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ONSET of clinical phenomena
such as common respiratory
infections seems to be intimately
related to the physiological status
of the individual. Among the factors in the physiological constellation is body habitus (or build). Since
antipodal types of body habitus have
quite different internal physiological
environments, we should expect body
habitus to play a considerable role in
the onset of sickness. (It is already
known that the opposite builds have
contrasted liabilities to different diseases.)
In the present study we have investigated the significance of body
habitus in the seasonal distribution of
common respiratory infections among
hypersensitive young men at the
Phillips Exeter Academy. From the
clinical data obtained from the Lamont Infirmary covering the academic
years 1935 through 1939 (i.e., September, 1935, to June, 1939) a group
of 93 boys were selected on the basis
of the number of colds incurred per
year. Those boys reporting more than
7 cold per year in any one of the four
years were entered into this group.
The cold rates in the group ranged
from 7 to 14. From the Athletic Department the height and weight
measurements (taken early in the
autumn) of each of the boys was obtained for each year the boy was in
residence.
The classification of the group into
three types of body build was based
upon the Baldwin-Wood Tables of
height, weight, and age. The mean
weights for the different heights were
determined, and the height-weight
relations were approximated by the
mathematical expression:
(H/10)2-6
K=
0.92W
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T

where H is the height in inches, W is
the weight in pounds, and K is the
index of body habitus. K was arbitrarily adjusted so that when K was
1, the equation .92 W = (H/10)2'5
satisfied approximately the BaldwinWood data. To determine the extreme
body types we arbitrarily adopted a
"normal band" between K — 1.10 and
K — 0.90. Boys with a K greater than
1.10 were classified as leptosome; boys
with a K less than 0.90 were classified
as pyknic. Boys whose K's fell within
the "normal band" were called
normosomes.
We realize that there are certain
inherent difficulties associated with the
classification of individuals into well
defined groups. As a matter of fact
it probably cannot be done exactly.
We do feel, on the other hand, that
our classification formula is more
rational, if not more satisfactory, than
other previously developed formulas—
if for no other reason than that it is
objective and representative of the
population between the ages of 15
and 20.
Because the index of body habitus
was not constant year after year in
some of the boys, we allowed certain
variations. If a boy had a K outside
the "normal band" sometime during
his residence at Exeter and if his K
came no nearer than 0.05 from 1
whenever K fell within the "normal
band", the boy was classified according to his most significant K. Further,
we found that boys did not necessarily
have the same number of colds year
after year. If during any one year a
boy had more than seven colds, he
was entered into the group. In other
years he might have had less than
seven colds, but he was not discarded
for that reason. After having made
these two reservations we obtained
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from the group of 93 hypersensitive
students, 17 leptosomes, 19 pyknics,
and 57 normosomes.
It is our impression that most of
the selected students maintained a
high annual rate of colds, but they
showed no uniform tendency to remain
in the same cold-number class from
year to year; and these variations
could not be explained by a concurrent
body habitus change. That is, the
selected group showed no "stability of
resistance to the common cold ,, ( 1 ),
and this resistance instability did not
appear to be related to the body habitus nor to meteorological environment.
There was too much individual reaction in the group to approach the
matter statistically. Possibly this resistance instability could be explained
by other factors such as age, cold
therapy, increase or decrease of care
in dressing and exposure, or improved
body hygiene, e.g., more regular hours
for eating and sleeping.
The incidence of the common cold
in our three groups was greatly influenced by the season of the year. In
Table I we see that during the autumn
the pyknics have consistently a higher
rate of colds than do the leptosomes.
In the spring of the year the leptosomes maintain a higher rate of colds
than the pyknics. During the winter
period in one year the leptosome group
has a great many more colds than does
the pyknic, but in the three other
years the pyknics prevail to a slight
extent. This fact is further demonstrated in Figure 1, where the seasonal cold incidence in the normosome
group is also shown. This group maintains an incidence rate more or less
intermediate between the broad and
the slender extremes.
Now this seasonal shift is exactly
what we have been led to expect on
the basis of our earlier meteorological
investigations.
Petersen
(2)
has
amply demonstrated how the body
habitus will play an important role in

FIGURE 1. Percentage
Seasonal-incidence
rates (per ten students) of common respiratory infections f o r the f o u r successive years,
September, 1935 through June, 1939, f o r selected hypersensitive group at Phillips Exeter
Academy.
The incidence rates f o r the leptosome, normosome, and pyknic types is shown.
(Each ordinate group of points marks the
data f o r a given year, 1935 to 1939, resp.)
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determining the reaction of the individual to daily and seasonal weather
changes. Sargent ( 3 ) has shown how
the combined seasonal and daily physiological status of the entire Exeter
population determined the onset time
of common colds with respect to the
passage of the cold front. In his
studies he discovered a seasonal shift
in the onset time of common respiratory infections. During the autumn
the time of high cold susceptibility is
immediately in the wake of the cold
front—during the ARS* phase. During
the winter this period of high susceptibility has advanced toward the
COD* phase, and in the spring the COD
phase becomes the period of high
susceptibility.
Reviewing the general physiological
and anatomical characteristics of the
broad and slender individuals, Petersen shows that the broad type is one
with predominating ARS phase. This

