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The 100th anniversary of the Yakima Health District
(YHD) provides an opportunity to reflect upon the
tremendous gains in survival over the past century,
explore the proposed causative mechanism for
these improvements, and look ahead at the health
challenges we face in coming decades. This review
departs from the typical focus of the Bulletin at the
local level, relying largely on a national point of view
for the United States (US). This is mostly due to the
circumstance that national data for remote time periods has been maintained in a more accessible manner than state and local data. As the time window
expands to cover the past century, local variance
from national trends is naturally muted; our similarities to the national picture over the long-term dominate the differences. Furthermore, the analytic literature exploring the causes for health improvements is framed at the national level. In the interest
of maintaining focus for this limited space, gradients
in health status across countries, socioeconomic
status, and racial or ethnic groups are also not given
the full attention they might merit, but these topics
still are touched upon in closing remarks. Finally,
space and focus do not permit consideration of
every important cause of suffering and death (e.g.,
cancer, chronic lung disease, homicide, suicide,
depression); these conditions were associated with
less, if any, success in the 20th century and remain
ongoing challenges for the future.

Summary of Key Successes in 20th Century
Population Health
Average life expectancy at birth (ALE) in the United
States increased by approximately 25 years over
the past century (Figure 1). In 1911, ALE was 51
years for boys and 54 years for girls, now it is 76
and 81 years for boys and girls respectively. Figure
2 demonstrates that most of the improvement in
ALE came from declines in infant and child mortality. A concurrent decline in maternal mortality
(Figure 3) also had branching impacts on the health
and well being of children. Not only did this promote
infant and child survival, but evidence now points to
early child health and development to leading better
health outcomes at later ages, as well (Jack, 2009).
Furthermore, increases in child survival were followed by declines in fertility and the ability of
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families to concentrate resources on fewer children. The phenomenon is observed across countries and eras and is part of the demographic transition that accompanies development and fosters
further growth (IMF, 2000). Superimposed on this
century-long downward trend in fertility was the
post-World War II “baby boom” and a second
smaller increase beginning in the 1990s (Figure 4).
The resulting age-distribution of our population is
creating an emerging bulge of elderly, non-working
adults accompanied by a reduction in the relative
proportion of the population that is working-aged,
although this distortion is not as dramatic as that
facing European countries.
In terms of disease etiology, most of the early 20th
century’s decline in mortality was attributable to
prevention and control (and later treatment) of infectious diseases (Figure 5). The industrial revolution had resulted in concentration of the population
in urban centers where crowded and unsanitary
living conditions prevailed. In 1900, tuberculosis,
influenza-and-pneumonia, and diarrheal diseases
were the three leading causes of death, accounting for about one-third of all mortality. Forty percent of such deaths were among children under
five years of age. Today, only pneumonia and influenza rank anywhere near the top of the mortality
list (7th), accounting for just 5% of deaths.
The transition to safe food and water supplies
were instrumental in lowering mortality. It was an
outbreak of typhoid fever in Yakima, fueled by
rapid population growth and inadequate sanitary
infrastructure during the first decade of the 20th
century, that provided the driving force for the establishment of YHD itself. YHD was the first citycounty local public health department in the country (CDC, 1999g; http://yakimahealthdistrict.org/w/
about/) and its success served as impetus for expanding the number of local health departments.
Education and regulation addressing hand washing, separation of clean water supplies from dirty
effluents, refrigeration, pasteurization, and food
handling and storage were the primary public
health actions directed at enteric food- and waterborn diseases in the early part of the 20th century
(CDC, 1999d). The results were impressive. Typhoid fever incidence in the US declined by 98%
from 100 to 2 cases per 100,000 during 1900 to
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1950 (Figure 6). Other causes of enteric morbidity and mortality also fell in a similar fashion during this time. However, reductions in measles and other viral infectious diseases of
childhood had to await the arrival of vaccines for significant
declines to occur (Table 1). Control of bacterial sexually transmitted infections was also a later, antibiotic era phenomenon.

