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Reprinted from Vol. XXV of * Guy’s Hospilal Reports/’] / 7
AN INQUIRY

INTO

THE PHYSIOGNOMY OF PHTHISIS

BY THE METHOD OF

By FRANCIS GALTON,! F.R.S.

AXD

F. A. MAHOMED, M.D.

Tre doctrine of diatheses, or what is often called * tempera-
ments,” in other words, the belief that certain physical con-
formations indicate predispositions to certain diseases, has
always held so prominent a place in medicine from the earliest
ages that it is unnecessary to dwell upon its history or its pre-
sent position at any length. Of late years this doctrine has
been repudiated by many of our most able teachers, though on
the other hand it still receives the powerful support of some of
the most distinguished and experienced of our physicians. So
that what heretofore has been generally accepted has now
become a much disputed question. The objections that have
been raised against the doctrine by those of what may be called
the new school are chiefly these: that it is founded on the
utterly false and erroneous doctrine of “humours” held by
physicians in the dark ages; that it is therefore only a relic of
false traditions; and lastly, that it is not supported by any
modern scientific observations, and that the statements of

! Though it would be diffienlt wholly to disentangle our respective shares in

the inquiry, I must at least give the entire credit of the following memoir to Dr.
Mﬂhﬂtﬂﬂd.—F. Gl
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by the Method of ** Composite Portraiture.” 5

are independent of the fancy of the operator, just as numerical
averages are, though like them, they may be vitiated by errors
of caleulation or of manipulation. Composite portraits, the
method of producing them, and their adaptation to various
purposes, have already been described by one of us on several
occasions ;! but it may be desirable for the benefit of our
present readers to give an account of the process. They are

APPARATUS FoR MAKING Comrosite PorrrAITS.?

A The body of the camera, which is fixed.

B Lens on a carriage, which can be moved to and fro.

C Frame for the transparency, on a carriage that also supports the lantern; the
whole can be moved to and fro.

r The reflector inside the camera.

m The arm ontside the camera attached to the axis of the reflector; by moving
it, the reflector can be moved up or down,

g A ground-glass screen on the roof, which receives the image when the reflector
is turned down, as in the diagram.

e The eye-hole through which the image is viewed on g; a thin piece of glass
immediately below e, reflects the illuminated fiducial lines in the trans-
parency at f, and gives them the appearance of lying upon g,—the distances
J %k and g % being made equal, the angle f & g being made a right angle, and
the plane of the thin piece of glass being made to bisect £ % g.

J Framework, adjustable, holding the transparency with the fidueial lines on it.

¢ Framework, adjustable, holding the transparency of the portrait.

1 #Composite Portraits,”” by Francis Galton, F.R.S., ¢ Journ. of Anthropo-
logical Inst.,” 1878 (reprinted in ‘Nature’ and in the * Photographic News,” and
translated in the ¢ Révue Scientifique.’) * Composite Portraiture,” by the same
author, ‘ Photographic Journal, June, 1881 (reprinted in the ¢ Photographic
News,’ July 8th and 15th). The process there described was the one adopted in
the present inquiry. See also “Generic Images,” by the same author, in the
* Proceedings of the Royal Institution,’ to which some autotype reproductions of
composites are appended.,

* This woodcnt i2 borrowed from the ¢ Photographic Journal,’ June, 1881,
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of the negative is controlled, so that theimage of each portrait
has equal intensity, and therefore contributes equally to the
vesult; the ‘errors that would be produced by the varying
densities of the negatives are thus in great measure obviated.
When the image has been exactly adjusted, and the proper
illumination has been obtained, the reflector is raised and the
image allowed to fall upon the sensitised plate; this process
being repeated with each of the component negatives.

A single plate that has been exposed to several negatives
yields what is called a composife. Several of these composites
may in their turn be exposed to another plate under similar
conditions, as if they were ordinary negatives; the result is
called a co-composite. Several of these co-composites may be
combined to produce a co-co-composite, and so on.!

