June, 1936

A SyStcm of Codification of Medical
Diagnoses for Application to Punch
Cards, With a Plan of Operation”

JOSEPH BERKSON, M.D.
Division of Biometry and Medical Statistics, The Mayo Clinic, Rochester, Minn.

HE system of coding, which is de-

scribed here, is an attempt to com-
bine in a single scheme provision for
two functions, which are related but not
identical: first, the cross-indexing of
medical conditions, so that medical
histories may be obtained from the
storage files, in specified groups, for
research purposes; second, the issuing
of periodic statistical summaries of
medical conditions seen during a
definite period of time (yearly reports).
While, broadly, these two functions can
be thought of as parts of a single com-
prehensive system of keeping account
of medical records, practical considera-
tions make it desirable to plan sepa-
rately for the needs of the two uses.
A few examples will serve to clarify the
‘point.

So far as providing that the record
of a given case will be available when it
is wanted for study of particular sub-
jects, all that need be done is to enter
this record under all the relevant cate-
-gorical headings representing these sub-
jects. If a given set of diagnostic
terms is attached to a history, so far
as cross-indexing is concerned, one need
‘not attend to the relative importance
or certainty of the various diagnoses,

* Read before the Vital Statistics Section of the
American Public Health Association at the Sixty-
-fourth Annual Meeting in Milwaukee, Wis., October
9, 1935. The scheme here described is modified
for more general application from one in use at
“The Mayo Clinic.

but only to the complete entering of
the record under all relevant diagnostic-
phrases. Thus, to give a simple ex-
ample, if the diagnostic report in a case
reads “ carcinoma of bronchus?—or pos-
sibly thymic tumor ” the case should be
cross-indexed under both Carcinoma,
bronchus and Tumor, thymus. Any-
body who later studies either of these
conditions should see this history. On
the other hand, for the purpose of sta-
tistical enumeration, this would be the
worst conceivable disposition, for it
would lead to a count of two diagnoses,
one, carcinoma of the bronchus, and the
other, thymic tumor; whereas, the diag-
nostician did not mean that the indi-
vidual was suffering from both condi-
tions, but only that he was uncertain
as to which one. For statistical pur-
poses one would have to decide to
count the case as one of carcinoma of
bronchus, or one of thymic tumor, or
one of undefined diagnosis. Another
point is that for purposes of drawing
individual groups of histories, it is de-
sirable to keep account of certain de-
tails, which if included in a general
statistical report on all cases, will only
tend to clutter it up with small groups
and cause confusion. For instance, for
purposes of cross-index reference, one
may wish to keep distinct, cases of
“ direct inguinal hernia ” from cases of
“ indirect inguinal hernia,” and  re-
current hernia ” from “ nonrecurrent
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hernia,” but these details may be un-
desirable for a general report. At the
same time, provision must be made that
a case of recurrent, direct, hernia shall
not be indexed in such a way that it is
not distinguished from two cases, one
with a diagnosis of direct, and another
with a diagnosis of recurrent inguinal
hernia and so enumerated as two cases.
This point assumes the greatest prac-
tical importance if diagnoses have been
subdivided into refined subvarieties in
the scheme of diagnoses used. For in-
stance, if rheumatic heart disease is
subdivided into rheumatic pericarditis,
rheumatic mediastinopericarditis, rheu-
matic myocarditis, rheumatic endo-
carditis, and so forth, then each of
these must be given' an independent
numerical designation.

If, now, a patient presents a combina-
tion of these rheumatic cardiac condi-
tions which in general will be the case,
there will be several numbers to assign,
and the patient will be counted several
times instead of once for what is
actually a single condition. Finally,
and perhaps most importantly, for pur-
poses of drawing out defined groups of
histories to be studied, there is no
great significance to the particular order
in which the records are kept. It makes
no difference whether the records of
cases of osteomyelitis are obtained from
an alphabetical list under the letter O,
or from an anatomic ordering under
“bone,” since all one wishes, is to get
the records of cases of osteomyelitis.
However, if all the diagnoses are to be
enumerated in a consecutive listing, the
ordering and groupings of the list have
to be such as to make it intelligible.
Furthermore, if the list is to be used
for comparative studies, the separate
rubrics contained in it should be de-
fined on some standard basis. If one is
to prepare for the report of all cases,
therefore, one has to deal with a funda-
mental consideration of the designation
of defined rubrics, and in what order
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they should be arranged, that does not
even arise in preparing for cross-index-
ing. These examples do not by any
means exhaust the problems involved
in adopting a code to both cross-index
and summary enumeration purposes,
but they will serve to focus the reasons
for some of the particular details in-
cluded in the coding scheme which
follows.

PRINCIPLE OF SCHEME

The principle on which the scheme
is built is as follows: The function of
summary statistical enumeration (yearly
reports) is relegated to a numbering
system which occupies 3 columns for
what I shall call the “ main number.”
In combination with this, I use a
numbering system which occupies 2 ad-
ditional columns for what I shall call
the “ subnumber,” which performs the
rest of the functions of the system.
The subnumber is coded in a unique
way, for certain definite reasons which
will be explained later. Each diag-
nostic condition therefore is represented
by a number combination which occu-
pies 5 columns.

