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Introduction

The 20th century witnessed major achievements and
transitions in public health and clinical medicine, from
controlling infectious diseases to addressing the grow-
ing prevalence of smoking followed by increased seden-
tary lifestyles leading to the obesity epidemic. Greater life
expectancy has been achieved through reduced maternal
and infant mortality, significantly improving the quality
of American lives. Additional public health achievements
include development of antibiotic therapy, fluoridation of
water supplies, therapy for mental health disorders, less
invasive surgical techniques, organ transplantation, and
kidney dialysis.! Of major importance has been devel-
opment of vaccines providing primary prevention of
infectious conditions, including polio and other lethal
childhood diseases. Vaccines have eliminated the causes
of morbidity and mortality among children that were fre-
quently experienced by earlier American generations and
remain prevalent in many developing countries.

Among the most significant accomplishments of epide-
miologic research was identification of cigarette smoking
as a leading cause of death from lung cancer, heart disease,
and respiratory conditions. Scientific progress has con-
tinued in the past 25 years with the identification of the
human papilloma virus as the cause of cervical cancer, and
development of a vaccine providing primary prevention
of the malignancy.? The identification of human immuno-
deficiency virus (HIV) as the cause of acquired immune
deficiency syndrome (AIDS) and development of effec-
tive therapy rank among many other successes. Although
effective treatment has turned this infectious disease into a
chronic condition with greatly reduced mortality,? the con-
tinuing rate of new infections emphasizes the urgent need
for an effective vaccine to provide primary prevention.*

Behavioral and environmental risks associated with
chronic conditions such as heart disease, stroke, can-
cer, and diabetes are now the focus of primary preven-
tion research. However, 21st century lifestyles, including
worldwide travel, changes in environmental exposures,
climate patterns, and other factors enable new diseases
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and health conditions to emerge.> Fauci and Morens
advised that infectious diseases remain a perpetual chal-
lenge, requiring monitoring of pathogens that may evolve
to more aggressive strains creating new infectious threats.?
Therefore, constant surveillance and preparation by cli-
nicians and public health workers are essential,> as are
programs to prevent or delay onset of chronic conditions,
such as the Million Heart project® and Tips from Former
Smokers.” This chapter addresses some of the personal
and community-based activities promoted by public
health workers to improve quality of life, reduce health
disparities, and lower healthcare costs.

Health Maintenance and Avoidance
of Disease

In 1948, the constitution of the newly formed World
Health Organization (WHO) stated: “Health is a state of
complete physical, mental and social well-being and not
merely the absence of disease or infirmity.”® The WHO
constitution also noted that the highest attainable stan-
dard of health was a fundamental right of every person
regardless of race, religion, economic or social condi-
tion, or political belief. Among Americans, health issues
became a focus when the federal government established
the National Institutes of Health in 1948 and the National
Science Foundation in 1950. With considerable federal
support, the United States developed an enviable biomedi-
cal research environment, recognized internationally as
a primary source of scientific discoveries, new therapies,
and medical devices.!

In 1965 stimulated by the WHO goals, Breslow et al.
launched one of the earliest research projects assessing
the role of personal behaviors in health maintenance.®
Although advances in clinical medicine increased life
expectancy in the United States, epidemiologic studies
conducted over many decades identified health behaviors
that prevented major disabilities and premature mortality.
In an early study by Breslow et al., physical, mental, and
social well-being at baseline were found to correlate with
mortality 5 and 10 years after recruitment of more than
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7,000 residents of Alameda County, California.® Seven
health practices contributed to health status: never
smoking cigarettes, routine physical exercise, moder-
ate or no alcohol intake, sleeping 7-8 hours, maintain-
ing proper weight for height, eating breakfast, and not
eating between meals.® Women in the cohort with posi-
tive health behaviors lived 7 years longer than those who
were less health conscious. Based on the continued fol-
low-up of the cohort, Breslow predicted that health pro-
motion would be the focus of public health efforts in the
21st century designed with a two-pronged approach: 1)
primary prevention through personal and community
efforts to reduce or eliminate risk factors of chronic dis-
eases and 2) secondary prevention by monitoring bio-
markers predictive of disease to detect diseases at early,
treatable stages.®

