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Abstract: A 13-year-old, female, seventh-grade student (the
index patient) was found to have smear-positive, cavitary, pulmo-
nary tuberculosis. Epidemiologic and contact investigation, involv-
ing skin testing over 900 people, revealed a 40 per cent tuberculin
reactor rate for persons in the junior high school she attended
compared to a 2 per cent rate for control schools. Repeat skin testing
of initial non-reactors identified an additional 3 per cent of infected
school children. School teachers showed a seven-fold increase in the
prevalence of positive skin-test reactions following the outbreak.
Tuberculin-reactor rates for seventh graders were substantially
higher than for eighth graders. The more classes shared with the
index patient, the higher the probability of being a reactor. Among
students who shared no classes with the index patient, the highest

Introduction
Reports of tuberculosis outbreaks in public schools or

other institutions for the young (e.g., summer camps, private
schools, etc.) have become increasingly uncommon in the
past two decades.'-'4 Fewer than 5 per cent of cases now
reported in the United States occur in school-age children.'5
An outbreak of tuberculosis in a school provides an unusual
opportunity to study factors associated with exposure and
transmission, since the whereabouts of students during
school hours can be readily ascertained and, in most commu-
nities, young people are susceptible to infection. This report
summarizes an unusual outbreak in which a rural South
Carolina seventh-grade student with infectious cavitary,
pulmonary tuberculosis was implicated as the source of
infections in 40 per cent of the junior-high-school student
body. Epidemiologic and contact investigation suggested
that classrooms were the primary site of transmission.

Background
The index case, a 13-year-old, Black, female, seventh-

grade student, had been well until late November of 1980 at
which time she developed a progressive, chronic cough and
increasing fatigue. By January of 1981, weight loss, malaise,
dyspnea, and chest pain were also noted and she left school
on January 30. On February 6, 1981, she was hospitalized.
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rates of tuberculin reactions were found for those who had entered a
classroom immediately after the index patient had left it. Evidence
of transmission on the school bus and in the church choir was also
suggested. Six secondary cases (three pulmonary) resulted from the
outbreak. Identical phage types from the index and secondary
patients suggest that this was a common-source outbreak. Follow-
up of students who had left school during the term proved useful in
determining when transmission began. The index case was found to
be a missed contact of a previously identified case of tuberculosis.
Since household contacts are at high risk for developing active
disease, there is a need for meticulous and complete investigation
and preventive therapy for all such persons, especially children.
(Am J Public Health 1985; 75:361-365.)

An intradermal, five-tuberculin unit, purified protein deriva-
tive (5TU-PPD) skin test gave a 15 mm reaction. A chest x-
ray film revealed mutliple cavities in the right upper-lobe of
the lung, and sputum smears showed numerous (4+) acid-
fast bacilli. Chemotherapy with isoniazid, rifampin, and
ethambutol was begun, and the patient rapidly improved.
Cultures of the sputum subsequently grew Mycobacterium
tuberculosis, and drug susceptibility tests revealed that the
organism was sensitive to all the commonly used antituber-
culous drugs.

The index patient had had a negative tuberculin skin test
at the age of six. Two years later, in 1975, her paternal
grandmother developed cavitary pulmonary tuberculosis.
The index patient and her family had frequent exposure to
the grandmother, but were not investigated as contacts
because they did not live in the same household as the
grandmother. In May 1980, the index patient came to the
health department, was skin tested, and developed a 15 mm
reaction. Although the mother was advised to bring in her
daughter for a follow-up chest x-ray film and to be evaluated
as a candidate for preventive therapy, they never returned.

During the 1981 contact investigation, the eight mem-
bers of the immediate family were examined, and all eight
were tuberculin reactors. Since two of the index patient's
siblings were born after the grandmother was considered
cured in 1977, their infection could not be attributed to the
grandmother. Of ten other close family contacts examined,
nine (90 per cent) were tuberculin reactors, and none had
had contact with the grandmother.

