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Abstract:

Causes of death varied systematically in the United States during the 20th
century as the hunman environnent cane under control. Infections becane

| ess deadly, while heart disease grew dom nant, followed by cancer.

Logi stic nodels of growh and nulti-species conmpetition in which the causes
of death are the conpetitors describe precisely the evolutionary success of
the killers. W shows the dossiers of typhoid, diphtheria, cholera,
tubercul osis, pneunoni a/influenza, heart di sease, cancer, and Al DS

| mprovenents in water and air supply and other aspects of the environnment
provi ded cardi nal defenses against infection. W project cancer will
overtake heart disease as the |eading cause of death about 2015, and
infections may gradually regain their deadly edge.



AN | NTRODUCTI ON TO DEADLY COWVPETI TI ON

Qur subject is the history of death. Researchers have
anal yzed the tinme dynam cs of nunerous popul ati ons-nati ons,
conpani es, products, technol ogi es--conpeting to fill a niche or
provide a given service. Here we review killers, causes of
death, as conpetitors for human bodies. W undertake the
anal ysis to understand better the role of the environnent in the
evolution of patterns of nortality. Sone of the story wll prove
famliar to public health experts. The story begins in the
environment of water, soil, and air, but it |eads el sewhere.

Qur nethod is to apply two nodel s devel oped in ecology to
study growt h and decline of interacting popul ations. These
nodel s, built around the |ogistic equation, offer a conpact way
of organi zi ng nunerous data and al so enabl e prediction. The
first nodel represents sinple S-shaped growth or decline.! The
second nodel represents nmultiple, overlapping and interacting
processes growi ng or declining in S-shaped paths.? Marchetti
first suggested the application of |ogistic nodels to causes of
death in 1982.°

The first, sinple logistic nodel assunes that a popul ation
grows exponentially until an upper limt inherent in the system
i's approached, at which point the growh rate slows and the
popul ati on eventual |y saturates, producing a characteristic S
shaped curve. A classic exanple is the rapid clinb and then

pl at eau of the nunber of people infected in an epi dem c.



Conversely, a population such as the uninfected sleds downward in

a simlar logistic curve. Three variables characterize the
| ogi stic nodel: the duration of the process (At), defined as the

time required for the population to grow from 10 percent to 90
percent of its extent; the m dpoint of the growh process, which
fixes it intime and nmarks the peak rate of change; and the
saturation or limting size of the population. For each of the
causes of death that we exam ne, we analyze this S shaped “market
penetration” (or withdrawal) and quantify the vari abl es.

Bi ostati sticians have | ong recogni zed conpeting risks, and
so our second nodel represents multi-species conpetition. Here
causes of death conpete with and, if fitter in an inclusively
Darwi ni an sense, substitute for one another. Each cause grows,
saturates, and declines, and in the process reduces or creates
space for other causes within the overall niche. The growh and
decline phases follow the S-shaped paths of the logistic |aw

The domain of our analysis is the United States in the 20th
century. W start systematically in the year 1900, because that
is when reasonably reliable and conplete U S. tinme series on
causes of death begin. Additionally, 1900 is a comrencenent
because the relative inportance of causes of death was rapidly
and systematically changing. 1In earlier periods causes of death
may have been in rough equilibrium fluctuating but not
systematically changing. |In such periods, the |ogistic nodel

woul d not apply. The National Center for Health Statistics and



its predecessors collect the data anal yzed, which are al so
publ i shed in vol umes issued by the U S. Bureau of the Census.*
The data present several problens. One is that the categories of
causes of death are old, and sone are crude. The categories bear
sone uncertainty. Alternative categories and clusters, such as
genetic illnesses, mght be defined for which data coul d be
assenbl ed. Areas of inconplete data, such as neonatal nortality,
and om ssions, such as fetal deaths, could be addressed. To
conplicate the anal ysis, sone categories have been changed by the
U.S. governnent statisticians since 1900, incorporating, for
exanpl e, better know edge of forns of cancer.