Few “magic bullets” exist to remedy medical condi-
tions resulting from years of smoking, lack of routine
exercise, overeating of inappropriate foods, inadequate
rest, overindulgence in alcoholic beverages, etc. There-
fore, the combination of personal behaviors and commu-
nity health promotion efforts became the public health
model for chronic disease prevention'® reflected in several
new federal health programs discussed in this chapter.®7

Between 1935 and 2010, significant changes in mortal-
ity were recorded in the United States, an indicator of pub-
lic health successes.!! Analyses of data from the National
Vital Statistics System presented in Figure 4-1 indicate sig-
nificantly decreased death rates over the 75-year interval
among children younger than age 15, although mortal-
ity also fell more than 50% for all except the oldest age
group (Figure 4-1).'! In 2008, several causes of mortality,
including heart disease, stroke, and cancer, remain among
the top five although age-related differences in rank exist.
Chronic lung disease has become a relatively new cause of
death related to long-term smoking. Women have benefit-
ted more than men from the declining rates of mortality.
Over the 75 years mortality trends have differed. Between
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1935 and 1954, introduction of antibiotics was credited
with lowering death rates by 29%. More recent progress in
prevention, diagnosis, and treatment of heart disease has
lowered mortality by 41%.!!

The public continues to expect major discoveries to
enhance disease prevention and improve clinical care as
a result of federal support of scientific research. However,
expectations may lead to misconceptions, as complaints
about the slow progress have been noted in the media.
Much time is required for scientific discoveries to be
appropriately tested for safety and efficacy before transla-
tion from the laboratory to clinical practice. Substantial
reforms of biomedical research efforts and U.S. health
systems were proposed by Moses and Martin.! Health-
care costs in the United States far exceed other developed
nations, although achievements are lower compared with
others when assessed by traditional measures noted in
Table 4-1, which provides a comparison of the United
States health measures with superior ranking of other
industrialized countries.!? Additionally, clinical improve-
ments are not equally distributed within the United States;
disparities in health outcomes by economic and social sta-
tus have a long history. The heterogeneity of Americans
has been suggested as a contributing factor to the
nation’s inferior ranking'? primarily attributable to large
immigrant populations, which often lack access to clini-
cal care due to limited financial resources, low education
level, and language barriers that impede health-seeking
behaviors.!3 Inadequate health care, specifically of women
in these populations, also adversely affects the health sta-
tus of their children. Multidisciplinary community-based
programs have been developed by public health workers
to address the unique health needs of culturally diverse
communities.

Recent projections of greater longevity have focused
attention on aging and potential increases in morbidity
due to higher incidence of chronic conditions among the
elderly. As the rates of disabilities increase, the quality
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Figure 4-1 The percent decline in mortality by age group over 75 years between 1935 and 2010 in the United States.

Source: Reproduced from Hoyert DL. 75 years of mortality in the United States, 1935-2010 NCHS data brief, no 88. Hyattsville, MD: National Center for

Health Statistics. 2012.
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Figure 4-2 The 10 leading causes of death among women by age group in 2008.

Source: Modified from Heron M. Deaths: Leading causes for 2008. National vital statistics reports; vol 60 no 6. Hyattsville, MD: National Center for Health
Statistics. 2012.

Table 4-1

Selected health measures in the US compared with top ranking countries in 2010

Assessed Health Factor In America In Top Ranking Country Country with Top Ranking
Female life expectancy 81.1 years 86.4 years Japan

from birth

Female life expectancy 20.3 years 23.9 years Japan

from age 65

Infant mortality rate 6.1 per 1000 live births 2.2 per 1000 live births Iceland

Low birth weight infants 8.2% 4.1% Sweden

[<2500 g]

Cesarean Section 329 per 1000 live births 161 per 1000 live births Finland

Obesity [BMI >30] self- 27.8% 13.4% France

reported weight & height

Clinically measured obesity 36.3% 3.2% Japan

Current female smokers 13.6% 8.4% Japan

ages <15

Diabetes among adults 10.3% 3.6% Norway & United Kingdom
ages 20-79

Data From: Organization for Economic Cooperation and Development (OECD).
http://www.oecd-ilibrary.org/social-issues-migration-health/health-key-tables-from-oecd_20758480.

