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2 Causes and Entities
0 f Disease

Brian MacMabon and
Thomas F Pugh

BASIC to any useful system of disease prevention oY therapy is the construction or
definition of disease entities. These entities are created by classifying i1} persons
according to characteristics thought to have relevance in respect to the cause,
mechanism, or course of their ilinesses, The members of such a group are said
to have a specific disease or disease entity.

The arbitrary features in the practice of creating disease entities are frequently
not recognized. Il persons £all into many distinguishable groups—so many that one
eould readily construct 2 ciassificatory scheme that embraced as many disease en-—
tities as ill persons and consequently was useless with respect to generatizations of
any sort, The disease entities that are in fact recognized have heen selected, from
the inmumerable possibilities that exist, on the basis of usefulness for prevention or
treatment or on the basis of medical tradition,

For purposes of prevention, it is most useful to identify as disease entities
those in which causal faciors are the definitive characteristics. Again, there are
janumerable factors in the environment and in genes that are causative of disease.
The disease entities created will then vary considerably according to the causal
factors that are selected as the basis of classification. The selection is arbitrary
and ie determined by the utility of the disease entity created or by the priority of
discovery of the asseciation of a particular causal factor with a group of ill per-
sons. Significant new knowledge of eticlogy may bring about major revisions of the

_ boundaries of existing entities. -
B is evident therefore that concepts of what constitutes a cause of disease and
' how diseases should be classified for preventive purposes are closely intertwined.
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therapeutic procedures, and such preventive measures as vaccines and figoridation
of water supplies.

In many instances, random assignment to experimental groups is impracticable,
unethical, oT undesirable because of medical tradition. Here judgment whether the
association is causal becomes difficult, because it must depend on observational
data, and the validity of the assumption regarding random distribution of the “other
contingencies” is always open fo question, Three types of evidence may be brought
to bear on the judgment:

1. Strength of the siatistical association, The frequency with which two types
of events would be expected to occur together by chance within & specified time or
geographic distance can be caleulated from their separate frequencies. The more
frequently the two are in fact observed together, compared with the expected chance
{requency, the more probably their association is explained by a causal relationship
between them.

2. Time sequence. Instances of the supposed cause should precede instances
of the supposed effect,

3. Consistency with existing knowledge. Existing knowledge often suggests that
a mechanism linking ihe proposed cause and effect is conceivable, The existence of
a series of known cause—effect associations (A:B, B:C, C:D) would make 2 propesal
of an overall association (A:T)) seem not only understandable, but even probable.
Existing knowledge may also suggest analogies with currently accepted causal asso-
ciations that make the causal quality of the one under consideration moTe reason-
able. Thus, there may be considerable resistance to recognition and acceptance of
the first example of a new type of factor as a disease-causing agent, but cnce the
first example has been accepted (for example, 2 mieroorganism or & genetic ele~
ment), other agents of the same fype are more readily recognized and accepted.

A strong case as o the causal nature of an association can often be built {rom
ohservational evidence. In the absence of eontrolied experiment, however, it is
possible always o doubt the causal nature of an association and to offer other ex-
planations of the ohservations. when controlled experiment is not possible, the
demand for absolute proof of causation in diseases of human beings is unrealistic,
A eritical point of view in interpreting observational relationships as causal is
prudent, but at some point in the accumulation of evidence, it becomes wiser to ac-
cept the causal hypothesis as @ hasis for action than o continue to debate its valid-
ity. Controversy should he limited to discussion of where this point lies, rather
than focus on an unrealistic demand for absolute proof of one hypothesis or the other.

NOMENCLATURE AND CLASSIFICATION

A nomenclature is a list of names or designations, with specification as to the
characteristics of the things subsumed by the individual designations. A classifi-
cation is a systematic ordering of such a list. Since the processes of constructing
nomenciature and classification are not clearly separable, the latter being depend-
ent on the former, the term classification will be used loosely to include both pro-
cesses in this discussion.

