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Prevalence

A STUDY of the prevalence of rheumatic
fever and rheumatic heart disease among

college freshmen began in 1956 as a 5-year
cooperative effort between the Heart Disease
Control Branch of the Public Health Service
and the American College Health Association.
The need for such a study has been apparent

for a number of years. Lacking a definition of
the current size and scope of the rheumatic
fever problem, it has been impossible to ascer-

tain whether the disease has changed or to
evaluate the effectiveness of rheumatic fever
"control" programs. The absence of such a

baseline reference point also precludes an ap-
praisal of any future changes in its morbidity
(incidence and sequelae) compared with the
trend of mortality associated with rheumatic
fever.
The decrease in mortality from this disease

has been obvious for some time, particularly
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since the advent of steroid and antibiotic ther¬
apy for rheumatic fever and surgical inter¬
vention for rheumatic heart disease. There
remains, however, a continuing question regard¬
ing the extent of a similar decrease in the mor¬

bidity of rheumatic fever, including that of
nonfatal rheumatic heart disease.
Many clinicians believe that rheumatic fever

is "no longer a problem" because they "rarely
see a patient with this disease." Official and
nonofficial public health agencies responsible for
rheumatic fever control programs have a great
need for statistical validation of this belief in
order to implement and to evaluate their plans
and operations within this field.
The clinician's optimism is perhaps based

more on feeling than on fact in view of Dr.
John E. Paul's statement, in his review of the
problem in 1943, prior to either prophylaxis or

surgical therapy (1): "Where there may be
every indication that rheumatic fever is com¬

mon, we hear physicians, usually older physi¬
cians, stoutly maintain that they 'hardly ever

see a case of rheumatic fever among children'."
The question then remains whether this clinical
impression is more true today than it was 30
years ago. The prevalence studies reported in
that era by Paul and Dublin (1, 2) were based
on relatively small population groups and these
studies have not been repeated. Since rheu¬
matic fever is a chronic disease, which may
begin in early childhood, mortality statistics
probably give us no better measurement of its
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extent and importance than would death rates
used as an index of the prevalence of rheuma¬
toid arthritis or psychosomatic illness.

Official morbidity statistics for rheumatic fe¬
ver and rheumatic heart disease have always
been meager in this country for a number of
reasons. While rheumatic fever is a reportable
disease in some States, the degree of compliance
in such reporting leaves much to be desired. In
fact, since 1956 when reporting of rheumatic
fever incidence was first requested by the Na¬
tional Office of Vital Statistics, mortality figures
have repeatedly exceeded those for morbidity in
a number of States.
Various "spot samplings" of school popula¬

tions, clinic populations, and physician ques¬
tionnaire surveys have been conducted. The
health interview surveys of the U.S. National
Health Survey inquire as to the presence or ab¬
sence of rheumatic fever and rheumatic heart
disease. Undoubtedly, however, it will be a

number of years before the health examination
surveys include sufficient numbers to validate
health interview data regarding the prevalence
of this disease.

Ideally, an estimate of both the incidence and
prevalence of rheumatic fever should be based
on a prospective study of a nationwide random
sample of the population aged 5-12 years, which
is most susceptible to the disease. This is diffi¬
cult, however, because young children cannot
adequately report their own health histories.
Then too, general school health examinations
are of such varying quality, if they are indeed
required, that it would be difficult to make com¬

parative geographic evaluations. Eetrospec-
tive surveys among adult groups, on the other
hand, do not include those serious cases which
terminate in early adolescent mortality, and in¬
dustrial surveys are biased because a representa-
tive sample of rheumatic heart disease cannot
reasonably be expected among the employed.
Other disadvantages of the retrospective sur¬

veys among adults are inaccuracies in reporting
childhood events and the fact that the diagnos¬
tic criteria of 30 or 40 years ago were consider¬
ably different from the Jones criteria accepted
and employed since 1944.

It was felt, for the foregoing reasons, that a

large sample of entering college freshmen
would be a suitable and accessible population

group in which to study the prevalence of rheu¬
matic fever and rheumatic heart disease. The
degree of generalization to the population as a

whole in this age group would depend on the
representativeness of the population surveyed.

College freshmen (predominantly 18 years of
age) represent a group which has relatively re¬

cently passed through the period of highest in¬
cidence of rheumatic fever. Moreover, the high
educational level of this group tends to mini¬
mize inaccuracies due to poor recall or to poor
communication between physician, parent, and
child. Finally, through agreement with coop-
erating colleges and universities it was possible
to make this more than a study based on a ques¬
tionnaire or interview alone. Each student
queried was also given a physical examination
for evidence of rheumatic heart disease.

Method
A specially designed individual questionnaire

was completed for each freshman student enter¬
ing the participating colleges. After review by
the Student Health Service, the completed
forms were forwarded to the Heart Disease
Control Branch of the Public Health Service
for analysis.
The questionnaire (fig. 1 for 1956-57 and

fig. 2 for 1958-60) is in two parts: Section A.
completed by the student as part of his admis¬
sion procedure, and Section B, completed by a

physician. Answers to Section B were based
on a physical examination and a personal in¬
terview. When the student gave a history of
rheumatic fever, the physician was asked for
his opinion as to its validity. On the other
hand, if the physician discovered unsuspected
rheumatic heart disease he attempted to elicit
a clinical history from the student.
The sum of numerical weights given to affirm-

ative answers in both sections of the question¬
naire provided the final score (figs. 1 and 2).
The reason for the development of such a scoring
system is discussed later. The weights, the
scores, and the resultant classification of indi¬
viduals into "negative," "questionable," and
"positive" categories were checked repeatedly
and pretested on several thousand reports. The
final weights and scoring wTere evaluated for
reliability and reproducibility by physicians in
the Heart Disease Control Branch.
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To establish categories for the analysis of
the data, the numerical scores were divided into
three groups as follows:
Group one: negative {scores between 0 and

2). In this group, though the student may have
given a history of joint pains and swelling,
heart murmur, St. Vitus dance, or any of the
minor manifestations, the history was consid-

Figure 1. Questionnaire designed for entering college freshmen, 1956-57

PHS-2587
7-56

FORM APPROVED.
BUDGET BUREAU NO. 68-R597.

DEPARTMENT OF HEALTH, EDUCATION, AND WELFARE
PUBLIC HEALTH SERVICE

HEART DISEASE CONTROL PROGRAM
IN COOPERATION WITH

AMERICAN COLLEGE HEALTH ASSOCIATION
RHEUMATIC HEART DISEASE RESEARCH PROJECT

This information is confidential. It has
no bearing on your college standing and
will be used for statistical purposes only.