Chapter 4: Health Promotion, Disease Prevention

51



of life during elder years may decline.!* However, early
research by Breslow, Fries, and others indicated that onset
of chronic and disabling conditions may be prevented or
delayed by healthy lifestyles during youth and early adult-
hood.!0!> Krieger emphasized that healthy choices may be
impeded by diverse social factors, including continuing
racial discrimination that adversely affects health status
beginning at birth into a low-income setting in a segre-
gated neighborhood with limited recreational facilities
and lack of access to high-quality health care.®

Focus on Primary Prevention

Preventive care became the major focus of health
legislation in 2010, shifting from treatment targeted
for acute symptomatic disease to the admirable goal of
improving quality of life by reducing disease risk and
reserving funds for essential clinical care.!” In 2011 the
Institute of Medicine (IOM) published a landmark review
of effective preventive services specifically addressing the
needs of women between ages 10 and 65. The IOM report
emphasized that the reproductive role of women creates
the need for specific preventive services because preg-
nancy and childbirth carry health risks.!® The independent
panel of IOM reviewers included nonfederal primary care
clinicians, health behavior specialists, and methodologists
whose role was to 1) evaluate the benefits and harms of
preventive services for asymptomatic women for specific
conditions based on age and personal risk factors, and
2) recommend inclusion of specific preventive services in
routine primary care. The grading system guiding recom-
mended services was based on scientific evidence from A
(advised to include) to D (discouraged from inclusion) or
insufficient research for classification.

In addition to U.S. Preventive Services Task Force rec-
ommendations, the IOM reviewers relied upon published
studies of programs that significantly decreased or delayed
onset of diseases and disabling conditions.'® Criteria for
inclusion of evidence-based preventive services were

Table 4-2

set high to ensure benefits would exceed any potential
harms because preventive services are targeted to healthy
women.'® Table 4-2 lists preventive services recom-
mended by the IOM reviewers; these and many others
were included in the Affordable Care Act (ACA) of 2010.
Before the ACA, preventive services were not standardized
and insurance coverage varied considerably among poli-
cies. The ACA defined required preventive health services
for all insured Americans without copayments, and the
law included funding for prevention programs developed
by state and community-based health departments.!”
Epidemiology research has as its major focus
identification of modifiable causes of disease to guide per-
sonal health decisions, community-based activities, and
appropriately scheduled clinical care. However, epidemio-
logic studies are complicated due to interactions among
biological, behavioral, and societal factors.!® Potential
causal factors frequently influence one another; therefore,
the challenge for researchers is to identify the specific
genetic and environmental aspects that explain, modify,
or mediate causal relationships.!® Primary prevention
of an infectious condition requires identifying the com-
mon sources of an etiologic agent by analyzing biospeci-
mens in order to interrupt its transmission from mother
to child, person to person, carried by an insect, or indi-
rectly by contaminated food or water.? HIV provides an
interesting example of an infectious disease transformed
by new therapeutic modalities to a become chronic condi-
tion, lowering risks of transmission of the virus to sexual
partners, lowering risk of progression to AIDS, and reduc-
ing mortality.?! Development of a vaccine that stimulates
immunity against the infectious agent is the ultimate ave-
nue for primary prevention but remains a work in prog-
ress. Although new therapies prolong life, the Centers for
Disease Contol and Prevention (CDC) reported in 2011
that a considerable percentage of HIV-infected women and
men were not receiving appropriate therapy. Therefore,
community-based efforts to remove barriers to HIV testing
and increase treatment adherence are needed in addition

Institute of Medicine identified gaps and recommended inclusion of specific services

e Improved screening for cervical cancer, counseling to prevent sexually transmitted infections, including counseling

and screening for HIV

¢ A full range of contraceptive education, counseling, methods, and services enabling women to avoid unwanted
pregnancies and space their pregnancies to promote optimal birth outcomes

e Services for pregnant women, including screening for gestational diabetes, lactation counseling, and funds for

equipment to help women choose to breastfeed successfully

o At least one well-woman preventive care visit annually to receive comprehensive services including screening of
blood pressure, cholesterol, fecal occult testing, diabetes, mental health, alcohol abuse, obesity, physical activity,

tobacco use, and osteoporosis

e Screening and counseling of women and adolescent girls for interpersonal and domestic violence in a culturally

sensitive and supportive manner

e The preventive healthcare services provided in a clinical setting specified in the ACA will be fully covered without

requiring a patient copayment for women ages 10 to 65.

