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III. HISTORIES OF PREVIOUS ATTACK

IN outlining the method of study, it was observed that at the 
outset the positive and negative histories of individuals with 
respect to communicable disease were recorded. As in the 

case of current attacks, the informant for these histories of past 
attack in a given family or household was usually the housewife. 
At the end of the study the histories of each individual were 
re-checked and it is felt that, particularly for the younger persons, 
the records are as accurate as it was possible to make them. In the 
case of whooping cough, positive history data should be more 
reliable than in the case of diseases such as measles or scarlet fever 
whose differential diagnosis is more complicated, for the char
acteristic whoop makes the lay and professional diagnosis of 
manifest attacks quite simple. The prolonged and sometimes spec
tacular course is also less likely to be forgotten. It should, however, 
be borne in mind that this type of information can be no more 
accurate than the memories of the persons who furnish it.

I. The Significance of Positive History Data. The data are im
portant in any study of the epidemiology of whooping cough in 
part because it is known that a very large proportion of the 
persons attacked by the disease become immune. Thus of the 280 
cases in the present study only thirteen were known to have had 
a prior attack and in only six was the prior history unknown. For 
persons under 20 years of age—the group whose histories are con
sidered to be most accurate—the incidence rates are shown in 
Table 7. The relatively low rate of 2.1 per 1,000 among individuals 
with positive history indicates a fairly high degree of immunity

* From the Milbank Memorial Fund. The first two sections of Dr. Wheeler’s mono
graph were published in the October, 1935, issue of the Q uarterly, xiii, No. 4, pp. 366-380.



Table 7. Incidence of whooping cough in 
persons under 20 years of age according to 
history of prior whooping cough attack, Cat
taraugus County, 1929-1932.

History of 
Previous Attack

Rate per 
1,000 Cases Person-Years

Observed

TO TA L 45.8 260 5 .6 7 4

Positive x.c 6 2- .9 5 0
Negative 97.0 2 -5 1 1 . 5 8 7 ^
Unknown 21.9 3 1 3 7

or, if it is maintained that the immunity conferred by an attack 
is absolute, a relatively low error in the recording of histories. 
After the age of 20 years, the value of a positive history as evidence 
of immunity seems to de
cline rapidly with age.
Seven out of the sixteen 
cases with known history 
in this latter group were 
recorded as having had a 
prior attack. Whether this 
is due to inexact recollec
tion on the part of the in-
formant, to the fact that  ̂Person-years of individuals with negative his-

* tory who contracted whooping cough during the
the immunity conferred 
by an attack is not lasting, 
or to a combination of these factors, is uncertain.

Whatever may be the limitations of positive history data as 
indices of the immune status of individuals, they do offer an alter
native means for studying the prevalence of manifest whooping 
cough and for checking results obtained by other methods.

The preliminary gross data on recorded histories of attack in the 
Cattaraugus survey have been presented by Sydenstricker and 
Collins.^ These authors give the percentages of individuals who, 
at the start of the survey were recorded as having had whooping 
cough, and compare them widi similar urban figures with par
ticular reference to Hagerstown. They show that although these 
percentages increase with age somewhat less rapidly in Cat
taraugus than in the City, they tend to reach approximately the 
same figure for individuals 20 years of age and over.

When the history data for Cattaraugus were later checked with 
the informants in each household, there were slight changes and,

Sydenstricker, Edgar and Collins, Selwyn D.; Age Incidence of Communicable 
Diseases in a Rural Population. Public  H ealth  Reports, United States Public Health 
Service, January i6, 1931, xlvi, No. 3, p. too.
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for this reason, as well as to give more detailed figures, the per
centages of individuals who at a given age were recorded as 
having had whooping cough at any time prior to that age are pre
sented again in Table 8,