A. TO BE FILLED IN BY STUDENT
DATE FILLED IN BY STUDENT

1. NAME (Last, First, Middle)

5. COLLEGE OR UNIVERSITY

2. SEX 4. DATE OF BIRTH

6. HOME ADDRESS (City and State)

? No 0 Yes 2? Don't know

? No B Yes 1 D Don't know

? No 0 Yes2 ? Don't know

? No S Yes2 ? Don't know

? No S Yes2 D Don't know

7. HAVE YOU EVER HAD

a. Inflammatory Rheumatism

b. Scarlet Fever

c. St. Vitus Dance (Chorea)
d. Joint Pains and Swelling
e. Leakage of the Heart Valve(s) (Heart Murmur)

8. HAVE YOU EVER BEEN TOLD BY A PHYSICIAN YOU HAD RHEUMATIC FEVER? G No K Yes4(H Don't know

If "yes", how many attacks? At what ape(s)? I Residence at time (State)

2 lf more than one J_|
9. IF YOU HAD RHEUMATIC FEVER. WERE YOU GIVEN MEDICINE TO PREVENT FURTHER ATTACKS?

Q No 0 Yes 2Q Don't know. If "yes," which corresponds most nearly to your situation?

Sulfa Tablet(s) Daily for_years. ..._months; From age ..._to age

Penicillin Tablets Daiiy for_years,_months; From age_toage
Other (indicate)_._._

)+2 if longer than 1 month
)

10. ARE YOU NOW TAKING ANY MEDICINE FOR PREVENTION OF RHEUMATIC FEVER? D NO S YES 2
If "YES," WHAT?_._

B. TO BE FILLED IN BY COLLEGE PHYSICIAN
(When 8 above is answered "Yes", or when a history of rheumatic fever is otherwise determined.

or when rheumatic heart disease is found in absence of a positive history',

1. HISTORY OF RHEUMATIC FEVER? ? NO H YEs6 H QUESTIONABLE 3
2. DIAGNOSIS (Check one or more as necessary):

14 Q DEFINITE RHEUMATIC HEART DISEASE

DWITH MITRAL INSUFFICIENCY

DWITH MITRAL STENOSIS

DWITH AORTIC INSUFFICIENCY

? OTHER (Specify)

8 0possible rheumatic heart disease +3 if valve is mentioned
Dno rheumatic heart disease

? OTHER HEART DISEASE (Specify)

SIGNATURE

Use this space and reverse side for remarks if needed. Refer to items by letter and number, i. e., B-2. £ U. S. GOVERNMENT PRINTING OFFICE 1956.0-392632
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Figure 2. Questionnaire designed for entering college freshmen, 1958-60

Section A..TO BE FILLED IN BY STUDENT
1 NAME (Last. First. Middle) ? Male

? Female

D White

? Nonwhite
5. HOME ADDRESS (Street or rural route No.) City

6. NAME OF UNIVERSITY

3. HAVE YOU EVER HAD:

a. Frequent sore throats Q No (EI Yes lQ Don't know

b. Scarlet fever Q No S Yes 1 Q Don't know

_c St. Vitus dance (chorea) Q No S Yes 2Q Don't know

d. Joint pains and swellings ? No 0 Yes 20 Don't know

e. Leakage of the heart valve(s) (heart murmer) ? No £3 Yes 2D Don't know

f. Frequent nose bleeds_Q No C?Yes lQ Don't know

9 HAVE YOU EVER HAD (QR BEEN TOLD THAT YOU HAD) RHEUMATIC FEVER?_

10 HAVE YOU EVER HAD (OR BEEN TOLD THAT YQU HAD) RHEUMATIC HEART DISEASE?

Dno [gl Yes4D Don't know

D No S Yes 2(J Qon't know

lf you answered YES to either question 9 or 10. please answer questions 11 through 14. If you answered NO to these two questions stop here.

11. HOW MANY ATTACKS OF +0 -ff raorp than AT WHAT AGES?
RHEUMATIC FEVER HAVE TL ¦LI more tnan
YOU HAD? one

RESIDENCE AT TIME (City and State only)

12. WHEN WERE YOU OR YOUR PARENTS TOLD BY A PHYSICIAN THAT YOU HAD RHEUMATIC FEVER?
^ 63 During your illness? QNottOld.
1 S After your illness? How long after? _D Don't know.

13. WERE YOU EVER GIVEN MEDICINE FOR THE PREVENTION OF FURTHER RHEUMATIC FEVER OR RHEUMATIC HEART DISEASE?"
lf YES.check below:

? Sulpha ? Penicillin tablets D Penicillin Injections D Other (Specify)

DNo SYes2Q Don't know

O Don't know

How often did you take it?
+ 2 if longer than 1 month.

{Daily, once a month, etc.)
How long?

(Yrt.) {Mo) (Age) {Age)
14. ARE YOU NOW TAKING ANY MEDICINE FOR THE PREVENTION OF RHEUMATIC FEVER OR RHEUMATIC HEART DISEASE?

D No jg Yes2If YES, what?- How often do you take It?_

Section B..TO BE FILLED IN BY PHYSICIAN FOR EVERY STUDENT
1. IN YOUR OPINION. IS THERE A VALID HISTORY OF RHEUMATIC FEVER? QNo ] Yes 6 K\ Questionable 3
2. IMPRESSION OR DIAGNOSIS (Check one or more as necessary):

D NO HEART DISEASE

14 0 DEFINITE RHEUMATIC HEART DISEASE
? With Mitral Insufficiency
? With Mitral Stenosis

D With Aortic Insufficiency
D With Aortic Stenosis

D Other_

0 PROBABLY NO HEART DISEASE
1 H With Physiologlc Murmur

? Other_
(Specify)

8 0 PROBABLE RHEUMATIC HEART DISEASE

+3 lf
valve is

mentioned

{Specify)

D With Mitral Insufficiency
D With Mitral Stenosis

? With Aortic Insufficiency
D With Aortic Stenosis

D Other_
(Specify)

? OTHER HEART DISEASE.
(Specify)

PHYSICIAN'S SIGNATURE

Use reverse side of this form for remarks if needed.
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ered "negative1' unless the physician inter¬
viewer specified a probable relationship between
the symptom or symptoms and rheumatic fever.
Students in this group obviously were not
counted in the tabulation of "cases" in this
report.
Group two: possible {scores between 3 and

10). Cases categorized as possible presented
one or more major manifestations which the
physician (part B) noted as "questionable" or