The index patient attended a school for seventh- and
eight-grade students. Built in 1960, it has 24 classrooms, a
gymnasium, and a cafeteria. Several trailers are used as
additional classrooms. Each school class period lasted 50
minutes except for a 20-minute homeroom period. The
school does not have a central ventilation system. Seventh
and eight graders do not share classes, have separate lunch
hours, and are together only at monthly school meetings. In
late March, 491 students attended the school. The index
patient rode a school bus and also sang in a church choir.

In the five years prior to the outbreak, 56 cases of
tuberculosis had been reported among county residents, 54
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per cent of which were from this city. Only one of these
cases was in a child under the age of 16. In the county's
population of 38,161, there were approximately 2,107 indi-
viduals between the ages of 12 and 14 (junior-high-school
age).

Methods
Students, school staff, school bus riders, and church

choir members potentially exposed to the index patient were
examined according to standard guidelines for the investiga-
tion of tuberculosis contacts'6 and skin tested in March and
April 1981. Skin testing was done with Aplisols by Parke-
Davis* by the Mantoux method using 5TU-PPD applied to
the volar surface of the forearm. Tests were read once 48-72
hours after administration. Those with reactions measuring
<5 mm of induration were retested two to three months
later. Persons with -5 mm of induration were considered
reactors.'7 All reactors had a chest x-ray film taken. School
staff pre-employment skin tests records were reviewed.

Direct exposure to the index patient was defined as
sharing an airspace such as a classroom or bus; indirect
exposure was defined as entering an airspace shortly after
the index patient had left. Two students who were known to
have been tuberculin reactors prior to the outbreak were
excluded from the subsequent analysis, as were a sibling of
the index patient who attended the same school and two
students who were not skin tested. Follow-up was sought on
32 students (dropouts, transfers, expellees) who had left
school prior to the investigation.

Sixth-graders who were to enroll in the junior high the
following year and ninth-graders who had attended the junior
high the previous year were also skin tested in late 1981.
County health department records concerning all tuberculin
screening during the period 1979-80 were reviewed.

Medical records of all identified subsequent (i.e., sec-
ondary) patients with clinical ilness were reviewed. Avail-
able isolates of M. tuberculosis from the index and two
secondary patients were submitted to the mycobacteriology
laboratory of the Centers for Disease Control for phage
typing. 18

Results
School Children

Of the 486 junior high students tested, 195 (40 per cent)
were tuberculin reactors; 190 (97 per cent) were identified on
the initial testing, five (3 per cent) on the repeat skin testing
of 296 students. The mean reaction size for students was 16.4
mm. * There was only one reaction in the 5-9 mm range
(9mm).

The reactor rate for junior high students (195/486 posi-
tive) was substantially higher than that observed for the
sixth-grade children (4/224, positive) and ninth-graders who
had attended the junior high the previous year (3/119 posi-
tive) or those 5-14 years of age who had been routinely
tuberculin tested at the county health department in 1979 and
1980 (17/978 positive).

Seventh graders had a much higher reactor rate (59 per
cent) than eighth graders (20 per cent). There were no

*Use of a trade name does not constitute endorsement by the US
Department of Health and Human Services, the US Public Health Service, or
the South Carolina Department of Health and Environmental Control.

**The distribution of reaction sizes were 10-14 mm = 63 (32%), 15-19
mm = 85 (44%), 20-24 mm = 38 (19O), 25-29 mm = 5 (3%), and -30 mm = 4
(2%). The largest reaction size was 60 mm.

important differences in reactor rates by sex or race (Table
1). The reactor rate for students who shared a classroom
with the index patient (Table 2) was appreciably greater than
the rate for students who had no exposure to her (81 per cent
versus 20 per cent). Among seventh graders, 25 per cent of
students with no exposure to the index patient were reac-
tors, but all of those who shared three or more classes with
her were infected. Sharing only one of two classes constitut-
ed an intermediate risk. The reactor rate for students with
indirect exposure to the index patient was 34 per cent (30/
88). The reactor rate for students with no direct or indirect
contact was much lower (20 per cent, 52/259).