With this brief account of the process, which is fully described
in the papers already referred to, we may pass to the con-
sideration of the photographs obtained. On looking over the
individual portraits of the patients suffering from phthisis, one
is first struck with the absence of those characteristic faces
which we expected to find among them, With the exception of
a few who were very severely ill, the faces did not seem to differ
much from those of any group of ordinary patients, indeed, there
seemed nothing characteristic about them. They were shown
to many physicians, many of whom expressed their surprise at
the absence of characteristic faces. We were inclined to accept
this at first as a distinet answer in the negative to the question,
Is there a tubercular diathesis? But after much sorting and
arranging into groups, and after combining the individuals,
s0 as to test the similarity of their features, certain results began
tounfold themselves. Clinical facts were first taken as guides for
grouping ; thus the cases of “advanced disease ”’ were grouped,
but gave no result beyond well-marked emaciation (Pl I,
fig. 10, and P1. 1T, fig. 22). The rapid cases of * brief duration
and advanced disease” yielded no characteristic type, nor was
anything very definite obtained at first from those in whom the
“ hereditary taint”’ was “strong.” The one of us least likely
to be prejudiced by preconceived notions, dealt with these latter
cases single-handed and without consultation with the other.

' Composites and co-co-composites are positives and require to be reversed
before printing from them.
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general average also. I have indeed made some trials which
amply confirm this view. Therefore, as far as concerns the
female patients between the ages of eighteen and forty in
London Hospitals who have phthisis, with a strong hereditary
tendency to the disease, I have no doubt that any future
inquirer who deals as I have done with not less than fifty cases,
will arrive at an ideal face almost identical with that which I
have produced.” The truth of this last remark as regards all
cases of phthisis, has been strikingly corroborated by our further
investigations, as will be seen by comparing with this result the
three other co-composites of phthisis, containing about fifty cases
m each (PL I, figs. 7, 8, and 9). The two co-composites (figs.
7 and 8), taken absolutely without selection, are almost identi-
cally the same face, while fig. 9 is composed of two opposite
types of faces—the narrow ovoids and broad faces with coarse
features ; and this has produced a rather stronger face than
either of the others, a nearer approach to the non-phthisical
patients.

These observations were made while one of us was away from
London; on his return it at once became evident that what
have been described above as the two types, the one with blunted
and thickened features, the other with thin and softened
features, closely coincided with the two types -constantly
described by physicians as the “ strumous” and “ tubercular.”
Proceeding now to carefully sort our patients under these two
heads, and to put our selections to the test of combination in
composites, we soon obtained very striking and highly character-
istic faces.

Reviewing the whole of our results, two important con-
clusions may be adduced, and these may be given as a preface
to the consideration of the plates in detail. It appears that the
method of composite portraiture may be employed to obtain two
different and equally advantageous results. First, by throwing
into one a large number, say fifty different faces, taken without
any selection whatever, we can obtain an average of them
all ; but this presents no features or expressions characteristic
of what may be called secondary types; such a result is an
excellent method of obtaining the broad average as to the
general proportions of the face, the average shape of the lower
Jaw, the average delicacy or coarseness of the features, and the
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From a consideration of these, we are undoubtedly justified
in saying that the average of phthisical faces gives more delicate
features, an apparently lighter lower jaw, and an altogether
narrower face than the average of other diseases. Probably in
some measure this result is due to the greater average emacia-
tion of these patients than that of those suffering from other
diseases, But emaciation will not always alter the general
outline of the face; this is well shown by PL 1, fig. 10, a com-
posite of eleven cases of phthisis in whom the disease was far
advanced ; in this face the results of emaciation are well shown
in the deeply sunken eye, the hollow cheeks, and thinly-covered
lower jaw, but the face nevertheless is not by any means a
“narrow ovoid.” A ecritical examination of fig. 1 will show,
however, that emaciation in such a face would take away much
of the “ heavy-jowled ” appearance of the lower part of the face,
and would thin the nose and lips greatly, bringing it nearer to
the phthisieal type.

