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Puerto Rico was affected by the first wave of the Asiatic
influenza pandemic in the late summer of 1957, The country was
prepared with a reporting system and dispersien of health edu-
cation material to the public and physicians, but did not have a
vaccine avaiilable, Various features of thig episode were selected
for stuedy to determine primarily the effects of epidemic influenza,
unmodified by wvaccination, on mortality patterns in a country
whose normal mortality rates and standards of medical carve are
rewmtively comparable to those of the continental United States.

METHOD OF STUDY

The health officers of the Commonwealth Health Department
were called to a meeting previous to the epidemie, instructed on
the apparent epidemiology of Asiatic influenza and requested to
report cases daiiy to the Bureau of Communicable Disease Control,
Thirteen health centers were selected to provide age and sex in-
formation on cases seeking medical eonsultation, In order to esti-
mate the impacl of the disease in different age groups, an age-
specific incidence vatio was calculated using as numerator the per-
centage of reported cases in each age group of the total cases and
as denominator the percentage of the pepulation in each age group
of the total population. It is easily seen that if the attack rates
swere randomly distributed in regards to age this ratio would be
1 or close fo it, since for a particular age group the percentage
of cases in the numerator would be the same or approximately so
as the percentage of the population in that particular age group
is to the tofal population.
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A one day per week school and individual absentee survey
was devised to estimate the prevalence of diseage in these popu-
lations. For each Tuesday of the eight weeks go studied (weeks
38-43),” the health officers reported the percentage absenteeism
of students in public schools and of employees in the major fac-
tories of their respeetive municipaiities. An island-wide average
absenteeism above five percent in schools and above two percent
in industries was considered excessive for these weeks of the year.

Deaths and mortality data were compiled from the records of
the Bureau of Demographic Registry and Sfatistics, A method of
analyzing deaths by weekly occurrence, employed by the Statistics
Seclion of the Epidemiology Branch of the Communicable Disease
Center, was adapted to this study.l2 An expected weekly death
rate, for all of Puerto Rico, of deaths from all causes and from
pneumonia and influenza was obtained for an 18 week period of
1957 (31 through 48) inclusive of the dates July 27, to November
29, This was accomplished by the methed of a least squares esti-
mate from a straight line fitted fo the comparable rates of the
corresponding weeks in the three previous non-epidemic years:
1954, 19556 and 1956, A separate vegression coetfficient was calcu-
lated for each of the weeks, The weekly expected death rates for
1957 were averaged for three week periods, obtaining average ex-
pected levels for six successive intervals, An “epidemic threshold”**
level was defined at two standard errors above the 1957 expected
average death levels. The standard error was obtained from the
variation of the weekly expected death rates about its line of re-
giession. The expected rates were converted to expected deaths
using the 1957 estimaled population and plotted on arithmetic
eraph paper, connecting the levels by a smooth curve. The curves of
expected deaths from all causes and from pneumonia and influenza
with their respective “epidemic thresholds” were compared with
the 1957 weekly observed experience,

Age-specific expected death rates from all causes and from
preumonia and influenza for the nine week peried inclusive of the
dates August 31 to November 1, 1957 (36 through 44) were also

+ A reporting week which begins on SBaturday and eunds on Friday was
chasen as the standard weck in fhis study so as fo concur with maorhidity re-
porting and to exactly center about the day choesen for the absentee survey.
The rirst rveporting week of the year is that week which has tfour or more
days in the new year.