First, declines in mortality in the early and mid-19th century
were probably mostly due to increasing average income
(Figure 10) and its impact on the individual ability to purchase
more or better food, shelter, safety, leisure, technology, and
(possibly later) medical services. However, increased income
probably became less dominant in generating health toward
the latter part of the 19th century (Cutler, 2006). At this time,
the accelerating progress of science and technology led to
discoveries that fomented organized social action, reaching
communities and individuals regardless of income. Discovery
and acceptance of the germ theory fueled development of
sanitary infrastructure and practices to ensure separation of
waste from potable and irrigation water. Germ theory also led
to hand washing, aseptic technique, and isolation-andquarantine measures that reduced communicable disease
transmission. Advances in transportation, electricity and machinery afforded improvements in the ability to produce, distribute, store and handle food and possibly other healthenabling goods.

As infectious disease mortality declined from the late 19th
through early 20th century, a shift to chronic disease mortality
took hold. Figure 7 shows the rise of heart disease mortality
through the first half of the 20th century and a subsequent decline that remains in effect. The rise in cardiovascular disease
has generally been attributed to competing mortality (i.e., increasing survival to the age of manifest heart disease as mortality from infectious diseases retreated), cigarette smoking,
increased fat and cholesterol in the diet, and the evolution of
more sedentary lifestyles as development of the US economy
afforded more luxury time and more employment in skilled
labor and the professions. Subsequent declines in cardiovascular disease mortality have been credited, in crude temporal
order, to detection and treatment of hypertension, declines in
cigarette smoking, and pharmaceutical and surgical interventions aimed at disease manifestations. More recently, dietary
changes, treatment of hypercholesterolemia, and improvements in management of diabetes have also made contributions.

Meanwhile, the late 19th and early 20th centuries’ stabilization
of modern democratic governance and its demand for accountability to taxpayers, enforcement of property rights, rule
of law, formalization and regulation of commerce and industry,
expansion of general education, and fostering of civil society
Historical figures on injury deaths by cause are less readily
created the institution base for successful application of sciavailable, but the information available does demonstrate reence and technology. It also strengthened the foundation for
markable 20th century gains in transportation and occupational sustained economic development. Among such institutional
safety. Although the total number of motor vehicle injury
improvements has been the public health system itself, which
deaths increased as this mode of transportation was adopted “changed to provide the elements necessary for successful
over the course of the early and mid-20th century, deaths per
public health interventions: organized and systematic observapassenger mile have declined continuously during the entire
tions through morbidity and mortality surveillance, well deperiod (Figure 8). Contributors here include increased safety of signed epidemiologic studies and other data to facilitate the
roads, vehicle technology and safety features, and regulation decision-making process, and individuals and organizations to
of drivers and road behavior. Occupational mortality rates de- advocate for resources and to ensure that effective policies
clined during the 20th century more than 90%, from about 60 to and programs were implemented and conducted properly.”
4 deaths per 100,000 workers per year (CDC, 1999f). Detailed
(CDC, 1999g)
data only became available in the past few decades, but declines have been sustained in all labor sectors, including the
This combination of emerging technology and institutions initiagriculture-forestry-and-fishing sector that dominated Pacific
ated sustained mortality declines that preceded the application
Northwest labor markets during the past century (Figure 9).
of medical technology (e.g., vaccines and antibiotics) by sevInvestigation, problem identification, and remediation efforts
eral decades. Ninety percent of the decline in tuberculosis
carried out by a constellation of groups, including labor, indus- (TB) mortality in the United States was achieved prior to adtry management, academia and government regulators led to ministration of the first dose of streptomycin; improved nutriphysical changes in the workplace, such as improved ventila- tion, reduced crowding in housing, and isolation of individuals
tion and dust suppression in mines, safer equipment, develop- with active disease were the keys to success. Similar reducment and introduction of safer work practices, improved train- tions in many other infectious diseases were achieved in the
ing of health and safety professionals and of workers, and im- pre-treatment, pre-vaccine era (Figures 5 and 11).
provements in medical care for trauma victims (CDC, 1999f).
Estimates are that about 20% of the last century’s mortality
Causative Factors for 20th Century Health
declines were due to increases in real income alone, and the
Improvements
remaining 80% to organized social action (loosely termed
Considerable investment in health and economic research has “public health” hereafter) and science and technologyth
been put forth to understand how the United States and other (“medicine”) (Preston 1975). The latter part of the 20 century
extending through to the present day defines a third phase,
now-developed nations transitioned from their poor health
though, when further increments in income and sanitation
status during the industrial revolution to the high levels of
yielded diminishing returns. Consequently, medical applicahealth and well-being they now experience. The primary tentions of science and technology have played an increasing role
sion in this field surrounds the relative role which three key
in determining health status during this time (Cutler, 2006).
factors played in achieving improvements: income, science
and technology, and organized social action. The first conclu- Furthermore, modern medical technology frequently offers
more cost-effective means of reducing morbidity, mortality and
sion one derives from reviewing this literature is that no clear
consensus exists on the matter and that estimates of the rela- transmission than pre-treatment era interventions (e.g., six
months of community-based chemotherapy for TB versus
tive contributions vary. However, several qualitative themes
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indefinite isolation in a sanitarium; Kremer, 2002).