The manner in which the percentage with positive history of 
attack at age 20 may be used in checking the observed incidence 
has been outlined above. A  more detailed comparison may be 
made, as Henderson^* and Collins”  have shown, by either differ
encing the positive history percentages at each age and comparing 
the resulting figures with the age-specific incidence expressed in 
per cent, or by cumulating the latter and comparing it with the 
history percentages age by age. The method of cumulating the 
observed incidence has been followed in the first column of 
Table 8 and compared graphically with the curve of positive his
tory percentages in Figure 4. Because the history data center on 
the stated age, whereas the incidence data center between the given 
ages, the correspondence between the two is more evident in the 
graph than in the table. It will be seen that the history figures are 
in general somewhat below the cumulated incidence, but that 
they show a fair agreement at the younger and older ages. Dis
crepancies may be due to one or more of three possibilities: ( i)  an 
incidence above the normal for the period of the survey; (2) a 
recent trend toward a younger age-incidence; and (3) a tendency 
on the part of the informants to understate the histories at younger 
ages. In explanation of the differences, under the age of one year, 
it should be recalled that whooping cough tends to recur in cycles 
and that infants might be expected to show relatively small pro
portions with prior history just before an epidemic occurrence. 
Such differences should, however, not persist for as long a period 
as the differences between these two sets of figures do.

Henderson, E. C.: A  Census of Contagious Diseases. A m erican Jou rn al o f Public  
Health, September, igi6, vi. No. 9, p. 971.

Collins, S. D.: Age Incidence of the Common Communicable Diseases of Children. 
Public H ealth  R eports, United States Public Health Service, April 5, 1929, xliv. No.
14. p. 763-
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'  The cumulated incidence figures are offset slightly to indicate the somewhat dif
ferent age base for incidence as compared with history data mentioned in the text. 
The incidence data are for age as of last birthday while the history data are for age 
as of nearest birthday, and, therefore, six months younger.

 ̂Average age three months.
® History data tend to show declining percentages at later ages presumably because 

an early attack is forgotten.
Table 8. Per cent of persons in the surveyed population at specified ages for 

whom a history of an attack of whooping cough prior to the beginning of the 
survey was obtained and comparison with cumulated observed incidence per 
hundred, Cattaraugus County, 1929-1932.



Fig. 4. Comparison of per cent of persons with positive history of whooping 
cough and cumulated incidence (per hundred) at ages under twenty-five years, 
Cattaraugus Morbidity Survey, 1929-1932.

It is evident that the history and observed incidence data do not 
entirely agree and that further information is needed to explain 
the lack of correspondence. The history data do show, however, 
certain detailed epidemiological facts which agree with the inci
dence observations. Thus the older age incidence of Cattaraugus 
whooping cough in comparison with that in Hagerstown is indi
cated by the slower rise of the rural history percentages with 
advancing age, a fact which was, as has been said, pointed out by 
Sydenstricker and Collins.^® It was noted above that these differ-

Loc. cit.
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V il l a g e  P o p u l a t io n F a r m  P o p u l a t io n

Per Cent 
with 

Positive 
History

Number
with

Positive
History

Number
with

Known
History

Per Cent 
with 

Positive 
History

Number
with

Positive
History

Number
with

Known
History

A LL AGES 58.8 2-99 508 ■>4 -4 830 1.52-5

0- 4 14.0 16 1 14 19-3 61 316
5 -  9 43-1 50 II6 43-5 170 391

10-14 81.8 90 n o 6 8 .1 2-32 339
1 5 ^ 85.1 243 168 76-8 368 479

Tabic 9. Per cent of persons in the farm and in the village surveyed populations 
for whom a history of an attack of whooping cough was obtained prior to the 
beginning of the survey, August, 1929.

ences in age-incidence associated with concentration of popula
tion could be demonstrated in the area itself, the farm sections 
tending to have an older age-incidence than the villages. This 
same fact may be deduced also from the history data as shown by 
the slower rise of the “farm” percentages in Table 9 and Figure 5.

A  further corroboration of the incidence data is found when 
the percentages with positive history are obtained by sex, as has 
been done in Table 10. Here the same slight but fairly consistent 
differences are noted as in the observed sex-specific incidence rates. 
Henderson^^ and Collins’̂ ® by similar studies on histories of school 
children have shown a slight but consistent excess of percentages 
with prior history in females.

It may be concluded that the history data in Cattaraugus rather 
closely parallel the observed incidence data. It should be ob
served, however, that unusual care was exercised in recording and 
checking the histories of attack. Possibly very advantageous con
ditions for collecting the information have minimized the errors 
which others have found in this type of data.^® Properly carried

Loc. cit.
Collins, S. D.: Past Incidence of Certain Communicable Diseases Among Children. 

Public H ealth  Reports, United States Public Health Service, June 27, 1924, xxxix. 
Part I, p. 1553.