Reproduced from the Institute of Medicine at the National Academy of Sciences, 2011. Clinical Preventive Services for Women: Closing the Gaps.

Washington, DC: The National Academies Press.
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to counseling patients about personal behaviors to avoid
disease transmission.??

In contrast to infectious disease research, studies focus-
ing on chronic diseases search for risk factors reported
more frequently by affected women compared with unaf-
fected controls. After specific factors are consistently
reported in multiple studies, public health programs
are designed to lower the prevalence of risk factors with
the goal of reducing disease incidence.?’ Epidemiologic
research incorporating serologic testing of biomarkers
contributes to recognition of subclinical diseases, and
monitoring changes of molecular markers has become a
major component of cohort studies.

During the 20th century, the CDC shifted their public
health focus from communicable to chronic conditions
as morbidity and mortality rates from infectious diseases
were surpassed by disabilities and deaths from heart dis-
ease, stroke, diabetes, and cancer. The centers expanded
their mission with a new focus on prevention and a com-
mitment to develop programs addressing smoking ces-
sation, reducing risks of diabetes and its complications,
assessing illness due to environmental contaminants,
studying patterns of mortality due to gun violence, etc.,
while continuing to protect the nation from the potential
challenges of emerging infections.??

Preventive Measures Targeted
to Personal Risks

Technologic advances enabled the decoding of the human
genome 12 years ago, enabling clinicians and researchers
to translate newly identified genetic information into
customized person-specific health messages with
opportunities for individualized medical care. The pos-
sible contribution of genetic inheritance to determining
personal risk of diseases stimulated the search among
molecular markers leading to the identification of suscep-
tibility genes such as BRCAI and BRCA2.

Before genetic testing became available in medical
practice, most clinicians began their clinical assessment
inquiring about a patient’s family history in order to
guide recommendations for appropriate disease screening,
health behaviors, and advice about preventive measures.
Although a positive family history for a condition is a com-
plex issue given that disease patterns vary by family size,
age distributions, environmental influences, and accuracy
of past diagnoses,?® this traditional assessment provided
the basis for studies of hereditary cancer syndromes ini-
tially identified by Lynch and others decades ago.**

Although identifying susceptibility genes holds great
promise, most affected individuals are found to be nega-
tive for inherited susceptibility. Therefore, geneticists are
searching for additional genetic markers and epidemiolo-
gists investigate potential nongenetic causes of diseases.
Two approaches commonly used to identify avenues for
disease prevention include experimental and observational
studies. Experiments are conducted in the laboratory with
animal models, cell cultures, or human volunteers in ran-
domized trials such as the Women’s Health Initiative.?> In
some settings experimental studies may not be practical

or the proposed intervention may not be ethically accept-
able for random assignment such as use of fertility drugs.
Therefore, to answer specific risk factor questions epide-
miologists conduct observational cohort studies following
healthy women over time or by designing case-control
studies to compare exposures that occurred before diag-
nosis among women with a disease compared to those
without the condition. Factors identified through obser-
vational studies cannot be classified as causal because
multiple complex environmental exposures do not occur
randomly and are rarely independent events; however, the
results provide direction for future targeted research of
larger more varied populations.

The public became increasingly aware of the role
of genetics through reports in the media of the Human
Genome Project,”® which has now been heralded as
enabling personalized medicine. As the cost of genetic
testing has fallen, interest has grown in personal testing,
which has led to the development of a new unregulated
industry including direct-to-consumer marketing of geno-
typing without external standards to ensure accuracy.! In
addition, the value of the newly acquired personal knowl-
edge will depend upon research linking inherited suscep-
tibilities with potential interventions that may prevent or
delay disease development. A person’s risk and responses
to preventive interventions may depend on an individual’s
unique genetic characteristics; therefore, the risk—benefit
balance will be unique for each person.?’As studies iden-
tify effective interventions for individuals with specific
genetic susceptibilities, research will be required to
quantify anticipated benefits. The focus of epidemiologic
studies will be to stratify populations into subgroups of
individuals using genetics and disease-specific biomarkers
in order to evaluate the risks and benefits of targeted
interventions.?” Ames provided an example of a potential
targeted intervention addressing unique genetic profiles
of individuals. He suggested that technology will soon
mature to provide person-specific assessment of micro-
nutrient deficiencies through a single finger prick blood
sample that will generate guidance for diet adjustments or
nutrient supplements in order to achieve optimum health,
disease prevention, and greater longevity.?®

