




















ASPECTS OF SOMATIC IMMUNITY

and so indicated which particular group, if any, was outstanding in having a history
of the disorder under investigation. In this connection it will be noted (Table II) that
the deviations from the expected incidence may be either positive or negative, since
it is just as significant that, for example, controls and psychopaths do not tend to
have influenza in their medical histories, as it is that cases of depression do have such
a history.

In general it may be seen from Table I that there is a higher incidence of physical
illness and of complaints referable to the body in the medical histories of psychiatric
patients than there is in a comparable sample of the general population. From the
analysis of diagnostic group differential incidences, it can also be seen that this
increased history loading is heavier in the case of the psychotics than it is in that of the
neurotics or the character disorders. But over and above these gross differences (seen
additionally in Table III in which total illness loadings are analysed by diagnostic

TABLE III
ANALYSIS BY PSYCHIATRIC DIAGNOSIS OF TOTAL SOMATIC ILLNESS HISTORY LOADINGS

Total Somatic Complaints Total Somatic Diseases
Psychiatric
Diagnosis Mean S.D. Mean S.D.

Controls .. .. 706 1391 6-291 1 * 722
Psychopaths .. .. 2*201 3 *674 6*800 4*845
Neurotics .. .. 3 491 6- 532 8*907 2- 799
Depressives .. .. 8- 334 2-176 13*654 4-447
Schizophrenics .. 10 320 3 005 13 820 5 402

Note that the number of both complaints and diseases increases with severity of the mental disorder.

group), there is the interesting revelation that certain groups of disorders occur in the
histories of certain psychiatric diagnostic groups more often than in others. Thus, for
example, depressed patients, prior to their psychiatric disturbance, would seem to have
suffered from disorders referable to the gastro-intestinal tract (chronic appendicitis,
peptic ulcer, haemorrhoids, dysentery, and "stomach troubles") not only more than
controls but also more than neurotics or schizophrenics, while schizophrenics similarly
have a higher somatic illness experience of disorders referable to the locomotor and
cardiovascular systems (hypertension, muscular rheumatism, "back and neck pains")
than any of the other diagnostic groups. It is, in fact, possible to draw up tables
based on the figures from which Table I is derived, to show the positive correlations
between differential psychiatric diagnosis and the history of specific bodily disorders
in the past (Table IV, overleaf), and between such psychiatric states and the negative
incidence of other bodily disorders (Table V, overleaf). Thus, for example, it can be
seen that whereas a history of pertussis was found significantly in the medical illness
loading of patients who subsequently developed both depressive and schizophrenic
psychoses, this disease has a negative correlation with the later development of
neuroticism. These tables extend the more limited yet similar findings of Ross and
others (1950).
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60 J. W. LOVETT DOUST
TABLE IV

OUTSTANDING POSITIVE CORRELATIONS BETWEEN PRESENT MENTAL STATE AND DIFFERENTIAL PATTERN
OF SPECIFIC COMPLAINTS AND DISEASES IN HISTORIES OF THREE TYPES OF PSYCHIATRIC DISORDER

AS COMPARED WITH MEDICAL HISTORIES OF THE CONTROL GROUP
No particular positive correlations existed for the psychopathic group

-~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
Psycho-Neurosis Depression Schizophrenia

Symptoms Diseases Symptoms Diseases Symptoms Diseases

Dejai vu Rheumatic Stomach Rickets Headache Whooping
Palpitations fever trouble Influenza Bilious cough
Dyspnoea Head injury Constipation Eczema attacks Bronchitis

Migraine Indigestion Peptic ulcer Diarrhoea Boils
Syncope Gastric Herpes zoster Nausea Fits
Impacted stomach Whooping Pains after Muscular

molars Nasal catarrh cough meals rheumatism
Rubella Pruritus Neuritis Neuritis Rubella
Pleurisy Blurred Colitis Pruritus Cardiovascu-

vision Haemorrhoids Vertigo lar disorders
Dermatitis Epistaxis
Dysentery "Writers'
Rubella cramp"
Chronic Blurred
appendicitis vision

TABLE V
OUTSTANDING NEGATIVE CORRELATIONS BETWEEN PRESENT MENTAL STATE AND

DIFFERENTIAL HISTORY PATTERN OF SPECIFIC SOMATIC DISORDERS
AS COMPARED WITH CONTROLS

Psycho-Neurosis Depression Schizophrenia

Peptic ulcer Nil Peptic ulcer
Constipation
Diarrhoea
Haemorrhoids
Eczema
Whooping cough
Dermatitis
Acne

INFLUENCE OF AGE AND SEX.-Both because of the reasonable assumption that the
number of illnesses should increase with advancing years, and because of the low
percentage of females in the control group as compared with a fairly even sex distribu-
tion in the disturbed psychotic groups, it is of urgent necessity to examine the exact
contribution of both these variables to the data.

