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Cheese and Its Relation to Disease*
F. W. FABIAN, PH.D., F.A.P.H.A.

Professor of Bacteriology and Public Health, Department of Bacteriology and
Public Health,, Michigan State College, East Lansing, Mich.

CHEESE is a standard item of diet
and rates very high among foods

from a nutritive standpoint. It is there-
fore important that it should be sur-
rounded with all the necessary sanitary
safeguards to insure a product free of
disease germs. Cheese like other dairy
products such as ice cream and butter
does not receive the attention from pub-
lic health officials that it merits. How-
ever, the long list of epidemics of dis-
ease traced to it 12 within recent years
has awakened those responsible for
the health of the people to the need
of sanitary regulations governing its
manufacture and sale.

EPIDEMICS TRACED TO CHEESE
A list of epidemics traced to cheese

since 1883 has been compiled from the
literature and various other sources and
is presented in Table 1. A summary of
these data shows that during this time
there has been a total of 5.9 epidemics
with 2,904 cases of disease and 117
{deaths. While this total, is sufficiently
impressive to convince even the most
skeptical, there is every reason to be-
-lieve that this represents only a fraction
of the total. After the epidemics re-
ported by Baker' in Michigan during
1883-1884, there were no more epi-
*demics recorded until 1893, after which
there was a lapse of 21 years before

* Presented before the Laboratory Section of the
American Public Health Association at the Seventy-
fourth Annual Meeting in Cleveland, Ohio, November
13, 1946.

another epidemic was reported. There-
after, only an occasional epidemic due
to cheese was reported in the literature
until 1932 when the big epidemic oc-
curred in Quebec with 627 cases and 57
deaths. This epidemic seems to have
made public health officials conscious of
the fact that cheese may be an impor2
tant vehicle for the transmission of dis-
ease, and from that time on we find one
or more epidemics reported each year
except in 1933.
From 1935 to 1945, 40 epidemics

were reported involving 1,741 cases and
47 deaths, which is over twice as many
epidemics as the 19 which were reported
in the previous 42 years. Such figures
as these lead one to suspect strongly
that during this time cheese had been
overlooked as a source of diseace.

While no attempt has been made to
make a thorough search of the foreign
literature for epidemics due to cheese,
a partial list of such epidemics is re-
corded in Table 2. From 1901 to 1944
inclusive, 16 epidemics involving 526
cases and 2 deaths have been tabulated.
An analysis of the data in Table 1

shows that the most frequently reported
disease is food poisoning which ac-
counted for 35, or 61 per cent, of the
59 epidemics with 1,389 cases, or 47.9
per cent of the total 2,904 cases re-
ported. Next in order comes typhoid
fever with 16, or 27 per cent of the total
number of epidemics. Although typhoid
fever was responsible for only 27 per
cent of the epidemics, it accounted for
1,354, or 46.6 per cent of the total
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CHEESE

number of cases of disease and for 97.4
per cent of the total number of deaths.
There were 4 epidemics listed as caus-
ing gastroenteritis, 2 as causing diarrhea,
.and 2 as causing botulism, with a 50 per
cent mortality. In the case of typhoid
fever there was approximatley 1 death
for every 12 cases of the disease, which
would indicate that the. typhoid or-
ganism remained viable and virulent in
cheese sufficiently long to cause severe
infection. In contrast to the high mor-
tality for typhoid fever there was not a
single death reported in the 1,389 cases
of food poisoning due to cheese, indicat-
ing that the organisms responsible for
this condition either did not produce a
potent toxin or else did not remain
viable sufficiently long to cause a severe
infection or to produce enough toxin to
cause death.
The most recent epidemic of typhoid

fever traced to cheese was at Cornwall,
Ontario, in January and February,
1946. Since this epidemic has not been
reported in the literature, the details as
reported by Dr. M. G. Thomson,
Medical Health Officer446 at Cornwall,
will be given.