"negative," but there was no additional positive
information on either {a) the presence of rheu¬
matic fever or rheumatic heart disease, (6)
knowledge of the time of the rheumatic fever
attack, or {c) memory as to use of prophylaxis
against rheumatic fever. It was considered un-

likely that students in this group had a valid
history of either rheumatic fever or rheumatic
heart disease, and therefore they too were not
included in the calculation of prevalence rates.
Group three: probable and definite {scores

over 10). The probable group was considered
likely to have had rheumatic fever or rheumatic
heart disease or both. No case was included in
this group as probable unless there was at least
a definite history of rheumatic fever accom-

panied by validation by the st.udent's physician,
or questionable rheumatic heart disease together
with some prior knowledge of rheumatic fever
symptoms or rheumatic heart disease. The
probable group represented less than one-fourth
of the total cases in the group three (probable
and definite) category. The definite cases were

those presenting either {a) a definite diagnosis
of rheumatic fever or rheumatic heart disease
validated by both history and physical exami¬
nation or {b) information in Section A regard¬
ing definite signs and symptoms confirmed in
the re-interview despite the absence of heart
disease.
Although the questionnaire was changed

slightly at the end of the second year of this
5-year study, the system used for scoring posi¬
tive entries in the form was the same over the
5-year period. The data have been analyzed
separately, however, for each of the two study
periods and combined only when considered ap¬
propriate. When the findings for each period
were markedly dissimilar, presumably due to

changes in the phrasing of a particular question,

the data shown were derived from information
recorded on the revised form (fig. 2) and there¬
fore relate only to the survey period 1958-60.

Results
Freshmen students matriculating at 137 col¬

leges were surveyed during the 5-year study
period; 56 colleges participated for the full 5
years, 20 for 4 years, 21 for 3 years, 21 for 2
years, and 19 for only 1 year.
A total of 517,129 students completed the ques¬

tionnaire, and were then interviewed by a physi¬
cian and given a physical examination.
More than 900 students were included in the

study from every State except Alaska, Hawaii,
and Vermont as shown in table 1. This table
also shows the detailed distribution of the stu¬
dents by sex and according to their reported
State of residence at the time of the survey.
The ratio of males to females surveyed was

approximately three to two.
The total yield of students who are believed

to have had rheumatic fever was 9,044 cases,
of which 7,427 were in the "definite" category
and 1,617 were "probable" cases. This estab¬
lished an overall prevalence rate of 17.5 per
1,000 students examined (table 2). The prev¬
alence rates for each of the 50 States ranged
from as high as 39.5 per 1,000 student residents
of Nevada to as lowT as 6.3 per 1,000 student
residents of Texas. The prevalence rates were

similar for males (17.7) and females (17.2).
The geographic distribution of the computed

prevalence rates, grouped in quartiles, discloses
that rheumatic fever prevalence is highest in the
northern temperate zones, particularly among
the residents of the Eocky Mountain area (fig.
3). The rates observed for students residing in
the Middle Atlantic and New^ England States
were somewhat lower than expected from find¬
ings in other studies, such as those by Paul {!).
A total of 23,443 nonwhite students were sur¬

veyed. Of these, 323 were classified as having
had rheumatic fever, a prevalence rate of 13.8

per 1,000. Since a large proportion of these
nonwhite students resided in States generally
found to have relatively low prevalence rates
for white residents, the difference between the
overall white and nonwhite rate is not consid¬
ered significant.

Vol. 79, No. 9, September 1964 793



Table 1. Number of students examined, by sex and State of residence at time of survey, 1956-60

State of residence Total Male Female Sex not
stated

Percent
male

Total_

Alabama_
Alaska_
Arizona_
Arkansas_
California_

Colorado_.__
Connecticut.
Delaware_
District of Columbia
Florida___._

Georgia_
Hawaii_
Idaho_
Illinois_
Indiana_

Iowa_
Kansas_
Kentucky_
Louisiana_
Maine_

Maryland_
Massachusetts_
Michigan_
Minnesota_
Mississippi_
Missouri_
Montana_
Nebraska_
Nevada_
New Hampshire_
New Jersey_
New Mexico_
New York_
North Carolina_
North Dakota._.

Ohio_
Oklahoma_
Oregon_
Pennsylvania_
Rhode Island_

South Carolina_
South Dakota_
Tennessee_
Texas_
Utah_

Vermont_
Virginia_
Washington_
West Virginia_
Wisconsin_
Wyoming_
Foreign group_

517, 129 309, 172 206, 552

2,532
169

4, 112
1,099

21, 986

8,908
5,424
4,318
5,186
6,885
5,490

482
4,601

16, 245
1,225

13, 620
11,314
9,264
4,795
1,715
2,830

24, 707
58, 616
30, 358
5,929

12, 681
8,076
9,207

936
5, 176

9,994
1,246

31, 202
5,673
4,054

70, 212
12, 450

975
21, 058
2,014
3,653
4,811
3,748
9,431

10, 310

465
7,205

11, 005
7,002
5,028
3,676
4,031

1,864
105

2,481
714

12, 027

4,768
3,598
2,445
2,949
5,117
3,390

268
3,143
8,952

820

8,291
7,335
5,506
3,018
1, 172

2,134
16, 202
32, 267
19, 397
4,269
7,672
5,043
6,178

573
3,646
4,854

721
15, 505
1,273
2,967

41, 090
7,535

516
13, 976
1,288
2,908
3,226
1,768
5,583
5,859

290
4,880
6,785
4,577
2,905
2,293
3,029

667
63

1,608
378

9,888
4, 110
1,809
1,872
2,224
1,738
2,080

211
1,450
7,265
400

5,290
3,930
3,728
1,754
541

689
8,446

26, 303
10, 888
1,586
4,926
2,986
3,012

362
1,523
5,101

520
15, 628
4,382
1,082

29, 034
4,849

457
7,034

721

741
1,568
1,975
3,840
4,425

173
2,315
4, 153
2,404
2,099
1,365
959

1,405 59.8

43 75. 1
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Table 2. Prevalence rates of probable or definite rheumatic fever per 1,000 students surveyed,
by sex and State of residence at time of survey, 1956-60

Rank1 State of residence

Total

Cases
Rate per
1,000 ex¬
aminations

Male

Cases
Rate per
1,000 ex¬
aminations

Female

Cases
Rate per
1,000 ex¬

aminations

47

9
43
29
11
32
38

33

36

13
22
7

16
18
26
34
23

31
45
39
15
40
19
4

20
1

30

27
6

35
21
25
24
42
2

14
46

41
8

28
48
3

44
37
12
17
10
5

Total_

Alabama_
Alaska_
Arizona_
Arkansas_
Caiifornia_
Colorado._
Connecticut_
Delaware_
District of Columbia
Florida_