With regard to sex, it should be recalled that no specifically gynaecological
complaint or disorder was included in the list investigated, though a differential sex
incidence of many specific organic disturbances is, of course, known to occur. In
order to smooth out these differences, the total loadings of complaints and diseases
of the various psychiatric diagnostic groups (including the controls) were compared
for possible sex distinction. A two-way analysis of variance was computed in which
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ASPECTS OF SOMATIC IMMUNITY

the illness experience of members of the control group and that of patients with
neurosis, psychopathy, depression, and schizophrenia were compared, each variable
being held separately constant to assess which contributed principally to the variance.
Table VI gives the extent of significance of these differences and shows that the
combination of diagnosis and sex accounts for 20 5 per cent. of the variance for
complaints, and for 52- 1 per cent. of actual somatic diseases, whereas psychiatric

TABLE VI
RESULTS OF A PAIRED TWO-WAY ANALYSIS OF VARIANCE TO ASSESS POSSIBLE INFLUENCE OF AGE AND

SEX VARIABLES AS COMPARED WITH EFFECT OF PSYCHIATRIC DIAGNOSIS

Incidence
of Somatic Combination of Factors Assessed F Ratio Significance 42
Disorders

Diagnosis plus sex .. .. .. 33543 *001 *521

Sex only .. .. .. .. 1308 N.S. *005
Complaints

Diagnosis only .. .. .. 76000 *001 *518

Addition of sex to diagnosis .. 2-487 N.S. -

Diagnosis plus sex .. .. .. 7959 *001 205

Sex only .. .. .. .. 3-386 N.S. 012
Diseases

Diagnosis only .. .. .. 16-043 *01 185

Addition of sex to diagnosis .. 1 379 N.S.

Diagnosis plus age 1.... 1 174 001 *232

Age only .. .. .. .. 4-913 *01 *023
Complaints

Diagnosis only .. .. .. 40224 *001 *226

Addition of age to diagnosis <. N.S.

Diagnosis plus age .. .. .. 41461 001 529

Age only .. .. .. .. 13-127 -001 -059
Diseases

Diagnosis only .. .. .. 142 590 *001 508

Addition of age to diagnosis .. 2249 05

diagnosis alone accounts for 18*5 per cent. and 51 8 per cent. of the variance respec-
tively. The additional variance obtained by adding the sex variable to that of diagnosis
was not statistically significant either for complaints or for diseases.

So far as age is concerned, the matter is slightly more complicated, for the
neurotics and psychopaths as a group were younger than any of the other diagnostic
categories. A similar statistical procedure was however undertaken, a two-way analysis
of variance being run on four diagnostic groups (controls, neurotics plus psychopaths,
depressives, and schizophrenics) whose separate totals of somatic complaints and
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diseases were set out in three age ranges: 15-24, 25-34, and 35-44. As might have
been expected, the mean numbers of total complaints and diseases increased pro-
gressively as age advanced, but the figures showed that they did so more rapidly in
the psychotics than in the controls. As with the variable of sex, while diagnosis and
age factors accounted for 23 *2 per cent. of the variance with respect to complaints and
for 52 9 per cent. with respect to somatic discases (Table VI), 22 6 per cent. and
50 8 per cent. of this respectively was due to psychiatric diagnosis alone and the
addition of age to diagnosis yielded an F ratio which had no statistical significance.

It can therefore be stated that, under the conditions of this investigation, neither
the factor of age (within the adult range of 15-44 years), nor that of sex, bore any
significance to the somatic illness experience of the subjects assessed relative to the
importance of the psychiatric diagnostic classifications in which they were placed.

ESTIMATES OF VALIDITY AND RELIABILITY.-It is recognized that the findings herein
reported, since they are relatively new to psychiatric experience, will require stern
tests of their validity. In view of the paucity of similar data elsewhere in the literature,
however, it is difficult to assess the results of the present research in terms of strict
scientific validity; but it is obvious that if our results are to measure up to certain
studies of isolated somatic-disease epidemiology in a psychiatric population, then our
control data must reflect reasonably accurately the historical morbidity experience of
a representative sample of the British population. It is perhaps unfortunate that such
a nation-wide survey does not exist at present. The Registrar-General's annual
statistical report relates mainly to mortality figures, and even the incidence of such
a widespread notifiable infection as tuberculosis is given either in terms of mortality,
or of numbers of notifications by district, or, in other reports, of the relative infectivity
of the human or bovine forms or of the radiological incidence of minimal lesions.
The writer has not found a recent reference to the historical incidence of the number
of individuals who have actually developed tuberculosis as an illness over a wide area

of the country. Our percentage of 1 * 9 represents a much lower incidence than that of
minimal lesions discovered by mass miniature radiography, and a much higher
incidence than the general mortality figures for this disease.