In an article on the control and prevention of whooping cough (T h e  M edical 
Officer, October 20, 1923, p. 181), Saiet and Gelderen note that the information ob
tained from an enquete  of school children seemed unreliable.



out, this form of study will be found to give far more useful results 
than do the ofHcial notification figures as ordinarily obtained in 
this country, and the expense of conducting such a study is, of 
course, considerably less 
than that of periodic 
house-to-house canvass 
to determine current in
cidence.
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Fig. 5. Per cent of persons in the farm and 
in the village surveyed populations for whom 
a history of an attack of whooping cough was 
obtained prior to the beginning of the survey, 
August, 1929.

2. The Significance of 
Negative History Data.
If the positive history at 
ages under 20 years may 
be accepted as an indica
tion of immunity, it can
not be so definitely stated 
that a negative history is 
good evidence of suscep
tibility. Sydenstricker^® 
has observed that there 
appears to be an immu
nizing factor, aside from an overt attack of whooping cough, which 
becomes increasingly manifest with increasing age. The evidence 
for this is found in the fall of the incidence rate for persons without 
previous history of whooping cough in attacked families in Hagers
town from 90 per cent at early ages to 25 per cent at ages 13 and 
14 years.

Stocks^  ̂has given evidence to suggest that there may be a “ tem
porary latent immunity” in some persons with no history of 
attack, and he also mentions a possible “ inherent immunity” in 
such individuals, which is, presumably, permanent. The evidence

Sydenstricker, E .: Effect of a Whooping Cough Epidemic Upon the Size of the 
Non-Immune Group in an Urban Community. Milbank Memorial Fund Quarterly 
Bulletin , October, 1932, x. No. 4, pp. 302-314.

Stocks, Percy: On the Epidemiology of Whooping Cough in London. Jou rnal o f 
H ygien e, 1932, xxxii, p. 581.
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M a l e s F e m a l e s
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History

Number
with

Positive
History

Number
with

Known
History

Per Cent 
with 

Positive 
History

Number
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Positive
History

Number
with

Known
History

A L L  A G ES 5 4 -9 595 1 , 0 8 3 5 5 -2- 5 3 4 9 5 0

0 - 4 1 7 . 6 39 Z L L 1 8 . 3 3 8 X 0 8

5 - 9 4 ^ -3 1 1 5 ir/% 4 4 -7 1 0 5 2-35
i a - 1 4 7L . I 1 7 3 1 4 0 7 0 . 8 1 4 8 1 0 9

1 5 - 1 9 7 5 -5 1 5 7 l o 8 8 L .7 1 x 9 1 5 6

L O - 1 4 7 8 . 7 I I I 1 4 1 8 0 .3 1 1 4 14 X

Table lo. Per cent of persons of each sex in the surveyed population for whom 
a history of an attack of whooping cough prior to the beginning of the survey 
was obtained, August, 1929.

for the temporary immunity is found in variations in the ratio of 
secondary to total cases in attacked households and in the subse
quent incidence of vsthooping cough in children with no history 
of prior attack who escape infection when it first occurs in their 
households.

The use of the term “ susceptible” as a designation for those 
with no history of attack may, therefore, appear ill-advised. How
ever, it should be noted that both the observations of Sydenstricker 
and those of Stocks were made on children in urban families. The 
secondary attack rates of the households in Cattaraugus, to be 
given below, suggest that relatively few of these rural children 
under 15 years of age in an attacked household escape the disease 
if they have never before had it. It should also be observed that 
there is relatively little decline in the attack rates shown in Table 5 
until after the fifteenth year. The age incidence of the immunity 
noted by both these writers would appear, like the age incidence 
of overt attacks of whooping cough, to be somewhat retarded in 
Cattaraugus. The convenient term of “ susceptible” is, therefore, 
retained for these children although it is not one which can be 
generally used.

The proportion of “ susceptibles” at the beginning of each of



the six-month periods of the study is known. The variations in 
this figure for children under the age of fifteen years in the area 
as a whole as well as in the villages and on the farms are given in 
Table i i ,  and shown graphically in Figure 6 together with the 
total cases occurring in each six-month period. The two largest 
villages in the area were both attacked within the first year so that 
the percentages fell quite rapidly in the village population. Out
breaks in the farm population were less extensive, being usually 
confined to portions of townships, so that die general level of the 
farm percentages was more uniform.