O her problens are that the causes of death may be
unrecorded or recorded incorrectly. For a decreasing fraction of
causes of death, no “nodern” cause is assigned. W assune that
t he unassigned or “other” deaths, which were nunerous until about
1930, do not bias the analysis of the remainder. That is, they
woul d roughly pro-rate to the assigned causes. Simlarly, we
assune no systematic error in early records.

Furt hernore, causes are sonetines nmultiple, though the death
certificate requires that ultimtely one basic cause be listed.”
This rule may hide environnental causes. For exanple, infectious
and parasitic diseases thrive in populations suffering drought
and mal nutrition. The selection rule dictates that only the
infectious or parasitic disease be |listed as the basic cause.

For sone communities or popul ations the bias could be



significant, though not, we believe, for our macroscopic | ook at
the 20th century United States.

The analysis treats all Americans as one popul ation.
Addi ti onal anal yses could be carried out for subpopul ations of
vari ous ki nds and by age group.® Conparabl e anal yses coul d be
prepared for popul ations el sewhere in the world at various |evels
of econom ¢ devel oprent . ’

Wth these cautions, history still energes.

As a reference point, first observe the top 15 causes of
death in Anerica in 1900 (Table 1). These accounted for about 70
percent of the registered deaths. The remai nder woul d i ncl ude
both a sprinkling of many ot her causes and sone deat hs that
shoul d have been assigned to the | eading causes. Although heart
di sease already is the | argest single cause of death in 1900, the
i nfectious di seases dom nate the standings.

Death took 1.3 mllion in the United States in 1900. In
1997 about 2.3 mllion succunbed. Wiile the popul ation of
Anericans nore than tripled, deaths in Anmerica increased only 1.7
ti mes because the death rate halved (Figure 1). As we shall see,

early in the century the hunter m crobes had better success.



Table 1. U S. death rate per 100,000 popul ation for | eading

causes, 1900. For source of data, see Note 4.

Cause Rat e | Mode of Transm ssi on
1. | Mpj or 345 [[N. A ]
Car di ovascul ar
D sease
2. | I nfluenza, 202 |l nhal ati on,
Pneunoni a | ntinate Cont act
3. | Tubercul osi s 194 |1 nhal ati on,
| nti nate Cont act
4, |Gastritis, Colitus, | 142 |Contam nated Wt er
Enteritis, and and Food
Duodenitis
5. |All Accidents 72 |[Behavi oral ]
6. | Malignant Neoplasnms | 64 |[N A ]
7. |Di phtheria 40 |Inhal ation
8. | Typhoi d and 31 |[Contam nated Water
Par at yphoi d
Fever
9. | Measl es 13 |l nhalation, Intimte
Cont act
10. |[Cirrhosis 12 |[ Behavi oral]
11. | Whoopi ng Cough 12 |Inhalation, Intimte
Cont act
12. |Syphilis and Its 12 | Sexual Cont act
Sequel ae
13. | D abetes Mellitus 11 |[[N A ]
14. | Sui ci de 10 |[ Behavi oral ]
15. | Scarl et Fever and 9 | nhal ation, Intinate
Streptococcal Sore Cont act
Thr oat



DOSSI ERS OF ElI GHT KI LLERS

Let us now review the histories of eight causes of death:
typhoi d, diphtheria, the gastrointestinal famly, tubercul osis,
pneunoni a plus influenza, cardiovascul ar, cancer, and Al DS.

For each of these, we will see first how it conpetes agai nst
the sumof all other causes of death. |In each figure we show the
raw data, that is, the fraction of total deaths attributable to
the killer, with a logistic curve fitted to the data. 1In an
inset, we show the identical data in a transformthat renders the
S-shaped logistic curve linear.® It also normalizes the process
of gromh or decline to one (or to 100 percent). Thus, in the
linear transformthe fraction of deaths each cause garners, which
is plotted on a sem -logarithm c scale, becones the percent of
its own peak | evel (taken as one hundred percent). The |inear
transf orm eases the conpari son anong cases and the identification
of the duration and m dpoi nt of the processes, but also
conpresses fluctuations.