=3 If two successive weeks Ineldence in excess of the “epidemic threshold”
is defined as a “pun of two"”, then with “normal i(ncidence” a “run of two”
will he uncommon. When incidence exceeds normal levels a *“run of two" will
e more likelv to occur. Speciflenlly, with normal ineideunce, the odds against
one or more ‘runs of two' during. a perlod of 52 weeks are four fo one. If
incldence Increases above normal by two standard deviations (or its equi-
valent, two standard errors) the odds are even that a “run of two” wilt follow
immediately.d
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obtained by a least squares estimate from a straight line fitted
to the corresponding rates for the comparable weeks in 1954, 1955
and 19566, Upper limits of expected death rates for each age group
were defined at two standard errovs, corrected for the size of the
sample, above the 1957 expected values, The age-specific expected
rates were converted to expected deaths using the 1957 estimated
population and compared with the 1957 observed experience, Bx-
cess deaths and death rates were considered to be those values in
excess of the éxpected. Relative excess fatality in each age group
wag estimated by dividing age-specific exeess mortality by an ar-
bifrary measure of relative age-specific morbidity obtained from
the study of persons visiting health centers. It was probable that
a significant excess mortality occurring in the period of maximum
infiuenza merbidity may have been a consequence of this situation
and that a relative age-gpecific fatalily ratio could henceforth
he estimated by dividing such a chosen measure of this excess
age-specific mortality by a measure of relative age-specific mor-
bidity, For example, the estimated excess mortality of persons
65 years and over was 8.8 (Table II) and the estimated age-
specific morbidity ratio for this age group was 0.58 (Table I),
hence dividing 8.8 by 0.58 one derives an estimated age-specific
fatality ratio of 15.1. Avbitrarvily this ratio was defined to be 1.0
gince if was the greatest and the other age-specific ratios were-
defined as fractions of 1.0 for reasons of rapid compavrison, In
the group less than 1 year of age, an estimated excess mortality
of 5.5 (Table II) divided by an estimated morbidity ratio of 0.50
(Table 1) gives an estimated age-specific fatality ratio of 11.0.
This is 0.78 parts of the greatest fatalify ratio previously derived
for the age group 65 years and over, This calculation is only an
estimated relative index of the fatality risk of different age groups
during this influenza epidemic and is not meant to be interpreted
as a specific rate, It is useful in that one is aliowed to realize, ac-
cording to such estimates (Table IT), than an influenza ease 65
years of age or older has a 500 fold greater chance of dying from
this illness or its complications than a ease of 35 years of age and
henceforth deserves more intensive medical attention.

Expected death rates by selected causes were determined for
the months of September, and October, 1957 by a least squarves
estimate from a straight line fitted to the corresponding rates for
the same interval in the three previous years. The latter type es-
timate for the same two epidemic months of 1957 was obtained
for selected causes of death of children under one year, An upper
limit of expectation for each cause of death was defined at two
standard ervors above the expected values. Excess deaths and
death rates for selected causes was obtained in a manner similar
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to that previously described. For purposes of comparison with the
results obtained for the months of September and October, 1957
and to determine the degree of accuracy of the method used to
obtain expected rates, the same technique was employed to esti-
mate expected death rates from selected causes for the 10 remain-
ing months of 1957 and was compared with the observed experi-
ence during this period. All rates were converted to an annual
hasis for each interval studied in order to be directly comparable,
but were not proportionally adjusted so that the sum total of the
component estimates may vavy slightly from the estimated total,

Virus isolation and serclogic studies were performed both at
the Regional Influenza Collaborating Laboratory of the Universi-
ty of Puerto Rico Medical School and at the Co-erdinating Virus
and Rickettsial Diagnostic Laboratory of the Communicable Di-
sease Center. Throat washing with nutrient broth inoculated
into chick embiyos was the technique employed for virus isolation,
Nineteen randomly chosen patients from the San Juan metropoli-
tan area with acute symptoms of less than 48 hours and an oral
{emperature of greater than 102 ¥, were selected for contribution
of throat washings and serum specimens to he sent fo the Com-
municable Disease Center. Thirty-three throat washings of clinie-
ally diagnosed influenza patients but with no specific criteria,
were sent to the regional laboratory by health officers. Acute
and convalescent serum samples without throat washing were also
referred to the San Juan regional laboratory., Both laboratories
performed hemagglutination inhibition tests on serum samples
using antigens of the A/Jap —305, the A/Denver 56, and the
B/Great Lakes 54 strains of viruses, The Communieab’e Disease
Center laboratory in addition did complement fixation tests on ifs
fifteen serum samples.