Of the 195 reactors, 102 (52 per cent) shared at least one
class with the index patient. Of the other 93 reactors, 30
entered a classroom which the index patient had just vacated
(indirect exposure). Among the remaining 63 reactors, 10 (16
per cent) either rode a bus with the index patient or sang in a
church choir with her. A site of exposure for the remaining
53 reactors (19 seventh graders, 34 eighth graders) could not
be determined.

Students who shared the rooms used in period 1, 2, and
S had 100 per cent reactor rates. The rooms used by the
index patient in periods 2 and 5 (associated with the greatest
risk to concurrent classmates) were also associated with the
highest risk to students who would enter those rooms during
the succeeding class hour (41 per cent and 55 per cent
reactors).

Of the 32 students who had left the junior high school
prior to the contact investigation, 21 were skin tested. The
reactor rate for the group leaving school after the index
patient's onset was 47 per cent (7/15). The reactor rate for
those leaving school before onset in the index patient was 0
per cent (0/6).
School Bus and Choir Contacts

The index patient rode a school bus with 29 others
(excluding her brother and the driver who was known
previously to be a tuberculin reactor). Seventeen (59 per
cent) of these students were tuberculin reactors. Of the 17
students who had no other direct or indirect exposure to the
index patient other than on the school bus, eight (47 per cent)
were reactors. This reactor rate was significantly higher than
the rate (20 per cent) for those students who had no known
exposure to the index patient (Table 2).

The index patient sang in a church choir which met once
a week for one hour. Eleven of the 17 members in the choir
were skin tested and seven (64 per cent) of them were
tuberculin reactors. Of these eleven tested, only three had
had no contact with the index patient other than in the choir
and two (67 per cent) were reactors (Table 2).

TABLE 1-Tuberculin Skin Test Positivity by Grade, Race, and Sex,
Outbreak Junior High School, South Carolina, 1981

Grade

7th 8th Total

No. % No. % No. %
Race/Sex Tested Positive Tested Positive Tested Positive

Female 124 58 109 26 233 43
Male 124 61 129 16 253 38
Black 120 66 109 20 229 44
White 128 53 129 20 257 37
TOTAL 248 59 238 20 486 40
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TABLE 2-Tuberculin Skin-Test Positivity Rates, by Group and Site of
Exposure, Outbreak Junior High School, South Carolina,
1981

Skin Test
Site(s) of
Exposure Group Type of Exposure No. % positive

School Grade 7 None 73 25
Indirect* 46 48
Directt 118 81

1 class shared 74 74
2 classes shared 35 91
3 classes shared 9 100

Grades 7 & 8 None 259 20
Indirect 88 34
Direct 118 81

School Bus Grade 7 Direct 5 100
Grades 7-9 Direct 17 47

Church Choir Members Direct 3 67
Multiplet Grade 7 Direct 6 100

Grades 8-9 Direct 7 57

*Did not share a classroom with the index case but followed her into a room she had
just left.

tShared a classroom or airspace with the index case.
tSchool and bus = 5, School and choir = 1, bus and choir = 7.

School Staff
Prior to the outbreak, two of 48 (4 per cent) of the staff

were known tuberculin reactors (Table 3). After the out-
break, 12 of 40 (30 per cent) were reactors, a seven-fold
increase in the reactor rate. Among those staff members
known to have worked in classrooms with the index patient
between November 1980 and January 1981, the reactor rate
rose from zero to 60 per cent. One staff member was
identified as a convertor during the repeat skin testing.
Secondary Cases

Six cases of tuberculosis were found by contact investi-
gation and chest x-ray films of reactors. Two family mem-
bers of the index patient (a one-year-old brother, and a 19-
year-old cousin) developed pulmonary tuberculosis. Four
other cases were identified among seventh graders at the
junior high school: two presented with lymphatic disease
(hilar adenopathy) (both had 18 mm skin test reactions), one
with pulmonary disease (13 mm reaction), and one with a
pleural effusion (22 mm reaction). Both of the school chil-
dren with hilar adnopathy showed chest x-ray improvement
after chemotherapy and one of them had a normal chest x-
ray a few months prior to the outbreak. The risk of a
secondary case of tuberculosis in a schoolmate as a function