Georgia_
Hawaii_
Idaho_
Illinois_
Indiana_
Iowa_
Kansas_
Kentucky_
Louisiana_
Maine_

Maryland_
Massachusetts_
Michigan_
Minnesota_
Mississippi_
Missouri_
Montana_
Nebraska_
Nevada_
New Hampshire_
New Jersey_
New Mexico_
New York_
North Carolina_
North Dakota_
Ohio_
Oklahoma_
Oregon_
Pennsylvania_
Rhode Island_

South Carolina_
South Dakota_
Tennessee_
Texas_
Utah_
Vermont_
Virginia_
Washington_
West Virginia_
Wisconsin_
Wyoming_
Foreign group_

2 9, 044 17.5 5,474 17.7 3,552
17
19

110
12

327
225
73
51
46
91

69
4

110
292
40

302
243
145
63
31

41
258
688
684
68

263
296
188
37
75

150
42

394
106
70

1,237
136
37

495
21

42
142
56
59

382
5

86
277
152
134
126

27 6.7 16

5.9
133.3
25.8
12.6
14.7
22.9
10.8
11.5
7. 1
13.5

11.8
7.5

20.0
19.0
31.7
23.5
22.2
14.2
15.2
17. 1

13.1
9.9
12.0
22.2
13.6
19.8
32. 1
21. 9
47. 1
13.4

16.5
26. 4
15. 1
17.3
15.5
18.9
10.6
42.6
24.3
10. 1

11.2
28.2
14.7
6.6

39. 1
10.3
12.3
23.7
21.-6
23. 4
37. 1

5.3

6
5

46
3

148
113
34
23
25
22

29
2

47
121
14

107
79
66
17
11

13
97

300
254

9
111
133
53
10
25

70
23
160
84
24

459
56
15

154
8

9
51
30
22
153
2

26
115
52
66
40

10

1 Rank of prevalence rates for total group surveyed in each State of continental United States.
assigned to ratios observed in AlasKa, District of Columbia, Hawaii, and foreign students.

2 Only 18 cases were found in the sex not stated category and are not included in this table.

Rank not
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Of the 9,044 cases of definite or probable
rheumatic fever, 2,971, or 5.7 per 1,000 students
examined, were reported by a physician as hav¬
ing a murmur indicative of rheumatic heart
disease. The prevalence of rheumatic heart
disease per 1,000 students examined is listed
by State in table 3. A rather wide variation is
evident in the rates according to the student's
State of residence at the time of the survey,
from a low of 2.0 per 1,000 for Alabama to a

high of 12.3 per 1,000 for Oregon. In general,
the geographic distribution of rheumatic heart
disease prevalence rates, as shown in figure 4,
is similar to that observed for the prevalence of
rheumatic fever regardless of the presence of
evidence of rheumatic heart disease.
The prevalence rates for rheumatic heart dis¬

ease were similar for males (6.0) and for fe¬
males (5.4), as well as for white students (6.3)
and nonwhite students (6.4).
Discussion

Several major methodologioal problems were

recognized in the design and course of this
study. The first related to the expected varia-
bility of findings based on interviews and physi¬
cal examinations conducted by a large number
of physicians in different parts of the country.
Recognition of this inherent variable was ac-

companied, however, by the realization that
there was no means of assessing the difference
among physicians in their background, training,
or degree of interest in conducting the study.
The variability of training and experience

of physicians in any one geographic area due
to the nationwide origin, dissemination, and
mobility of physicians today was felt to be a

mitigating factor which tended to minimize
the physician variable. Indeed, these differ¬
ences could only be completely eliminated by the
impossible alternative of having only one physi¬
cian conduct the entire one-half million inter¬
views and examinations.
The other major difficulty concerned the final

definition of the "positive" or "negative" case

in the review of the records submitted to the
Heart Disease Control Branch for analysis.
The theoretically objective analysis of these rec¬

ords by several staff physicians was quickly
found to be quite subjective when disagreement

both between "jurors" and on the part of the
same juror was shown to be present on "blind"
re-insertion of previously reviewed records.
For this reason, the scoring system previously

described was developed and applied to all rec¬
ords submitted. During a pretest period, high
levels of agreement were noted between the
scoring technique and the "physician confer¬
ence" clinical evaluation on several thousand
records.
While such a scoring system helped to mini¬

mize the "reader" or "analyzer" variable, it was
also recognized that the disease itself brought
with it a combination of problems. A deter¬
mination of the occurrence of this variable dis¬
ease, especially by means of a retrospective
history is fraught with difficulty. This is due
to a number of factors, including the lack of a

specific diagnostic laboratory test, the sometimes
"loose" application of the Jones criteria, and
the absence of a residual heart murmur in most
patients. While the emotional impact of the
diagnosis on the family is a definite advantage
in recall, such recall may reflect only the mere
mention of the disease by a physician in con-

sidering his differential diagnosis of an acute
nonrheumatic febrile illness, which was erro-

neously taken as confirmation of this diagnosis.
Taking these considerations into account it

appears that complete acceptance of the stu¬
dent's history of rheumatic fever in view of
the tendency toward over-diagnosis of febrile
illnesses during childhood would lead to the
inadvertent inclusion of a number of false posi¬
tives, thus yielding a rate higher than the hy¬
pothetical true value. Conversely, using only
the examining physician's retrospective evalua¬
tion of a history of rheumatic fever would yield
too many false negatives, since it has been our

experience that many physicians do not feel
justified in confirming a past diagnosis in the
absence of demonstrable rheumatic heart dis¬
ease at the time of their own examination. We
were pleased and considerably reassured as to
the value of the scoring system used in this
study to find, as shown in table 4, that the num¬
ber of "positives" as classified by this method
lay between these two extremes and may be pre¬
sumed, therefore, to approximate more closely
the hypothetical true value than would either
of the other two alternatives.
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Figure 3. Prevalence rates of definite and probable rheumatic fever including rheumatic heart
disease among college freshmen, in quartiles, by State of residence at time of survey