A more comforting indication of the internal reliability of our data is the relative
incidence of the acute zymotic infections of childhood. Table I shows that there are

no significant differences between the control group and the various psychiatric
groups in the historical incidence of measles, mumps, chicken-pox, and scarlet fever.
Furthermore the medical history incidence of 74 9 per cent. in the case of measles
for the control group is practically identical with that of the Berkeley workers (Bayer
and Snyder, 1950), who reported an incidence of 78 per cent. in their longitudinal
study of 126 "normal" children followed periodically up to the age of 18 years.
Allowing for obvious cultural, climatic, and geographical differences, it is perhaps
surprising that the figures for other childhood disorders agree so well. Chicken-pox
(71 per cent. as against 42 per cent. in Great Britain) shows considerable discrepancy,
but mumps (48 per cent. against 43 per cent.) agrees well, as do rubella (18 per cent.

6"l J. W. LOVETT DOUST
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ASPECTS OF SOMATIC IMMUNITY

against 12 per cent.) and diphtheria (4 per cent. against 7 per cent.). Before leaving the
Berkeley report, it is interesting to compare figures for other disorders which are close
to our own. Thus, for example, the incidence of appendicectomy was 15 per cent. in
their study, 14 per cent. in ours; fractures 35 per cent. against 20 per cent.; coughs and
colds 67 per cent. against our 52 per cent. Bearing in mind that the two groups studied
differed in many respects, were of a different age range, and were many thousands of
miles apart, the degree of concordance between the figures is remarkable.

That the figures in the present survey were obtained largely from questionnaire
study appears to require some justification, since this method of investigation has been
open to considerable criticism in the past. It is of significance however that the
morbidity survey conducted by Stocks on behalf of the Ministry of Health (1945)
employed a similar methodology of self-assessment and that its validity compared
well with non-questionnaire surveys. Analysis of the subjects' statements concerning
their health over the previous 3 months revealed that 11 per cent. of the men and
15 per cent. of the women had suffered from nervous or functional disabilities-an
incidence practically identical with that reached by Fraser (1947) after very thorough
investigation of a group of factory workers. The same report by Fraser's Medical
Research Council team contains other interesting comparisons with our findings.
For example, his figures (p. 27) show that in both men and women age has relatively
little influence on the incidence of either neurotic or physical illness in the range
21-60 years, and also (p. 25) that subjects found to have neurotic illness in industry,
not only have a heavier previous history of neurotic breakdowns but also a heavier
loading of previous physical illnesses. The M.R.C. Report reveals that 29-6 per cent.
of neurotic males and 30 6 per cent. of neurotic females had had previous severe
physical illness, while only 20 -1 per cent. sympton-free males and 16-8 per cent.
symptom-free females had suffered in this way. Both these findings are unexpected,
but both are in accord with the results reported here.

As regards the actual differential incidence of various somatic complaints and
disorders among the psychiatric groups as opposed to the controls, there are many
indications that our findings match the experience of other writers. Thus Wolff
(1948) mentions that 8 per cent. of inductees into the U.S. Army complained of
recurrent severe headaches, as against 50 per cent. of neurotic soldiers. Our figures
(Table I) record percentages of 7 *2 and 42 - 3 respectively for this symptom. Another
type of headache, the incidence of which has been accurately determined in an
American population, is migraine. Lennox (1941) gives the incidence of migraine in
1,000 otherwise healthy medical students and nurses as 5*4 per cent. Our figure of
8*2 per cent. in the control group compares reasonably well, especially as the com-
parable incidence among cases of psychoneurosis, anxiety state, is so widely different
at 37 * 7 per cent.