There are two primary axes of classification of ill persons: manifestational
and causal. Manifesiational eriteria group patients having in common one or more
specific manifestations of illness: symptoms, signs, or laboratory determinations.
Exampies of manifestationally defined illnesses include the common cold, gastric
nlcer, and carcinoma of the lung, Causal criteria group patients according to some
commeon prior experience, judged to be of & causal nature. Examples are fubercu-
josis, avitaminosis, and suicide, All diseases include some manijiestational element,
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acute yellow atrophy of the liver, 1o longer in use, once included patients now as-
eribed to eticlogies as separate as toxemia of pregnancy, infectious hepatitis, and
various chemical intoxications. Note that the use of the etiologic axis of classifi-
cation resulied in poth instances in entities with diverse manifestations, those of
toxemia of pregnancy not being limited to derangement of the liver. Further, no
single manifestational entity was reclassified in its entirety to a specific etiolegic
entity. Thus, not all cases formerly designated as acute yellow atrophy are now
classed as infectious hepatitis; nor are all patients with maculopapular rashes,
aortic insufficiency, OT progressive dementia included with syphilis sufferers.

In thig connection, it may be noted that the first of the so-called postulates of
Koch?! is an example of circular reasoning. This postulate states: *The micro-
organism should be found in all cases of the disease in question, and its distribution
should be in accordance with the lesions observed.” The circularity of the reason-
ing lies in the fact that the postulate refers to “the disease in question® as if it had
been thought of as an entity hefore the entire range of effects from the microorgan—
ismal element of cause had been identified. In fact, evidence is Jacking that the tull
yange of such entities can be recognized before the establishment of causal con-
nection between a disease agent and il health.

CURRENT CLASSIFICATIONS OF DISEASBEK ENTITIES

While it is not difficult to understand that the theoretical basis for selection of
a classification should be its usefulness, it is very difficult, in selecting a particular
classification for general use, to reconcile the different requirements of the many
purposes it must serve.

Two disease nomenclatures or classifications are in widespread use in the
United States: the standard Nomenclature 18] published for the American Medical
Association and the International Classification of Discases (8} published by the
World Health Organization.

Imtroduced in 1930 at the initiative of the New York Academy of Medicing, the
Standard Nomenclature, Now in its fifth edition, is widely used for indexing hospital
patienis, It “attermpts to include every disease which is clinically recognizable.”
The very exhaustiveness of the nomenclature, however, has led to the situation that
2 disease of interest to & research worker may be represented by several terms.

The International Classification, in use since 1800, is now in its eighth (1965)
revision, Since 1946 the World Health Organization has played a major role in the
development and use of this classification, but the successive revisions remain the
responsibility of a decennial International Classification Revision Conference rep-
resenting the user nations. The International Classification is used in the United
States and most other countries primarily for the preparation of national statistics
on causes of death, Since it is less exhaustive than the Standard Nomenclature and
contains many such residual categories as “Injuries of other and unspecified nature,”
it has heen considered unsuitable for clinical use.

An adaptation of the International Classification [4], prepared under the direc-
tion of the U.5. National Center for Health Statistics, supplies sufficient specificity
for clinical purposes and simultaneously retains the greater statistical simplicity
of the parent classification. The adaptation is expected to supersede the Standard
Nomenclature in hospital practice.