Less than one-third of the total rheumatic
fever cases would have been identified by physi-
cal examination only. There is no question,
however, of the usefulness of including physi-
cal examination as part of a prevalence survey,
since one-fourth of those found to have rheu-
matic heart disease on this examination had no
prior history of the disease and would therefore
not have been detected or counted if we had
examined only those with a positive history of
rheumatic disease (table 4).
Those cases that theoretically have been

missed by the combined method of question-
naire, physician interview, and physical exami-
nation would consist of an unknown number of
students without recalled history and without
current signs of rheumatic heart disease. These
could be detected in such a retrospective study
only by having access to complete past medical
records for each student. The foregoing meth-
odological problems must be kept in mind when
using the data derived from this study and
particularly when comparing this study with

other studies that are based on either medical
history or physical examination alone.
The wide disparity noted in the prevalence

rates by State of residence raised the question
of how representative of the nationwide preva-
lence of rheumatic fever among young adults
is the rate observed in our study group. The
geographic distribution of students surveyed
might be expected to be different from that
of all persons in the United States of their age
group (18-21 years) for two principal reasons:
(a) the percentage of 18-year-old students who
enter college varies widely from State to State,
and (b) the number of students surveyed from
any State was the fortuitous resultant of the
number of colleges that volunteered to partici-
pate and the time period over which they par-
ticipated. To appraise the effect of this dispro-
portionate geographic selection process on the
estimated national prevalence rate of rheumatic
fever among young adults, we compared the
percentage distribution of the surveyed stu-
dents by State of residence with that of the
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Table 3. Prevalence rates of probable or definite rheumatic heart disease per 1,000 students,
surveyed, by sex and State of residence at time of survey, 1956-60

1 Rank of prevalence rates for total group surveyed in each State of continental United States.
assigned to rates observed in Alaska, District of Columbia, Hawaii, and foreign students.

2 Onlv 3 cases were found in the sex not stated category and are not included in this table.

Rank not
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enumerated 15- to 19-year-old population in
the 1960 census. When these percentages are
grouped into quartiles according to the com-
puted prevalence rates for rheumatic fever in
each State, the students residing in the 12
States having the highest rheumatic fever prev-
alence rates (first quartile) comprised only 11.8
percent of the total students surveyed, but this
compared favorably with the 11.3 percent for
15- to 19-year-old persons residing in these same
States.
A somewhat higher percentage (39.4 percent)

of the students surveyed resided in States com-
prising the second quartile, than the percentage
(29.3) of the general population aged 15 to 19
years residing in those States. On the other
hand this relationship was reversed for States
comprising the third quartile (21.6 percent of
the surveyed population versus 34.5 percent of
the 15- to 19-year-old population). The fourth
quartile (lowest rheumatic fever prevalence
rates) had again about the same proportion
of students aged 15 to 19 years in the general

population as in the group surveyed (26.8 com-
pared with 24.3 percent). It can be concluded
then, that the students surveyed were slightly
more concentrated in States having rheumatic
fever prevalence rates above the computed na-
tional average than the total population of
young adults from which they were selected. A
crude adjustment for this selection bias reduces
the rheumatic fever prevalence rates for U.S.
students only slightly, from 17.5 to 17.1 per
1,000 examinations.
The adjusted national rheumatic fever prev-

alence rate would be representative of all young
adults if we could assume that there is no dif-
ference between the rheumatic fever prevalence
rate among college freshmen and those in the
same age group who do not enter college. Col-
lege freshmen, however, may be considered to
have a far more favorable socioeconomic status
than their noncollege contemporaries. This
tends to lead to the assumption that the com-
puted adjusted rate of 17.1 per 1,000 is in all
probability an underestimate for this general

Figure 4. Prevalence rates of current rheumatic heart disease among college freshmen, in quartiles,
by State of residence at time of survey
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age group, since rheumatic fever incidence is
generally considered to vary inversely with the
socioeconomic status. Moreover, the rates ob¬
served among the highest socioeconomic group
represented by college freshmen are understated
to the extent that rheumatic heart disease can

be sufficiently disabling to preclude college
admission.
A review of the literature discloses no large-

scale studies among 18- to 21-year age groups
designed to determine the combined prevalence
of a validated history of rheumatic fever and
of rheumatic heart disease. Dublin {2), in his
study of a small sample of the U.S. National
Health Survey (1935-36), estimated that the
prevalence of rheumatic fever among children
5-14 years of age ranged between 12 to 20 per
1,000.
In regard to the prevalence of rheumatic

heart disease, Cole {3) noted a rate of approxi¬
mately 8 per 1,000 among 28,000 students at the
University of Wisconsin between the years 1931
and 1939; Paul and Leddy (^) reported a rate
of 8.2 per 1,000 among 7,914 Yale students in
1932; Hedley (5), in a review of health ex¬

aminations of 46,000 students in 14 large uni-
versities with well-organized student health
services, noted a prevalence of 6.4 per 1,000
population for rheumatic heart disease. Inter¬
estingly, the rate of 7 per 1,000 observed in
1947-48 by Shearer and associates {6) among
the university students in Colorado was ap¬
proximately the same as that observed among
Colorado students in our study. The criteria
used for defining rheumatic heart disease in the
Shearer study, however, appear to be more re-

strictive than those used in the current survey.
Despite the decline in reported morbidity and

mortality from rheumatic fever and rheumatic
heart disease the findings in the present preva¬
lence survey among young adults, although they
cannot be compared with those obtained in past
prevalence surveys because of methodological
differences, have shown this disease to be of con¬

tinuing public health importance.

Summary
A study of 517,129 college freshmen, entering

137 colleges over a 5-year period, indicates that
the prevalence of rheumatic fever and partic-

Table 4. Number of cases of rheumatic fever
and rheumatic heart disease identified among
517,129 college students, by methods of iden¬
tification, 1956-60

Method

Scoring system:
Rheumaticfeverandrheumatic

heart disease_
Definite_
Probable_

History reported by student:
Rheumatic fever andrheumatic

heart disease_
Physician validation of history

by interview:
Rheumaticfeverandrheumatic

heart disease_
Physical examination by phy¬

sician:
Rheumatic heart disease_
With known history of rheu¬
matic fever_

Without history of rheu¬
matic fever_

Number
of cases

9,044
7,427
1,617

11,285

7,500

2,971
2,218

753

Rate per
1,000 ex¬
aminations

17. 5
14. 4
3. 1

21. 8

14. 5

5.7

4.2

1.5

ularly rheumatic heart disease remains an im¬
portant public health problem. These findings
are in sharp contrast to the decrease shown in
official morbidity reporting, in mortality sta¬
tistics for this disease, and to the apparent de¬
crease in the incidence of streptococcal disease
as officially reported throughout the United
States.

