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OBSERVATIONS RELATIVE TO THE NATURE AND CONTROL
OF EPIDEMIC STAPHYLOCOCCAL DISEASE

Frederick H. Wentworth, M.D., F.AP.H.A.; Adah L. Miller, R.N.; and
Berttina B. Wentworth, B.S.

INCE MARcH, 1956, our study group
has had opportunity to make de-
tailed observations of nine outbreaks of
staphylococcal disease among newborn
infants and has been able to make

limited observations of five other epi-

demic situations.
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The epidemiologic

pattern in every instance, has been re-
markably similar and strongly resem-
bles that presented by several recent
publications in the British, Canadian,
Australian, and American literature.1-10
The outbreaks have consisted of cases
of pyoderma among newborn infants
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during their hospital stay, invariably
associated with an increased incidence
of breast abscesses among nursing
mothers, as well as various types of
suppurative disease among infants and
family members following the discharge
of the infant from the hospital. Furun-
cles, carbuncles, and a variety of sub-
cutaneous abscesses have predominated
in the family group. The same mani-
festations, plus mastitis, breast abscesses,
and staphylococcal pneumonia, have
been observed among the infants.

This report presents selected observa-
tions pertinent to three specific areas
of concern: (1) the hospital-infected
infant as a focus of family infection and
the extent to which family members are
at risk of infection and suppurative dis-
ease; (2) the role of infected nursery
personnel in the natural history of nurs-
ery staphylococcal infections; and (3)
problems of applying methods of pre-
vention and control of nursery out-
breaks. The data presented in support
_ of our views on the first two points were
derived from the study of three epi-
demics in two different hospitals. Opin-
ions concerning prevention and control
are based on our general understanding
of published reports and on our own
experiences with the 14 epidemics.

The methods used to study epidemics
comprised personal observation of the
nursery and nursery technics, interview
of the hospital personnel, a review of
the pertinent hospital records, and re-
peated cultural surveys of the infants
and nursery personnel. Information con-
cerning the infants following discharge
and of the mothers and family members
was obtained through a visit to the
home, either by a member of the study
team or, much more frequently, by a
generalized public health nurse on the
staff of the local health department.
Specimens of suppurative material from
lesions and nasopharyngeal swab speci-
mens were examined for the presence
of coagulase-positive  staphylococci.
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Small wire cotton swabs were used to
obtain the nasopharyngeal cultures.
High salt (7.5 per cent) brain-heart-
infusion broth and Mannitol salt agar
were used for the primary isolation of
staphylococci. Tube coagulase tests
and disk antibiotic sensitivity tests were
done by standard technics. Coagulase-
positive staphylococci were bacterio-
phage typed with 32 phages originally
obtained from the laboratory of Dr.
John E. Blair of New York City.
Since the addition of bacteriophage
typing and antibiotic sensitivity to the
usual methods of identification of
staphylococci, it has become increas-
ingly apparent that in epidemic situa-
tions one identifiable strain of coagulase-
positive Staphylococcus pyogenes tends
to predominate. It also has become
evident that certain strains identifiable
by these technics are much more fre-
quently isolated from epidemics than
are other strains. Although there are
definite limitations to the usefulness of
these methods of identification, the con-
cept of the “epidemic strain” has been
reasonably well established. The in-
crimination of a given strain as the one
responsible for a given epidemic situa-
tion is still difficult, but the isolation of
a previously established epidemic strain
from cases and contacts in an epidemic
situation permits observation of the
natural history of the disease and ap-
plication of control measures previously
impossible. Shaffer and his associates 1*
have given recognition to Staphylo-
coccus pyogenes phage type 42B/44A/
47C/52/80/81, sensitive to novobiocin,
bacitracin, chloramphenicol and eryth-
romycin and resistant to penicillin,
streptomycin, and the tetracyclines, as
an epidemic strain responsible for a
large number of outbreaks in this
country and abroad. A strain of staphy-
lococcus indistinguishable by available
technics from those accumulated by
Shaffer has been isolated from the ma-
jority of our epidemics and is the or-
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ganism responsible for the outbreaks
discussed in this paper.