Between 26th January and 25th February,
1946, nineteen cases of typhoid fever occurred
in the City of Cornwall and the surrounding
suburban area which were traced to two
cheeses from one cheese factory and the carrier
discovered some weeks later. After the fourth
case was reported there was presumptive
evidence that cheese purchased in two grocery
stores was implicated. It was ascertained that
one cheese in each store (which had been al-
ready sold so that no sample was available
for bacteriological testing) was out, contrary
to Dominion of Canada Food Regulations,
within the ninety day holding period pre-
scribed by those Regulations. These two
cheeses were from the same factory and it
now became necessary to find the carrier who
infected the milk which went into those two
cheeses. This was simplified owing to a case
of typhoid fever occurring in the area supply-
ing millro. to the cheese factory in question.
The patient had been on a visit to his mother
and she was found to be a carrier of typhoid
organisms. Milk from the farm operated by

this woman had gone into the manufacture of
the two cheeses in question which constituted
one batch and these were the only cheeses from
this factory which had been released to the
retail grocers within the ninety day holding
period prescribed by the Dominion Govern-
ment Food Regulations. I may say that on
investigating other milk producers whose milk
went into the two cheeses in question, no
other carriers were found.

I may say that stool specimens from all the
possible food handlers in the grocery stores in
question were all negative for E. typhosa
though these tests were repeatedly done.
The organism in all the cases in this out-

break as well as in the stool specimens from
the carrier was E. typhosa, Type E.

HOW TO PREVENT DISEASE FROM
CHEESE

Two things stand out when a study
is made of the various epidemics caused
by cheese. One is that the cheese gen-
erally has been made from raw milk and
that it has been sold and eaten too
quickly after it has been made. Like-
wise, in the experiments testing the
longevity of pathogens in cheese the
data show that pathogenic bacteria die
out more quickly at high than at low
temperatures. This leads to the ob-
vious conclusion that all milk and crearp
used in the manufacture of cheese
should be pasteurized and aged at a
high temperature. If this were done,
the transmission of disease by eating
cheese would disappear.

PASTEURIZING AND AGING CHEESE
Pioneer work for using pasteurized

milk for cheese making was done in 1912
by Sammis and Bruhn38 in Wisconsin.
The following paragraph from their
Research Bulletin 27 is especially sig-
nificant in view of the many cases of
disease traced to cheese since that time:

This process should interest the farmer be-
cause of the increase,d yield of cheese, and the
avoidance of the usual losses in yield and
quality due to defective milk. It should in-
terest the cheese maker because the process
of making is systematized to such a degree
that it is conducted upon a fixed schedule for

Vol. 37 991
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V3CHEESE

all operations. It should interest the dealer
because the cheese is more uniform in quality,
and there is less need for cold storage for
curing. Finally, the cheese should interest
the consumer because it is more uniform in
flavor than most cheese to be found on the
retail counters, being made from pasteurized
milk; and it is a more sanitary product than
ordinary American cheese made from raw
milk.

One of the reasons why cheese makers
have resisted pasteurization is because
the technique for making cheese from
pasteurized mlHk is somewhat different
from making it from raw milk. Rogers
and associates worked for years study-
ing and perfecting cheese making from
pasteurized milk. This has developed
the precision or " clock " method of
making cheese from pasteurized milk
which includes (a) use of pasteurized
milk, (b) controlled starter cultures,
and (c) exact timing of each operation
in cheese making. They have demon-
strated9 that, contrary to popular be-
lief, it is possible to make a high quality
cheese more uniform in flavor from
pasteurized milk. In fact they have
shown that by using a good grade of
milk and cream, pasteurizing and add-
ing a starter, it is possible to age the
cheese at a temperature of 600 F.'in-
stead of 40 to 500 F. thereby reducing
the aging period from 6 to 8 months to
3 to 4 months. Erekson" points out
that- the higher temperature aging
period was used for years but discarded
because of certain disadvantages.

There are two safety factors in the
pasteurized milk process of making
cheese: First, pasteurization which is
properly done will kill all asporogenic,
pathogenic bacteria which have been
responsible for so many epidemics and,
second, the aging period at the higher
temperature. Even though the ripening
is for a shorter period of time, the
higher temperature will help to kill any
pathogens that may have escaped
pasteurization or that have gotten into
the cheese after pasteurization. All ex-

periments with cheese artificially or
naturally seeded with pathogens show
that the pathogens die more quickly
at the higher than at the lower
temperatures.

