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DIFCO raesoratory probuCTs

BIOLOGICS CULTURE MEDIA REAGENTS

Media for Standard Methods
Culture Media Dehydrated and Prepared
Microbiological Assay Media
Tissue Culture and Virus Media
Bacterial Antisera and Antigens
Fluorescent Antibody Reagents
Endotoxins Lipopolysaccharides
Clinical and Serological Reagents
Sensitivity Disks Unidisks
Peptones Hydrolysates Amino Acids
EEnzymes Enrichments Dyes Indicators
Carbohydrates Biochemicals

DLFCO

over §5 vyears experience
in the preparation of Difco products assures

UNIFORMITY STABILITY ECONOMY
Complete Stocks Fast Service 24-Hour Shipment

Descriptive literature available on request

DIFCO LABORATORIES DETROIT 1 MICHIGAN USA

Complete details on the Ad-
vanced Milk Cryoscope.are
presented_in this brochure.
Write today for your copy.

1
2
3
4.

5. Publishers of Alilk Cryoscopy News.
7. Only Cryoscope continually improved for per-

Why is the

ADVANCED MILK CRYOSCOPE

@ the recognized leader in cryoscopy?

. Firstiin Sales.
. Most Official & University users.
. Easiest and most Accurate to operate.
. Only Advanced Milk Cryoscopes follow the
AOAC & APHA Methods (details on request).
. First “Hot-Line” Customer service:
e Collect telephone — user to factory expert
e Largest stock of parts for same-day shipment
(] Onlg modular design for unplug-&replace
service

e Largest team of local sales and service
engineers

® Most complete User’s Guides

e First and Most Regional Schools and Work-
shops — continued technician training and
certification

|« ADVANCED
INSTRUMENTS, Inc.

E - : 43 Kenneth Street / 617 DEcatur 2-82
For 15 other exclusive features, write o 11 . / ur 00
col“ec'; today. o A Newton Highlands, Massachusetts, 02161

formance — not just style. Always follows
Uniform Universal Thermodynamics.
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The strongest, most sanitary '%-gallon closures
on the market

American Can’s exclusive TUFFY Form-N-Fill® Machine
for TUFFY plastic-coated, Y2-gallon milk cartons was not de-
signed to just meet sanitary standards — but engineered to
surpass them.

It forms, sterilizes, fills and seals containers automatically.
Throughout the entire operation, the cartons are touched only
by sterile equipment and filtered air.

An instant before filling, ultraviolet light sterilizes the inside
of the containers. The unique bottom filling design minimizes
the possibility of contamination during fill by eliminating foam-
ing. Filtered, heated air is directed only to areas to be sealed

at the top and bottom of the carton. The result is a Y2-gallon
carton that sets new sanitary standards . . . a Y2-gallon milk
container with the most sanitary closure on the market.
The TUFFY carton is 5-ply, plastic laminated for extra
strength and protection. Both bottom and platform top (with
supplementary adhesive) are stronger than any other com-
parable carton closures. TUFFY’s unique “Flexi-Spout” guards
against contamination when the milk is poured.

A TUFFY carton, always formed and filled by a TUFFY
Form-N-Fill, is a SUPER-sanitary package. Another advance

from American Can. T

s%& American Can Company ®

100 Park Avenue, New York, New York.10017
I
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Consistently accurate!

- A complete line of Babcock testers—8 to 36
', bottle capacity—in electric, hand and hand-
f electric models. Advanced features include
- the most accurate speed indicator known,
' variable speed control and thermostatic heat
control. Gerber test models also available.

— - Garver
milk and cream testing equipment

Bahcock Test Bottle Shaker. Ovate move-
ment completely integrates acid with
milk or cream, assures uniform testing,
saves time. May be loaded while in motion.
Made in 24 and 36 bottle models with sta-
tionary or removable tray.

Write today for full details!

THE GARVER MANUFACTURING CO.
Dept. JM, UNION CITY, IND.

In response to one
of the nation’s problems

private enterprise
launches STEP.

How can we develop more job opportunities? How can we
train people to cope with existing jobs?

Now the full force of American industry is being marshalled
to find the answers. The National Association of Manufac-
turers has launched a large-scale, practical program called
STEP (Solutions To Employment Problems).

STEP is searching America to find proven solutions. Re-
ported solutions are carefully verified, written up in case
study form, and made available without charge.