Research is also needed to link genetic risk differences
with personal and environmental exposures that may
modify inherited susceptibilities. Each individual woman
carries a person-specific trajectory affecting her health
status during her life course related to biologic, behav-
ioral, social, and psychologic influences. Therefore, health
counseling may be the most important physician—patient
interaction occurring during periodic medical encounters.
Schroeder among others noted that health status is influ-
enced disproportionately by five domains: behavioral pat-
terns (40%), genetics (30%), social circumstances (15%),
health care (10%), and environmental exposures (5%).!?
He suggested that access to medical care contributes only
minimally to preventing premature mortality. In contrast,
personal health behaviors especially smoking, physical
inactivity, and obesity account for a major component of
reduced life expectancy among Americans. Although tech-
nology was crucial for accomplishing the major public
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health successes of the past and will continue to enhance
clinical care, behavioral changes are essential to improve
the health of Americans in the 21st century.!?

Primary Prevention in Communities

Following the recognition of disease-associated risk fac-
tors public health researchers faced challenges when
applying the knowledge to educate diverse communities
about health risks. Although chronic diseases most often
occur among adults, epigenetic studies have provided
scientific evidence that some risk patterns that become
established early in life, in utero or prior to puberty, may
have an impact on adult health. Therefore, parents and
teachers have been encouraged to focus on establishing
healthy lifestyles among youngsters.

Social, economic, and cultural factors influence health-
related decisions among families affecting dietary choices,
frequency of physical activity, and general health behav-
iors. Community programs may influence these decisions
when multisite collaborative programs are coordinated
among schools, clinical settings, markets, and local govern-
ment policies. The Million Hearts, a collaboration of gov-
ernment and private sector health facilities, was designed
to expand a core of standardized practices based on sci-
entifically proven preventive efforts for heart disease in
clinical settings and community-based health promotion
programs. The goal is to avoid 1 million heart attacks and
strokes during the next 5 years.® The program emphasizes
four primary clinical interventions based on the proven effi-
cacy of the ABCS protocol: aspirin therapy, blood pressure
control, cholesterol management, and smoking cessation.
Data from the National Health and Nutrition Examination
Survey (NHANES) indicated almost 50% of the American
public has at least one risk factor for heart disease—
including untreated hypertension, smoking, and/or elevated
cholesterol—and many had more than one untreated risk
factor, leaving many Americans at risk for heart disease and
stroke. Electronic medical records will identify individuals
requiring enhanced care and digital monitoring of health
changes will indicate the value of clinical interventions and
community-based programs. The project is directed to high-
risk populations who will receive appropriate preventive
treatment, whereas community-based efforts will promote
healthful behaviors to lower heart disease risk, diabetes, and
obesity in the broader population.6

Many federal, state, and local initiatives are coordi-
nating their efforts by addressing healthy diets, smoking
cessation, increased exercise, and weight control. Com-
munities have received funding for tobacco control and
chronic disease prevention efforts, including reduced use
of sodium and elimination of trans fats. Media messages
and package labeling are included to educate the pub-
lic about health risks of smoking, counteracting tobacco
advertising that often targets women.® ACA emphasizes
prevention by eliminating cost sharing by patients for pre-
ventive services such as blood pressure and cholesterol
screening and smoking cessation services; ACA also facili-
tates increased access to care for many who have lacked

medical coverage. Team-based care by multidisciplinary
providers is being encouraged to work closely with indi-
viduals to address their specific needs.® Other community-
based programs are discussed later in this chapter.