RESULTS

a) Intluenza associated morbidily

Puerto Rico had its first known threat of being seeded with
Asiatic influenza on July 19, 1957, when approximately 100 boy
seouts returned from the National Jamboree at Valley Forge, Penn-
avlvania,®?  During the early part of August, however, the pre-
vaience of influenza was not noted to be above normal expectation.
With the return of students to public schools and universities in
the week ending August 23 (week 34}, there appeared the first
unofficial reports of increased absenteecism isolated institutions.
In the succeeding weeks both the number of cases in the island
and the affected areas rapidly increased, reaching a peak in the
week ending September 21 (week 38) (Iig. 1). In this counfry
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WEEKLY OB3ERVED AND EXPECTED DEATHS FROM ALL
CAUSES AND FROM DNEUMONIA AND INFLUENZA,CASES OF
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Flg, 1
with a 1957 estimated population of 2,281,000 persons there was
a total of 117,111 cases of influenza reported in the 14 week
period inclusive of the dates August 24, to November 29, (35
through 48) with 96 percent of the cases rveported during the
nine weeks 36 through 44.

Age and sex data on patients seen at distributed health centers
suggested that females had a slightly higher attack rate than
males and especially in the age groups from 5 through 44. The
school age group appeared to have the highest attack rate in the
sample population (Table i). )

School absenteeism was already found to be elevated above
the formal expectation during the 86th week when this survey
hegan, whereas industrial absenteeism was approximately within
normal limits, Indastrial absenteeism rose abruptly during the
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TABLE I
ACGE AND SBX DISTRIBUTION OF REPORTED INFLUBNZA CASES
TREATED AT i3 QUTPATIENT HEALTH CENTERS DISTRIBUTED
’T‘HROU(:HOUT PUBRTO RICO FROM ‘-“;LP'I‘FJ\!BEH 3 TO OCTOBER 2.5 1967,

I [ ]
| | Pevcent of Total] Percent of | Ratio of Per-
Age ’j Cases by Age | Population® hy| Total Cases | cent Cases to

Groups | and Sex Groups | Age and Sex | hy Age | Fercent of To-
| | Groups | (rwups | tal Population
M ales [Females | Males |B‘emales| | ‘
1 [ e | | 1'71_¢ L7 ) 0.50
T—i | est | 7027 | "eé2 | 60 | 1L6 | 0.4
b1t | 2073 | 23927 [ (34 | 129 | % U I '3 B
TTo—at | 1068 | 136 | ss | s | iz T L1E
26—il | S40 | 139 103 | f28 [ 165 0.72
i5—64 | B0 | 592 | 89 | 57 | 95 | 0.76
86+ [ 13 )7 w27} ed 7} 22 2s ) .58
TTOTAL | 5199 | €628 | 484 | 06 | 1000 | 100

W57 Eslimated Population,

secend week of the survey to an excess level equal to that of the
schools, Absenteeism in the schools had again refurned o normal
at the eighth week of the survey (week 43) whereas industrial
absenteeism persisted above normal expectation (Fig, I). Forty-
six percent of the country’s population, divided equally between
the schools and industries, were samples in this survey. The
average estimated daily excess absenteeism was 4.3 percent for
schools and 3.9 percent for industries during the 50 day interval
ineluded by the survey.

h) Influenza asscciated mortality

Weekly observed deaths from all causes was seen to fall with-
in the range of normal variation of the expected death levels for
the 8lst. theough 37th, weeks of 19567 (Fig. I). The first ap-
parently significant increase in deaths for all causes occurred in
the 38th. week during the time of greafest case reporting and it
continued to increase for the succeeding two weeks rveaching a
maximum two weeks following the period of peak ease rveporting,
Deaths from all causes subsequently decreased and was again be-
low the “epidemic threshold” by the 43rd. week. No indications
of secondary increases were observed within the subsequent five
weeks. The weekly observed deaths from pneumonia and intluen-
za apparvently increased above normal expeetation in the 39th
week only to subside to a normal range in the subsequent week
when deaths from all causes had reached their summit. However
beginning with the 41st. week, deaths from pneumonia and in-
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fluenza rose above their “epidemic threshold” and rvemained so
until the 46th, week (Fig. n.

The observed age-specific mortality rates from all causes
during the 36th. through 44th week of 1957 appeared to have
been elevated above the upper limits of normal expectation in
several age groups and especially in the population younger than
one year and older than 65 years (Table 1I). Hxcess mortality
was greatest in the two extremes of age with persons over b
years showing the greatest increase during the period of the epi-
demic. Eighty-one percent of all estimated excess deaths by age
groups occurred in the two previously mentioned groups with 56
percent derived from the oldest group. This group also seemed
to have the highest risk of fatality from all causes of death follow-
ing an attack of influenza.