Typhoid (Figure 2) is a systemc bacterial infection caused
primarily by Salnonella typhi.° Mary Mallon, the cook (and
asynptonmatic carrier) popularly known as Typhoid Mary, was a
maj or factor in enmpowering the New York City Departnent of Health
at the turn of the century. Typhoid was still a significant
killer in 1900, though spotty records show it peaked in the

1870s. In the 1890s, Walter Reed, WIlliam T. Sedgew ck, and



others determ ned the etiology of typhoid fever and confirned its
relation to sewage-polluted water. It took about 40 years to
protect against typhoid, with 1914 the year of inflection or peak
rate of decline.

D phtheria (Figure 2) is an acute infectious disease caused
by di phtheria toxin of the Corynebacteriumdi phtheriae. 1In
Massachusetts, where the records extend back further than for the
United States as a whole, diphtheria flared to 196 per 100,000 in
1876, or about 10 percent of all deaths. Like typhoid,

di phtheria took 40 years to defense, centered in 1911. By the
time the diphtheria vaccine was introduced in the early 1930s, 90
percent of its murderous career transition was conplete.

Next cones the category of diseases of the gut (Figure 2).
Deat hs here are nostly attributed to acute dehydrating diarrhea,
especially in children, but also to other bacterial infections
such as botulismand various kinds of food poisoning. The nost
notorious culprit was the Vibrio cholerae. 1In 1833, while
essayi st Ral ph Wal do Enmerson was working on his book Nature,
expoundi ng the basic benevol ence of the universe, a cholera
pandemic killed 5 to 15 percent of the population in many
Arerican localities where the nornmal annual death rate fromall

causes was 2 or 3 percent.

In 1854 in London a physician and health investigator, John

Snow, seized the idea of plotting the |ocations of chol era deaths



on a map of the city. Mst deaths occurred in St. Janes Parish
clustered about the Broad Street water punp. Snow discovered
that cholera victinms who |ived outside the Parish al so drew wat er
fromthe punp. Although consunption of the infected water had

al ready peaked, Snow s fanmpus renoval of the punp handle properly
fixed in the public mnd the means of cholera transmission.® 1In
the United States, the coll apse of cholera and its rel ations took
about 60 years, centered on 1913. As with typhoid and

di phtheria, sanitary engi neering and public health measures
addressed nost of the probl em before nodern nedicine intervened
with antibiotics in the 1940s.

In the late 1960s, deaths from gastrointestinal disease
again fell sharply. The fall may indicate the w despread
adoption of intravenous and oral rehydration therapies and
perhaps new antibiotics. It may also reflect a change in record-
keepi ng.

Tubercul osis (Figure 2) refers largely to the infectious
di sease of the lungs caused by Mycobacteriumtuberculosis. 1In
the 1860s and 1870s in Massachusetts, TB peaked at 375 deat hs per
100, 000, or about 15 percent of all deaths. Henry David Thoreau,
aut hor of Walden: or, Life in the Wods, died of bronchitis and
tubercul osis at the age of 45 in 1862. TB took about 53 years to
jail, centered in 1931. Again, the pharnmacopoei a entered the
battle rather late. The nulti-drug therapies becane effective

only in the 1950s.



Pneunoni a and i nfluenza are conbined in Figure 3. They may
conprise the | east satisfactory category, mxing viral and
bacterial aggressors. Figure 3 includes Influenza A the
frequently nmutating RNA virus believed to have induced the G eat
Pandem ¢ of 1918-1919 following Wrld War |, when flu seized
about a third of all corpses in the United States. Pneunonia and
i nfluenza were on the | oose until the 1930s. Then, in 17 years
centered on 1940 the lethality of pneunonia and influenza tunbled
to a plateau where "flu" has remained irrepressibly for a half
century.