A report of the Ministry of Health (1922) on the incidence of rheumatic diseases
mentions that 2*76 per cent. of the total list strength attended their practitioners for
"rheumatic disease" in 1922. This is a vague diagnosis, but our control figures for
certain forms of non-articular rheumatism agree well with this estimate (e.g. lumbago
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2 per cent.; fibrositis 3 per cent.). The results when psychiatric patients' histories are
considered are very different. Harris (1938) in a 10 to 12-year follow-up study of
259 cases of neurosis, anxiety state, found that 10 per cent. of 98 cases available for
study had suffered from muscular rheumatism, an estimate which may be compared
with our figure of 12 per cent. for controls and 18 per cent. for anxiety states. Harris
also found 6 per cent. of his cases with essential hypertension (present series: 5 per
cent. anxiety states, 10 per cent. controls); 4 per cent. with arthritis (present series:
3 per cent. anxiety states, 5 per cent. controls); and 21 per cent. with gastric symptoms
("gastric stomach" in present series: anxiety states 22 per cent., controls 3 per cent.).

Finally, it is relevant to refer to another study (Eysenck, 1947) in which the incidence
of somatic complaints in cases of anxiety state is compared with that in cases of
hysteria. Analysis of responses to a psychological test for "neuroticism" (Maudsley
Medical Questionnaire) showed that anxiety-state cases answered "yes" more often
than hysterics in most cases. The same tendency was present in our series. Out of
45 comparable disorders, anxiety states showed a higher percentage incidence in 32, as
against hysterics who showed a higher percentage incidence in thirteen.

DIscUSSION
The high incidence of somatic complaints in psychiatric patients has been referred

to by several authors, including Billings (1939) and Hemphill (1939), but the efforts of
Ross and others (1950) to assess the concomitance of mental disorder and such somatic
vegetative diseases as peptic ulcer, asthma, diabetes mellitus, rheumatoid arthritis,
and hypertension, lead to the conclusion that none of these disorders presented more
commonly among the population of a Canadian mental hospital than in the general
population at risk outside it. For purposes of comparison with our present findings,
however, it is significant that the Canadian workers were evaluating the concurrence
of mental aTnd physical disease, and that, in so far as their findings included obser-
vations that peptic ulcer and rheumatoid arthritis at least were less common among
psychotics than among the general population, their results are in accord with our
thesis. The conclusions regarding rheumatoid arthritis confirm those of Gregg (1939).
It appears that the response to stress involves the total personality: the sphere of major
response may be somatic, with resulting physical disease; it may be psychological, and
followed by psychiatric disturbance; or it may partake of both with the development
of both somatic and psychic disorders, either together or in alternation.

The literature on immunity has concerned itself little with these considerations,
yet certain indications that a case can be made out for the implication of psychological
factors in disease susceptibility and host resistance are beginning to appear. A recent
paper by Vaughan (1949) testifies to a decreased ability on the part of 22 schizophrenic
subjects to develop antibody titres to inoculated pertussis vaccine antigen as compared
with seven control subjects. Not only were the maximal titres of the schizophrenic
group significantly lower than those of the controls, but they also showed a differential
distribution among the various sub-types of schizophrenia studied, paranoid and
better-integrated schizophrenics giving relatively higher titres than constitutionally
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ASPECTS OF SOMATIC IMMUNITY

determined and less well-integrated hebephrenics. That these findings are not peculiar
to the inoculation of pertussis vaccine or to a schizophrenic population has already
been shown (Lovett Doust and Chappell, unpublished observations). Similar experi-
ments were performed using the H and Vi antigens of the Lister Institute T.A.B.
vaccine on more acute and less chronic institutionalized schizophrenics and also on
patients with other psychiatric disorders. In schizophrenia, lower absolute titres
were found than in controls; in affective disorder, depressive type, the titres were
higher but still not up to control levels; and in cases of psychoneurosis, initial post-
inoculation titres were equivalent to those in controls, but were ill-sustained and fell
off markedly during a 10-week observation period.

If such antibody responses can be held to represent certain aspects of the immunity
threshold, then it may be said that psychiatric variables are at least of equal importance
with those dependent upon adequate nutrition, since Gell (1948), studying titres
obtained after the inoculation of starved Wuppertal Concentration Camp prisoners in
Germany with a complex group of provocative antigens, found differences between the
results from this group and from healthy, well-nourished British soldiers which only
just reached the level of statistical significance. In view of these figures, Gell was
forced to the conclusion that even gross, pre-mortal undernutrition "does not play
as large a part in widespread epidemics as is generally supposed", and hence that the
"psychological imponderables" may be assumed to be a responsible influence.
These psychological imponderables might also go a long way to explain the wide
variations in susceptibility which exist among healthy individuals, a fact which still
puzzles immunologists (Beattie and Dickson, 1943).

