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Public Health Efforts and the US Mortality Transition

D. Mark Anderson, Kerwin Kofi Charles, and Daniel I. Rees

In the mid-1800s, mortality rates
in US and Western European cities
were much higher than those in rural
areas. Since then, urban mortality rates
have fallen dramatically. Driven by
reductions in infectious diseases and

diseases of infancy and childhood, this
phenomenon is often referred to as the
mortality transition and has been rec-
ognized as one of the most significant
developments in the history of human
welfare.! By the 1940s, the mortality

“penalty” from living in a major urban
center had all but disappeared in mod-
ern, developed countries.?

Economists originally attributed
the mortality transition to increases
in income, the onset of modern eco-
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1940 1900-1940, we con-
ducted a statisti-
cal horse race to dis-
tinguish the effects

the effectiveness of

other public health

efforts that were seen as vital to reduc-
ing food-related and waterborne dis-
eases, including the building of sewage
treatment plants; requirements that
municipal milk supplies meet strict
bacteriological standards; and require-
ments that milk come from tuber-
culin-tested cows. We also explored
the determinants of the Black-White
infant mortality gap in the first four

decades of the 20th

Figure 1

Public Health Efforts and the
Decline in Urban Mortality

Previous research suggests that the
US mortality transition was driven
primarily by public health interven-
tions aimed at reducing food-related
and waterborne illnesses.> However,
because the same city would often
implement several interventions

of ambitious, often
very expensive, public
health interventions.® Figures 1 and
2 illustrate the rollout of the water-
and milk-related interventions, respec-
tively, for our sample of cities.
Consistent with the results of sev-
eral previous studies,” we found that
filtering the municipal water supply
led to large reductions in typhoid mor-
tality. Although we found no evidence
that adding chlorine to drinking water,

century and studied

building  sewage

treatment plants, or

the extent to which
public health efforts
contributed to the
narrowing of this gap.
Finally, we estimated
the effects of the US
campaign  against
tuberculosis (TB) on
pulmonary TB mor-
tality during the early
1900s. The US anti-
TB movement pio-
neered many of the
strategies of modern
public health cam-
paigns, but its effec-
tiveness had not been
studied in a system-
atic fashion by previ-
ous researchers.

Municipal Milk-Related Interventions, 1900-1940
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Source: Anderson D, Charles K, and Rees D, NBER Working Paper 25027

Figure 2

testing dairy cows for
TB were effective, fil-
tering the water sup-
ply was also associ-
ated with an 11 to 12
percent decrease in
infant mortalityand a
14 percent reduction
in diarrhea/enteri-
tis mortality. While
these estimates were
measured with preci-
sion, they were not
nearly large enough
to explain the over-
all declines in infant
and diarrheal mor-
tality observed dur-
ing the period 1900-
1940. Our findings
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are inconsistent with David Cutler and
Grant Miller’s widely cited finding®
that water filtration was a large con-
tributor to the mortality decline. ?

Water Purification Efforts
and the Black-White
Infant Mortality Gap

In another study, we explored the
relationship between clean water tech-
nologies and the

cent reduction in the Black-White
IMR ratio — our measure of the Black-
White infant mortality gap. Moreover,
we found that adding chlorine to the
water supply narrowed the Black-
White infant mortality gap, at least
in part, through its effect on diarrheal
disease. Specifically, we found that
chlorination led to a 17 percent reduc-
tion in diarrhea/enteritis mortality
among Black children under the age

municipal water supplies and water-
borne disease mortality.

The Phenomenon of Summer
Diarrhea and Its Waning

At the start of the 20th century, diar-
rheal deaths among US infants and chil-
dren surged every summer. This seasonal-
ity waned considerably by 1930 (Figure
3). Economists and historians have

argued that summer

Black-White infant
mortality gap dur-
ing the perio
1906-1938.10
Werner Troesken
observed that urban
Blacks and Whites
lived in close prox-
imity — “almost
side by side” —at
the turn of the =
20th century.!! He
famously hypothe-
sized that, because
of this lack of res-
idential  segrega-
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US Child Diarrheal Mortality, 1910-1930

Monthly diarrheal mortality among children
younger than two per 100,000 total population

diarrhea was even-
tually  controlled
by public health
interventions,!5
especially  munic-
ipal-level efforts to
purify water and
milk supplies.
Building upon
the results described

above, Anderson,
Rees, and Tianyi
Wang  explored

whether water fil-
tration and other
municipal  public

tion, it was costly to
deny Blacks access
to clean water, and
that fear of water-
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The shaded vertical bars indicate the summer months (June-September).
Source: Anderson D, Rees D, and Wang T, NBER Working Paper 25689

health interventions
contributed to the
diminishing sever-
ity of summer diar-
rhea among children

T
1930

borne diseases
spreading  from
Blacks to Whites

“played a role in motivating cities
to install relatively equitable sewer
and water systems.”!? More generally,
it is theoretically ambiguous whether
health inequalities are exacerbated or
mitigated by technological innova-
tion. Exclusive technologies can be
subject to “elite capture,” while there
is evidence that less expensive “break-
through” technologies disproportion-
ately benefit poorer, underprivileged
individuals.!3

Consistent  with  Troesken’s
hypothesis, we found that chlorinat-
ing the water supply, which was rela-
tively cheap, had no observable effect
on the White infant mortality rate
(IMR), but led to a 9 percent reduc-
tion in the Black IMR and a 10 per-
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Figure 3

of two. The construction of water fil-
tration plants, by contrast, was equally
effective at reducing Black and White
death rates.