TABLE 3-Tuberculin Skin-Test Positivity among School Staff, Out-
break Junior High School, South Carolina, 1981

No. In No. Skin No. %
Position Group Tested* Positive Positive

Teacher 25 22 9 41
7th only 6 5 3 60
7th & 8th 11 9 5 56
8th only 8 8 1 13

Classroom Aides,
Office Staff,
Cafeteria and
Janitorial 23 18 3 17

TOTAL 48 40 12 30

*Refusals (1), lost to follow-up (1), opted for chest X-ray instead of skin test (4), and
previous positives (2) account for 8 staff not tested.

of skin test reaction size was 10-14 mm = 1.6 per cent, 15-19
mm = 2.4 per cent, 20-24 mm = 2.6 per cent, and -25 mm =
0 per cent.

Culture specimens from two of the six persons with
cases were positive for M. tuberculosis. Bacilli from these
two patients (the cousin and the schoolmate with pleural
effusion) and the index patient were found to be phage type 2
(lysis pattern 7, 12, 13).I8 All these cases occurred before
institution of a preventive drug program.

Discussion
This outbreak demonstrates the infectivity of a cavitary,

symptomatic, smear-positive case of tuberculosis. Counting
household members, family friends, members of the church
choir, and the junior high school student body, over 200 new
infections can be attributed to exposure to the index patient.
United States Public Health Service (USPHS) contact inves-
tigation data suggest that, in 1979, the average number of
new infections per case was 1.53.15 Styblo concluded that
about 10 persons are infected during one year by each smear-
positive person with pulmonary tuberculosis. 19 The USPHS
figure would approach Stylbo's more closely if it were
recalculated just for the subset of smear-positive pulmonary
cases (i.e., 1.53 infections per case includes cases with little
or no infectiousness-such as smear-negative pulmonary
cases and extrapulmonary cases). The average number of
new infections per case masks the fact that a limited number
of transmitters in closed environments account, by them-
selves, for a disproportionate share of new infections. If one
assumes even a 2.5 per cent background reactor rate for this
age group (the rate found by testing the ninth graders who
had attended the junior high school in the year prior to the
outbreak), there would have been approximately 53 reactors
expected in this age group in the whole county. In fact,
almost 200 reactors were found in the index patient's school
alone.

Data from the USPHS shows that, on the average,
fewer than one in three close household contacts are found
to be infected.'5 In this outbreak, 94 per cent of close
contacts, 40 per cent of the school children, 60 per cent of
the seventh graders, and 100 per cent of school children in
some of the index patient's classes were found to be tubercu-
lin reactors, which emphasizes the unusually infectious
nature of the index patient described. Such overall high rates
of positive skin test reactions have not been described in
previously reported school-based epidemics in the United
States. 1-14

The infectiousness of the index patient is the more
remarkable when one considers her age. The Division of
Tuberculosis Control of the Centers for Disease Control has
maintained an individual case-report system from selected
sites, in which detailed information is reported for each
individual case (rather than aggregate year-end data). Cases
in the 10- to 14-year-old age group are substantially less
likely to have smear-positive pulmonary tuberculosis than
adults, whereas cases in post-pubertal adolescents (15 to 19
years) resemble more closely those in adults (Table 4). The
index patient was in puberty at the time of the outbreak.

The airborne transmission of tuberculosis has been well
studied.2-22 Closed, poorly ventilated spaces favor transmis-
sion of tubercle bacilli. In this outbreak, some of the
classrooms used by the index patient seemed more condu-
cive to facilitating transmission as evidenced by the differ-
ences in the risk of infection between rooms. Airborne
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TABLE 4-Smear Status of Pulmonary Tuberculosis Cases, by Age,
United States, 1979-82*

Smear Positive
Age in No. of
Years Cases No. (%)

0-4 202 30 (15)
5-9 88 6 (7)
10-14 128 35 (27)
15-19 478 263 (55)
20-24 1,352 819 (61)
225 19,786 11,321 (57)