Now we shift from pathogens to a couple of other major
killers. Major cardiovascul ar di seases, including heart disease,
hypertensi on, cerebrovascul ar di seases, atherosclerosis, and
associ ated renal diseases display their triunphal clinb and
incipient decline in Figure 3. |In 1960, about 55 percent of al
fatal attacks were against the heart and its allies, culmnating
a 60-year clinb. Having |ost 14 points of nmarket share in the
past 40 years, cardiovascul ar di sease | ooks vul nerable. O her
pat hs descend qui ckly, once they bend downward. W predict an
80-year drop to about 20 percent of American dead.

Car di ovascul ar disease is ripe for treatnent through behavi oral
change and nedi ci ne.

A century of unremtting gains for malignant neopl asns
appears neatly in Figure 3. According to Anes et al., the

culprits are ultinmately the DNA-damagi ng oxi dants.! One might

10



argue caution in |lunping together lung, stomach, breast,
prostate, and other cancers. Lung and the other cancers

associ ated wth snoki ng account for nmuch of the rising slope.
However, the cancers whose occurrence has renmai ned constant are
al so winning share if other causes of death dimnish. 1In the
1990s the death rate frommalignancies flattened, but the few
years do not yet suffice to nmake a trend. According to the
nodel , cancer's rise should |last 160 years and at peak account
for 40 percent of American deaths.

The spoils of AIDS, a neteoric viral entrant, are charted in
Figure 3. The span of data for AIDS is short, and the data
plotted here may not be reliable. Pneunonia and other causes of
death may mask AIDS toll. Still, this analysis suggests Al DS
reached its peak market of about 2 percent of deaths in the year
1995. Uniquely, the AIDS trajectory suggests nedicine sharply
bl ocked a deadly career, stopping it about 60% of the way toward
its project fulfillnment.

Now | ook at the eight causes of death as if it were open
hunti ng season for all (Figure 4). Shares of the hunt changed
dramatically, and fewer hunters can still shoot to kill with

regularity. W can specul ate why.

BY WATER, BY AR

First, consider what we | abel the aquatic kills: a

conbi nati on of typhoid and the gastrointestinal famly. They

11



cohere visually and phase down by a factor of ten over 33 years
centered on 1919 (Figure 5).

Until well into the 19th century, towndwellers drew their
wat er fromlocal ponds, streams, cisterns, and wells.?? They
di sposed of the wastewater from cleaning, cooking, and washi ng by
throwing it on the ground, into a gutter, or a cesspool |ined
wi th broken stones. Human wastes went to privy vaults, shall ow

holes lined with brick or stone, close to hone, sonetines in the

cellar. 1In 1829 residents of New York Cty deposited about 100
tons of excrenent each day in the city soil. Scavengers
collected the “night soil” in carts and dunped it nearby, often

in streans and rivers.

Bet ween 1850 and 1900 the share of the Anmerican popul ation
living in towmns grew fromabout 15 to about 40 percent. The
nunmber of cities over 50,000 grew from 10 to nore than 50.

I ncreasi ng urban density nmade waste col |l ection systens |ess
adequate. Overflowi ng privies and cesspools filled alleys and
yards with stagnant water and fecal wastes. The grow ng
availability of piped-in water created further stress. Mre
wat er was needed for fighting fires, for new industries that
requi red pure and constant water supply, and for flushing
streets. To the extent they existed, underground sewers were
designed nore for stormwater than wastes. One could not design
a nore supportive environnment for typhoid, cholera, and other

wat er -borne kill ers.

12



By 1900 towns were building systens to treat their water and
sewage. Financing and constructing the needed infrastructure
t ook several decades. By 1940 the conbination of water
filtration, chlorination, and sewage treatnent stopped nost of
the aquatic killers.

Refrigeration in homes, shops, trucks, and railroad boxcars
took care of much of the rest. The chl orofl uorocarbons (CFCs)
condemmed today for thinning the ozone |ayer were introduced in
the early 1930s as a safer and nore effective substitute for
ammonia in refrigerators. The amoni a devi ces tended to expl ode.
I f thousands of Anmericans still died of gastrointestinal diseases
or were blown away by ammonia, we m ght hesitate to ban CFCs.