In most studies of nursery outbreaks
the epidemic strain of staphylococcus has
been isolated not only from the infants
with pyoderma, but also from the naso-
pharynx and skin of a high percentage
of apparently well infants in the nursery
and following discharge. To investigate
the importance of these subclinical in-
fections we studied an epidemic of

STAPHYLOCOCCAL SYMPOSIUM

pyoderma in a hospital nursery in which
23 of the 90 infants born during March,
1956, had developed skin lesions while
in the hospital. A retrospective study
of the situation begun in April pro-
duced the data summarized in Table
la, b, and c. The table shows that
when nasopharyngeal swab cultures
were obtained from 71 of the 90 in-
fants, 10-35 days following discharge,
the 48 infants present in the nursery

Table 1—Study of Infection and Lesion Rates Among Infants and
Family Members—Lancaster, Ohio, 1956

Table 1la. Lesion Rates and Nasopharyngeal Infection
Rates 10-35 Days After Discharge

Infection f Lesion Following Discharge
Lesion Status in No. of Per Per
Hospital—March, 1956 Infants * No. cent No. cent
Hospital lesion 23 9 39
No hospital lesion 48 17 35 20 41

Table 1b. Lesion Rates in Infants According to Infection
Status 10-35 Days Following Discharge

History of Lesion 10-35 Days Following Discharge

Infection No. of

Status Infants No. Lesion Rate per 100 Studied
Infected 17 14 82%1t
Not infected 31 6 19%1

Table lc. Risk of Infection and/or Lesions in Family Members Following
Discharge of Infants During Three to Six Months Observation Period

Member Total Infection Rate Lesion Rate per
Family Studied - Infected t per 100 Studied 100 Infected
Mothers 2 18 2% 4%
Fathers 24 7 28% 42%
Siblings 37 11 30% 72%

* A total of 90 infants were born in March, 1956, and 71 of these were investigated by home visit following
discharge.

t Recovery of Staphylococcus aureus phage type 42B/44A/47C/52/80/81 from nasopharyngeal swab cultures.

{ The difference is significant at p <0.01.
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during the outbreak who had not de-
veloped skin lesions while in the hos-
pital had developed nasopharyngeal in-
fections with the epidemic strain at
about the same rate as the 23 infants
who had lesions while they were in the
hospital. That these infections were
more than transient, passive carrier
states is suggested by Table 1b which
reveals that approximately 80 per cent
of these infected infants developed some
type of skin lesion or suppurative dis-
ease following hospital discharge, while
only 19 per cent of those not infected
had similar experiences. This high
lesion rate, which may be predicted for
infants infected during the epidemic
period, and the over-all lesion rate of
41 per cent for infants discharged with-
out a history of hospital disease em-
phasize the importance of post-hospital
discharge observation during epidemic
periods. These findings are very simi-
lar to those recently published by
Wysham and associates 1° following
their very excellent studies in Seattle,
Wash.

In our experience, and in the experi-
ence of others, an outbreak of staphy-
lococcal pyoderma in newborn nurseries
is almost invariably associated with an
outbreak of maternal postpartum breast
abscesses. Where family follow-up stud-
ies have been carried out an association
of the nursery outbreak with suppurative
lesions among other family members
has also been demonstrated. An at-
tempt to quantitate the risk of infection
and/or suppurative disease among
mothers and family members is pre-
sented in Table 1c. While the numbers
involved are relatively small and the
infection and lesion rates are subject to
considerable variability on repeated
study, the results nevertheless suggest
that infants discharged from a nursery
with a nasopharyngeal infection with
an epidemic strain of Staphylococcus act
as foci of infection for family members.
Approximately three-fourths of the
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mothers and one-third of the fathers and
siblings developed nasopharyngeal in-
fections with the epidemic strain during
the observation period of three to six
months. Overt manifestations of dis-
ease appeared in about 40 per cent of
the infected mothers and fathers and
about 70 per cent of infected siblings.
Again it should be emphasized that 17
of the 26 infants associated with these
family outbreaks did not have lesions
while they were in the hospital.