Observed mortality from pneumonia and influenza during the
epidemic inferval appeared to have been excessive in several age
groups and again especially in the extremes of age (Table III).
Persons over 65 contributed mostiy to the total estimated excess
mortality and deaths, and had the highest apparent risk of fatality
from this cause of death. Children under 1 year showed the second
preatest rises above the expected values.

Observed death rates by specific causes during September
and October, 1957 appeared to show the greatest increase above
normal expectation for pneumonia and influenza although several
of the chronic diseases such as those of the heart and blood vessels,
and tuberculosis seemed to exhibit increases as well. No increase
above the expected values was noted in the death vates for cancer,
diabetes or nephritis during the epidemic interval although all
causes of death other than those mentioned showed an apparent
increase (Table IV). The same type of analysis was done for the
ten remaining months of 1967 and it scemed to validate the tech-
higues used for estimating expected deaths and rates by virtue
of the general similarity of the 1957 observed and expected values.

Observed death rates from specific causes in childeen less than
one year during September and October, 1957 showed that the
greatest apparent excess mortality occurred from pneumonia and
influenza and pneumonia of the newborn. The diseases of early
infaney such as pneumonia and diarrhea of the newborn and il
defined diseases of early infancy were also slightly elevated above
the normal expectation (Table V).. Study of the ten months of
1957 excluding September and October revealed that the observed
mortality rates were generally in close correlation with expected
mortality rates in this infant age group.



TABLE 11
AGE SPECIFIC DEATHS AND DEATH RATES! PER 1,000 POPULATION FROM
ALY CAUSES DURING THE 36th THROUGH 44th WEEK OF 1957 COMPARED WITH
THE SAME WEEKS OF THE PREVIOUS THREE YEARS IN PUERTO RICO.
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| YEARS

| 1954 i 1955 | 1956% ! 1957 | 1957 [ 1957 | 1957 !

| E \ | E \ f

| Observed | Observed | Observed | Expected | Expected | Observed | Excess | Estimated

Age [ | | | I oplus two | | | fatality

Groups | | ! | | standard | | | ratio

I | \ | | errors | i i

| No. | Rate | No. | Rate | No. | Rate | | Rate | No. | Rate | No. | Rate | No | Rate |
1 | 736 | 56.2 j 739 | 54.6 | 641 | 48.7 | 616 | 47.0 | 644 | 1| 689 [ 525 | 3¢ 55 0.73
1—3 | 284 | 5% | 247 | 52 | 217 | &7 | 199 | 41 | 212 | 436! 189 | 41 | 0| 00 | 0.0
5—9 {67 124 8| L1} 6| 11| 53| 103} 60| 1.09| 6% 1z | 14| 03 | 0.014
10—14 | 3] 071 27| 06§ 3| 06| 25| 05| 30 08l] 44| 09 | 19 ] 0.4 | §.018
15—24 | 98¢ 14 ] 08| L5 | 83| 12| T3] 12 | 96| 148] 87| 13 | S 61| 0.005
25—44 ] 261 | 2.0 | 251 2.8 | 249 | 298 | 251 | 2.8 | 282 | 314 255 | 28 | 4] 002 0.002
45—464 | 872 [ 7% | 382 7.8 | 47% ) 9T | 571 | 103 | 644 | 11.62] 525 | 95 | —46 | 05 | —0.065
65 -+ | 864 | 53.8 | 932 | 558 | 936 | B6.1 | 1057 | 575 | 1083 | 53.9 | 1219 | 663 | 1582 | 8.8 | 1.0
TOTAL 2717 | 70 2745 ) 7.0 ] 2691 | 71 | 2852 | 7.0 ) 2843 | T.EZ| 3087 | T3 | 235 | 0.7 0.046

VENTAMANT DLIVISY

1. Rates converted 1o an annual basis using the estimated population as of July 1, of each year.
Based on 61 days of the 63 day interval.

LT
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¢) Influenza associated laboratory findings.