P11, fig. 2, was obtained by selecting all the narrow ovoid faces
among the hundred female patients not suffering from phthisis ;
it contains fifteen individuals. It may be compared with figs. 29
and 30, Pl. II, which contain nine and twelve individuals
respectively, or twenty-one in all; these are the selected narrow
ovoids occurring among our total number of 181 phthisical
women. PL I, fig. 2, will be found to be very closely similar
to Pl. II, fiz. 29. We have, then, the unexpected result of
15 per cent. of the non-phthisical women giving this narrow
ovoid face, and only 11'6 per cent. of patients with phthisis
presenting it. It must be remembered, however, that many of
these fifteen may hereafter develop phthisis, for several of them
were young women suffering from those ill-defined functional
disorders which often precede it. We may also find another
explanation of this result in the fact that we are here dealing
with phthisis among the lower classes, and that with them
phthisis is probably much more often an acquired disease than
what is called a constitutional one. Yet, allowing due weight to
these considerations, the fact still remains well established that
no larger proportion of peculiarly narrow ovoid or delicately-
formed persons could be selected among those suffering from
phthisis than among the ordinary female population; on the
other hand, the general average of each class proves the
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absent in the other diseases. The proportion of narrow
ovoids in each class among the males is the reverse of that
among the females, for we find only 13 per cent. among the
cases ¢ other than phthisis,” and 1946 per cent. among the
phthisical patients if we include all the fifty-one cases contained
in the plate ; but at least six of these, we shall hereafter find,
onght to have been excluded, for they do not belong to the
¢“ narrow ovoid” class. This would bring the number down
to forty-five, which would give almost exactly 17 per cent. If
we add together the percentages of the narrow ovoids in both
sexes we find that the cases ‘other than phthisis’ give 14 per
cent., while the phthisical cases have 143 per cent., in short,
they are to be found in equal numbers both among the
phthisical and non-phthisical patients, Let us here emphasise |
the fact that we are now comparing phthisis with other diseases,
and not with the healthy population, and these observations
would seem to show that a delicate person may fail in many ways
besides becoming phthisical, and that a delicate narrow ovoid
face, may mean liability to other diseases not necessarily tuber-
cular.

Turning to PL. II, fig. 22 is a co-composite of forty-two cases
of advanced phthisis, all of whom showed in their faces the
ravages of the disease ; it contains the six composites, figs. 23,
24, 25, 26, 27, and 28, each containing seven individuals, The
co-composite closely resembles fig. 33, the co-composite of
narrow ovoids, and both of these in their turn closely approxi-
mate to the phthisical type seen in fig. 17 and its components ;
yet the components of fig. 22 are strongly dissimilar.

Fig 23, one of the components of fig. 22, is a most typical,
perhaps the most typical phthisical face, yet the individuals
contained in it were in no way selected, except for the sewrérit'}r
of their disease ; they were taken merely in the order in which
they chanced to be photographed. 1t is interesting to compare
this face with figs. 20 and 30, and some of the composites in
Pl. 1IT; in several of these instances the same face is very nearly
arrived at. In this face the large projecting ears are very note-
worthy ; they are noticeable in several other composites, and
in many of the component faces ; these, taken together with a
narrow mouth, often open, a short and small chin, a small and
narrow lower jaw, make together an often-recurring face in
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generations have sufficed to effect the change, so that the
deformed and ill-formed faces, the direct products of disease,
when sufficiently diluted, may give rise to the comely and
attractive face seen in the composiie, fig. 31, and in one or
two of its components. In this way we may often observe the
disappearance of eccentricities and deformities, and that return
to the average type, by which alone the maintenance of the
race is possible.

In Plates III and IV, the male patients having the same
characteristics as the females in Plate II, have been selected
and combined. They have required greater subdivision on
account of their larger number and the growth of hair upon the
faces. Among the narrow ovoids the selection has not been
sufficiently critical, and several have been admitted which
might with advantage have been excluded; the final co-com-
posite, P1. III, fig. 88, would then have been more typical.
As it is, the outlines are somewhat ill-defined, and the face
scarcely as narrow as it should be. In this group, moreover,
numbers have increased the difficulty of arriving at a type; it
contains fifty-one components and its tendency is to revert to
the general average, as may be seen by comparing it with fig.
17, which it much resembles. :

We would remark that the nine composites forming the com-
ponents of fig. 33 are only stages in the production of the co-
composite. The faces in each composite have not been selected
for their resemblance to each other, but merely as belonging
to the “narrow-ovoid ” class. They have been chiefly taken in
the order in which they were photographed, except that in the
first three figures the hairless faces have been put together
while in the next two those wearing hair have been combined ;
all contained in these first five composites were patients at
Brompton, those in the next three at Guy’s, and those in the
last at Victoria Park.