All Ages 22,034 12,474 (57)

*Data from Kenneth E. Powell, MD, MPH, Division of Tuberculosis Control, Centers for
Disease Control, Individual Case Report System, selected areas. Data includes only cases
with positive or negative smear and known age. Per cents are rounded off to nearest unit.

transmission was demonstrated by the relatively higher
infection rates for students who shared no class with the
index patient, but who entered the airspace just vacated by
her. In a study of 70 students infected with tuberculosis
transmitted by a teacher, 46 of the reactors shared a class
with the source case. The other 24 reactors had no contact
with the teacher, but used the classroom directly after the
teacher had been there.23 The lack of difference in skin-test
reactor rate by sex and race suggests that personal contact is
not as relevant a risk factor as exposure to airspaces.

The "child-centered tuberculosis program" in the Unit-
ed States was phased out once it was known that fewer than
1 per cent of previously untested school children were
tuberculin reactors.24 This outbreak might be used as an
argument for the need to skin test all school children
periodically. However, if the index patient had been identi-
fied as a contact of her grandmother in 1975, the index
patient's infection might have been discovered earlier. Per-
sons conducting contact investigations must recognize that
"households" include related families who socialize exten-
sively and may include several homes, as is often the case in
communities with closely knit families who live near each
other. In addition, "households" may include individuals
not related by blood or marriage but who, nevertheless,
should be considered "close contacts" from an epidemiolog-
ic point of view. This is one reason that thorough contact
investigations cannot be done from the confines of a clinic,
but will often require field work on the part of a specially
trained investigator. The fact that the index patient failed to
return for a chest x-ray film after being identified as a skin-
test converter indicates that even a screening program alone
might well have done little to prevent this episode. The
quality of surveillance, follow-up, and containment activities
is of greater importance than the quantity of screening
activity in low-prevalence sub-populations.

The retesting of contacts with initial negative tuberculin
tests is recommended by the American Thoracic Society'7 as
some infected individuals may have a false-negative test
because enough time has not elapsed for a delayed hypersen-
sitivity response to tuberculin. Although considerable data
exist on the effectiveness of contact examination (in terms of
new infections found), there are little data regarding the
productivity of a second skin testing of initially tuberculin
negative contacts. With older contacts, a second test may be
positive following an initial negative test, not because of
recent infection, but because the initial test boosted a waned
delayed hypersensitivity response.25 Another factor to con-
sider in assessing whether a repeat skin testing is of value in

a contact investigation is the length of time between the
initial skin test and the break in potential exposure. If this
interval has been more than 10 weeks, a repeat skin test
might not be productive, since most conversions that would
occur have already occurred. In this outbreak, the initial
skin testing took place eight weeks after exposure ended. It
might be argued that all testing should have been deliberately
delayed until 10 weeks after the index patient had left school,
especially since only 2.6 per cent of the infected were found
on the second test. However, as the household contact
investigation had already established that the index patient
was very infectious, deliberately delaying investigation of
the school for a few more weeks would not have been
warranted because some newly infected persons will devel-
op progressive disease soon after infection. Indeed, clinical
disease was noted in 2 per cent of the 195 infected classmates
within four months following the index patient's diagnosis.

The excess risk of active disease in family contacts was
alluded to by Downes in the prechemotherapy era. 16 He also
noted, in 1936, that for every active case resulting from a
familial exposure, there were two in the community. Al-
though this is precisely the ratio which was observed in this
outbreak, the ratio of familial to community cases has
undoubtedly changed since the advent of chemotherapy.

The high risk of skin test positivity in the choir attests to
the possibility of increased transmission from aerosols creat-
ed during singing.27 The significant skin tests for 53 students
who had no contact with the index patient may be explained
by: air shared with the index patient at school meetings;
contact in hallways, bathrooms, or outside of school; previ-
ous infection: contact with other infectious persons in the
community; infection with nontuberculous mycobacteria;
and technical factors in the test (false positives).