STATE AND CITY LAWS ENACTED
California in 1944 was the first state

to pass a law requiring that all cheese
sold to the retail trade shall be pasteur-
ized or made from pasteurized cream,
milk, or skim milk which has been
pasteurized, except cheese which has
been allowed to ripen or cure for a
minimum period of 60 days. Further
requirements are made for labeling the
variety, grade, factory number, state of
origin, and date of manufacture. This
law resulted from an outbreak of typhoid
fever caused by green cheese in which
there were 79 cases in 9 counties in
California and 4 in Nevada.

Colorado likewise passed a similar state
law which became effective January 1,
1945, which requires that all cheese shall
be pasteurized or made from pasteurized
cream, milk, or skim milk, except cheese
which has been allowed to ripen for a
minimum period of 120 days or longer
if deemed necessary. In the same year
New York amended the State Sanitary
Code to require that Cheddar type
cheese be pasteurized or that it be made
from pasteurized cream, milk, or skim
milk, or had been allowed to ripen at a
temperature of not less than 350 F. for
a period of not less than 60 days from
date of manufacture.

Canada, due to the many outbreaks
of disease traced- to cheese, passed a
regulation which became effective
August 1, 1945. This regulation among
other things requires:

1. Every manufacturer of cheese by the
Cheddar or other process from raw or
pasteurized milk that yields a hard-pressed
cheese shall mark or brand within 24 hours
after removal from the press every merchan-
dising unit of such cheese correctly and dis-
tinctly with the date of manufacture indicat-

Vol. 37 .993
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ing the day, month, and year when such
cheese was put into press.

2. No person shall cut any Cheddar or other
hard-pressed cheese made from raw or pas-
teurized milk for sale or consumption as such
in Canada within a maturing period of 90
days from the date of manufacture. Through-
out the first 10 days of said maturing period
of 90 days the temperature of storage shall be
maintained at not less than 580 F., and
throughout the remainder of the period at
not less than 450 F.

Illinois amended a former act regulat-
ing the sale of dairy products on May
5, 1945, which became effective January
1, 1946. The amended act requires,
among other things, that cheese be made
only from pasteurized milk and cream
or be ripened or cured for at least 60
days at a temperature not lower than
350 F.

Indiana likewise has amended the
regulations regarding the manufacture
of cheese to the effect that milk and
cream used in its manufacture must be
pasteurized or that cheese made from
raw milk must be held for at least 60
days before it can be used or sold.
New Jersey likewise has recently

passed regulations regarding the manu-
facture and sale of cheese. They
require that cheese be made from pas-
teurized milk or in lieu of this be held
for a period of not less than 60 days
before it is used or sold.
Alabama has had a law since 1929

which requires cheese made within the
state to be made from pasteurized milk
or aged for 60 days before it is sold.
New York City is the only city hav-

ing a sanitary regulation requiring pas-
teurization of the milk or holding for a
60 day period. The new regulations
became effective December 15, 1944,
and briefly are as follows:

1. All kinds of Cheddar and Cheddar type
processed cheese must be made from milk or
milk products which have been pasteurized,
or must be subjected to a heat treatment
equivalent to pasterization. In lieu of
pasteurization a minimum of 60 days of aging

after manufacture of these types of cheese is
permitted.

2. All soft cheese will be required to be
made of pasteurized milk and milk products.

UNIFORM SANITARY REQUIREMENTS
NEEDED

A committee representing the Wis-
consin Cheesemakers' Association, Wis-
consin Milk Producers' Association, the
University and the State Department of
Agriculture of Wisconsin, and the Na-
tional Cheese Institute framed accept-
able minimum sanitary requirements*
for cheese factories and recommended
their official adoption by Wisconsin as
well as by other states producing cheese.
As Freidel and Yale16 point out, the

cheese industry itself is deeply con-
cerned with proper public health protec-
tion for cheese, and feels that all con-
cerned would benefit if all states would-
adopt uniform regulations. Since cheese
is so widely distributed, this would
make compliance with state regulations
much easier for the industry.

There is a feeling on the part of some
health officials that the easiest and best
way to obtain uniform sanitary regula-
tions for the 48 states for the manu-
facqure and sale of cheese would be by
federal regulations. The establishment
of federal standards for interstate ship-
ments of cheese would serve as a model
for state regulations and would neces-
sitate a high degree of compliance on
the part of cheese manufactures since
cheese is so widely distributed.