Primary Prevention Associated with
Adult Vaccinations

Vaccines are among the greatest public health achieve-
ments of the 20th century, credited with significant
reduction of morbidity and mortality from many diseases
caused by bacteria and viruses.? Many conditions that
were lethal in the past, causing massive outbreaks, are
now prevented.’® However, the public has questioned the
safety of vaccines, and some have resisted vaccine protec-
tion for their children. In addition, fewer than expected
adults have received annual protection from influenza or
pneumonia.?’ Much of the fear has been associated with
a retracted study published in Lancet that erroneously
linked the measles-mumps-rubella (MMR) vaccine with
increased risk of autism and created a worldwide con-
troversy, although multiple additional studies found no
association.?!

To address these public concerns, the IOM was again
requested by the CDC to review the epidemiologic, clinical,
and biologic evidence regarding any adverse health effects
associated with specific vaccines; the effectiveness of the
vaccines was not addressed in the requested review pub-
lished in the 2012 report.>° The authors carefully noted that
among the vaccines studied, very rare adverse events were
reported in publications and these occurred only among
individuals whose immune deficiencies or unique suscep-
tibility left them at increased risk of an adverse response.
The review committee encouraged continued reporting of
cases by clinicians to the Vaccine Adverse Event Reporting
System, which they recommended for posting on the Web.
They also encouraged use of electronic medical records for
monitoring rare adverse health events.3

Vaccination for primary prevention of influenza was
received by 40.5% of adults in 2010-2011 with coverage
among states varying widely, from 56% in South Dakota to
33% in Nevada.?? Children aged 17 and younger as well as
adults over age 65 were more likely to receive the seasonal
vaccine than middle-aged Americans. Vaccine coverage
was significantly below the public health goals during the
past two flu seasons, although heightened awareness of
the HIN1 pandemic was associated with a small increase
in coverage during 2009-2010.32

Pneumococcal vaccination is recommended for adults
diagnosed with diabetes, emphysema, coronary heart dis-
ease, and other conditions associated with heightened
susceptibility. Less than 19% of adults aged 19-64 at high
risk have ever received pneumococcal vaccine in contrast
to 59.7% of adults aged 65 and older, although percent-
ages varied by race/ethnicity. Zoster vaccine is advised for
primary prevention of a painful blistering skin rash condi-
tion, shingles (herpes zoster), which occurs among older
immune-suppressed adults, but only 20% to 30% of eli-
gible elders have received the vaccine.>
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The recently developed human papillomavirus (HPV)
vaccine to prevent cervical cancer and malignancies of
other organs has been targeted to young women prior to
potential exposure to HPV.3? Although preventing a malig-
nancy has been heralded as a major breakthrough in cancer
prevention, some parents have questioned the timing, cost,
number of doses, and appropriateness of the target popu-
lation. However, as research continues, new findings now
recommend HPV vaccine for young males, and studies sug-
gest fewer than three doses may be equally effective.?

CDC and other federal agencies continue to educate
the public regarding the safety of vaccines and their essen-
tial contribution to the nation’s health. Many Americans
lack personal knowledge of or experiences with the severe
morbidity and mortality associated with many prevent-
able conditions.?® Public health workers have promoted
the importance of adult vaccines and encouraged their
availability at low cost in multiple locations, including
clinical settings, employee health services, and pharma-
cies, which has increased acceptance although at rates
that are still considered far lower than optimum.

Prevention by Not Smoking

The health hazards of smoking were recognized by
clinicians as the incidence of lung cancer increased and
epidemiologic studies documented the risks. Ecologic
data linking cigarette consumption and mortality from
lung cancer noted in Figure 4-3 confirmed clinical evi-
dence of a national trend.>* The first American studies
indicating smoking was contributing to risk of lung can-
cer were published in 1950 and were confirmed by many
investigators, leading to the First Surgeon General’s report
of 1964% linking smoking with multiple adverse health
outcomes. Cigarette sales continued to climb until finally
beginning to decline in 1980 (Figure 4-3).