Ot nineteen threat washings analyzed by the Communicable
Disease Center laboratory, ten contained the A/Jap —305 virus.
Serologic samples were obtained from all ten patients from whom
the virus was isolated. Complemeni fixation reactions revealed that
ten of the ten samples had a four fold antibody rise to an antigen
of the Asian strain, nine of the fen to the A/Denver strain and
three of the ten to the B/Great Lakes strain. Although the hemag-
glutination reaction was desirably more specific, it proved less sen-
sitive, Positive reactions were obtained in four of the ten proven
cases with the Asian virus antigen, in one patient with the A/Den-
ver antigen and in no patients with the B/Great Lakes antigen.
Five of the nine patients from whom no virus was obtained also
had serologic studies performed. The pattern of positive serologic
changes in this group compared closely to the group from whom
virus was isolated suggesting a high rate of Asiatic virus infection
in this group as well, All fifteen cases were combined for tabulav
presentation because of no evident differences in the serologic
pattersn (Table VI). It was not apparent why the acute serum
samples analyzed by the Communicable Disease Center laboratory
vielded such high average antibody dilution titers to the hemag-
glutination inhibition reaction with the Asian strain of virus (18.5,
Table VI). The average acute dilution titer was even higher in
the ten proven cases at such an early stage when virus was iso-
lated (24.4}.

Five throat washings of thirty-three sent to the regional la-
boratory by health officers yielded Asiatic virus, Fifty-lwo acute
and convalescent serum samples were studied bv the hemaggluti-
nation reaction in the San Juan lahoratory, Twenty-eight or 54
nercent of the samples showed four fold antibody rises to the
Asiatic virus antigen whereas there were no positive reactions to
either the A/Denver or B/Great Lakes antigens. The average
antibody dilution titer to Asiatic virus by the hemagglutination
reaction of acute samples tested in this laboratory was 7.9 as ex-
pected when a population is exposed to a new virus strain. It
would appear from the latter rvesults that the Puerto Rican popu-
lation had little or no previous experience with the Asiatic strain
of virus but that there is indication of previous experience with
othery group A viruses and definitely with the viruses of the B
group.

DISCUSSION

One of the great developments in public health has been the
ability to produce effective vaccines on a mass production basis.



TABLE III
AGE SPECIFIC AND DEATH RATES! PER 100,000 POPULATION FROM PNEUMONlLA AND INFLUENZA
DURING THE 36th THROUGH THE 44th WEEK OF 1357 COMPARED WITH THE SAME WEEKS OF
THE PREVICUS THREE YEARS IN PUERTO RICOC.

| YEARS

; 1954 [ 1955 | 1956 | 1957 [ 1957 | 1957 ! 1957 !

l l | [

| Ohserved | Observed | Observed | Expected | Expected | Observed | Excess | Estimated

Age i | | | | plus two | | i fatality

Groups | | ! | | standard | | | ratio

{ | } | \ errors | f |

[ [ | ] I | l

| No. | Rate | No. | Rate | No. : Rate | No. | Rate | No. | Rate | No. | Rate | No. [ Rate |
1 | 66| 5042 | 65| 480.5 | 59 | 4433 | 55 | 4151 | 56 | 4241 | 87 | 663.3 | 32 | 248.2 | 0.77
1—4 | 49 | 1015 | 49 [ 1026 | 48 | 1001 | 49 | 1000 | 50 | 1024 | 52 | 106.9 | 3] 69 | 0.01
5—9 | 5] 9.2 | 7] 130 | 8] 147 | 10| 178 | 10| 1%.2 | 13| 237 | 3] 59 | 0.006
10—14 i 3] 61 ] 2 43} 2] 42 I} 30 | 2| 41| 12| 246 | 11| 216 | 0.02
15—24 ! 1] 15 | 3] 1.0 | 1] 15 | 2] 33| 7] 308 | 2] 32 —| — | —
25—44 t 4| 46 | T] 19| 4] 45 | 5} 56 | 9 11§ 12| 125 | T 7.9 | 0.016
15—64 | T 131 | 20| 412 | 13 ] 255 | 21| 3.7 | 36 656 ] 20 | 361 | —| — | —
85+ | 332063 | 38| 2274 | 311802 | 33 |179.2 | 41 ] 2254 | 104 | 5664 | T1 | 387.2 | 1.00
TOTAL | 168 | 436 | 193 | 49.4 [ 166 | 424 | 173 | 43.9 | 207} 525 [ 202 76.7 [ 129 | 328 | Kil