Differences between the sexes in prevalence of
heart disease were not significant. Race differ-
entials were also not considered significant, in
view of the small and somewhat geographically
biased sample of nonwhite students surveyed.
Findings were based on a two-part question¬

naire; a history completed by the student, and
a physical examination report filled out by a

private or student health physician. Analysis
of the questionnaires revealed 9,044 "definite"
and "probable" cases of rheumatic fever or

rheumatic heart disease, or both.
The national prevalence rate of rheumatic

fever in this population age group was 17.5 per
1,000, with a range from 6 per 1,000 to 40 per
1,000 among the various States. The national
rate for rheumatic heart disease was about 5.7
per 1,000, with a range in the individual States
from 2 to 12 per 1,000.
The geographic distribution of rheumatic
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fever with or without rheumatic heart disease
shows the highest rates in the Rocky Mountain
area and in the northern temperate zone.

Prophylaxis
This section of our report examines the degree

of application of prophylaxis against recur-

rent attacks of rheumatic fever among college
freshmen who had an initial or subsequent at¬
tack of rheumatic fever at a time when second¬
ary prophylaxis was generally recommended.
The efficacy of daily chemical or antibiotic

prophylaxis against the development of re-

current attacks of rheumatic fever has been
known for more than two decades and it is amply
documented. Recent well-controlled studies by
Feinstein and associates (7) have shown that
well over 90 percent protection is afforded
patients who receive such prophylaxis.
The first official recognition of this public

health measure was the statement published by
the American Heart Association in 1953 (8).
Two years before, however, Modern Concepts
of Cardiovascular Disease contained an article
suggesting the same principles, based on the
work of Massell and others in 1948 (9). The
effectiveness of the sulfonamides had been re¬

ported earlier by Kuttner and Reyersbach in
1943 (10), Thomas and associates in 1941 (11),
and Dodge and associates in 1940 (12). Co-
burn and Moore had suggested and used chemo-
prophylaxis in 1939 (13).

Little would be gained in this report by a

review and perpetuation of the seemingly end-
less discussion as to whether the group A strep¬
tococcus is the "sufficient" cause of the attack of
rheumatic fever. It appears certain that this
organism is at the very least a "necessary"
cause and that prophylaxis does indeed regu¬
larly and almost completely prevent subsequent
attacks of this disease in the susceptible host.
The importance of other factors, whether
hereditary, environmental, or emotional, are not
germane to this report.

In the face of such clear-cut evidence for al¬
most one generation, it is becoming increasingly
difficult to understand or to justify the singular
lack of acceptance of this preventive measure

against a disease which still kills more children
and young adults than either poliomyelitis or

tuberculosis. The discovery of a preventive
measure against disease does not automatically
make the elimination of that disease a fait
accompli.

Nonapplication of this preventive measure

cannot be explained or rationalized by reason

of rheumatic fever having become a numeri-
cally unimportant cause of illness. Such rea-

soning is simply untenable in light of the
evidence derived from this study and other in¬
dices of current morbidity. One is also forced
to reflect upon the basis for the numerous and
stoutly defended "practical" compromises with
which we have been preoccupied in recent years.
Suggestive findings that one group or another
may not require prophylaxis may discourage
its use for those in whom there is no question
of the need. There is, in fact, up to the
present time no concrete evidence to justify
the routine exclusion of any special group of
rheumatic fever patients from prophylaxis pro¬
grams. It would seem far more rewarding to
direct our attention first toward the determina¬
tion of the actual extent of current usage of
rheumatic fever prophylaxis and, if this is
found to be as low as general impressions in¬
dicate, to find out why.
The factors to be considered in such investiga¬

tion include physician acceptability, economic
feasibility, practicality of continuous medica¬
tion, patient education and acceptability, and a

large number of medical care administrative
problems. Several short-term studies have
sought to determine the duration of successful
administration of rheumatic fever prophylaxis
in indigent clinic populations. Lendrum and
Kobrin (llf) and Wallace and associates (15)
have noted that as many as 50 percent of pa¬
tients have discontinued followup and prophy¬
laxis after only 1 to 1% years. Considerable
attention has subsequently been drawn to the
fact that these studies were focused on indigent
clinic patients and by implication on a relatively
uneducated or uneducable group. Corollary
emphasis is given to the statement that the
private patient will and does follow instruc¬
tions much more adequately and continuously.
The retrospective study of rheumatic fever

among college freshmen provides the opportu-
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Table 5. Use of prophylactic medication by students with rheumatic fever or rheumatic heart
disease, or both, by State of residence at time of attack, 1956-60

1 Rank of percentages ever on and currently on prophylaxis in each State of continental United States.
not assigned to percentages observed in Alaska, District of Columbia, Hawaii, and foreign students.

Rank
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nity for an evaluation of the use of secondary
prophylaxis against rheumatic fever. The
number of cases (approximately 9,000 derived
from the total surveyed population of slightly
over one-half million students) was sufficiently
large for detailed analysis of pertinent varia¬
bles. Geographic distribution of this age group
was not remarkably different from that of the
general population. The relatively high socio¬
economic and educational level of the study
group allowed a determination of the degree to
which physicians and patients have been con-

vinced of the necessity for continuous secondary
prophylaxis and minimized the economic and
communication artifacts. Students in this age
group (18-21 years) also passed through their
period of maximum susceptibility to rheumatic
fever attacks (ages 5 through 12 years) at a

time when physicians were applying the Jones
criteria and were generally aware of the value
of prophylaxis against recurrences.

Method

Using the rheumatic fever questionnaire de¬
scribed in the preceding paper, students report¬
ing a positive history of an attack of rheumatic
fever were asked to answer a series of ques¬
tions concerning medication received. They
were requested to identify the drug or anti-
biotic, the age at which it was first administered,
the duration of such administration, and
whether they were currently taking any medi¬
cations to prevent recurrent attacks of rheu¬
matic fever.
Analysis was restricted to the 9,044 students

who, on the basis of their history and clinical
findings, were considered to have had rheumatic
fever or rheumatic heart disease. This ex¬

cluded some 2,000 students who reported that
they had suffered an attack of rheumatic fever,
but whose history was not validated by the
examining physician.

Included, however, were 753 students with
definite current rheumatic heart disease but who
could recall no history of rheumatic fever.
They represent a group in whom prophylaxis is
indicated. They also point up the failure of
prior school health examinations to reveal this
diagnosis and to bring it to the attention of the
student.