Figures 4-4 and 4-5 present data on differences in
smoking patterns among women and men during the
20th century in relation to the year of birth, noting the
percentage of smokers who began smoking before age 20
and the number of years they smoked before age 40.3*
Women were slower to become regular smokers, but in
more recent years they began smoking at an earlier age
than men and are more resistant to quitting. In the past,
cigarette advertising targeting women strongly influenced
habit formation as adolescent females were influenced by

seductive, slender female smokers.3¢ Brandt described the
deceptive cigarette advertising based on scientific misin-
formation that tobacco companies used to compete for
smokers. He strongly encouraged greater public health
attention to tobacco control.’”

The prevalence of smoking among Americans
decreased from 42.4% in 1965 to 19.3% in 2010, when
the number of former smokers exceeded current smokers.
To counteract continued tobacco advertising, the Ameri-
can Legacy Foundation created a campaign revealing the
deceptive antismoking messages of the tobacco indus-
try.3® The combined effect of state and local laws creating
smoke-free public environments while increasing cigarette
taxes have encouraged many people to stop smoking. The
ACA will cover the cost of smoking cessation programs,
which have had a significant impact of reduced smoking
in Massachusetts. Effective avenues for quitting smoking
include advice from personal healthcare providers; indi-
vidual, group, and telephone counseling; and medica-
tions. Data indicate former smokers are less likely to die
from any cause and have longer years of life with lower
risks of tobacco-associated disabilities than women and
men who continue smoking.>

Although diminished in prevalence, smoking has
remained the primary preventable cause of premature mor-
tality in 2011 among women and men although the decline
among men occurred more rapidly than among women.
Gritz et al. noted the significant burden of tobacco-related
disability and death associated with smoking that grew
during the 20th century.*® Figure 4-4 and Figure 4-5 indi-
cate smoking grew faster early in the century among men
than women. In 1924, 6% of women were smokers, rising
to 16% only 5 years later, but more than 50% of men were
smokers during these years. The sex differences reached a
high of 28% before declining to less than 5%, suggesting
that gender differences in longevity, so strongly influenced
by smoking, may diminish in coming decades.*!

Data from a national random-digit-dialing study, the
American Smoking and Health Survey (ASHES), funded
by the American Legacy Foundation, revealed that women
lacked adequate knowledge of causes of tobacco-related
mortality.*> Many women identified breast cancer rather
than lung cancer as the leading cause of cancer death
among women, which Healton et al. related to the greater
attention of the public, media, and government agencies
to health risks associated with breast compared with lung
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Figure 4-3 Cigarette consumption and number of lung cancer deaths, United States 1900-1990.

Source: Reproduced from Smoking, Tobacco, and Cancer Program, US Dept of Health and Human Services, NIH Pub No. 90-3107, 1990.

Chapter 4: Health Promotion, Disease Prevention

55



56

100 A

O Male

92

M Female

81

81

Figure 4-4 Percent of smokers who began smoking before age 20 by year of birth.

Source: Reproduced from Smoking, Tobacco, and Cancer Program, US Dept of Health and Human Services, NIH Pub No. 90-3107, 1990.
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Figure 4-5 Average years of smoking before age 40 among women and men by birth cohort.

Source: Reproduced from Wang H, Preston S. Forecasting United States mortality using cohort smoking histories. PNAS 2009;106:393-398.

cancer. Women are repeatedly confronted with messages
stressing annual mammography and any new research
findings are featured.*> Some investigators have suggested
the more limited attention to lung cancer results from
the stigma associated with the belief that the disease is
self-imposed.*?

For every woman who dies as a result of smoking,
20 others suffer serious chronic, painful disease such as
arthritis, osteoporosis, and heart disease. Smoking also
adversely affects fetal growth and newborn babies exposed
to secondhand smoke are more likely to develop asthma.

Almost all medical problems experienced by women
across the life span discussed in this text have an asso-
ciation with smoking. Given the magnitude of health
risks associated with smoking, the CDC has launched a
new program, Tips from Former Smokers, which fea-
tures individuals whose quality of life and longevity have
been threatened by their smoking histories or exposures
to secondhand smoke.” This campaign is another major
commitment of the federal government to prevent young
people from beginning smoking and to convince adults
to quit. The 12-week program will include messages on
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television, radio, newspaper, billboards, the internet, in
movie theaters, magazines, and newspapers. The cam-
paign is timely given that the cigarette package warnings
have been contested in court by tobacco companies.