Example: the STEP case study that shows how private enter-
prise in Bedford, -

Ohio and the Bed-
ford High School
started a program to
teach industrial skills
in demand in the
local area. Working
from actual plans of z i
products made by Bedford companies, and using over one
million dollars worth of equipment contributed by local
firms, the students showed great interest and aptitude: the
school’s dropout rate was cut to half the national average;
every graduate has found a job; and the local shortage of
skilled workers has been relieved.For more information, write
to STEP, National Associa-

tion of Manufacturers, 277

Park Avenue, New York, N.Y. por
10017. [E/

SOLUTIONS T0 EMPLOYMENT PROBLEMS

v

INSTANT
INSPECTION

Now you can run a
quick, easy quality check on bulk
tank milk, right on the spot, as it's
pumped into your truck.

Simply place a fresh SANI-GUIDE
insert into the sanitary union of
the bulk tank outlet and the truck
hose.

It catches lint from fluffy filters,
hair, insect parts, and other foreign
materials. Gives you visual proof of
dairyman’s cleanliness procedures,
at the time it counts most.

It also protects your pump and
saves costly repairs. Prevents air
leaks, foaming, and expensive milk
seepage.

Now Being Used Routinely by
Leading Dairy Plants Everywhere

SANI-GUIDE

PIPELINE ‘NSERfé‘ i

THE KENDALL COMPANY

FIBER PRODUCTS DIVISION
WALPOLE, MASSACHUSETTS
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184 . VariaTioN IN Bacreriar Count

the corn cutter. This exceeded the count on the uncut corn
by over 20-fold, and was presumed to be the source of con-
tamination.  Splittstoesser et al. (11) suggested that corn
cutters may create an aerosol of contaminated corn juice.

Other reported sources of contamination of vegetables include
a filler elevator and filler (10) when cleaning was ineffective,
recirculated or static cooling or flume water, or cooling water
which spatters onto contaminated surfaces from which it
drains into the product (14, 15), wooden guides, boxes, and
elevator cleats (14, 15) and worker’s hands (6, 14). Jones and
Ferguson suggested that workers may increase the contam-
ination by rubbing the product into the contaminated in-
spection belt. They also suggested that the inspection belt
should precede the blancher, and Hucker et al. (4) stated that
the final count on peas may be high if the blancher is far
removed from the end of the processing line.

EXPERIMENTAL METHODS

During the three years covered by this report, we visited
920 corn freezing plants, observed their operations, and took
samples from various points along the line. We noted such
items as the arrangement of processing equipment, plant
housekeeping, and anything else which might affect the bac-
terial content of the frozen product. A Sampling stations
normally included the place where the corn was leaving each
unit of equipment such as blancher, cooling flume, and de-
watering reels or shakers.

All plants had the same basic procedure. The corn was
cut from the cob, its enzymes were inactivated by heat, it
was freed of chaff and silk, inspected, and then frozen.
Nevertheless, each of the 20 cooperating plants had its own
sequence of operations. The greatest difference in procedure
was in blanching: The corn was completely blanched on the
cob before cutting; or it was partially blanched on the cob
to “set the milk,” and the blanch was completed after cut-
ting; or it was cut and subsequently blanched. There were
differences also in the point at which the chaff was removed
from the cut corn and in the type of washer or cleaners used
to remove it. Some plants washed the corn immediately after
cutting and prior to the second blanch, while others washed
after the final blanch. Four different makes of flotation
cleaners were in use. Flumes, pipe lines, and conveyor belts
varied according to needs of each plant. Finally, some froze
corn loose on belts in freezing tunnels, some in bulk on trays,
and some by packaging the corn and freezing in the package.

Sampling.

As corn passed over each sampling station, 6 or 8 oz was
allowed to fall into a clean, waxed retail frozen vegetable
carton. Where drop filling was impossible, the samples were
placed in the box with an alcohol-flamed spoon. The carton
was immediately closed, coded, and frozen by direct contact
with dry ice. The frozen samples remained on dry ice until
they could be transferred to -10 F storage in the laboratory.
During the 1959 season one sample was analyzed in the
Albany, California laboratory and a duplicate in the lab-
oratory at Puyallup. During 1960 and 1961 single samples
were analyzed at Puyallup.

Analysis.

Microorganisms were counted according to Recommended
Methods for Microbiological Examination of Foods (American
Public Health Association, 1958). Fifty g of frozen sample
was transferred aseptically to a sterile aluminum blender cup,
and blended 2 min with 450 g of sterile tap water at high
speed with a Waring Blendor. After standing 2 min to allow

the foam to subside, the blender cup was shaken to re-
suspend particles that had settled out. Decimal dilutions for
plating were made from the blended material. The dilution
blanks were sterile 0.1% peptone. Plating was in duplicate
on Plate Count Agar, Difco. After 72 == 3 hr incubation &t
32 C, the plates were counted under 12 power magnification,
using a counter as described by Michener et al. (7). This is
higher magnification than is found in the wusual colony
counter, and is extremely helpful in counting low dilution
plates containing corn particles which could be mistaken for
colonies. '

The APHA procedure gives a higher count than is obtained
by shaking the sample in a measured sterile water blank con-
taining glass beads and making the necessary dilutions from
the resulting suspension. The shake method is useful in a
freezing plant laboratory because it requires less equipment.