Results

The percentages of students currently on pro¬
phylaxis according to State of residence at the
time of attack are shown in table 5. Nation¬
ally, of the 9,044 students who should have
been receiving prophylactic medication only
12.2 percent were actually receiving it. The
percentage of students currently receiving
prophylaxis varied froim none (Vermont and
Alabama) to 25.8 percent (Maine). No clear
geographic pattern is observed with reference
to the level at which long-term prophylaxis is
maintained. The percentage of students re¬

ceiving prophylaxis in a particular State is not
altered appreciably when the data are analyzed
according to the State of residence at the time of
survey rather than residence at time of attack
as shown in figure 5.
Knowledge of the State of residence during

the known first attack and the additional infor¬
mation as to whether prophylaxis had ever been
prescribed afforded an opportunity to deter¬
mine the physician's awareness of and the use

of prophylaxis at the time of this attack. Of
the 9,044 students, 4,583, or 50.7 percent reported
receiving prophylaxis at some time following
their initial attack (table 5). Once again the
range is quite wide, from a low of 28.6 percent
for Delaware residents to 67.2 for residents of
Louisiana. There does not appear to be any
strong association between the level of use of
prophylaxis and the relative prevalence of the
disease.
A comparison of the two categories of ever on

prophylaxis and currently on prophylaxis shows
no correlation between States having an original
high level of prophylaxis and States having a

high level of continuation of such prophylaxis.
The nature of the prophylactic agent used by

the 4,583 students reporting using one or a com¬

bination of drugs is shown in table 6. Almost
half of the treated group received penicillin
alone, one-sixth received a combination of peni¬
cillin and sulfa drugs, another sixth received
sulfa alone, and the remaining sixth did not

specify the drug.
An increasing use of prophylaxis at the time

of the initial attack would be expected as the
knowledge of this preventive measure became
more widely disseminated between the years
1940 and 1960. The 50.7 percent overall per-
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centage may tlhus be giving ani erroneous picture
of the more recent application of this measure.
As shown in table 7, the initial use of this pre-
ventive measure was noted in almost 80 percent
of the students whose first attack occurred be-
tween 1955 and 1960. The "maintenance" of
this prophylaxis, however, remains a problem
because there is a considerable dropout of
patients on prophylaxis, even during the later
period (table 7).

It woould likewise be assumed t,hat patients
witlh known lheart disease would be impressed
witlh the n-eed for protection against the recur-
ren-it damaging attacks of rheumatic fever.
Tlhis is indeed the case, but again despite an
initial high usage, the perceentage of those con-
tinuing in the category "currently on" is still
discouragingly small, with a maximum of 38.7
percent in the definite rlheumatic heart disease
group (table 8).
The further analysis of the relationship of

initial usage and current usage of prophylaxis
requires attention to the length of time elapsed

Table 6. Reported use of prophylaxis by 9,044
students with rheumatic fever or rheumatic
heart disease, or both, 1956-60

Use of prophylaxis INumber

Total cases ----

Unknown --

Not given --

Agent given --

Peniicillin tablets
Penicillin injections
P1eiicillin, type unspeci-
fied-

Penicilliin aind sulfa
drugs -

Sulfa drugs alone
Type Inot specified -.--_

9, 044

2, 516
1, 945
4, 583
1, 249
809

120

763
846
796

Percent
of

total

100. 0

27. 8
21. 5
50. 7

Percent
given
prophy-
laxis

100. 0
27. 3
17. 7

2. 6

16. 6
18. 5
17. 4

between the date of the first attack and the time
of the, college entrance examination. This is
shown in table 9, which illustrates the gradually
decreasing percenitage of use with the passage
of time from onset of the disease. It is quite

Figure 5. Percentage of students currently on prophylaxis, in quartiles, according to State of
present residence
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evident that this percentage had already
dropped to a low of 33 percent even before the
often used "magic number" of 5 years following
the attack has elapsed.

Finally, in completing the characterization of
the group "ever on" and "currently on" prophy¬
laxis it is of value to determine whether those
who have had several attacks of rheumatic fever
are more likely to have been placed on such a

prophylactic program and whether they would
also tend to remain on such medication. These
students have already had one or more recurrent
attacks and have, in a sense, proved to them¬
selves and to their physicians their suscepti-
bility to such recurrences. A positive correla¬
tion between the number of recurrent attacks
and both the initiation and continuation of

prophylaxis is shown in table 10. Here, too,
however, there is little comfort to be gained
concerning the success of rheumatic fever pre¬
vention programs when only one-third of those
who have already had multiple attacks are being
maintained on prophylaxis.
Discussion
This study reveals a surprising and disap-

pointing lack of application of prophylaxis
against recurrent attacks of rheumatic fever
among entering college students. This is most

significant, because this age group (18-21 years)
comprises young men and women who had their
initial or subsequent attack following the gen¬
eral acceptance of the efficacy of such secondary
prophylaxis against the disease.

Table 7. Students with rheumatic fever or rheumatic heart disease, or both, ever on prophylaxis
and currently on prophylaxis at time of survey, 1956-60
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There is some evidence from this study that
physician education toward the use of this pre¬
ventive technique has been quite successful
and that special educational efforts can be effec¬
tive (table 7). Note the greater than usual rise
in the percentage of patients placed on prophy¬
laxis in 1953, the year during which "Heart
Association Recommendations" were published.
The increased usage of prophylaxis corre-

lated positively with recency of attack, with
the students' knowledge of a diagnosis of rheu¬
matic heart disease, and with the number of
attacks. These data also give further evidence
of the effectiveness of both physician and pub¬
lic education over the past decade.
In the area of long-term maintenance of the

needed prophylaxis, the greatest failure be¬
comes evident. The gradual "dropping out,"
which occurs with each year following the onset
of the disease is shown in table 9. The main¬
tenance of prophylaxis is completely dependent
on regular and continuing contact between the
physician and the patient. Thus it becomes evi¬
dent that the major public health problem in
this prevention program is one of medical care

administration in achieving this continuing di¬
rect physician-patient contact. The problem
faced by the private physician in recalling a

delinquent patient to his office is a difficult one

both logistically and ethically. At this point,
the public health agencies can and should be
providing their maximum service by encourag¬

ing the patient to return to medical supervision
on a regular basis.

Patient delinquency is not unique to private
medical practice, it is shared even by special
rheumatic fever clinics. An unpublished study
by one of us noted that transfer of patients
from a children's cardiac clinic to an adult
cardiac clinic for reasons of age alone, caused
approximately a 50 percent loss of these patients
to care and supervision because of inadequate
administrative mechanisms for the transfer and
recall of patients.
In addition to the administrative problems

of continuity of care, there are two other more
clinically oriented questions which might pos¬
sibly be contributory to the poor record of pro¬
phylaxis found in this study. The first is a

point of view recently presented by Feinstein
and Spagnuolo (16) that only those patients
suffering definite heart damage during the first
attack are in need of such a preventive measure.