Although outbreaks of whooping cough were seldom limited 
by civil boundaries, the proportions of “ susceptibles” in smaller 
subdivisions of the area may be found of interest. Ashford and 
Ellicottville townships had not, in general, been attacked for sev
eral years and showed very similar percentages when the survey 
began—65 per cent in the farm areas and 55 per cent in the vil
lages. During the outbreaks of the first year these fell in Ashford to 
48 and 35 per cent respectively, and in Ellicottville to 50 and 40 
per cent. Although Ashford was, in proportion to its population, 
more severely attacked, it underwent another epidemic before the 
end of the survey which brought the percentages down still fur
ther. Ellicottville, on the other hand, showed slowly rising per
centages until, at the end of the study, practically the original
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Table ii .  Percentages of “susceptibles” under fifteen years of age recorded at 
six-month intervals in the survey area as well as in the farm and village sections, 
Cattaraugus County, 1929-1932.

I n t e r v a l A r e a  a s  a  W h o l e F a r m  S e c t i o n s V i l l a g e s

August I ,  1929 56.2 56.2 56.4
February i, 1930 52.6 5X .1 5 4 -^
August I ,  1930 49.6 5 ^ -3 38.8
February i, 1931 50.0 5 2 - 4 40.6
August I ,  1931 54.0 56.1 45.8
February i, 1932 54.2 56.0 47.0
August I ,  1932 50.0^ 52.0^ 45 .q1

* Figures at the very end of the study were estimated.
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figures were reached. It then experienced another outbreak after 
the survey was completed.

Humphrey, a purely farm township, had been attacked two
years before the survey 
started and showed a 
“ susceptible” percentage 
of 55—a somewhat lower 
figure than that of the 
farm sections of the two 
foregoing townships. As 
no cases were recorded 
here at any time during 
the study, this area 
showed steadily rising 
figures until, at the end, 
they had reached 65 per 
cent. Humphrey was at
tacked again a year after 
the close of the survey.

Great Valley and 
Mansfield, both largely 
farm townships, had had 

several outbreaks a few months before the beginning of the survey 
and both showed initial percentages of 48. In both there occurred 
sporadic localized outbreaks, rather more in Mansfield than in 
Great Valley, so that the terminal figures were 50 per cent and 55 
per cent respectively.

The farm areas were seldom able to maintain for long “ sus
ceptible” percentages above 60 or 65, and outbreaks would reduce 
these to 45 or 50 per cent. Village percentages above 50 were sel
dom maintained and the figures here, following outbreaks, would 
sometimes fall to 35 per cent. As outbreaks in villages were more 
likely to be generalized than those in farm sections, a difference
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Fig. 6. Percentages of “susceptibles” under 
fifteen years of age recorded at six-month in
tervals in the survey area as well as in the farm 
and village sections, and number of cases in 
each interval, Cattaraugus, 1929-1932.



in the level of percentages in the two types of population might 
be expected. This may be one factor in determining the older age 
incidence of farm cases.

In the small city of Hagerstown, Sydenstricker^^ observed that 
the percentages of “ susceptibles” fluctuated between 33 and 41 per 
cent. These figures are evidently still lower than the villages ones 
quoted above. It is obvious that the prevalence of whooping cough 
in a community is by no means solely related to the proportion 
of “ susceptibles” in it. Other factors undoubtedly have to be con
sidered, and among these, the possibilities for contact or the rela
tionship of individuals to one another would appear to be of the 
greatest importance. These will be reviewed, so far as the data 
permit, in the ensuing section.

Loc. cit. The method followed by Sydenstricker in determining the percentages 
at six-month intervals was to add to the initial figures for “susceptibles” the births in 
the interval and subtract the cases, deaths, and children reaching the fifteenth year. 
The same adjustment was made of the present data. Sydenstricker subtracted an addi
tional one-fifth of the cases because that number appeared to have acquired immunity 
without overt attack. This last step was not taken in the present instance because, as 
explained above, the factor of immunity without overt attack did not appear in the 
Cattaraugus data until considerably later than in Hagerstown. The figures are changed 
only I  or 3  per cent when this last subtraction is made.

(To be continued)
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