Lower temperature incubation would enumerate psychro-
philic microorganisms which do not develop at 32 C, but
high counts on frozen vegetables result principally from
growth of mesophilic organisms on the production line be-
tween the blancher and the freezer.

REesurts AND Discussion

Table 1 presents the finished product counts of -

corn samples from 20 plants. In the table the plants
have been grouped according to processing methods.

When single blanching on the cob is used, the
bacterial population cannot be reduced by heat after
the cutting operation. Hence, more scrupulous at-
tention to plant sanitation is needed. Common sense
tells us that using a split blanch process with the
second blanch as close to the freezer as possible

TaBLE 1. BacteEriaL Counts or FiNisHED FrRozeEN CorN
(Finisuep Propuct Count x 10%/G)

Plant 1959 1960 1961 Comments

A. Blanching on the cob

1 1,700 350 — Solution in washer unchanged 9-
12 hr at time of sampling (1959).
Temperature of solution 86 F.

2 91 34 — Similar to plant 1, but with more
frequent change of solution in
washer, cooler water, and in-plant
chlorination.

3 2800 — 310 Large pickup of bacteria from

washer, unsanitary belts, 1959.
Improved sanitation, in-plant cho-
rination, 1961.

4 2800 420 170 More efficient use of in-plant
chlorination and continuous belt
sprays_in 1960, 1961. Line changed
to eliminate some trouble spots.

1,700 Very little attention given to sani-
tation between daily clean-up peri-
ods. Belts very dirty.

6 — - 530 Storage bin, inspection belt in poor
condition, freezing on wooden
trays.

7 - - 140 Sharp angles in chutes, etc., en-

Ut
|
|

trap corn. Paddle distributor to

freezing belt difficult to clean.
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Figure 2. The plate count of the corn accumulated on this
conveyor belt guide was several million/g.

would, however, be detected if a direct count were
made on the product.

Corn accumulated on the feed pipe leading into
froth flotation washers in several plants. These ac-
cumulations were observed sliding off the pipe into
the washer (Figure 1). The corn which had ac-
cumulated on the pipe was removed and plated; it
had a count of 17 million/g.

On 50 of 63 conveyor belts, the count rose as the
corn passed over the belt. On over half of these 50
belts, the count no more than doubled, but there
were some belts on which the count increased by
more than 50-fold. Several of these many-fold in-
creases were in locations immediately following the
blancher where the count was small, but increases
exceeded 100,000/g in some instances.

Accumulation of corn adherent to the processing
equipment, as mentioned for the flotation washers,
has also been observed in numerous other locations.
Samples of these accumulations often contained enor-
mous bacterial populations (Table 2 and Figures 2
and 3). These accumulations can fall back into the
main stream of the processing line and contaminate
not only the product but all succeeding equipment
in the line.

The distributors at the entrance to freezing tunnels
were sources of contamination in several plants. The
corn usually dropped from distributors through a
port in the floor of the room onto the belt in the
freezing tunnel below. These distributors are usual-
ly located away from the rest of the line and may
be hard to get to. They are difficult to clean, since
cleaning water can easily run into the freezing tun-
nel. Neglect at this point nullified all the care in
the rest of plant 10. A water-tight door over the
freezing tunnel entrance to be closed during clean
up periods, would permit thorough washing of the
distributor without letting water into the freezing
tunnel.

VARIATION IN Bacreriar. Count

The count in blanched corn changes little during
the first 2 hr it is held at room temperature, but on
further holding it increases rapidly. Plate counts of
blanched corn at room temperature (ca. 75 F) in-
creased by 28%, 600%, and 1500% after 2, 4, and 6 hr
(unpublished data, Wolford, 1940). The count on
blanched cob corn rises even faster (§).

Since normally less than 20 min passes between
blanching and tunnel freezing, there is little chance
for microorganisms to build up as the corn is being
processed. Package freezing is not as fast, but under
normal operating conditions the product temperature
will drop below that at which rapid bacterial growth
can occur in less than 2 hr. However, bacteria can
grow in partial loads of packaged corn left out of
the freezer during shut-down periods, such as lunch
hours, rest breaks, and changes of shift.