Let us nove now fromthe water to the air (Figure 6).
“Aerial” groups all deaths frominfluenza and pneunoni a, TB,

di pht heri a, neasles, whoopi ng cough, and scarlet fever and other
streptococcal diseases. Broadly speaking these travel by air.
To a considerable extent they are di seases of crowdi ng and
unfavorabl e |iving and worki ng conditions.

Col l ectively, the aerial diseases were about three tines as
deadly to Anericans as their aquatic brethren in 1900. Their
br eakdown began nore than a decade |ater and required al nost 40
years.

The decline could be deconposed into several sources.
Certainly large credit goes to inprovenents in the built

environment: replacenent of tenenents and sweatshops with nore

13



spaci ous and better ventilated honmes and workpl aces. Huddl ed
masses breathed free. Mich credit goes to electricity and
cl eaner energy systens at the |level of the end user.

Reduced exposure to infection nay be an unrecogni zed benefit
of shifting frommass transit to personal vehicles. Credit
obviously is also due to nutrition, public health neasures, and
medi cal treatnents.

The aerial killers have kept their market share stable since
the m d-1950s. Their persistence associates with poverty;
crowded environnments such as school roons and prisons; and the
intractability of viral diseases. Mass defense is nore
difficult. Even the poorest Bostonians or Angel enos receive safe
drinking water; for the air, there is no equivalent to
chl orinati on.

Many aerial attacks occurred in winter, when indoor crowding
is greatest. Many aquatic kills were during sumrer, when the
organic fernenters were speediest. Diarrhea was called the
summer conplaint. In Chicago between 1867 and 1925 a phase shift
occurred in the peak incidence of nortality fromthe sumer to

the winter nonths. 3

In Anmerica and other tenperate zone
industrialized countries, the annual nortality curve has
flattened during this century as the human environnent has cone
under control. In these countries, nost of the faces of death

are no | onger seasonal
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BY WAR, BY CHANCE?

Let us address briefly the question of where war and
accidents fit. 1In our context we care about war because disputed
control of natural resources such as oil and water can cause war.
Furthernore, war | eaves a | egacy of degraded environnent and
poverty where pathogens find prey. W saw the extraordinary
spi ke of the flu pandem c of 1918-1919.

War functions as a short-lived and sonetines intense
epidemc. In this century, the nost intense war in the devel oped
countries nmay have been in France between 1914-1918, when about
one-quarter of all deaths were associated with arms.!® The peak
of 20th century war deaths in the United States occurred between
1941- 1945 when about 7 percent of all deaths were in mlitary
service, slightly exceedi ng pneunonia and i nfluenza in those
years.

Acci dents, which include traffic, falls, drowning, and fire
follow a dual logic. Qbserve the shares of auto and all other
accidents in the total kills in the United States during this
century (Figure 7). Like nost diseases, fatal non-auto accidents
have dropped, in this case rather linearly from about 6 percent
to about 2 percent of all fatalities. Smths and mners faced
nore dangers than office workers. The fall also reflects
| essening loss of life fromenvironnental hazards such as fl oods,

storns, and heat waves.
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Aut o accidents do not appear accidental at all but under
perfect social control. On the roads, we appear to tolerate a
certain range of risk and regul ate accordingly, an exanple of so-
call ed risk honeostasis.® The share of killing by auto has
fluctuated around 2 percent since about 1930, carefully
mai nt ai ned by nunmerous changes in vehicles, traffic managenent,

driving habits, driver education, and penalties.

DEADLY ORDER

Let us return to the nmain story. Infectious diseases
scourged the 19th century. In Massachusetts in 1872, one of the
wor st pl ague years, five infectious diseases, tuberculosis,

di pht heria, typhoid, neasles, and small pox, al one accounted for
27 percent of all deaths. Infectious diseases thrived in the
envi ronment of the industrial revolution's new towns and cities,
whi ch grew wi t hout nodern sanitation.