FIGURE 2. Variations in the mean daily temperature range by seasons, f o r the four successive years. September, 1935 through June,
1939, during the autumn, winter, and spring,
( f r o m : U. S. Weather Bureau, Monthly
Meteorological Summary, Boston, Mass.)
Compare
with Fig. 1.

type has a small body surface in proportion to the body weight, and is
vagotonic. In the slender type, on the
other hand, the COD phase predominates; there is large body surface in
proportion to the body weight, and
the type is sympatheeotonie ( 4 ).
Considerations of seasonal shifts in
blood chemistry demonstrate that the
autumn is a period of increasing blood
pressure and relative alkalosis; i.e.,
in general an ARS season. By spring
the tide has changed giving a picture
of decreasing blood pressure and relative acidosis; i.e., in general a COD
season ( 5 ).
TABLE I.

RATIOS OF THE INCIDENCE OF

COLDS I N T H E LEPTOSOME GROUP TO
COLDS IN T H E P Y K N I C GROUP
Autumn
Spring
Winter
0.60
1.90
1.67
0.67
1.53
0.83
0.45
1.00
0.86
0.63
1.25
0.90

1935-36
1936-37
1937-38
1938-39

The integration of these phase
characteristics of different body types
and the seasons would indicate that
certain seasons will be characterized
by physiological unbalance in one
type and physiological equilibrium in
the antipodal type. The facts are that
in the autumn the pyknic is in a state
of unbalance; i.e., there is an ARS accentuation, while in the spring the
leptosome is in a state of unbalance;
i.e., there is an COD accentuation. Once
in such a state of unbalance, some
sort of a breakdown is much more
likely, for the different types are more
sensitive to weather changes then.
They are said to be in a "resonance
condition," because they may mirror
the changes in meteorological environment. (See Table I, and Fig. 1.)
Finally there is a point in connection with Figure 1, which may prove
*The A R S phase is a period of anoxia, anabolism. alkalinity, reduction, spasm, and a
preponderance of the systolic blood pressure.
The COD phase is a period of catabolism,
oxidation, dilation, and relative acidosis.
These are phases in the body's physiological
pendulations, swings about the normal carrying disequilibrium first to one extreme and
then to the other.
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to be important on investigation of a
longer and larger series of data. We
see that the incidence curves of the
autumn and spring are almost exactly
out of phase. There is, of course, a
possibility that such an occurrence is
purely chance. However, we found a
parallel phenomenon in the mean seasonal daily temperature range (difference between mean maximum and
minimum temperature) shown in Fig.
2. A low range was associated with a
high point on the cold curve, and vice
versa. The year to year variations in
this mean seasonal daily temperature
range were not more than 2° F., but
in a mean temperature this implies
considerable difference in weather.
Furthermore this negative correlation
(coefficient) is in agreement with results of studies on colds and mean
weekly weather made by the Johns
Hopkins and the U. S. Public Health
groups ( 6 ).
The above facts about the seasonal
shift and significance of body habitus
in determining the onset time of common respiratory infections strongly
suggest that common respiratory infections are in part due to a physiological unbalance. Such a view is
maintained by many medical investigators. For example, in a recent
paper ( 7 ) Price discussed the constitutional background for common respiratory infection, showing by his own
data and a review of several other
papers that a cold appears to be related to a physiological unbalance.
Jarvis (cited by Price) "concluded
that the problem in disease of the

upper part of the respiratory tract is
not one of infection but one of oxygen
metabolism".
In summary we may list the following conclusions:—
(1). Body habitus plays a role in
the seasonal incidence of common respiratory infections.
(2). Different body-habitus types
experience different seasonal incidence
of the "infections".
(3). The study strongly suggests
that common respiratory infections
arise in part from physiological unbalance—especially in the acid-base
or oxidation-reduction equilibrium.
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Royal Meteorological

Society

At the annual general meeting, January 24, the Symons Memorial gold medal was awarded
to Prof. Jakob Bjerknes. In the absence of Prof. Bjerknes, now teaching in the United States,
the Norwegian Minister received the medal on his behalf, and an address on weather and crops
was given by B. A. Keen, President. Alterations and additions to the by-laws were made,
imposing a lower age limit of 21 to membership in the Society, and a maximum age of 24
for Student Associates. The move to provide a minimum age limit is apparently a sequel to a
discovery recently announced in newspapers that one asiduous observer and weather reporter
only 14 years of age had recently been, elected to the Royal Met. Society.—C. F. B.
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