Continuous cleaning of returning belts by spraying
with chlorinated water, as shown in Figure 4, was
used in plants 8 and 9 during all three years (Table
1, b) and in other plants in 1960 and 1961. Instal-
lation of belt sprays and other sanitation noticeably
improved plant 4. Vaughn and Stadtman (14) and

Figure 3. The stainless steel chute at end of a conveyor
belt. Upper—Corn accumulated on upper end of chute.
Lower—same spot after part of the accumulation had broken
loose and dropped down the chute.
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SOME OBSERVATIONS ON THE BACTERIAL QUALITY OF INSTANT
NONFAT DRY MILK IN CONSUMER PACKAGES'

L. E. MurL anp K. L. Smrta

Department of Dairy Science,
University of Florida, Gainesville

(Received for publication February 23, 1965)

SUMMARY

Samples of instant nonfat dry milk in consumer-size pack-
ages were collected over a period of 12 months for bacterio-
logical analysis. Highest average bacterial count was obtain-
ed at 30 C. The average bacterial count of all 72 samples
was 1900 per g. Counts ranged from 18,000 to less than 300
per g. Statistical analysis of the data indicated that higher
total counts might have been obtained using a plate in-
cubation temperature below 30 C. Of 1350 isolates ob-
tained from the samples, 13.5% were gram-positive cocci.
The remainder of the organisms were gram-positive rods.
There was a tendency for samples having higher bacterial
counts to have a higher proportion of cocci.

Considerable work has been done regarding bac-
terial quality of whole and nonfat roller and spray-
dried milk, but no investigations have been reported
concerning the quality of instant nonfat dry milk.

Supplee and Ashbaugh (15) stated that bacterial
counts per g of powder are usually due to recon-
tamination after drying. It was reported further
that the number of organisms surviving drying re-
mained quite constant regardless of the number pres-
ent in milk prior to drying provided the liquid milk
had a normal flora. They reported also that bac-
teria in milk powder died rapidly during storage.
Additionally, large numbers of bacteria in dry milk
did not alter the keeping quality of the powder if the
moisture content was low enough to be commercially
acceptable.

LITERATURE REVIEW

Macy (10) determined bacterial counts of 31 spray-dried
and 13 roller-processed powders and reported that counts of
the spray process powder ranged from 4,400 to 5,500,000
per g, and for roller process powders the range was from 40
to 7,900 per g with the majority of the samples showing
counts below 500 per g. High storage temperatures and
prolonged storage periods were effective in reducing the bac-
terial counts.

Nichols (12) reported an average plate count of 4,363,000
per g of powder on 400 samples of spray-dried milk from 8
powder plants. A positive presumptive coliform test was ob-
tained from 10% of the samples, but some of the positive re-
sults were due to anaerobic sporeformers. The yeast and
mold counts were negligible.

Crossley and Johnson (3) showed lack of relationship be-

*Florida Agricultural Experiment Stations Journal Series, No.
21117.

tween counts of raw milk and powder by comparing spray-
dried milk from two plants. The wide disparity in raw milk
counts (825,000 versus 37,000,000) was not reflected in the
plate counts of the powders produced by the two plants.
The bacterial count of the powder from the plant receiving
a high grade raw milk, averaged 198,100 per g and that of
the plant receiving a low grade raw milk averaged 57,790
per g of powder. Acid-forming thermoduric cocci accounted
for the bulk of the flora of spray-dried milk powder. The
bacteriological quality of powders was found to depend
ultimately on the numbers and species of the organisms
which survived pasteurization but the hot-air drying process
resulted in considerable destruction of bacteria. The mean
plate count for the winter period (October through March)
was 50,110 compared to a mean of 61,420 for the summer
period, with the range in the counts being much wider during
the summer months. After three months storage, the mean
count was only 25.9% of the original mean count. Strepto-
coccus durans tended to die fairly rapidly and usually was
not found in large numbers in powders after storage for
three months. Streptococcus thermophilus survived for longer
periods of time, but micrococci appeared to survive more
readily than did any of the streptococci. As the storage time
was lengthened aerobic spore-forming bacilli tended to pre-
dominate.

Mattick, Hiscox and Crossley (11) observed that poor
cleaning and management gave significantly higher counts
in the finished product. When a 30 C incubation temperature
was used, microbacteria (Corynebacterium) predominated.