The persistence of the epidemic strain
in the family group is graphically dem-
onstrated in Table 2 where the results
obtained during a five-month follow-up
family study are presented. These three
families were selected from a group of
17 families studied in a similar man-
ner. The epidemic strain was isolated
from the nasopharynx of a number of
the family members and appeared to be
transmitted freely within the family
group. Skin lesions and subcutaneous
abscesses appeared in a number of the
infected individuals during the obser-
vation period. These data support the
concept that the epidemic strain, once
introduced into the family, becomes
firmly established and may be respon-
sible for cases of suppurative disease
over an extended period. The value of
precise identification of individual
strains in the study of staphylococcal
disease is also demonstrated here as it
would be difficult, indeed, to associate
a nursery outbreak with a furuncle in a
father occurring five months later un-
less the isolates could be reasonably
identified as being identical. These
families have not been followed inten-
sively beyond the five-month study
period, but we know that the epidemic
organism has persisted in some of them
for as long as 15 months and a variety
of disease manifestations were still oc-
curring among the family members at
that time. Parenthetically, it may be
noted that we have had an opportunity to
obtain cultures from a family whose

A.J.P.H.
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Table 2—Persistence and Spread of Family Infections

Dates of Culture
Family Family Age or
No. Members Birthdate 4/4  4/28 6/22 8/21 9/11

Baby 3/5/56 +Lt — — — —
Mother 30 —L +1 — — —
Father 29 - - — —

1 A* 9 + — - —L -
B 5 +L + - —L
C 4 + — - -
D 2 - +L + +
Baby 3/8/56 +L + — +L —
Mother 37 +BA** | —_ + +
Father 41 — — — —

2 A 16 — — -+ +
B 9 - - + +

C 7 — + — —

D 5 - + — —
Baby 3/8/56 +L —_ + —L +

5 Mother 22 + + — +L +
Father 24 . — +A
A 1% L — —_ - +

* Letters=siblings.
+ L=skin lesion.

t 4 = isolation of S. aureus 42B/44A/47C/52/80/81 from NP swab and/or lesion.

** BA—breast abscess.

baby was born during the outbreak
reported by Shaffer ® as having occurred
in October, 1954. In July, 1957, more
than two and half years after the epi-
demic, lesions were still occurring within
the family and three of five family
members were carrying the epidemic
strain.

The results of a study of the associa-
tion of suppurative disease among
family members with a nursery outbreak
involving much larger numbers are sum-
marized in Table 3. In this study the
families of 1,287 infants born during
May, June, July, and August, 1956, in
a hospital in Cincinnati, Ohio, were
visited one to five months (with a mean
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of three and a half months) after the
birth of the infant. These families rep-
resented 66 per cent of the 1957 infants
born in this hospital during the four-
month period. A serious outbreak of
pyoderma occurred in the nursery of
the hospital reaching its peak in June
and coming under control during Au-
gust. Investigation revealed that among
the 1,287 families studied there were
277 families in which pustular skin
lesions or subcutaneous abscesses oc-
curred in one or more family members
during the follow-up period. Table 3
compares the family disease rates per
100 families in which the infant had
pyoderma or suppurative disease before
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or after hospital discharge with the
rates in families where there was no
history of illness in the infant. In this
study 45.1 per cent of 435 families with
an ill infant experienced disease in one
or more family members during the
study period, while 9.5 per cent of 852
families with well infants had a similar
experience. In view of the large num-
ber of families involved, the difference
between 45 per cent and 9.5 per cent
is significant with a probability less than
0.001 and strongly suggests an associa-
tion between the illness of the family
members and the illness of the infant.

Another expression of this associa-
tion may be seen in Figure 1 which
shows the similarity of the epidemic
curves of the nursery and family out-
breaks plotted according to the month
of birth of infant. When viewed in the
light of the data in Table 3 it seems
reasonable to conclude that the control
of the disease in the nursery was accom-
panied by a control of family disease.