Shortly after this outbreak, certain lots of Aplisola were
found to be hyperpotent.28 We think it unlikely that hyperpo-
tency accounted for many false-positive reactions in this
outbreak for three reasons:

* the school and family group had a high probability of
contact with a known infectious person and therefore, a
positive reaction is not unexpected;

* the epidemiologic evidence suggested an association
of skin-test reactivity and degree of exposure to the index
case; and

* use of the same lot of Aplisole in other settings in this
community did not show an unusual prevalence of skin-test
reactors.

Comstock suggested that teenagers with larger areas of
induration on the skin test were more likely to develop
secondary disease.29 The point of his observation lies in the
fact that individuals with large reactions are more likely to be
infected with M. tuberculosis rather than atypical mycobac-
teria. In this outbreak, it is probable that essentially all of the
children who reacted to tuberculin were infected with the
tubercle bacilli, so that the subsquent risk of disease would
not necessarily be expected to correlate with the reaction
size. However, the number of cases of infection and second-
ary disease in this outbreak was too small to permit a refined
analysis of Comstock's observation.

Extensive contact investigations such as the one de-
scribed here challenge the capacity of local public health
systems. Nevertheless, when indicated by epidemiologic
evidence, they must be done. If one assumes that approxi-
mately 10 per cent of the persons infected with tubercle
bacilli will, if left untreated, become cases during their
lifetime,'6 one could expect that approximately 20 new cases
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of tuberculosis would develop in the persons infected by the
index patient described here. Furthermore, since approxi-
mately half of the risk of developing disease is concentrated
into the first two years after infection,30 10 cases of tubercu-
losis in this community's high school could have been
anticipated within two years. We expect that the efforts
made to provide preventive therapy to the individuals infect-
ed in this outbreak will prevent most of the cases which
would otherwise have developed.

REFERENCES
1. Horton R. Champlin RD, Rogers EFH, et al: Epidemic of tuberculosis in

a high school: report of eight-year follow-up of students exposed. JAMA
1952; 149:331-334.

2. Rogers EFH: Epidemiology of an outbreak of tuberculosis among school
children. Public Health Rep 1962; 77:401-409.

3. Petter CK: What price apathy-a school epidemic of tuberculosis. Dis
Chest 1963; 44:587-589.

4. Bates JH, Potts WE, Lewis M: Epidemiology of primary tuberculosis in
an industrial school. N Engi J Med 1965; 272:714-717.

5. Lincoln EM: Epidemics of tuberculosis. Adv Tuberc Res 1965; 14:157-
201.

6. Centers for Disease Control: Tuberculosis-Buffalo, New York. MMWR
1967; 16:195.

7. Centers for Disease Control: Outbreak of tuberculosis-Buffalo, New
York. MMWR 1968; 17:270-271.

8. Centers for Disease Control: Tuberculosis-Greene County, Alabama.
MMWR 1968; 17:298-299.

9. Centers for Disease Control: An outbreak of tuberculosis-Denver,
Colorado. MMWR 1969; 18:126-127.

10. Centers for Disease Control: An outbreak of tuberculosis, Pike County,
Kentucky. MMWR 1970; 19:137-138.

11. Centers for Disease Control: An outbreak of tuberculosis, Magoffin
County, Kentucky. MMWR 1970; 19:321-322.

12. Darney PD, Clenny ND: Tuberculosis outbreak in an Alabama high
school. JAMA 1971; 216:2117-2118.

13. Centers for Disease Control: Tuberculosis-Maine. MMWR 1973; 22:223.
14. Reeves R, Blakey D, Snider DE, et al: Transmission of multiple drug-

resistant tuberculosis: report of a school and community outbreak. Am J
Epidemiol 1981; 113:423-435.

15. Centers for Disease Control: Tuberculosis in the United States, 1979.
HHS Pub. No. (CDC) 82-8322. Atlanta, GA: Centers for Disease Control,
1981.

16. American Thoracic Society: Preventive Therapy of Tuberculosis Infec-

TUBERCULOSIS OUTBREAK IN A SCHOOL

tion: Statement of American Thoracic Society. American Lung Associa-
tion. Am Rev Respir Dis 1974; 110:371-374.