Higginbottom (5) found that at an incubation temperature
of 37 C, less than 5% of the counts of the roller-dried products
were above 100,000 per g, but that 70 to 85% of the counts
of the spray-dried products exceeded this figure. At a plate
incubation temperature of 55 C, less than 15% of the roller-
dried products exceeded 10,000 per g while 45 to 55% of the
spray process samples did exceed this number. Marked
differences among the plate counts of samples derived from
various plants were noted. The sifting and bagging of roller
processed powder resulted in an increase in count of ap-
proximately 55% when plates were incubated at either 55 C
or 37 C. The counts obtained at the 37 C incubation tem-
peratures on roller-dried milk averaged about three times
those at the 55 C temperature. With the spray-dried prod-
ucts the counts at 37 C were many times higher than those
at 55 C.

Higginbottom (6) found that after storage of samples there
was a decrease in the number of bacteria that would grow
at 37 C but there was no decrease in those that would grow
at 55 C.

After examining 315 samples of spray-processed powder
Crossley (2) found that 70% yielded plate counts below 20,000
per g of powder. For drying operations not exceeding eight
hours duration, 86% of all counts were below 20,000 per g;
81% below 10,000 per g and 20% below 1000 per g. High
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TasrLe 2. EFFecTt OoF SAMPLING MONTH ON BACTERIAL
CouNTSs AND ON TYPE OF ISOLATE '

Month Average Count?® % of isolates cocei
November 1600 12.6
December 2900 26.6
January 1700 18.0
February 2000 33.3
March 2500 26.7
April 2000 22.2
May 1300 2.2
June 900 8.9
Tuly 1300 7.8
August 1000 11.2
September 1000 17.5
October 1300 26.3

“The average count for the six samples at three incubation
temperatures (30, 32 and 37 C)

TAaBLE 3. ANALYSIS OF VARIANCE

Source daf SS MS F
Blocks 11 3.66702
Samples 5 67980 .13596 1.38
Temperatures 3 71905
Linear 1 .64767 .64767 17.31*
Other 2 .07138 .03569
Samples X Temp. 15 .56124 .03741
Error 253 24.87479 .09831
Total 287 30.50190
* (P < 0.01)

ferences between the means of the six samples studied
were not significant. Fitting a straight line to the
data explained most of the variation associated with
the incubation temperature effects. The slope was
negative indicating that higher counts might be ob-
tained using incubation temperatures below 30 C.
The interaction between samples and incubation
temperature was not significant.

In the examination of all 72 samples only one
coliform colony was found using the violet red bile
agar presumptive test. The yeast and mold count
averaged less than one per g of powder with the
highest count being 12 per g in one sample.

By picking five adjacent colonies from one plate
from each sample at each of the four incubation
temperatures, 1350 isolates were obtained. Of these
isolates, only 13.5% were gram-positive cocci. The

remainder of the organisms were gram-positive rods.
The number of gram-positive cocci isolated was much
less than that reported in the literature. This may
be explained by the fact that the samples in this
study were examined after having gone through
normal market channels. This may have involved
considerable storage time. Crossley and Johnson
(3) reported that as the storage time lengethened,
the number of cocci in the powder sample decreased
and that aerobic spore forming bacilli tended to pre-
dominate.

There appeared to be an association between the
percentage of cocci isolated and the average total
bacterial count for a given month (Table 2). The
correlation coefficient between percent cocci isolated
and average total bacterial count on individual sam-
ples incubated at the three lower incubation temper-
atures (30, 32 and 37 C) was found to be 0.299.
Although this is a low correlation coefficient, it was
significantly greater than zero (p > .95). It ap-
pears that there is a tendency for samples having
higher bacterial counts to also have a higher pro-
portion of cocci present.
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factors which may contribute to the introduction of
bacteria into the wound.

In general, surgery patients, when there is no
known contamination or in which the incision will
not require opening of a contaminated area, may be
considered clean. Others are recognized as con-
taminated or dirty at the time of admission to the
hospital. Medical patients in general may be more
often infected with larger numbers of organisms. This
is particularly true in dermatology wards where
large areas of the skin are involved and are therefore
more susceptible, as well as having a larger area into
which infection may be introduced.

In the maternity ward there have been many in-
stances of infections occurring in mothers and in-
fants. It has been amply demonstrated that the
staphylococcus phage type 80/81 has been acquired
by infants while in the hospital and the infection,
having then bezn transmitted to the mother primarily
through nursing, has later produced a breast abcess,
thereby introducing into the community an essential-
ly hospital type infection.

It has also been shown that when this occurs in
the home, quite frequently the entire family will
develop staphylococcus infections over a period of
time from which the identical organism can be re-
covered. Although staphylococcus infection is the
most common type in hospitals, and one about which
most research is being done, the effective control
of this situation should result in a decrease of cross
infections of other types.

