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Vital age as a physical health or aging index: review of the

concept and directions for future research

Kiyoji TANAKA, Yoshiyuki MATSUURA and Eitaro NAKAMURA*

It is clear that aging is inevitable, but equally clear is the fact that by maintaining moderate to
high levels of exercise conditioning, a person has physiological capacity of the healthy average men
or women who is 20 to 30 years younger. This is simply because the continuation of moderate exercise
throughout life will certainly reduce the rate of decline in the basic physiological function of the body.
In fact, several studies have compared healthy ahd unhealthy persons, and found that the unhealthy
groups to be biologically older. Therefore, assessing functional status seems to be a more rational
basis for categorizing a person’s age than is chronological age. The prevalence of cardiovascular
diseases, one of the leading causes of death in industrialized nations, is more frequently associated
with hypertension, elevated lipid and lipoproteins, excess body fat, a low level of cardiovascular
fitness, etc. Functional or biological age based on the assessment of various physiological factors
measured in the resting state has been proposed as an index of aging or physical health status.
According to results obtained in some epidemiological studies and new evidence from several recently
released studies, we have developed a useful equation, consisting of following 11 independent variables
measured not on|1y at rest but also during exercise, for estimating the so-called vital age (VA) or
biological, physiological or functional age of Japanese adult women: cholesterol, low-density lipo-
protein cholesterol, triglycerides, systolic blood pressure, abdominal circumference, hematocrit,
oxygen uptake corresponding to lactate threshold (LT), heart rate at the LT, side step, one-leg
balance with eyes closed, and forced expiratory volume for 1 second as independent variables
(Tanaka et al., 1990). In the study, it was hypothesized that a combination of many factors would be
highly predictive of one’s physical health-fitness status or well-being. As a matter of fact, the
estimated VAs of women with coronary herat disease (CHD) and/or those with many risk factors
related to CHD were found to be approximately 7 years older than their chronological ages (Mean and
SD: 61.4+7.2 vs. 54.6+9.9 yr, P<0.05). Furthermore, it is of interest that, after 4 months’ involvement
in our in-hospital conditioning program, the mean gap between the VA and the calendar age narrowed
from +6.8 years to —3.5 years in patients with CHD (Tanaka et al., 1991)..In the present article,
however, some pivotal questions on the sensitivity of the VA equation were addressed. With use of the
present equation, some particular persons may have considerably higher V As than generally anticipat-
ed. Emphasized herein is, in particular, the applicability of the equation to certain individuals with
hypertriglyceridemia, hypertension, and/or extreme obesity. The VA equayion may not be useful in
familial hyperlipoproteinemia. The necessity of developing subject population-specific equations was
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proposed. The institution (set-up) of the least upper bound and the greatest lower bound for each
independent variable was also suggested. The corrected calculations are, to some extent, theoretical.
We believe that VAs of certain individuals with hypertriglyceridemia are more reasonably rated with
the suggested correction than without any correction. The effect on the VA of most individuals (even
of many CHD patients) is nothing or only marginal. Nonetheless, the raised suggestion may not
appear to be of sufficient scope to appropriately assess physical health status or aging of such
individuals. Additional research is needed before population-specific equations can be better defined.
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