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A Multiple Regression Model for Physiological Age
——On the Case of Females—

Kazutoshi KIKKAWA

The purpose of this study was to establish the multiple regression equation to predict
females’ physiological age.

Data for this study were collected during the course of survey of various indices on the
degree of health and fitness and life-style of healthy women who aged 23 through 59 years old.

Collected information included the followings :systolic blood pressure (=SYSBP), plasma
creatinine (=CREAT), plasma albumin (=ALBUM), sum of skinfold thickness of upperarm
and subscapulars (=FAT), grip strength (=GRIP), back strength (=BACK), standing trunk
flexion (=FLEX), vital capécity (=VITAL), one-foot blind balance (=BALANCE), maximal
aerobic power (=MAP, by Margaria’s method), and chronological age (=AGE; dependent
variables). )

Forward stepwise regression analysis examined the reliability of the physiological and
internal medicine and anthropometric measurements as the indicator of age.

At the each step, the statistics of degree of fitness, that is, Akaike’s AIC, Mallows’ Cp and
R* (adjusted for d.f. R) adding to multiple correlation coefficient R and SEFE (standard error
of estimates) were calculated.

The results obtained were as follows.

1) In terms of following variables order, all variables were entered into equation; SYSBP,
BALANCE, VITAL, FAT, ALBUM, CREAT, FLEX, BACK, GRIP. The multiple correlation
coefficient R, and standard error of estimates (SEE) were 0.738, 6.1 (age of years), respectively.

2) Each equation obtained at each step, which included m independent variables at m
step, in general, were evaluated by several statistics such as Akaike’s AIC, Mallow’s Cp, R*
and R. According to Cp, the equation I which had SYSBP, BALANCE and VITAL was
evaluated as the best equation. According to AIC, the equation IV which was added FAT to
preceding equation (II) was evaluated as best.

3) By the forward stepwise regression analysis, of which stopping rule for variable
selection was F-statistics=2.0, equation IV was selected as the best equation. Equation IV
was descrived as follows and R=0.721, SEE=5.9 (age of years)., respectively. ¥=24.1+0.182
XSYSBP—0.064 XBALANCE—0.0030 X VITAL+0.111 XFAT

4) The high reliability was verified by analysis of residuals. And, the validity of this

equation was verified by the results of preceding studies.

Institute of Health Science, Kyushu University, Kasuga 816, Japan.
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5) When MAP was added to these independent variables, at the 1st step MAP entered
into the equation by the forward stepwise method (FENTER=2.0). SYSBP at the 2nd step, and

BALANCE at the 3rd step were respectively entered.

In this case, multiple correlation

coefficient was 0.773. However, the calculated MAP was unequal to other variables as for
the indicator of age changes because this variables were essentially designed to correlate to

chronological age.

(Journal of Health Science, Kyushu University, 7:1~10, 1985)
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Table 1. Condescriptive statistics

VARIABLE MEAN STD MIN MAX SKEW KURT
AGE (yrs.) 40.5 8.1 23.0 59.0 0.237 —0.580
SYSBP (mmHg) 121.0 17.4 90 162 0.533 —0.129
CREAT (mg/dl) 0.804 0.107 0.60 1.10 0.835 0. 566
ALBUM (%) 64.2 2.96 56.9 69.1 —0.327 —0.731
GRIP (kg) 28.9 4.74 17.0 38.0 —0.247 —0.473
BACK (kg) 68.7 15.5 40.0 106.0 0.191 —0.482
BALANCE (sec) 56.7 49.8 4 120 1.040 0.409
FLEX (cm) 10.9 - 6.6 -1.8 24.1 —0.038 —0.943
VITAL (cc) 2456 524.5 1200 3860 0.362 0.011
FAT (mm) 37.9 12.3 15.5 62.5 0.068 —0.745
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Table 2. Pearsonian correlation coefficient matrix(lower left).
AGE  SYSBP CREAT ALBUM GRIP BACK  BALANCE FLEX  VITAL FAT
AGE -
SYSBP 559 ** -
CREAT —005 032 -
ALBUM -250 -307%* 234
GRIP ~174 026 214 -126
BACK -209* -162 044 082 452**
BALANCE 464™  —129 -115 -170 182 185 o
FLEX -067 -204 129 173 088 076 -027
VITAL 378™  —303* 035 036 449™** 549 ** 173 156
FAT 336 ™** 397**  —o87 -330* -187 -250%* 034 ~067 —150
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Table 3. Entered variables and several criteria statistics.

STEP VARIABLE R? Rr*2 AlC cp
I +SYSBP 0.313 0.299 183.3  13.270
i +BALANCE 0.470 0.446 173.1 2.226
i +VITAL 0.497 0.462 172.6 1.994
I\ +FAT 0.521 0.476 172.3 2.050
\% +ALBUM 0.533 0.478 173.0 2.976
VI +CREAT 0.539 0.472 174.6 4.435
VI +FLEX 0.544 0.465 175.9 6.052
VI +BACK 0.545 0.452 177.8 8.001
X +GRIP 0.545 0.437 179.8  10.000

RZ, multiple correlation coefficient
R*2 ,multiple correlation coefficient adjusted for d.f.

AIC,. Akaike’s an information criterion

Cp, Mallows’ criterion

cp  AIC
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Fig. 1. The changes of criteria statistics and entered

variables on each step.
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Table 4. Condescriptive statistics of residuals.

S.D. 25%ile MED. T5%ile SKEW
5.52 —4.0 -1.2 3.2 0.654 (¢=1.05, P<.05)
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