It is unfortunate that we do not know more about
the resistance of the host and have some definite
mechanism of determining this resistance, since it
would contribute markedly in our effort to solve the
problem of cross infections. It is, of course, obvious
that in such diseases as poliomyelitis, smallpox, diph-
theria, and several others, effective immunity can be
produced by artificial means and those individuals
who are adequatcly protected do not present a prob-
lem insofar as contracting these diseases is concerned.
It is important, therefore, that all staff personnel
and employee groups be vaccinated against the im-
portant communicable diseases and that a satisfactory
level of immunity be permanently maintained.

The food service including the purchase of sup-
plies, preparation and serving of food, cleaning and
disposal of waste, presents a problem in the dis-
semination of disease, particularly those of the gastro-
enteric type, although by no means limited to these.
Since many foods are contaminated in nature and the
processing before serving may not be adequate to
destroy the organisms, this poses a tremendous task
in community as well as hospital sanitation.

The collection of laundry, the cleaning of walls,
floors, and equipment all contribute to the possibility

of transfer of pathogenic organisms which may result
in development of a severe infection. “No stronger
condemnation of any hospital or ward could be pro-
nounced than the simple fact that any zymoti¢ dis-
ease has originated in it, or that such diseases have
attacked other patients than those brought in with
them.” So said Florence Nightingale 105 years ago.
Hospital infections and sanitation are not new sub-
jects.

ErrecTivE CONTROL MEASURES

In order to control the problem presented to a
hospital, it is imperative that an infection committee
be established which has broad responsibilities and
areas in which to work. It should have sufficient
authority and technical staff to provide the informa-
tion necessary to develop an adequate program that
will result in decreasing the cross infections to a
minimum, as well as provide bacteriological sur-
veillance of each contributing activity. Control pro-
cedures should be established so as not to require
volumes of useless work, but be concentrated in those
areas in such a manner as to reasonably be expected to
produce the desired results.

In operating room practice as an example, a speci-
fic program of procedures should be established in
an attempt to make a surgery like an “oasis in the
desert” and should embrace the following:

1. Recognition of the importance of contact con-
tamination which will reduce markedly the transfer
of infection from patients, personnel, equipment, and
supplies. Evidence indicates that persons, not things,
are the most important as a factor in transmission.

2. Establishment and maintainance of strict and
aseptic techniques by all persons.

3. The exclusion of all personnel with established
staphylococcus infections from the operating room
and intensive care - areas.

4. Exclusion from the operating room of all un-
necessary visitors and persons inadequately trained
in aseptic technique.

5. The control and management of carriers known
to harbor the same strains of staphylococci that are
present in the hospital infections.

6. Constant testing of methods of sterilization, re-
moval of street clothing and donning of proper oper-
ating room attire before entering the operating room,
utilization of efficient masks, adequate preoperative
scrubbing, proper preparation and draping of the
operative area, carrying out of precautionary and
cleaning measures between cases, reintroduction of
adequate and realistic isolation techniques, constant
revision and study of dressing techniques to minimize
cross infection, and avoidance of indiscriminate use
of antibiotics and the false sense of security created
by their use.
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after they have been cleaned. An effective, although
less extehsive type of operation is necessary for all
the floors in the hospital, including the kitchen, halls,
stairwells, and other service areas.

CoNTROL OF AIR-BORNE INFECTION

Because of the great expense and the uncertainty
of the value, intensive study should be given elabor-
ate ventilating systems before they are installed. The
two prime objectives of mechanical ventilation are
to remove as quickly as possible high concentrations
of bacteria from specific areas, and to prevent cross
infection between wards or potentially contaminated
rooms and areas. Contruction problems are frequent-
ly compounded by the age and size of the hospital
and use of natural ventilation.

Since air currents are important in the dissem-
ination of disease, it is accepted procedure to have
fresh, clean, filtered, bacteria-free air delivered to
the operating room and kept under positive pressure
so that by no means could air-borne contamination
enter the surgery from another area. Proper organi-
zation of procedures initiated to eliminate entirely,
or to reduce to an absolute minimum, movement in
and out of the surgery of any personnel except those
specifically required for the surgical procedure, must
be enforced. One hospital was able to reduce the
trips in and out of one operating room from fifty
to two during a surgical procedure. In an isolation
unit where highly infectious disease is being treated,
the air pressure should be maintained on the nega-
tive side so that no possibility of infection could be
transferred by air currents from the isolation unit
to the remainder of the hospital by opening and
closing of doors.

Each problem must be studied from all angles and
in relation to other areas and activities in the hospital
and those procedures instituted which do the job
and fit into the general over-all sanitation control.
Complete bacteriologic control with epidemiologic
follow-up must be continually carried on in order to
meet changing conditions and to be assured that the
specific work being done in hospital sanitation is
effective in producing results.