Resolving the incompatible triad of an aging population,
future entitlement commitments that exceed existing assets, and mounting debt
Identifying the best means to reduce health threats created by our ever-shrinking world while at the same time
enjoying the economic, cultural, and political benefits of
increasing international movements of goods, services,
and people
Preparing to respond to acute and chronic emergencies
that emerge as a result of natural disasters, climate
change, and security threats

Yet, public health still appears to dominate historical changes
in mortality. Only a relatively small proportion (about 5.6 of 25
years) of increased life expectancy over the past century has
been attributed to preventive and curative medical interventions (Bunker, 1994; Table 2). Absent from this analysis was
human immunodeficiency virus (HIV). Given its significant impact on loss of potential years of life during 1980-1999 and the
reversal of that by effective anti-retroviral therapy in the years
since, HIV prevention, detection and treatment probably would
also be added to the list of significant mortality-sparing clinical
interventions if the study took place today. Also, the investigators acknowledged that mortality is not the sole legitimate
measure of benefit afforded by health care. They went on to
provide data suggesting that quality of life has been improved
by a wide variety of medical, surgical and dental interventions
that reduce suffering and restore function even if not reducing
mortality.

As the past has taught us, addressing these challenges calls
not only for science, technology, and collective action but also
economic development and appropriate policy to provide the
inputs and institutions to administer them. While public health
is YHD’s sole mission, that mission is not solely YHD’s. Government, academia, industry, businesses, schools, health care
institutions, professional organizations, and community groups
In summary, this area of retrospective research suggests that all have a role to play. While YHD continues to serve its mandated functions addressing maintenance of sanitary infrastrucabout 20% of the mortality decline in 20th century was due to
income-associated improvements in purchasing power, 20% to ture and control of communicable diseases, it also aims to
clinical preventive and curative interventions, and the remain- serve as a catalyst and collaborator with others as we play our
ing 60% to public health activities. One could argue that these local part in this national public health agenda (http://
are blurry (if not artificial) distinctions given the described sec- yakimahealthdistrict.org/w/about/; click on Strategic Plan under
tors’ potential overlap. For example, treatment of communica- Documents).
ble diseases prevents mortality in the patient but also prevents References
spread to others; thus a curative medical intervention for an
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Health challenges for the 21st Century
Looking forward, the key challenges to promote health and
further development in the early part of the 21st Century will
include:
Securing stable funding to maintain and improve upon
the public health infrastructure and its key institutions,
including local public health agencies
Controlling losses of productivity, quality of life, and years
of potential life to injuries, cancer, cardiovascular and
other chronic diseases and their antecedents (e.g., tobacco, sedentary work and lifestyles, obesity, depression)
Maintaining pharmaceutical innovation and promoting
prescribing practices, patient compliance, and infection
control to prevent (or keep pace with) further emergence
of antimicrobial resistance (e.g., methicillin resistant S.
aureus, vancomycin resistant enterococcus, TB, HIV,
gonorrhea)
Achieving higher rates of age-appropriate immunization
among children and adults (Figure 12)
Balancing individual rights, preferences and responsibilities with regulation for reducing societal impacts of noncommunicable disease (CDC, 2010)
Resolving national policy debates about whether and how
to ensure access to health care and how to approach
gradients in health status across socioeconomic and
race/ethnicity groups
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Figure 2b. Age-specific mortality from all causes,
United States, 1900-1998

Figures & Tables
Figure 1. Average life expectancy at birth, United States, 1900-1995

Source: Lynch, 2004

Figure 3. Maternal mortality rate, 1900-1997, United States

Source: Lederberg, 1997

Figure 2a. Infant mortality, United States, 1915-1997

Source: CDC, 1999a

Figure 4. Total fertility rate, United States, 1917-1997

Source: CDC, 1999a
Source: CDC, 1999a
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Figure 5.
Crude death rate for
infectious diseases,
United States, 1900-1996.