The findings presented thus far have
been interpreted as almost conclusively
incriminating the hospital nursery as
one source of community infection with
epidemic strains of staphylococci. Com-

munity here refers to families with recent
nursery contact, for there is as yet little
evidence available concerning the trans-
mission of epidemic strains from infected
families into the community at large.
The persistence of the epidemic strains
within the family for long periods make
it likely, however, that transmission to
friends and relatives would eventually
occur, and perhaps through infected
siblings they may be communicated to
school populations. Although the work
of several authors suggests the hospital
as being the primary source of antibiotic
resistant strains of staphylococci, other .
sources of community infection with
epidemic strains need thorough explo-
ration. From one of the epidemics
studied by our group, we have accumu-
lated evidence incriminating Staphylo-
coccus pyogenes phage type 52A/79, a
strain sensitive to all antibiotics in cur-
rent use, including penicillin, as the
epidemic strain. In this instance, the
pattern of the nursery epidemic
was the same as the one previ-
ously described, and infection and
suppurative disease were demonstrated
among mothers and family mem-
bers. At the same time, as seen by

Table 3—Studies on Staphylococcal Infections Among Family Members
Following an Epidemic of Pustular Dermatitis in Hospital S,
Cincinnati, Ohio—May—August, 1956

_Suppurative Disease in Families of Infants* with and without Disease (Pustular
Dermatitis or Suppurative Disease) During or Following Hospitalization

Total
Families with
ill infants 435
Families without
ill infants 852
Total families
investigated 1,287

Families with Family Disease Rate
Il Members t per 100 Families
196 45.1%
81 9.5%
277 21.5

* Infants born at Hospital S, Cincinnati, Ohio, during May, June, July, and August, 1956.
b Y

t Includes mothers and other family bers;
$ The difference is significant at p <0.001.
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20

Suppurative Disease - Other Family Members

10

Number Studied 880

1015

20

10

Number Studied 348

Suppurative Disease - Mothers

350 378 211

20

Suppurative Disease - Infants Following Discharge

10

Percent Studied Who Were Il

Number Studied - 350

353 380

212

20

Pustular Dermatitis - Infants Before Discharge

Number Studied

350

353 380 212

Month May

June July August

Figure 1—Pustular Dermatitis and Suppurative Disease Among
Infants, Mothers, and Other Family Members Following an
Epidemic of Pustular Determatitis in Hospital S., Cincinnati,

Ohio, May—August, 1956.

the physicians in the community, there
seemed to be a general increase of sup-
purative disease which appeared to be
independent of any hospital association.
The same strain was isolated from a
number of these cases. Whether the
hospital can be considered the source
of this community outbreak is not clear.
We are in no sense attempting to dis-
count the importance of the hospital
nursery as a source of community in-
fection, but we hope that this established
fact will not prevent the exploration of
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By Month of Birth of Infant

other sources of epidemic strains within
the larger community.

In addition to establishing the nurs-
ery as a source of family infections, the
preceding data confirm the findings of
other authors concerning the natural
history of infection during an epidemic
period. Infants exposed to an epidemic
strain in a nursery under epidemic con-
ditions are at high risk of developing
-nasopharyngeal infection. Some of
these infants will develop skin lesions
during their hospital stay, but even if
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they do not the risk of developing them
after ~ discharge is still very high.
Whether or not they have lesions while
in the hospital, infected infants act as
foci of infection for the family. These
infections tend to spread and persist for
long ‘periods within the family group.
It is obvious that attention must be
given to the infection potential of all
infants exposed in the nursery during
an epidemic period. Where infected
infants being discharged from a nursery
are acting as a source of family infec-
tion, control of the hospital outbreak
may be expected to limit at least that
portion of the disease in the community
due to contact with the hospital.

In nearly every nursery outbreak,
where personnel have been investigated,
the epidemic strain has been isolated
from the nasopharynx and/or skin of
varying percentages of the nursery staff.