I nfectious di seases, of course, are not peculiarly diseases
of industrialization. |In England during the intermttent plagues
bet ween 1348-1374 half or nore of all nortality may have been
attributable to the Black Death.'® The invasion of smallpox into
Central Mexico at the tinme of the Spani sh conquest depopul ated
central Mexico. Gonorrhea depopul ated the Pacific island of
Yap. 18

At the tinme of its founding in 1901, our institution, the

Rockefeller Institute for Medical Research as it was then call ed,
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appropriately focused on the infectious di seases. Prosperity,
i nprovenents in environnmental quality, and science dimnished the
fatal power of the infectious diseases by an order of magnitude
in the United States in the first three to four decades of this
century. Mdern medicine has kept the lid on.?*°
If infections were the killers of reckless 19th century
ur bani zation, cardi ovascul ar di seases were the killers of 20th
century nodernization. While avoiding the subway in your auto
may have reduced the chance of influenza, it increased the risk
of heart disease. Traditionally populations fatten when they
change to a “nodern” lifestyle. Wen Sanbans mgrate to Hawai i
and San Francisco or live a relatively affluent life in American
Sanpa, they gain between 10 and 30 kg.?°
The environnment of cardiovascular death is not the Broad
Street punp but offices, restaurants, and cars. So, heart
di sease and stroke appropriately roared to the lead in the 1920s.
Since the 1950s, however, cardiovascul ar di sease has
steadily lost ground to a nore indefatigable term nator, cancer.
In our calcul ation, cancer passed infection for the #2 spot in
1945. Anmericans appear to have felt the change. In that year
Alfred P. Sloan and Charles Kettering channel ed sone of the
fortune they had amassed in building the General Mdtors
Corporation to found the Sloan-Kettering Cancer Research Center.
Though cancer trailed cardiovascular in 1997 by 41 to 23

percent, cancer should take over as the nation's #1 killer by
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2015, if long-run dynam cs continue as usual (Figure 8). The
mai n reasons are not environnmental. Doll and Peto estinmate that
only about 5 percent of U S. cancer deaths are attributable to
envi ronnental pollution and geophysical factors such as
background radiation and sunlight.?

The maj or proxi mate causes of current forns of cancer,
particul arly tobacco snoke and dietary inbal ances, can be
reduced. But if Ares and others are right that cancer is a
degenerati ve di sease of aging, no mracle drugs should be
expected, and one form of cancer wll succeed another, assuring
it along stay at the top of the nost wanted list. In the
conpetition anong the three major famlies of death,
cardi ovascular will have held first place for al nost 100 years,
from 1920 to 2015.

WIIl a new conpetitor enter the hunt? As various voices
have warned, the nost |ikely suspect is an old one, infectious
di sease.?®> Gowth of antibiotic resistance may signal re-
energence. Also, humanity may be creating new environnments, for
exanple, in hospitals, where infection will again flourish.
Massi ve popul ation fluxes over great distances test immune
systens with new exposures. Human i mune systens may thensel ves
weaken, as children grow in sterile apartnments rather than
barnyards.?® Probably nost inportant, a very |arge number of
el derly offer weak defense against infections, as age-adjusted

studies could confirmand quantify. So, we tentatively but
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| ogi cally and consistently project a second wave of infectious
disease. In Figure 9 we aggregate all major infectious killers,
both bacterial and viral. The category thus includes not only

the aquatics and aerials discussed earlier, but also septicem a,

syphilis, and AIDS.?* A grand and orderly succession energes.