1A series of three criteria used by Koch in demonstrating the pathogenicity of
M. tuberculogis and referred to as Koch’s postulates by later microbiologists.
They are itemized by Topley and Wilson [7].
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Causes ané Enntzes of Bisease / 17 '

. frofm person to person mcluée M., mbareulosm, T palluium, alce}ml, poverty, the

automobﬂe, and “une’s own hand.” # R

~Past experxence, then, suggests that arrangaments of 111 persems by thelr mani-
fesﬁatzons may: 1dent1fy groups: that’ hava at least some degree of. homogeneity with:
respeet to caugal fsctors. and that at’ Zeast ‘form-a-vuseful basis fox' investigation of

. cause.: Nevertheiess causai factors of dzsease, when identified, not uneommonly

 have effects that cz-oss the beundanes of ad;acen_t mamfestatmnai groups. Inso _

: demg, they. produce new groupmgs of. 111 persons; some of wbzch alarm nosolagzsts
who use tradztmﬁ as tize;m gmd_mg grmclple. C : :

CAUSATION AND pREVENT:(W '_ L

: Not alI demanstrated causal assoczatmns are. usefu}, bases for preventive mea—
sures. __'l‘hxs lz,mmatwn s exempixhed by i:i:e folIowmg conmderatzons- :

21, The cause must be amanable to. mampulatmn.. Thus, the 1dent1fmat10n (}f
v1ral agents in; I:mmzm cancer doés not offer:the prospéct of ag. rapld a development
of prevenhve meas&res a8 nght bﬁ expected from the 1dent1f1cat1en of ‘microbio-
logical agents in other categomes c}f disease, since spemal probiems are mvolveé.
in the ;Jrcductlon of vaccmes‘ As anot}::er example, practlcal maasures for pre-
venting genetic damage have not yet heen developed, . '

" 2, Manipulation of the eatsal factoy must be acceptabie. Alcehol the mgarette,
and the automobile are each responmble for an. enormous burden. ef mortahty and.
morhidity: i present—day society, but soclety ‘seems. unwﬁimg to give up thes benefits
assoexated w1t1'z them, Lack of acceptabﬂzty may ciepend on factors qmte unrelateé
to health T

3. Almost any. mterferezace wn‘.h the ex1stmg acologlcai balar:ce wﬂl have _
eﬁeczs o health other t§1an those intended or: desired,. While the. great sanitary.
awakeamg at the. mm of th}.s cen‘mry did rxd s‘.he Westem worEci of cho}.era typhozd
and & great many other diseases; it may also have fostere(i ;)olmmyehtxs and possi~
bly other diseases agaunst which ﬁw popuiatmn was fomerly protected because of
its unsamtary hvmg conélt;wns and consequeﬁt early m}mumzatzon. Measures such
as. routine: chest X-Tay Seer 1mperat1ve under certam condztmns and contramdmated
under others. The. extemt of ihe side effects of. preventwe measures usually is not
known at the time they are mtroduced 'I‘h&refore, ermdie surveﬂlance an{i evalu-
ation of the total effects of: such measures are required.

Realmatlon that the dlrectnass of a causa} assoczatmn is not necessamly related
to 1ts ufuhty for preventwn is also; xmporf;ant Darect:ness of. causal assocxatxon isa
relatzve term, dependent on the cm’rent state of: knowledge of the mechamsm of a
partzcular association. Swamps are causally assocxated with malaria. When tius
association was found to be expiamable because mesqw.toes bréed. in - swamps, the
a,ssomatmn of ma&arxa wzth mosqmtoes was then censzdere& {he: dxrec:t one, and the
asscma’cmn wﬂ;}z -SWamps mdxrect With the dzscovery of the malama par3.31te, the
assoczatmn mth the parasrhe wag considered direct ami that with mosqmtoes in-
direct. No doubt there are px-esently unknown, cem;;onents of the parasxte that, when
determmed wilibe cozzsxiex'ed the more fi:zrect catzses of malarza (“ swamp fever”)
than the whole parasite. . :

" The more direct the assomatwn the more s;wcrfxc the prevantzve measure s
hkely to be and the fewer the wtxc;pate& aide effects, Thus vaccines, d1rected
gpecifically agamst certam infectious agents, tend to produce less ecolegzcal dig-

turbance than measures based on-indirect aspects. of the dlsease mechanism, for

example, samtary measures Nevertheless assoclatmns that are recogmzed as’
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