The significance of these findings has
been differently interpreted by different
authors. The high percentage of well
infants that are infected; the ease with
which the organism has been isolated
from the nursery environment, includ-
ing the nursery air; and the apparent
intranursery transmission in the absence
of infected personnel has strongly sup-
ported the view that the predominate
method of spread during the epidemic
period is from infant-to-infant or from
infant-to-environment-to-infant.

This situation appears to prevail in
most of the epidemics we have studied.
In a number of instances, however, the
epidemic appeared to have been pre-
ceded several weeks or months earlier
by an occasional case of pyoderma
within the nursery or by a sporadic
case of suppurative disease among dis-
charged infants or mothers. Similarly,

3 Number cultured
B s aureus, 42B/44A/47C/52/80/81 (Epidemic strain)*x
[ Coagulase positive Staphylococci **

NURSERY STAFF
Carriers removed from nursery

Chronic carrier introduced into nursery

* Second carrier discovered: retained in nursery

ey

~
S

Number of staff
5 &

@

. ol oo

5| NURSERY INFANTS -

Infants with epidemic strain following discharge

Infants with epidemic strain in nursery

o |

e

—— Periodic culturing —
in nursery

Epidemic
period

Number of Infants

Ul L

& Culturing of all infants at discharge

Week of Study 1 2 3 4 5 e 7 8 9 10 11

Feb | Mar | April I June

** All organisms isolated from nasopharyngeal swab cultures

T
12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28

July August September October

Figure 2—Endemic Staphylococcal Infection in a Newborn Nursery, Ohio, 1957
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we have been impressed by the sporadic
occurrence of cases during prolonged
periods of observation following the ap-
parent control of epidemic situations.
Sometimes these cases are followed as
long as a year later by a second frank
outbreak due to the same epidemic
strain. It appeared likely that, while
infant-to-infant and infant-to-environ-
ment-to-infant transmission were pri-
marily responsible for the epidemics, the
infection was being maintained in the
hospital by small numbers of chronic
carriers and that the sporadic disease
was resulting from occasional direct
personnel-to-infant transmission.

An opportunity to study this possi-
bility was afforded us and the results
are summarized graphically in Figure
2. An outbreak of pyoderma occurred

in this nursery in March, 1956, and

again in February, 1957. During the
February epidemic, noted on the graph.
13 cases of pyoderma among nursery
infants occurred and when cultured six
of 10 nursery infants were infected with
the epidemic strain and four of 22 staff
members were similarly infected. In
bringing the epidemic under control
antibiotic prophylaxis was used on new-
born infants and infected personnel
were removed from the nursery. Three
of the four infected staff members be-
came negative during the ensuing weeks.
but one remained persistently infected.
In April, 1957, the one remaining car-
rier was reintroduced into the nursery.
The infants were regularly observed and
cultures from the nasopharynx of in-
fants and nursery personnel were ob-
tained as indicated in Figure 2. During
the last eight weeks of the study all
mothers were also cultured at discharge.
None of them were carrying the epi-
demic strain. One round of cultures
from 25 sites in the nursery was ob-
tained in April, but this was not re-
peated and no air samples were taken.
The dry-care method of infant care was

MARCH, 1958

STAPHYLOCOCCAL SYMPOSIUM

used throughout and no antiseptic baths
were given at any time.

The completeness of the observations
during the ensuing weeks is less than
optimal, but it appears to us that the
results suggest sporadic infant infection
with the epidemic strain at a time when
the vast majority of infants were not
infected. The lower than expected rate
of infection with other strains of coagu-
lase-positive staphylococci during the
first few weeks of the study is probably
related to our method of periodic cul-
turing. During the latter two-thirds of
the study period, however, when cul-
tures were obtained on all infants at
discharge, a substantial infection rate
with other strains was observed but still
only an occasional infection with the
epidemic strain was demonstrated. It
is important to note that no infants de-
veloped recognizable lesions during their
hospital stay and that the presence of
an epidemic strain in the nursery would
have gone undetected had there not
been a follow-up of the occasional in-
fants who developed lesions after dis-
charge or a bacteriologic surveillance of
the nursery.