A hygienic environment results in disappearance
of hospital strains of bacteria, a decrease in cross in-
fections, and a shift of the bacteriology of the carrier
toward a benign type of organism.

HospiTtal, Axp REsT HOME SANITATION

Rest HoyES AND CONVALESCENT FACILITIES

Environmental sanitation in rest homes, convales-
cent hospitals, and old peoples homes where groups
of individuals with increased susceptibility to: in-
fection are cared for in limited quarters creates
similar problems, although not as acute as occurs
in the hospital. It is nevertheless a very important
one and requires adequate attention.

There is less likelihood of securing adequately
trained and properly supervised individuals to perform
the necessary tasks, and thus it may become im-
portant for the health agencies to exercise a certain
amount of control through legislation, education,
consultation, and periodic investigations. Often much
more drastic action, even to the extent of closing
certain facilities must be taken.

The nursing home accreditation plan which has
been developed will provide a marked impetus to
the improvement of nursing home care. Although ’
this is on a voluntary basis, it should tend to raise
the general level of sanitation and care. Inferior
rest homes will of necessity raise their levels of sani-
tation and care in an attempt to meet the competi-
tion of the accredited homes.
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196 Evarvation or Foop-SERVICE

Gume LiNes FOR EVALUATING CREDITS

However, the part in regard to Program Operations
Data is a much newer concept. As many of you
will recall, the administrative aspects in previous
rating methods consisted of sixteen broad items with
points assigned, under the title of “Enforcement
Methods.” There were not, however, any written in-
structions or guide lines established as to how to make
a judgment in awarding of the point credits under
each individual item. This is not the case under the
new Procedure.

The Program Operations Data is broken down into
several subparts. They include: Interpretation of
Requirements, Administrative Procedures, Staff Train-
ing, Industry Training, Public Information, Program
Support, Plan Review, Supportive Facilities and Mea-
sures, and Food-Service Establishments Outside the
Jurisdiction of the Health Authority. Credit points
are assigned to each subpart.

In the first subpart, Interpretation of Requirernents,
previous inspection records of the establishments
surveyed in the evaluation will be reviewed to de-
termine if violations are being consistently and ac-
curately reported. Each significant violation should
be recorded on the inspection sheet each time it
occurs. The concept of significant violations will be
discussed with the person accompanying the survey
officer to determine if he is in agreement with the
interpretation of the violations that were noted on
the survey.

The second subpart, Administrative Procedures,
takes into account the health authorities’ procedures,
including administrative or enforcement actions, to
secure compliance with the 1962 “Food Service Sani-
tation Ordinance and Code.” The last two inspection
reports on those establishments in the sample are
retrieved from the health department records and are
reviewed for completeness of information, neatness,
legibility and orderliness. Unless the inspection re-
port is complete and legible, the restaurant operator
has no way of knowing what he must do in order to
comply with the sanitation requirements.

The dates on these two inspection sheets are also
noted. The Ordinance and Code states that there
must be at least one official inspection each six
months.  This is a minimum. Most health juris-
dictions will find that a greater frequency of in-
spections will be desirable to achieve satisfactory
compliance. It will also be determined from the
records what action, if any, the health authority is
initiating for successive violations of the same item
of sanitation, or for violations that need prompt
action — those where a serious health hazard may be
involved if the deficiency is not corrected. )

Staff Training is the third subpart. Continuous
training of all food sanitation personnel is necessary

to develop and maintain staff competencies. The
food industry is undergoing a “product explosion in
that roughly 80% of the convenience foods now avail-
able were not on the market some 15 years ago. The
sanitarians must keep themselves knowledgeable in
these new products, new processes, and new equip-
ment. Staff training can be accomplished through
short courses, seminars, professional meetings, statf
meetings, conferences, joint inspections with trained
personnel, viewing training films and through self-
education activities. Textbooks, reference materials,
trade and professional journals should be readily
available for staff use.

Experience has shown that if food-service em-
ployees understand why they are to do certain things,
why foods should be refrigerated, why utensils and
dishes should be cleaned and sanitized, they are
more likely to do it in the correct manner. This type
of reasoning is behind the fourth subpart, Industry
Training. The health authority has the obligation to
point out the public health responsibilities of in-
dustry personnel and cooperate with them in solving
problems, but should not assume responsibility for
the training of food-service employees. It should,
however, assist management in training the em-
ployees. The attitude of management has a great
bearing on the effectiveness of the sanitation prac-
ticed in the establishment — even on the attitude
his employees have toward correct sanitation prac-
tices. In evaluation of this subpart, the health
authorities’ efforts to assist industry through formal
or informal training, instructions during inspections,
distribution of printed or written information, and
assisting in the training of food-service personnel

will be checked.

