomenon reflecting the vitality of
animal life, it is likely to reflect the integrated performance of
numerous organ systems (5, 6). Walking requires body support,
timing and power. It places demands on the brain, spinal cord,
peripheral nerves, muscles and joints, heart and lungs, and
perhaps, through the need for oxygen carrying capacity, the
blood. Thus when organ systems are not working properly, gait
speed slows.  Sometimes the dysfunction of organ systems is
recognized as disease, such as congestive heart failure, arthritis
or stroke. Other times, the organ system dysfunction is either
“subclinical” or hard to characterize as a diagnosis, and is
attributed to “old age”. Interestingly, since gait speed reflects
the simultaneous working of so many organ systems, it may
help estimate the overall burden of disease, both diagnosed and
unrecognized, and this reflection of total burden may be the
mechanism by which gait speed predicts multiple outcomes.
Walking speed might be used clinically like other simple
indicators of the well being of the organism, as a “vital sign”.
Like body temperature, blood pressure or respiratory rate, gait
speed may be a nonspecific indicator with normal and abnormal
ranges. Abnormalities might have numerous potential causes
but persistently abnormal vital signs are serious prognostic

indicators of poor health.  Walking speed also reflects energy
expenditure and can be related to the energy demands of daily
life. The Compendium of Physical Activities  provides
information on the energy required to walk at many different
speeds (7). For example, walking at about 1.5 miles per hour
(equivalent to 2.5 km/hour and a gait speed of about .67 meters
per second requires about 7 ml/kg/min of oxygen or 2 METS.
Walking at 2.5 miles per hour (4.2 km/hour or about 1.1 m/sec)
requires about 3 METS.  Energy requirements for self care
activities like bathing or dressing are about 2 METS and for
community activities like carrying groceries or light yard work
are about 3 METS. Thus, persons who walk less than .67
meters per second may be most likely to be limited in the
energy needed for self care and persons who walk over 1.1
meters per second may be expected to have the energy capacity
to perform household activities.  Since functional capacity for
self care and household maintenance are important for
independence in late life, gait speed can reflect the functional
capacity for independent living and helps predict disability.

The Task Force has demonstrated the potential for gait speed
to be used as a screen or predictor of future adverse health
events, but the clinical utility of gait speed may have several
other applications as well.  First, gait speed might help quickly
identify individuals with current disability. The field of
geriatrics has long sought to promote the value of integrating
biomedical care with evaluation and management of disability.
To date, it has been difficult to get providers to adopt functional
screening, perhaps because functional screening takes too long,
or because it is based on self-report rather than some
“objective” measure. Since slow gait speeds (eg less than 0.6
meters/second) are likely to be associated with current
disability, perhaps providers could identify very slow walkers
as persons in need of further evaluation and management of
disability.  Second, providers could approach abnormal gait
speed as a diagnostic test to identify a clinical problem to be
evaluated and treated.  Since the systems that contribute to the
ability to walk can be enumerated, it is possible to define a
differential diagnosis of slow walking speed that can be used to
identify and treat abnormalities (5, 6). Third, repeated measures
of gait speed could be used clinically and in clinical trials as a
way to assess change over time (8-10). Thus an improvement in
gait speed might be a good indicator of the effectiveness of a
treatment or rehabilitation program and further slowing  might
indicate a new or worsening medical problem.
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If gait speed has potential clinical utility, what else must be
done to provide sufficient evidence for it to be adopted in
routine care?  There are several necessary next steps.  First,
there must be continued efforts to clarify and standardize
measures (11, 12). As noted in the Task Force report, there are
variations in technique, including starting conditions and length
of the walk. Additionally, some measures incorporate other
tasks or instructions. For example, the Timed Up and Go
includes a chair rise and turn (13). Some investigators prefer to
ask individuals to walk as fast as possible, rather than at usual
pace (14). It is not yet known whether or how these
modifications provide additional value to usual walking speed.
Perhaps most challenging is whether it is possible to align the
information gained from longer walks with the information
from usual gait speed in short walks. Longer walks could be
preferred in some cases because they might reflect endurance
better than short walks (15).  Interestingly, the six minute walk,
the most widely used long walk, is becoming widely accepted
by health care providers who focus on congestive heart failure,
chronic obstructive pulmonary disease and other conditions
(16-19). Some investigators have suggested that another long
walk, the 400 meter walk, is especially helpful in distinguishing
among higher levels of fitness and function (20). It is not yet
known how much additional information is provided by longer
over shorter walks, but this question is easily amenable to
investigation. Interestingly, a recommended cutoff for the six
minute walk is 350 meters, which is almost identical to a gait
speed of around 1.0 meters per second, a cutoff for normal gait
speed considered by the task force and others (21, 22).  It may
be possible to detect individuals who perform so slowly on a
short walk that they are clearly identified and don’t need to
perform a longer task.  It is also possible that endurance is
incorporated into usual walking speed since some authors
suggest that individuals self select their personal optimal
walking speed which is adjusted for their aerobic capacity and
their energy cost of walking (23, 24).  An approach to aligning
shorter and longer walks would help engage the many medical
specialists who are already using longer walks in patient care. 

Future development of gait speed for clinical use will also
require using clinical rather than epidemiological metrics. For
example, while odds ratios and relative risks are helpful for
estimating population risk, they are not as useful in patient care.
More helpful for patient care are estimates of absolute risk,
positive and negative predictive value and  likelihood ratio
(25), which can be applied to the individual case. Perhaps gait
speeds could be defined in terms of diagnostic testing, where
there is more than one clinically relevant level, reflecting such
states as seriously abnormal, mildly abnormal,
normal/acceptable and superior. Based on the data provided by
the Task Force, such levels might be defined as follows; less
than 0.6 meters per second is seriously abnormal, 0.6 to 1.0 is
mildly abnormal, 1.0 to 1.4 is normal and 1.4 or higher is
superior.

While the Task Force provides useful summaries of

available data, the information is still somewhat fragmented
and individual studies are diverse. Further work could be done
to develop more precise estimates and examine potential
subgroup effects by pooling data across studies to perform
formal meta- analyses using very large sample sizes.  It is
possible that clinical applications of gait speed would benefit
from estimates that are specific to subgroups based on gender
and age or that consider other factors such as ethnicity, weight,
height or classes of medical condition.  It might also be useful
to compare clinical utility of gait speed to other widely used
general indicators such as blood pressure or body mass index. 

Finally, if slowing is a serious health problem of aging, and
gait speed helps detect it, then in order to be incorporated into
clinical practice and health care planning, the problem needs a
name. As a diagnostic term, consider bradypedia, a simple latin
derivative that parallels other terms such as hypertension or
tachycardia.  The seriously abnormal condition that requires
attention to evaluation and management would be
“bradypedia”. The mildly abnormal condition that is the focus
of preventive efforts against future adverse events might be
“subclinical or mild bradypedia”.

Slowing down has been recognized as an indicator of failing
health and vulnerable old age throughout history.  Perhaps it is
time to recognize this universal phenomenon within health care. 

“my legs do not carry me
Which once were swift to dance, like young fawns..
But what can I do?
Be ageless?”
-Greek poet 6th Century BC
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