GENERAL DISCUSSION
It would appear from the data pre-

sented that the public health officials
have neglected to place the proper sani-
tary safeguards around cheese. During
the past 50 years or so there have been
no less than 59 recorded outbreaks of
disease with 2,904 cases and 117 deaths

* These requirements may be obtained from Dr. E.
W. Gaumnitz, National Chese Institute, 110 North
Franklin St., Chicago, nl.
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CHEESE

in the United States and Canada. Since
1912 when it was first demonstrated
that better cheese could be made from
pasteurized milk than from raw milk,
there have been at least 50 epidemics
with 2,715 cases and 117 deaths.
Doubtless most of them could have been
averted if the knowledge gained at that
time had been put into practice. Only
recently, due to several large epidemics,
have public health officials begun to act
and then only in a very limited way.
There are today only seven states and
Canada that have laws regulating the
manufacture and sale of cheese.

All the laws enacted so far have given
an alternation between pasteurizing and
holding for a definite period during
which it is assumed that if any patho-
genic bacteria are present, they will die
out. The majority have required a 60
day holding period in lieu of pasteuriza-
tion. This holding period is too short
for the Cheddar type hard cheese since
many of the pathogens do not die or
their toxins are not inactivated in that
time. A 90 day holding period would
be preferable; a 120 day holding period
much better.

It is interesting to note that it is
necessary to heat the milk to a higher
temperature in the making of Swiss-
cheese than in Cheddar cheese. How-
ever, the milk still gives a phosphatase
test. To date there is no record of an
epidemic traced to Swiss cheese. So far
it has been impossible to make a Swiss
cheese from pasteurized milk.
The discussion so far has pertained

to Cheddar cheese. In the case of soft
cheeses where an aging period of even
60 days might be detrimental to the
quality of the cheese, the requirement
should be that they be made only from
pasteurized milk or cream with no
definite holding period stated.

SUMMARY
There have been reported in the

United States and Canada since 1883,

59 epidemics with 2,904 cases of disease
and 117 deaths. There is every reason
to believe that this represents only a
part of the disease caused by cheese.
The organisms most commonly as-

sociated with cheese-borne infections
are members of the Salmonella group
such as Salmonella aertrycke, schott-
mulleri, typhosus, suipestifer, typhi-
murium and cholerae suis; Staphylo-
cocci such as Staphylococcus albus and
aureus; of the Brucella group Brucella
melitensis but not abortus; and Clostri-
dium botulinum. There are no reports
in the literature of undulant fever due
to Brucella abortus although cheese
doubtless is made from inilk containing
an abundance of these bacteria. Like-
wise there are no reports in the literature
of septic sore throat or scarlet fever due
to streptococci despite the fact that
these organisms must be present at times
in raw milk made into cheese. Escheri-
chia coli is not considered as a cause
of cheese poisoning. In Europe several
investigators have considered it respon-
sible for the toxin symptoms of illness
due to cheese.

Contrary to the opinion of many
cheese makers, pasteurized milk makes
a consistently higher scoring and better
flavored Cheddar cheese than cheese
made from raw milk. Cheese made
from pasteurized milk can be ripened
in about half the time required to ripen
cheese made from raw milk, since it can
be held at a higher temperature. Ex-
periments made by seeding pathogens
into milk and making the milk into
cheese show that the pathogens die out
more rapidly at the higher temperatures.

There are seven. states and Canada
that now require cheese to be made
from pasteurized milk or cream or to
be held in storage for periods ranging
from 60 to 120 days in lieu of pasteuri-
zation. The 60 day holding period is
considered too short a time since
pathogens may survive this storage
period, especially if the cheese is held at

995Vol.37



996 AMERICAN JOURNAL OF PUBLIC HEALTH Aug., 1947

low temperatures, 40 to 50° F. A 90
day holding period is considered prefer-
able and 120 days still better. All milk
used in making soft cheeses should be
required to be pasteurized since many
soft cheese cannot be held for 60 days
without spoilage or deteriorating in
quality.
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