The Main Number—Since the main
numbers will determine the rubrics and
order of the general statistical report,
the disposition of these numbers will
depend on what order is decided on.
The form of such a listing is necessarily
always arbitrary. I have used the
groupings and order of the Interna-
tional List of Causes of Death, not
because that list recommends itself
scientifically, but because it is the one
which has, at present, the widest sta-
tistical -application. = However, it has
been modified and amplified to accom-
modate it to hospital morbidity con-
ditions.*

*It would be highly desirable to establish a
standard form for reporting hospital morbidity
similar to the Inmternmational List of Causes of Death.
The list used by The Mayo Clinic can be obtained
upon request.
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The Subnumber—The field for this
occupies 2 columns. The coding ap-
plied to this subnumber does not follow
the usual consecutive numbering that
would permit 100 consecutive items in
the 2 columns used. Instead, a num-
ber is assigned to each of the indi-
vidual 12 punch positions in the 2
columns, giving a total of only 24
possibilities. I call this the *single-
punch method of coding.” The pur-
pose of this method is to make pos-
sible the punching of multiple simul-
taneous conditions within each main
number, in a single punching field. If
the usual consecutive numbering system
is used, multiple conditions will require
multiple fields. In this method the
same punching field can be used for
multiple conditions within each main

number. The following outline will
make this clear:
Main  Sub-
number number
687 1 — Inguinal hernia, unmodified
687 — 1 Inguinal hernia, direct
687 — 2 Inguinal hernia, indirect
687 — 3 Inguinal hernia, recurrent
687  —13 . Inguinal hernia, direct re-

current
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In the last example, direct, recurrent,
inguinal hernia is made up by adding
the punches of direct and recurrent in
the same column, that is, the numbers
1 and 3 are both punched in the second
column of the subnumber field. This
is possible because only a single punch
is used in the subfield for each single
specified condition. Advantages of this
method are emphasized in the system
here described because, as will be ex-
plained later, a duplicate card is made
for each number punched in a separate
field, and by reducing the fields
punched it is possible to reduce the
number of cards necessary.

OPERATION OF THE SYSTEM

1. Master Card—The diagnoses in a
given case appear on a summary sheet
which the clerk takes up for coding.
A special card has been prepared
(Figure I) with the punch areas
shaded, and between these shaded por-
tions the diagnoses are written in the
words given on the summary sheet. A
code book alphabetically arranged is
provided, and each entry has its code
number entered next to it. If the

Ficure I—A sample master card. The Roman numerals give the order of procedure
for completing it.
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i i
Ficure II—The second and third duplicates made to complete the cards for the case illus-
trated in Figure I. Both duplicates are made with the mechanical
reproducing punch machine.
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condition is one to be included in the
statistical summary, an x is punched in
the third column of the main number
field, in addition to the number shown
in the code book. For instance, to take
the example previously cited, if the
diagnostic sheet says “ carcinoma of the
bronchus?—or possibly thymic tumor,”
the numbers for both diagnoses are
punched, but only the carcinoma num-
ber has the x punched. There is room
for 6 such diagnostic fields. When
more are necessary, an auxiliary master
card is prepared. There is also finally
punched, in a column assigned for the
purpose, the number of diagnostic fields
which have been used; this is to facili-
tate the preparation of duplicates, which
will be described.

2. Duplicates—The completion _of
the punch cards as so far outlined does
not render them ready for practical
use. It would be impracticable to sort
the entire series of accumulated cards
each time the records of cases cor-
responding to a particular diagnosis
were wanted. Moreover, since the
diagnosis in question might have been
punched in any one of the 6 successive
fields, all the cards would have to be
sorted in that number of fields, a task
which would be prohibitive if a large
accumulation of cards was involved.
Therefore, some system of duplication
of cards is necessary.

There are now prepared from each
master card, as many duplicates as
there have been fields punched, which
will be the same in this system of
coding, as the number of diagnoses dif-
ferent in respect of the main number.
All the master cards prepared as de-
scribed, are assembled periodically (each
week) and from these, duplicates are
made on a special colored card. The
reproducing machine of the Inter-
national Machines Co. permits the easy
duplication of cards with a transfer of
columns. The duplicate is made in
such a way that it has the diagnosis
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for which it is made, in the first diag-
nostic field, no matter in which field it
was punched on the master card
(Figure II). To accomplish this, the
reproducer is wired so that fields 1, 2,
3, 4, 5, 6 of the reproducing card are
punched in the order of 2, 3, 4, 5, 6, 1
on the reproduced card (Figure III).

Ficure III--The scheme of wiring the re-
producing punch machine for punching the
duplicates in order to make the pertinent
diagnosis appear always in the same
columns.

Reprodusing card col., 21-25 26-30 31-35 36-40 41-45 46-50

r‘r"r‘r“’r"x

1-25 26-30 31-35 36-40 41-45 ¢6-50

Reproduced card ool.