It is held that if heart involvement does not
occur during the first attack it will not occur

in subsequent attacks. This has not been true
in our experience with individual cases nor in
the recent study by Kuttner and Mayer (17).
This hypothesis would thus require much more

documentation before it could become a gen¬
erally acceptable reason for nonadministration
of prophylaxis following definite rheumatic
fever attacks.
The second clinical question relates to the

Table 8. Students on prophylaxis at time of survey, according to history of rheumatic heart
disease, 1958-60

Note: Data on students' history of rheumatic heart disease not available for 1956-57.
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Table 9. Percentage of students receiving sec¬

ondary prophylaxis for varying periods of
time, 1956-60

duration of the need for prophylaxis following
an attack of rheumatic fever. A number of
empirical judgments have been made and sev¬

eral studies have attempted to determine the
point in time following such an attack when the
risk of recurrence becomes negligible; that is,
when it approximates the risk incurred by per¬
sons of comparable age in the general popula¬
tion (18). Dublin's estimate (2) of the yearly

incidence of rheumatic fever during the pre-
antibiotic era was 2 per 1,000 per annum in
the 5- to 14-year age group of the general
population.
The data obtained from the college health ex¬

amination included the dates at which the first
and second attacks occurred. Using those pa¬
tients who gave the age and date of first attacks
as the population at risk, we calculated second
attack rates at yearly intervals subsequent to
the first attack by means of a life table proce¬
dure. The calculated second attack rates for
all age groups combined, and second attack rates
specific for the age of the patient at the time
of first attack are given in table 11.
The theoretical risk of second attacks of rheu¬

matic fever is summarized in table 12 for
individual years and for 5-year periods follow¬
ing initial attack, and also by the age of the
patient at the time of first attack.
The low risk of attacks observed in this study

must not be compared with other studies in
which no prophylaxis had been given to the
study group. The college group reported here
was exposed to an originally high usage of pro¬
phylaxis and some are still continuing this
medication.
The life table has, however, one useful pur¬

pose in demonstrating that even though the risk
in this partially protected group is quite low,
there is no definite point in time covered by our

observation period of 15 years following initial
attack at which the risk of a recurrent attack
can be considered negligible. The recurrence

Table 10. Students on prophylaxis at time of survey, according to number of attacks of rheumatic
fever, 1956-60

1 Includes students diagnosed as having rheumatic heart disease but having no history of rheumatic fever.
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Table 11. Risk of second attacks of rheumatic fever, by age of patient at initial attack and
interval from onset of initial attack, 1956.60

Average interval in years from
onset of first attack

(*)

Persons exposed
to risk at

beginning of
period

(Ix)

Person-years
of exposure to

risk

(Lx)

Number
of second
attacks

(dx)

Number of
persons with-
drawn from
observation

during
period
(wx)

Second
attack rate
per 1,000

(qx)

Total, all ages

7, 322
7, 216
6, 797
6,400
6,074
5,663
5,241
4,749
4, 285
3,828
3,376
2,862
2,332
1,706
1, 114
723

158
156
152
145
143
140

0_
1_
2_
3_
4_
5_
6.
7_
8_
9_
10
11
12
13
14
15

0
1
2
3
4
5

0_
1_
2_
3_
4_
5_
6_
7_
8_
9_
10

See footnotes at end of table.

rate between the 10th and 15th year following
the last attack was still between 2 and 6 per
1,000.
Summary
The use of prophylaxis against recurrent at¬

tacks of rheumatic fever was found to be dis-
appointingly low in a group of 9,044 college
freshmen with definite and probable rheumatic
fever or rheumatic heart disease, or both. Ap-

7, 296. 0
7, 155. 0
6, 726. 5
6, 311. 5
5, 938. 0
5, 496. 5
5, 038. 0
4, 550. 0
4, 078. 0
3, 613. 0
3, 129. 0
2, 605. 0
2, 024. 0
1, 413. 0

919. 5
(2)

1 54
297
256
149
139
89
86
66
43
22
20
16
10
6
2

(2) (2)

52
122
141
177
272
333
406
398
414
430
494
514
616
586
389

0- to 2-year age group

(2)

158. 0
156. 0
152. 0
145. 0
143. 0

(2) (2)

3- to 4-year age group

1 14. 8
41. 5
38. 1
23. 6
23. 4
16. 2
17. 1
14. 5
10. 5
6. 1
6.4
6. 1
4. 9
4. 2
2. 2

(2)

(2)

25. 3
25. 6
46. 1
13. 8
21. 0

proximately 12.2 percent of those requiring
such prophylaxis were actually receiving it.
The initiation of prophylaxis at the time of

the attack was as high as 80 percent during re¬

cent years, indicating that physician education
has been relatively adequate.
The major difficulty appears to be the admin¬

istrative mechanism of maintaining continuity
of care, which is a definite requirement for ef-
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Table 11. Risk of second attacks of rheumatic fever, by age of patient at initial attack and
interval from onset of initial attack, 1956.60.Continued

1 Number reporting a second attack, on the average, within 6 months after first attack; the computed second
attack rate multiplied by two to represent an annual attack rate.

2 Number of persons exposed to risk too small to warrant calculation of second attack rate.

fective prophylaxis. The students' awareness

of heart damage and the recency of attack and
multiple attacks correlated positively with in¬
creased level of use of prophylaxis.
The risk of second attack is still at a signifi¬

cant level between the 10th and 15th year fol¬
lowing the first attack. The risk beyond the

15th year unfortunately could not be deter¬
mined from this study.
The rheumatic fever-rheumatic heart disease

complex remains an important public health
problem, and the solution to this problem is by
no means receiving the benefit of the knowledge
which has been available for several decades.
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Table 12. Theoretical risk of second attacks of rheumatic fever by age of patient at initial attack
and interval from onset of initial attack, 1956-60

Number of persons exposed to risk too small to warrant calculation of second attack rate.
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Although maintenance of prophylaxis de-
pends on a regular, continuing relationship be-
tween physician and patient, private physicians
are faced with both logistic and ethical prob-
lems in setting up systems for patient recall.
It is here that public health agencies can and
-must exercise their community responsibilities
by providing the facilities and services to maxi-
mize medical supervision of patients on a regu-
lar basis.
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