ALTERNATION OF PSYCHO-SOMATIC DISEASES.-It appears to the writer an attractive
hypothesis that a man's individual constitution is a limiting factor with respect to the
degree of stress which he can withstand. If it may be assumed that breakdown follows
exposure to stresses which go beyond the individual's threshold of tolerance, then not
only is it logical to include in such stresses their emotional and psycho-dynamic
components, but it is also just as likely that the resulting total personality breakdown
may predominantly affect the psyche as it is that the soma may be principally involved.
Disease and disorder may conveniently and with some truth be thought of as homeo-
static defences against the onslaught of stress. The schizophrenic's withdrawal from
intolerable stress into a dream world of relative unawareness is, at least temporarily,
as successful for him as it is socially morbid for his place in society; the "mentally
stable" patient who is incapacitated by acute stress and spends a month away from
his work with pneumonia, and the recurrent invalidism necessitated by the chronically
summating stresses leading to recurrent exacerbations of rheumatoid arthritis, are
equally morbid in so far as they solve a temporary situation on a basis of somatic
pathology which often becomes permanent and irreversible.

Mental and physical diseases alike are both pathways of reaction and defences
against stress. The greater the mental stability and balance, the more likely is the
psychiatric pattern of breakdown to be chosen in preference to the "canalization" and
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"somatization" of breakdown into tissue and organ systems. The psychiatric investiga-
tion of cases of somatic disease (e.g. Alexander, 1950) shows that under such somatic
defences there lie conflicts and profiles which are also common in many respects to
specific organic disease conditions, and Appel and Rosen (1950) have illustrated the
alternation from psychiatric to somatic disturbance and vice versa which is obvious
in so far as it is looked for. Indeed it may be said with Hippocrates (Aphorisms, VII,
5 and VI, 21) that the one orientation of disease often acts as a protection against the
other. Clow and Prout (1946) have recently reported amelioration of mental disorder
in cases in which intercurrent physical disorder appeared. Of their 100 unselected
mental hospital patients who experienced a physical illness during their period of
hospitalization, they found that 67 improved and eleven recovered completely.

Our previous findings suggest that, since the medical histories of psychiatric
patients show a greater loading with somatic disease than do those of a comparable
healthy control group, then either their experience of stress has been greater or their
resistance to it is intrinsically lower than that of the controls. Probably both factors
operate and, since initial breakdown predisposes to other breakdowns, we may
assume a vicious-circle mechanism.

PHYSICAL DISEASE THE MASK OF PSYCHOSIS.-A further implication of these results
lies in the fact that, in historical sequence, it is usually the physical illness mechanism
of defence which is first employed by the subject under stress. That psychiatric
breakdown is a last defence, resorted to when other means have failed, would seem
to be a function of the degree of emotional stability and maturity achieved by the
subject (Draper and others, 1946). Psychiatric investigation of apparently mentally
stable patients with such psychosomatic diseases as asthma, essential hypertension,
and peptic ulcer, reveals a chaos of repressed and unconscious conflicts, tensions,
and desires for which the organic disease is often an obvious symbolic means of
expression and of partial detumescence. Too rapid and dramatic a removal of somatic
symptoms (e.g. by ACTH in rheumatoid arthritis) not uncommonly leads to a con-
comitant psychiatric disturbance or fully-fledged psychosis. It is suggested therefore
that the physical illness, determined as it is by the combination of type of stress and
personality pattern, is both the mask and the means of expression for the tensions and
conflicts which, if uncanalized and unexpressed, would amount to a psychosis.

SUMMARY
(1) The physical illness history, in terms of 38 bodily complaints and 72 somatic

diseases, was assessed in 354 healthy adult controls and in 272 patients with a variety
of psychiatric disorders.

(2) It was found that the physical illness experience of the psychiatric patients was
significantly in excess of that of the controls, psychotics having a heavier loading of
previous physical illness than neurotics or psychopaths. The influence of age and sex
was insignificant in comparison with that of psychiatric diagnosis.

(3) The childhood illness experience in all groups did not differ significantly with
respect to most zymotic diseases. A differential pattern of organ system reaction was

66 J. W. LOVE7T DOUST

copyright.
 on O

ctober 2, 2023 by guest. P
rotected by

http://jech.bm
j.com

/
B

r J S
oc M

ed: first published as 10.1136/jech.6.1.49 on 1 January 1952. D
ow

nloaded from
 

http://jech.bmj.com/


ASPECTS OF SOMATIC IMMUNITY 67

found to be present for other disorders. The somatic illness history of neurotics
included many examples of minor physical disability, that of depressives showing
especially a loading with gastro-intestinal disorders, and that of schizophrenics
a loading with locomotor and cardio-vascular diseases.

(4) The findings are discussed with reference to their reliability and validity,
and their immunological implications considered from the psychiatric point of view.
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