Why would chlorination only
affect Black infant mortality? One
potential explanation is that it mat-
tered more for Black families because,
on average, their children were more
likely to suffer from nutritional defi-
ciencies, making them relatively vul-
nerable to waterborne infections.
Another possibility is that Black fami-
lies did not have the resources to disin-
fect or boil their water prior to chlori-
nation. Consistent with this argument,
Troesken found a stronger positive
association among Blacks than among
Whites between bacteria counts in

under age two.l6

We found that the
construction of a water filtration plant
was associated with a 15 percent reduc-
tion in diarrheal mortality during the
non-summer months, which is consis-
tent with the hypothesis that transmis-
sion occurred through contaminated
water. Perhaps surprisingly, there was lit-
tle evidence that filtration affected diar-
rheal mortality during the months of
June through September, suggesting that
the phenomenon of summer diarrhea
was driven by contaminated food or
person-to-person contact. Improvements
in the refrigeration chain, better nutri-
tion, or some combination of these and
other factors may have contributed to
the dramatic decline in summer diar-
rheal deaths among infants and children
in the United States shown in Figure 3.




The US Anti-
Tuberculosis

Movement
2,500

In 1900, 194
out of every 100,000
Americans died of TB,
making it the second-
leading cause of death
behind  pneumonia/
influenza. By 1930, the
TB mortality rate had
fallen dramatically to
71 per 100,000 per-
sons.!7 Scholars have
proposed several expla-
nations for this decline,
including  improved
nutrition, better living
conditions, reduced
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contrast, there was lit-
tle evidence that other
anti-TB measures were
effective.

To gauge the over-
550 all effect of the anti-TB
movement, we calcu-
lated what the pulmo-
nary TB mortality rate
520 would have been had
no anti-T'B measures
20 | been adopted. Our
findings suggest that
the anti-TB measures
at the turn of the 20th
century did not con-
tribute in a meaning-
ful way to the marked
decline in TB mor-
tality in the United

440

110

I
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virulence, and herd
immunity. The introduction of basic pub-
lic health measures is another possible and
popular explanation.

Widely regarded as the first public
health campaign, the US anti-tuberculo-
sis movement was remarkable in its scope
and intensity. During the early 1900s,
hundreds of state and local TB associa-
tions sprang up across the United States.
These associations distributed educational
materials and provided financial support
to sanatoriums and TB

Figure 4
for over 500 municipalities, we explored
the effectiveness of the public health
measures championed by the anti-TB
movement for the period 1900-1917.18
We found evidence that requiring TB
cases to be reported to local health offi-
cials led to a modest reduction in pulmo-
nary TB mortality. We also found that
the establishment of a state-run sanato-
rium led to an almost 4 percent reduc-
tion in pulmonary TB mortality. By

States.
What’s Next ?

Figure 4 shows total and infant
mortality trends over the period 1880-
1940 for a sample of 14 US cities. It is
based on data from the US Census
Bureau’s Mortality Statistics and Vital
Statistics of the United States for the
period 1900-1940, and mortality data
we recently gathered from the archives
at  the National

hospitals where TB
patients were isolated
from the general pub-
lic. The anti-TB move-
ment was also charac-
terized by the passage

70

of legislation at the o
state and local levels
to, for instance, ban 40
public spitting and for-

bid the use of common
drinking cups, require
physicians to report
TB cases to public 10
health officials, and

Typhoid Mortality, 1880-1940

Typhoid mortality per 100,000 total population

Library of Medicine
for the period 1880-
1899. Figure 5 shows
typhoid mortality
trends for the same
years for these 14

cities.
The  research
projects  described

above provide lit-
tle evidence to sup-
port the notion that
public health mea-
sures drove the mor-
tality transition in

mandate the disinfec- 0
tion of premises after
the removal of a TB
patient.

Using data on pul-
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the United States. It
is, of course, possi-
ble that other factors
such as nutrition and
income were respon-
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sible for the steep
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decline in mortality starting in the
mid-19th century, but it is worth not-
ing that each of our research projects
used data from the carly 20th cen-
tury, when the mortality transition
was well underway. Our plan is to ana-
lyze the determinants of urban mortal-
ity in the 19th century, when public
health innovations included the build-
ing of extensive sewer systems and
the establishment of pathology labo-
ratories by local health departments.
Refrigeration, in the form of manufac-
tured ice, also made its first appearance
in the last decades of the 19th century.
Our future research will explore the
effect of these and other innovations
on the mortality transition.!?
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