SUMVARY

Hi storical exam nation of causes of death shows that
| ethality may evolve in consistent and predictable ways as the
human envi ronnent cones under control. In the United States
during the 20th century infections becane | ess deadly, while
heart di sease grew dom nant, followed by cancer. Logistic nodels
of growth and nulti-species conpetition in which the causes of
death are the conpetitors describe precisely the evolutionary
success of the killers, as seen in the dossiers of typhoid,
di phtheria, the gastrointestinal famly, pneunonial/influenza,
cardi ovascul ar di sease, and cancer. |Inprovenents in water supply
and ot her aspects of the environnent provided the cardinal
def enses agai nst infection. Environnental strategies appear |ess
powerful for deferring the likely future causes of death. Cancer
w Il overtake heart disease as the leading U S. killer around the
year 2015 and infections will gradually regain their fatal edge.

If the orderly history of death continues.
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Figure 1. Crude Death Rate: U S. 1900-1997. Sources of data:
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Figure 2a. Typhoid and Paratyphoid Fever as a Fraction of All
Deaths: U. S. 1900-1952. The | arger panel shows the raw data and
a logistic curve fitted to the data. The inset panel shows the
sane data and a transformthat renders the S-shaped curve |inear
and nornalizes the process to 1. "F" refers to the fraction of
the process conpleted. Here the tine it takes the process to go
from 10 percent to 90 percent of its extent is 39 years, and the
m dpoint is the year 1914. Source of data: Note 4.

Figure 2b. Diphtheria as a Fraction of Al Deaths: U S. 1900-
1956. Source of data: Note 4.

Figure 2c. Gastritis, Duodenitis, Enteritis, and Colitis as a
Fraction of All Deaths: U S. 1900-1970. Source of data: Note 4.
Figure 2d. Tuberculosis, Al Forns, as a Fraction of Al Deaths:
U S. 1900-1997. Sources of data: Note 4.
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U S. 1900-1997. Note the extraordinary pandem c of 1918-19109.
Sources of data: Note 4. Figure 3b. Major Cardiovascul ar

D seases as a Fraction of Al Deaths: U S. 1900-1997. 1In the
inset, the curve is deconposed into upward and downward | ogi stics
which sumto the actual data values. The m dpoint of the 60-year
ri se of cardiovascul ar di sease was the year 1939, while the year
1983 marked the mdpoint of its 80-year decline. Sources of
data: Note 4. Figure 3c. Malignant Neoplasns as a Fraction of
All Deaths: U S 1900-1997. Sources of data: Note 4. Figure 3d.
AIDS as a Fraction of Al Deaths: U S. 1981-1997. Sources of
data: Note 4.
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Figure 4. Conparative Trajectories of Eight Killers: U 'S. 1900-
1997. The scale is logarithmc, with fraction of all deaths
shown on the left scale with the equival ent percentages nmarked on
the right scale. Sources of data: Note 4.
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Figure 5. Deaths from Aquatically Transmtted D seases as a
Fraction of Al Deaths: U S 1900-1967. Superinposed is the
per cent age of hones with water and sewage service (right scale).
Source of data: Note 4.
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Figure 6. Deaths fromAerially Transnmtted D seases as a
Fraction of Al Deaths: U S. 1900-1997. Sources of data: Note 4.
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Figure 7. Mdttor Vehicle and AlIl Ot her Accidents as a Fraction of
Al'l Deaths: U. S. 1900-1997. Sources of data: Note 4.
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Figure 8. Mjor Cardiovascul ar Di seases and Ml ignant Neopl asns
as a Fraction of Al U S. Deaths: 1900-1997. The |ogistic nodel
predi cts (dashed lines) Neoplastic will overtake Cardi ovascul ar

as the nunber one killer in 2015. Sources of data: Note 4.
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Figure 9. Mjor Causes of Death Analyzed with a Milti-species
Model of Logistic Conpetition. The fractional shares are plotted
on a logarithm c scal e which nmakes linear the S-shaped rise and
fall of market shares.
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in the figure remains the sane when these causes are included
in the analysis. |In our logic, airborne and other allergens,
whi ch cause sone of the pul nonary deaths, m ght al so be grouped

with infections, although the invading agents are not bacteria

or viruses.
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