Thus, diagnostic field 2 is shifted to
the position of field 1. If 3 or more
fields have been punched, the second
card is now used as the reproducing
card, resulting in the third duplicate
having the fields in the order of 3, 4, 5,
6, 1, 2; thus the third field is shifted
to the position of field number 1. This
is continued progressively for as many
fields as occupied.* This procedure is
actually extremely easy, because the
number of diagnostic fields occupied on
the master card has been punched in a
special column, and the master cards
are first sorted on this column to de-
termine how many duplicates are to be
made. I have found that about 1,500
master cards can be duplicated, sorted,
and filed in less than 2 hours.

3. Filing of Cards—When the dupli-
cating process is completed, we have
the master cards and the duplicates
to file. The master cards are ordered
on the patient case number (not diag-
noses), and are placed in a file in this
order. Here are kept, in patient num-
ber order, consecutively, all the master
cards with all the diagnoses written on
them. The duplicate cards are ordered

*'Where more than 6 diagnoses have appeared
on the summary sheet, an auxiliary master card
has been made, so that the operation of making
duplicates is the same.
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on the 3 columns of the main number
in the.first diagnostic field (all the
relevant diagnoses are now in the first
field on the duplicates) and are placed
in a file of duplicates, each set of cards
corresponding to a particular main
number behind a tab card bearing this
number .*

4. Utilization of Cards After Filing—
Cross-index. If one is concerned with
obtaining, for research reference, the
case number of histories corresponding
to, say, indirect inguinal hernias, which
were recurrent, one determines the
number for this, which is 687—13. All
the duplicates under tab number 687
are removed from the file, and by
using the selecting mechanism of the
sorting machine, the cards with punches
1 and 3 in column 5 are selected. The
selected cards are now ordered on
patient case number, and by using the
“ controlling ” device of the tabulator,
a list is obtained of case numbers in
order, each case appearing only once
no matter how many duplicates (visits)
this patient has made. At the same
time, a count of patients (control
count) and visits (card count) is ob-
" tained if desired.

Report. For a periodic summary
enumeration, one goes to each set of
duplicates consecutively from main
number 001 forward, and in each group,
first sorts on column 3 of diagnostic
field 1 to obtain the x cards (those to
be reported). The selected cards are
then ordered on patient case number,
and are run through the tabulator for a
“ controlled ” count (to obtain a count
of each patient only once). The main
numbers which represent the rubrics
used for summary report purposes and
totals are printed on the tabulator print
sheet consecutively, so that this sheet

*In sorting the duplicates, I have arranged to
sort with them a specially prepared tab punch card
with the number printed on the tab so that the
duplicates after ordering are conveniently separated
by these marked tabs and easily filed.
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need merely be copied to give the final
summary report. ’

SUMMARY OF PROCEDURES

1. On registration of a patient, a
blank master card is filled in with name
and patient number and placed in a
file, awaiting the dismissal of the pa-
tient. This is merely a check to
prevent the missing of histories.

2. After dismissal of patient, the his-
tory of the case is sent to the indexing
department, where the previously pre-
pared master card (see 1) is removed
from the waiting file. On this card,
a clerk copies in appropriate spaces the
diagnoses and operations; and then
codes these on the same card from an
alphabetically arranged code book
(Figure I).

3. History and master card go to a
second clerk who independently checks
the coding.

4. The master card is taken up by a
punch clerk who punches from the
summary sheet of the history, general
data (columns 1 through 20). The
coding of the diagnoses and operation
(see 2) on the card in the punch
machine is now visible to the punch

clerk, and from these the punching is

completed (columns 21 through 65).
The number of diagnostic fields occu-
pied is also punched (column 19).

5. The history and master card pass
to a checking clerk who independently
punches the first duplicate from the
notes on history and the coding on the
master card. The card is light-checked
by this clerk with the original master
card. This step is included as a check
on punching. These two cards later -
are checked again for punching, by
running them through the checking
device of the reproducing machine.

6. The accumulated first duplicates
are sorted on the previously punched
number of duplicates (column 19) into
groups requiring 2, 3, 4, 5, 6 duplicates.
Each of these is run through the
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duplicating machine the required num-
ber of times. For the cards having six
diagnoses, for instance, the second
duplicate makes the third; the third,
the fourth; and so forth, until the sixth
is complete.

7. The master cards are sorted on
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patient case number and then filed.

8. The duplicates are sorted with
inserted tab punch cards on the main
number of the first diagnostic field
(column 20 through 22). This groups
them in main number order and they
are so filed.

Old Fort Macomb, formerly Fort Woods—Located on the Old Spanish Trail 22 miles

east ol New Orleans at Chef Menteur.
property of the King of France.

Built in 1842 on land which was formerly the
This great mass of embattled brick with all the typical

accoutrements of an ancient stronghold of war, with turrets and moats and drawbridges, is one
o} a considerable number of old forts to be found in the vicinity- of New Orleans.