ProGraM SuPPORT

Public Information, the fifth subpart, is an im-
portant phase of health department operations. Un-
less the public is aware of the needs, goals, and
values of food sanitation, how can they be expected
to give public understanding or the program the
support necessary to achieve a high level of food
protection? Under the proposed Procedure, the sur-
vey officer will review the methods utilized by the
health authorities in dissemination of information,
such as releases to radio, television, press and talks
to civic, fraternal and professional organizations. The
releases, for example, could take the form of health
department activities in food sanitation, warnings
on types of food to be avoided on picnics, new ideas
in food sanitation, or the reasons for certain require-
ments. These releases, of course, should not be
a “one-shot” affair, but should be on a regnlar, con-
tinuing basis. Only in this manner of keeping the
public adequately informed can a health department
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There are now two scores—the Food-Service Estab-
lishment Average Demerit Score and the Program
Operations Numerical Score. The scores by them-
selves have only limited meaning, but are an index
to the quality of the total food-service sanitation pro-
gram. As an index, they are useful in identifying a
range of program quality. Although each of the
scores will be reported as whole numbers, they will
be identified as a Sanitation Level and an Adminis-
trative Level. The score ranges for the various levels
will be clearly identified in the Evaluation Proce-
dure.

As with any investigation, inspection, or evaluation,
the work accomplished or the things that should be
accomplished, must be brought together into a written
report. This report should clearly identify the com-
munity or jurisdiction evaluated, the official agency
responsible for the program, the Numerical Scores
and Program Level achieved, and the program char-
acteristics which contributed to achieving the scores
and level, as well as those components which need
strengthening. In this connection, specificity must
be the rule rather than the exception. The program
deficiencies must be clearly identified and recom-
mendations for correction of these deficiencies should
be presented in a constructive manner so the respon-
sible administrative officials may use them for pro-
gram improvement.

Report writing is not a simple or easy task, but it
is probably the real key as to how effectively the re-
sults and recommendations determined in the evalu-
ation will be implemented. For this reason, each
evaluation report must be an “individual report.”
It cannot be a “form” where numbers and statistics
are merely entered. Stereotyping should be avoided
if the report is to be effective.

It cannot be emphasized too strongly the care that
should be exercised in conducting an evaluation and
in summarizing the results. You would be amazed
at the mathematical errors—those of simple addition
and subtraction—that “creep into” the reports. Care-
lessness on just one or two items can detract greatly
from the effectiveness of the report.

At this point it might be well to discuss briefly the
type of person who should make such program evalu-
ations. In order to use these new criteria in an ac-
ceptable maner, it is important that the survey of-

EvALuATION OF FOOD-SERVICE

ficer be a well qualified professional sanitarian, en-
gineer, veterinarian, or other environmental health
specialist who has demonstrated a high proficiency in
food-service sanitation activities. Naturally, he should
have a detailed knowledge of the 1962 “Food Service
Sanitation Ordinance and Code” since this entire
Procedure is based on that document. He should
have a thorough understanding of program adminis-
tration, and a basic knowledge of the epidemiology
of foodborne diseases. His qualifications also should
include a demonstrated ability to analyze factual
information, to use such information to arrive at
logical conclusions, and the ability to translate these
conclusions into practical, constructive recommenda-
tions.

Since the same criteria will be used in each evalu-
ation, it is necessary that interpretations of that cri-
teria are uniform and consistent. To aid in develop-
ing this uniformity, all survey officers should be
standardized and certified in the use of standard
evaluation methods. The Public Health Service,
through its Regional Milk and Food Consultants, will
offer a food-service sanitation survey officer stand-
ardization and certification program.

In conclusion, the past few minutes have been spent
in discussing the need for evaluation and in pointing
out many of the areas included in the Public Health
Service recommended “Procedure for Evaluating Food
Service Sanitation Programs.” The qualifications of
the person who is to do such an evaluation also have
been emphasized.

Although many months of careful thought and con-
sideration, as well as the best thinking of the States
have gone into this document, the Public Health
Service has not purported that it has suddenly arrived
at a foolproof, absolute solution to the problem of
evaluation. It is believed, however, that certain areas
have been incorporated into the criteria that are
essential to a good food-service sanitation program,
and that by use of the questionnaires, specific ques-
tions to be answered, and specific guide lines, a more
objective evaluation will result.

Evaluation should not be thought of as an end in
itself. It is really just the beginning. Through ef-
ficient use of evaluation, we can plan and operate
better food-service programs.
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