1. Rateg converted to an annunal basis using the estimated population as of July 1, of each year.
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An example of this occurred during the epidemic of Asiatic in-
fluenza in the United States when approximately 16 million mlk.
of Asian strain vaceine were released before the peak of morbidity
and before the first evident increase in mortality from pneumonia
and influenza.” It appears difficult to improve upon this accom-
plishment the next time an epidemic caused by an unfamiliar strain
of influenza virus occurs, especially if it begins in North Ameri-
¢a.’ During the epidemic the prophylactic value of strain specific
vaccination was proven and farthermore there has been evidence
to encourage the outlook for a practical composite vaccine of broad
coverage which may be employed effectively during non-epidemic
as well as specific epidemic periods.” It therefore appears neces-
sary to adequately understand the high-risk populatien groups in
order to accomplish the maximum benefit with prophytactic vac-
cination during emergency situations and, possibly in the future,
as part of routine pubiic health programs. The absence of a pro-
phylactic vaccine in Puerto Rico during the Asian influenza ex-
perience has allowed an opportunity to study the epidemic pat-
terns of this virus, Advantage was taken of the compact size of
Puerto Rico with its relatively comprehensive reporting facilities
to provide this information, The final phase of the Asiatic influen-
za program of many institutions, or the phase of retrospective
evaluations, ig in progress at the present time. This study has
attempted to define several aspects of recent influenza morbidity
and mortality patterns using a velatively small population, It is
hoped that the validity of the apparently significant and practicat
ve'ations encountered may be tested by larger institutions,

The indicators chosen to study morbidity were designed to
provide reliable and practical information with the minimum of
increased imposition upon the active health officers and at a mini-
mum of cost. It has been shown in one study of the oecurrence
of Asian influenza in students, that 25 percent who had serologic
evidence of infection reported not having any illness® Theoreti-
cally therefore, a study of true attack rates from influenza should
include such asymptomatic cases. In this study the indicators of
age-specific attack ratios introduced a sampling selection in that
only diagnosed cases visiting public health facilities have heen
compared, However, like the National Health Survey which sam-
ples persons having one or mere days in bed as an illness criterion,”
the health center reports in Puerto Rico have yielded valuable in-
formation. The precision of the health centers reporting technique
to estivaate age-specific iliness ratios in the country at large was
found to be comparable with the b percent monthly sampling error
of the Nationa! Health- Survey. The proportion of persons in each
age group visiting the selected public health centevs in Puerto



TABLE 1V
DEATHS AND DEATHS RATES! PER 100,000 POPULATION BY SELECTED
CAUSES FOR SEPTEMBER AND OCTOBER IN PUERTO RICO.
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i YEARS

] i ! l i l [

| 1954 | 1955 [ 1956 | 1957 ! 1957 I 1957 | 1957

! | - | | Bxpected | |

i Observed | Observed - | Observed |  Expected | plus two | Observed | Excess

Cause of Death | i | o | standard | |

| | i | \ errors ; |

| ! | | | I |

| No. j Rate | Ne. | Rate | No. | Rate | No. | Rate | No. ; Rate | No. | Rate | No. | Rate
All causes | 26¢T | 7T18.6 | Z6T1 | T05.5 | 267§ | 709.4 | 2676 | 702.1 | 2684 | 703.18| 2987 [ 783.6 [ 311 | 815
Heart diseases | 530 | S$8.6 | 371 [ 981 | 407 | 107.8 | 448 | 1174 | 449 | 117.56( 4823 | 1267 | 35| 9.3
Cancer | 250 | 7.1 | 271 | 716 | 320 | 847 I 351 S22 | 373 | 87T.8Z] 338 | 887 | — | —
Tuberculosis [ 189 | 3873 | 115 | 304 | 141§ 373 135 35.0 | 163 | 4416 155 | 407 | 22 5.7
Liabetes | 31| s$3 | 22| 58| =27 | 71 ] 22| 59 | sz 342 3] 3.4 | —
Nephritis [ 5371 142 [ 45 13.0 [ 41| 108 | 36} 9.4 | 38[ 100 | 3¢ ] T8 | —| —
Vascular Lesion [ 117 | 814 | 143 | 378 | 147 | 388 [ 166 [ 435 | 179 | 47.04 183 506 | 27} 71
Poeumonias & Influenza | 160 | 43.0 { 188 | 48.7 | 163 | 432 | 173 | 455 | 207 | 543 | 321 | 842 | 148 | 387
Other canses | 1567 | 428.7 | 1512 | 389.6 | 1433 | 579.4 | 1347 | 3533 [ 1355 | 255.07| 2454 [ 3814 | 107 | 281