Although an epidemic situation has
not arisen in this nursery during the 28
weeks of observation, it is likely that an
epidemic potential exists nonetheless.
The carrier involved in these studies has
been examined on several occasions. In
each instance we have been unable to
demonstrate the epidemic strain in ex-
haled air, but we have cultured it from
the nasopharynx and the skin of her
face and hands. If because of an inter-
current upper respiratory infection, such
as the common cold or influenza, or, if
for any other reason this carrier should
begin discharging appreciable numbers
of staphylococci into the air for even
a short period. or, if through a break
in technic she should contaminate some
portion of the environment which might
serve as a point source for a mass ex-
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posure outbreak, the nursery could be-
come saturated with the epidemic strain
and the subsequent infant-to-infant and
infant-to-environment-to-infant transmis-
sion would result in a frank epidemic.
It is also likely that infant-to-personnel
transmission would occur during the
epidemic period resulting in a number
of transient carriers among the person-
nel. As the epidemic proceeded, a mix-
ture of the various modes of transmis-
sion would tend to promulgate the
infection in a cyclic fashion.

This material has been presented
primarily to substantiate our view that
the endemic phase of nursery staphy-
lococcal infections may precede or fol-
low the epidemic phase. The epidemi-
ologic pattern in a given situation and
rational methods of control will obvi-
ously depend upon which of these two
phases is predominant. During the
endemic period it is likely that no cases
of pyoderma will be recognized in the
nursery and only an occasional infant
or mother will be returned to the hos-
pital with suppurative disease. The time
lapse between such patients would pre-
vent their being associated and the total
number of cases during any one time
period will be below the threshold of
anxiety about the situation. Unless a
bacteriologic survey of the infants and
personnel is made it is likely that an
epidemiologic observation of the situa-
tion would not be very fruitful. For

these reasons it is our opinion that in-

fected nursery personnel play an ex-
tremely important role in the natural
history of nursery staphylococcal dis-
ease and methods of control which are
not aimed at discovering carriers and
removing them, either through therapy
or transfer from the nursery, stand little
chance of permanently effecting the
course of the disease in the nursery.
Recently, there have appeared in the
literature a number of recommended
approaches to the control of nursery
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outbreaks and for the early detection
and prevention of epidemic situations.
If accompanied by a search for person-
nel carriers of the epidemic strain, the
time-honored closure of the nursery or
the newer application of antibiotic pro-
phylaxis will usually bring the epidemic
under control. A variety of methods of
increasing intra- and interhospital com-
munication will promote early detection
of epidemic or endemic disease in the
nursery. A routine follow-up system
using forms, telephone surveys, or home
visits of discharged mothers can work
to the same end. Long-term prevention
will depend heavily upon high stand-
ards of hospital hygiene and personnel
carrier surveillance and perhaps ulti-
mately upon changes in nursery struc-
ture and nursery technics.

We have had some experience with
most of these methods, but as control
procedures are being presented in sub-
sequent papers we will not cover them
in detail. However, we wish to make a
few comments on this subject. It has
been our experience that it is easier to
read about recommended control pro-
cedures than to put them into practice.
We think it fair to state that the prac-
ticing epidemiologist usually finds him-
self giving unrequested consultation to
a hospital administrative staff reluctant
to admit that a problem exists, a medi-
cal staff unaware of the extent or the
ramifications of the situation, a fright-
ened nursery staff liberally seeded with
feelings of guilt concerning their role
in the epidemic and faced with grossly
inadequate laboratory facilities for bac-
teriologic surveillance of the situation.
It is not unusual for several weeks to
be consumed in gaining the confidence
of the hospital personnel, arranging for
laboratory facilities in order to accom-
plish even the simpler identifying pro-
cedures, gaining an understanding of
what is going on, and arriving at and
selling a rational method of control.
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Even in the simplest situations where
endemic disease exists and one chronic
carrier is established among the staff,
her removal from the nursery will be
resisted if she happens to be the super-
visor of the nursery, or in a smaller
hospital the only nursery trained mem-
ber of the staff, until the administrative
and nursing staff have accepted the im-
portance of such a move. Even if the
carrier can be removed from the nurs-
ery, the question of the position in the
hospital to which she may be safely
transferred is perplexing. In more com-
plex situations the problems are corre-
spondingly multiplied.