17. American Thoracic Society: Guidelines for the investigation and manage-
ment of tuberculosis contacts. Am Rev Respir Dis 1976; 114:459-463.

18. Jones WD Jr, Good RC, Thompson NJ, et al: Bacteriophage types of
Mycobacterium tuberculosis in the United States. Am Rev Respir Dis
1982; 125:640-643.

19. Styblo K: State of the art: I. epidemiology of tuberculosis. Bull Int Union
Tuberc 1978; 53:141-152.

20. Riley RL, Wells WF, Mills CC, et al. Air hygiene in tuberculosis:
quantitative studies of infectivity and control in a pilot ward. Am Rev
Tuberc 1957; 75:420-431.

21. Riley RL, Mills CC, Nyka W, et al: Aerial dissemination of pulmonary
tuberculosis, a two-year study of contagion in a tuberculosis ward. Am J
Hyg 1959; 70:185-196.

22. Houk VN, Baker JH, Sorenson K, et al: The epidemiology of tuberculosis
infection in a closed environment. Arch Environ Health 1968; 16:26-35.

23. Hyge TV: Epidemic of tuberculosis in a state school with an observation
period of about 3 years. Acta Tuberc 1947; 21:1-57.

24. Edwards PQ, Ogasawara FR: Phasing out the child-centered TB program.
Natl Tuberc Respir Dis Assoc Bull, November 1971.

25. Thompson NJ, Glassroth JL, Snider DE, et al: The booster phenomenon
in serial tuberculin testing. Am Rev Respir Dis 1979; 119:587-597.

26. Downes J: How tuberculosis spreads in a rural community. Am J Public
Health 1936; 26:30-38.

27. Twinam CW, Pope AS: Pulmonary tuberculosis resulting from extra-
familial contacts. Am J Public Health 1942; 32:1215-1217.

28. Farer LS: Aplisol5 PPD-Tuberculin. Atlanta, GA: Centers for Disease
Control (memorandum), July 13, 1982.

29. Comstock GW, Livesay VT, Woolport SF: The prognosis of a positive
tuberculin reaction in childhood and adolescence. Am J Epidemiol 1974;
99:131-138.

30. Sbarboro J: Tuberculosis: the new challenge to the practicing clinician.
Chest 1975 (suppl); 68:436-443.

ACKNOWLEDGMENTS
The authors express their gratitude to the following individuals for their

assistance: Alice Allen, Vivian Evatt, Gail Granger, and Lana Lewis of the
Pee Dee Health Department; J. P. Carter, James J. Gibson, Lila Labonte,
Doris Lister, Irene Lytle, JoAnn Palmer, Margaret M. Rhodes, and Garvin
Williams of the Tuberculosis Control Division, South Carolina Department of
Health and Environmental Control; Wilbur D. Jones, Jr., Division of Bacteri-
ology, Center for Infectious Disease, Centers for Disease Control; Kenneth E.
Powell, Division of Tuberculosis Control, CDC; Robert A. Gunn, Division of
Field Services, Epidemiology Program Office, CDC; and, H. L. Owens,
Florida Department of Health and Rehabilitative Services.

I Summer Institute in Administrative Medicine 1

The Administrative Medicine Program at the University of Wisconsin-Madison will sponsor a
Summer Institute for physicians and other clinicians with management responsibilities June 16-July 6,
1985. Graduate courses from the ongoing master's degree program will be condensed into the three-
week format. Participants may select two from the following offerings: Health Accounting and Finance;
Quality of Health Care-Evaluation and Assurance; Microcomputing for Clinical Administration;
Politics of Health Policy; Ethical Issues in Administrative Medicine; Personnel Management; and Legal
Issues in Health Care. Courses may be taken for graduate or CME credit.

In addition, several senior clinician-executives will serve as visiting faculty to integrate the
academic course work with the practical realities of medical administration.

For further information, contact David A. Kindig, MD, Director, Administrative Medicine
Program, University of Wisconsin Medical School, 1225 Observatory Drive, Madison, WI 53706. (608)
263-4889.
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