1. Rates converted to an annuazl basis using the estimated populaticn as of July 1 of each year:

Population: 1934— 2,229.000; 1956— 2,264,000
1855—  2.266,000; 1957— 2,281,000
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Rico correlated well within this five percent limit in each age
group as compared with a random sample of influenza case re-
ports from other distributed health officers. The occurrence of
new cases by age groups in Puerto Rico concurred with results of
the National Health Survey in that the highest occurrence was in
the age group from b to 14 years with somewhat lower ratios in
the apge group 0 to 4 vears and 156 to 24 years and with progres-
sively diminishing ratios in the groups older than 24 years.”

The purpose of the school and industrial survey was to esti-
mate the weekly prevalence of diseases which is considered a better
index of the impact of an epidemic than is incidence.'* Assuming
that the excess absenteeism was primarily due to influenza, then
an estimate could also he made of the percent of persons from
these populations who were attacked. On multiplying the average
estimated daily absenteeism of 4.1 percent by fifty which was the
interval in days of the survey and dividing by the number of days
of absence caused by an average illness, one may calculate the per-
cent of the school and working population which was attacked dux-
ing the epidemic interval from September 3, to October 22. Assum-
ing that an illness required on the average 5 days absence from
normal school and industrial activities then it may be estimated
that 41 percent of this population suffered an illness. This is in ac-
cord with the estimates of other investigators reporting on Asian
influenza in other countries.”!! The absentiee reports also indicated
that there was ne indusirial or community crisis created during
the course of the epidemic in Puerte Rico.

The matter of interpreting excess mortality during an in-
fluenza epidemic has become increasingly difficult because of the
gradual decline in excess deaths during such epidemics.’? In Puer-
to Rico the association of a significant increase in mortality from
all causes and from pneumonia and influenza simultaneous with
the period of increased influenza morbidity allows one to assume
a causal relationship. It is more difficult, however, to precisely
interpret the relative effects of influenza upon mortality in the
various age groups and upon the selected causes of death investi-
gated. In this study it appears that the techniques used fo derive
expected mortality values were relatively accurate and perhaps
slightly conservative in view of the comparison of the actual death
rates during the 10 ‘‘non-epidemic” months of 1957 excluding
September and October with the expected death rates obtained by
the described methods. The predominant trend of death experi-
ence during the non-epidemic interval appeared to be lower than
the expected rates whereas the trend of selected deaths during
the epidemic period appeared greater than expectation although



TABLE V
DEATHS AND DEATH RATES PER 1,000 LIVE BIRTHS BY SELECTED
CAUSES OF CHILDREN LESS THAN ONE YEAR OF THE MONTHS OF
SEPTEMBER AND QCTOBER IN PUERTO RICO.

i YEARS
\ | | | 1 !
| 1954 | 1555 | 1956 ! 1957 i 1957 | 1957 | 1957
{ 1 | ! | Expected | |
| Observed | Observed | Observed | [Bxpected | plus two | Observed | Excess
Cause of Death i | ] : | standard | |
| I i \ | errors i |
| \ \ l | l \
| No. | Rate | No. | Rate | No. | Rate | No. | Rate | No. | Rate | No. | Rate | No. | Rate
All causes | 723 554 | 720 | 544 | 637 | 485 | 596 | 464 | 616 | 4952 | 662 | 532 | 66] 6.3
Diarrbea & Enteritis Pol44 | 110 | 164 [ 124 | 116 ] 8.9 | 1311 | 86 | 147 | 1L36 [ 03] 83| — | —
Diarrhea of the new born | 32| 25 | 33{ 235 | 22| 17| 18] 14 | 24| 154 | 27T 22| 9| 08
Pnewmonia and Influenza | 63| 5.0 | .65} 48 | 57| 44 | 54| 42 [ 56| 548 boer | T3} 37T} 31
Pneumonia of the mew born | 43| 33 | 28| 22| 23| L8| 12 09 [ 36| 232 | 43| 3.9 | 371 3.0
111 defined diseases of | 53] 41| 31| 39 ) 33| 25| 24| 19 [ 36| 292 | 33 ] 27 | 9| 03
early infancy | E l \ E | \ | | | | i l |
Other causes | 386 | 29.6 | 378 | 28.6 | 386 | 29.6 | 37T | 293 | 329 | 20.64 | 358! 288 | — | —