In addition to these problems one is
usually faced with inadequacies in our
own field. The problem of providing
laboratory assistance to hospitals in the
quantity necessary to be of real help is
a formidable one. Preparation of our
own staff and inservice training of local
health department personnel in technics
not generally part of their routine is
time consuming. In our case consid-
erable experience with several epidemics
was needed before we had acquired the
conviction that we understood the prob-
lem well enough to recommend any-
thing at all.

These remarks are not made in a
spirit of criticism, but merely to point
out some of the practical problems that
face the practicing epidemiologist or
the public health consultant in dealing
with staphylococcal infections of the
newborn. In our experience all con-
cerned eventually welcome the assistance
and accept the recommendations of the
consultant. We feel that most local
areas cannot adequately handle these
situations without assistance. State and
federal aid to local programs in terms
of inservice training, epidemic aid, labo-
ratory support, and a clearing house for
the evaluation of evidence concerning
newly discovered epidemic strains will
become increasingly necessary.
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STAPHYLOCOCCAL SYMPOSIUM

In summary, we have presented data
primarily confirming the work of others
which clearly points to the hospital
nursery as a source of family infections
during epidemics of staphylococcal dis-
ease. We have attempted also to docu-
ment the role of the staff person who
is a chronic carrier in the epidemiology
of epidemic staphylococcal disease and
to establish the endemic phase as an
important part of the natural history of
these infections. Finally, we have
pointed out some of the practical prob-
lems that face practicing epidemiologists
in being of service to hospitals in con-
trolling and preventing epidemic staphy-
lococcal disease.
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CONTROL OF AN OUTBREAK OF STAPHYLOCOCCAL INFECTIONS
AMONG MOTHERS AND INFANTS IN A SUBURBAN HOSPITAL

F. Robert Fekety, M.D.; Leon Buchbinder, Ph.D., F.A.P.H.A.; Elmer L. Shaffer, Ph.D.,
F.A.P.H.A.; Sidney Goldberg; H. Preston Price, M.D.; and Louis A. Pyle, M.D.

THIS REPORT describes an epidemic
of staphylococcal disease affecting
infants and mothers at the Valley Hos-
pital in Ridgewood, N. J., from Febru-
ary to June, 1957. Thirty-three (10
per cent) of the 319 live births at the
hospital during the epidemic were com-
plicated by suppurative illnesses. Ex-
cluding carriers of the epidemic strain
from the nursery and changing certain
nursery procedures and technics tempo-
rarily controlled the epidemic. Despite
" the continuation of these measures, a
second outbreak occurred. It ended
when a carrier of the strain was found
and excluded from contact with infants.

The Valley Hospital is a modern, at-
tractive 118-bed general hospital; an
average of 120 deliveries are performed
there each month. The nursery consists
of three connecting rooms with a capac-
ity of 28 full-term infants in partitioned
cubicles; it provides a minimum of 24
square feet of space for each infant.
Additional rooms are provided for pre-
mature infants, isolation, examinations,
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formula preparation, utility procedures,
and as workrooms for doctors and
nurses. The entire nursery is on one
floor and is adjacent to the maternity
unit. Prior to this study, air was sup-
plied by a partial-recirculation air con-
ditioner equipped with filters and an
ultraviolet light.

Epidemic Background

Suppurative disease in infants and
mothers was first noted in the latter
part of 1955, whereupon isolation and
aseptic technics were revised. Nursery
linen was autoclaved, frequent hand-
washing with hexachlorophene soap was
required, individual bassinet technics
were adopted, gown and mask technics
were improved, and the nursery policy
book was revised. A decline in the
incidence of illness was subsequently
noted.

Pustular infections were noted again
in September, 1956. Despite the daily
bathing of infants with hexachloro-
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