The component composites of fig. 33 are more characteristic
than the co-composite itself, though not so typical in many cases
as they should be. Fig. 34 somewhat resembles fig. 30, and one
of its components, No. 101, bears some resemblance to No. 578 in
the female group. These are the two most typical faces in
either, and partake more largely of the characteristic features
of the groups than any other single faces ; they therefore more
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Fig. 42, on the other hand, gives a very good result, except as
regards its mouth.

Fig. 43 on Pl. IV, and the composites (figs. 44 to 48) out of
which it has been formed, contain twenty-seven individuals
selected as possessing broad faces with coarse features, In this
eroup a diffienlty arises from the fact that there is a mixed class,
the representatives of which among the men are chiefly included
in these composites; they haye a narrow ovoid face, but with
coarse and thick features, as in the case of No. 608, fig. 32,
among the women, who was also included in the narrow ovoids of
a lower type. If this work was being done again it would be well
to put these in a class by themselves, Many of these faces are
included in fig, 44, and the result has been to obtain a decidedly
narrow ovoid face ; the same is true of fig. 47, and these two
faces having been admitted to the co-composite fig. 43, have
done much to destroy its typical characters, though it still
remains a well-marked contrast to fig. 83, and it much resembles
the corresponding female composite fig, 31.

Fig. 44 contains eight individuals, namely, those on a line
with 1t in the plate, We have already remarked that they
present much in common, but that their faces are mostly
narrow ovoids, though their features are coarse and 1511& upper
lips short. No. 193 and perhaps 336 might well have been
introduced into fig. 46. :

The components of fig. 45 make a good composite, hut we-
are willing to allow that they do not possess typiually ‘“ hroad
faces,” nor the features generally ealled ¢ strumous.” :

On the other hand, fig. 46 and its cnmpoﬁents have un-
doubtedly broad faces and powerful lower jaws, but theg,r' have
not the broken noses nor short upper lips of the strumons face.

The features of the faces in fig. 47 are similar ; all have the
month open, a ahbqrt upper lip, and a broad nose with more or
less depressed bridge, yet the outlines of the faces are narrow
rather than broad.

Fig. 48 and its components exhibit the broad face and
charact_enstm features of struma when not sufficiently strong
to be ill-favoured or deformed ; they belong to much the
same class of faces as fig. 31 among the women.

In closing this review and ecriticism of our own plates, we
must express our great regret that some unforeseen pressure of
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but the suggestion appears warranted by daily observation.
Thus, the delicately organised individuals called  tubercular,”
and characterised by their ““narrow ovoid * faces, have been
compared with horses and cattle who have been what is called
“ over bred ;" such animals are described as having too much
nerve and too little bone and muscle; they have no ¢ staying
power * and readily ‘“knock-up.” In like manner these more
delicately formed individuals, with highly susceptible nervous
systems, well exemplified in the “ precocious child,” are little
able to stand the strain and racket of disease, of whatsoever sort
it may be, and more readily fall victims to its attacks than
their more robustly built fellow-creatures.

Again, if it be true, as frequently asserted, that those having
the features called ““ strumous *’ probably inherit a more or less
diluted syphilitie taint; it is not surprising that they should be
especially liable to inflammatory changes of a low type, and that
disease in them should be readily amenable to treatment, espe-
cially by mercury, a result commonly seen in the so-called
““strumous ” diseases of children and often in those of adults.

These questions we hope to take up again hereafter, when
possibly we may be able to demonstrate that though much error
has been accumulated around the doctrine of ‘ diatheses,” it
nevertheless contains a nucleus of valuable truth.
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