1 1, Converied to an annual basis using the total live births in each wyear studied:

1954—78,0608; 1955—79,

221; 1956—78,177; 1957—74,444 (Provisional).
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not always being in excess of the limits of normal variation. It
ig believed therefore, that a relative measure of excess meortality
is more truly represented by the difference between the observed
and the expected rates. An upper limit of expectation, however,
has been provided in each analysis for reference,

The most striking effects of influenza on mortality occurred
in the oldest segments of the population which wag evident regard-
less of the eriterion used to define an excess. There was no other
comparable increase in any other age group, This wasg evident in
deaths from all causes as well as those from pneumonia and in-
tluenza, The relative increases in mortality from selected caunses
of death appear significant and should be considered in association
with the information derived from analyzing the relative meor-
tality hazards in the various age groups, There appeared to be
signifieant increases in mortality from diseases of the heart and
vegsels and less so from tuberculosis. The magnitude of the re-
lative increase in mortality in the oldest age group, however, was
found to be greater than the magnitude of increase from any
selected cause of death. It appears that a simple age criterion
would be generally a more valid criterion of risk from influenza
than pre-existing disease conditions. The increased deaths in in-
fants was significant, second only to the increase in the oldest
age group and was found to be almost entirely due to pneumonia
and influenza,

The primary reliance for protection against pandemic influenza
should be placed on preventive rather than therapeutic measures,'®
and it therefore appears essential to define as accurately as pos-
sible the population groups at highest risk in order to most ef-
tectively recommend vaccine priorifies,

SUMMARY

The morbidity, morfality and laboratory experiences encoun-
tered during the epidemic of Asiatic influenza in Puerto Rico
are described. The information offered applies primavily to an
analysis of excess mortality during such an epidemic. The signi-
ficant findings with respect to mortality in the oldest age group
are striking and will have an important bearing on planning during
future vaccination programs, The epidemie characteristics selected
for studying morbidity confirmed previous concepts with regard
to disease prevalence, sequence of illness in population groups and
dge-specific attack ratios. The laboratory efforts demonstrated
the gpecific virus nature of the epidemic and also its eontinuing
homogenious etiology.



TABLE VI
ANTIBODY DILUTION TITERS BY THE COMPLEMENT FIXATION AND HEMAG GLUTINATION INHIBITION.
REACTIONS OF ACUTE AND CONVALESCENT SERA FROM INFLUENZA
PATIENTS. SEPTEMBER AND OCTOBER, 1837, PUERTO RICO.

19 "10A

5 "ON

ANTIGENT ! A/ JAR/305/57 { A/ DENVER/1/56 | B/ GREAT LAKER/1733/54
Serum | Acute | Convales- | Frequency | Acute | Convales- | Frequemcy | Acute | Convales- | Frequency
Samples | siterl |  cem: | ofantibody | titer | cent | ofantibedy | titer | cent | ofantibody

| | titer? | risez ! | titer | rise { f titer | rise
Complement | l i b ] | | | [
Fixation | a7 | 83T | 15 | 24 | 83T | 14 | 103 | 3485 | 6
Reactions | | [ 15 I | I 15 | | | 15
Hemagglutination | i | | [ i | i |
Inhibition [ 185 | 493 | 6 i 150 | 378 [z | 614 | 607 ! -1
Reaction® { | | 15 | | } 15 P | | 15
Hemagglutination ! [ | [ | [ [ [ [
Inhibition | = 738 | 352 I 28 | 138 | 183 i s | 518 | 525 b0
Reaction + | | [ 5z | [ i 52 i | | 52

| Arithmetic mean of individunal antibody dilution titers,

2 Numerator -— number of samples showing four fold or greater antibody rise.
Denominator — number of samples studied.

#  Studied at the Virus and Rickettsial diagnostic laboratory of the Communicable
Disease Center.

<+ Studjed at the University of Puerio Rico Medical Laboratory.
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