Source: CDC, 1999b

Figure 6.
Incidence of typhoid
fever, United States,
1920-1960.

Source: CDC, 1999c

Figure 7.
Age-adjusted mortality rates for
cardiovascular disease,
1900-1997, United States

Source: CDC, 1999d
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Figure 8.
Motor-vehicle related deaths per
million vehicle miles traveled
(VMT) and total VMT, 1925-1997,
United States.

Source: CDC, 1999e

Figure 9.
Occupational fatality rates by
industry, 1980-1995, United States

Source: CDC, 1999f

Figure 10.
Real* gross domestic product per
capita, 1820-2000, United States

*Dollar values adjusted to 1990 US
dollars to account for inflation and
purchasing power.
Source: Clemens, 2008
6

Volume 10, Issue 2

June, 2011

Figure 11. Tuberculosis mortality, 1860-1960, United States

Editorial Note: BCG vaccination was not implemented in the United States. Its efficacy in preventing
adult pulmonary TB is 0-50%. It’s main benefit is preventing disseminated and fatal TB in young children in low-income, high-incidence countries.
Source: National Center for Health Statistics

Figure 12. Immunization exemptions among kindergarten entrants by county,
2009-10, Washington State
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Table 1. Measles Incidence, 1920-2009, Washington State

Measles vaccination introduced 1962
Source: Washington State Department of Health
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Table 2. Mortality-reducing medical interventions of the 20th century
Clinical Service

Marginal gain in life expectancy across
the entire US population (months)

Preventive
Hypertension screening

2

Cervical cancer screening

0.5

Diptheria toxoid

10

Smallpox vaccine

4.5

Influenza immunization

0.75

Pneumococcal immunization

1.50

All other immunizations

1.50

Subtotal preventive

20.75 (1.7 years)

Curative
Cervical cancer

0.50

Colorectal cancer

0.50

Peptic ulcer

0.50

Ischemic heart disease

14

Hypertension

4

Kidney failure

3

Infant respiratory failure

4

Appendicitis

4

Diabetes

6

Pregnancy

2

Pneumonia and influenza

3

Tuberculosis

3

Trauma

2

Subtotal Curative

46.5 (3.9 years)

Grand Total

67.25 (5.6 years)

Adapted from: Bunker, 1994.
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Notifiable Condition
(includes confirmed and probable cases)
Campylobacteriosis
Chlamydia
Cryptosporidiosis
Genital Herpes - Initial
Giardiasis
Gonorrhea
Hepatitis A acute
Hepatitis B acute
Hepatitis B chronic
Hepatitis C acute
Hepatitis C chronic
HIV/AIDS Cumulative Living
HIV/AIDS Deaths
HIV/AIDS New
Meningococcal
Pertussis
Salmonellosis
Shigellosis
STEC (enterohemorrhagic E. coli)
Syphilis - Primary and Secondary
Tuberculosis

JanMay
2011
30
420
0
34
4
37
0
0
3
0
88
178
0
5
0
1
11
3
2
5
6

Cases
JanMay
2010
35
467
0
24
6
9
0
0
1
1
120
172
1
4
2
2
15
0
1
2
4

JanMay
2009
22
489
1
18
11
14
2
1
3
1
60
160
1
4
0
19
15
1
6
2
1
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Total Cases by Year
Total Cases Total Cases
by Year
by Year
2010
2009
121
95
1111
1180
4
3
51
57
23
30
34
39
0
3
0
2
4
9
1
1
229
191
173
171
6
5
11
17
2
2
11
40
51
39
2
7
9
10
6
2
9
7

Notifiable
Conditions
Summary
Jan - May,
2011