Reports indicate that 90% of men and women dying
from tobacco-related illnesses began smoking as adoles-
cents. Many studies have noted that smoking by parents
and peers influences early onset of smoking in youth*
and a new study reported exposures to smoking in films
during early adolescents was linked with higher prob-
ability of young adolescents becoming established smok-
ers at young ages. Films designed for young audiences
should reconsider inclusion of smoking by their actors
and potentially cigarette smoking could be included as a
youth-rating criterion.**

Aspirin for Primary Prevention

Cardiovascular disease differs among women compared
with men. Women tend to be older with a first cardiac
event and the lifetime risk of stroke is higher than for men.
After reviewing new research findings, the U.S. Preventive
Services Task Force in 2009 recommended regular use of
aspirin by women between the ages of 55 and 79 to reduce
the risk of stroke when the estimated benefits for the indi-
vidual exceeded risks of gastrointestinal bleeding. >
Other studies indicating that aspirin lowered risk of
heart disease included a wider spectrum of ages and was
especially beneficial in reducing recurrence after a first
myocardial infarction. The double-blind randomized trial,
the Women’s Health Study, reported reduced risks of stroke
(RR =0.83,95% CI =0.69 —0.99), although no significant
benefit in combined cardiovascular events including myo-
cardial infarction or death for cardiac causes was found.*
Many studies conducted over more than 2 decades have
reported daily aspirin protected against several forms of
cancer as well as lowering the risk of metastases.*$* The
use of aspirin as a chemopreventive agent to lower cancer
risk has been associated with suppression of inflammation
and inhibition of COX-2, an enzyme that promotes tumor
growth. Health behaviors that protected against infectious
agents are repeatedly being found to also protect against
chronic conditions; for example, recent reports suggest
that daily aspirin may be protective against inflammation
associated with heart disease and some forms of cancer.”®
Clinical guidance has been complicated for patients at
average risk by potential adverse health outcomes from
aspirin studies that differ by dosages and frequency of
use. The Million Heart project of the federal government
previously discussed includes routine aspirin use as one
preventive component of four recommendations to reduce
heart disease among Americans.® However, some public
health researchers hesitate to recommend expanded use
of aspirin due to potential side effects, which include gas-
trointestinal bleeding, ulcers, and hemorrhagic stroke.>!
The risk of gastrointestinal bleeding requiring trans-
fusion was more frequent among women randomized
to aspirin than placebo in the Women’s Health Study
(RR=1.4,95% CI =1.07 - 1.83).47 Future genetic analyses
may identify individuals with inherited bleeding disorders

for whom routine low-dose aspirin may increase suscepti-
bility to bleeding disorders.

Risks and Benefits of Alcohol Consumption

Alcohol drinking among women has major risks and
some benefits varying by quantity consumed, frequency
of drinking, age, pregnancy status, underlying health
risks, social circumstances, cultural patterns, and other
factors. Although some studies suggest women who
consume a maximum of one alcoholic beverage per day
may benefit from diminished risk of cardiovascular dis-
ease, heavy drinking (three or more drinks per day) and
binge drinking (four or more alcoholic drinks consumed
on one occasion) increases risks of death from injuries,
cirrhosis of the liver, suicide, hypertension, myocardial
infarction, sexually transmitted diseases, unplanned preg-
nancy, and several types of cancer.’? CDC’s Behavioral
Risk Factor Surveillance System (BRFSS) data indicated
the 11% of female respondents who reported binge drink-
ing were between ages 18 and 34; frequency and inten-
sity varied by economic status.>® Driving while alcohol
impaired has been associated with an estimated 11,000
crash fatalities annually in the United States, with 4.5%
of adults who reported binge drinking four or more times
a month accounting for 55% of all alcohol-impaired driv-
ing episodes, often without use of seat belts.”* Alcohol
consumption during pregnancy has been associated with
fetal alcohol syndrome, miscarriage, premature birth,
sudden infant death syndrome, and birth defects.>® To
curb excess alcohol consumption some public health
workers have encouraged higher taxes, greater regulation
of the number of stores selling alcohol in a community,
maintaining limits for sale of alcohol, and monitoring
retail outlets for sales to minors.>?

In contrast to these adverse effects of excess
consumption, several studies indicated light to moderate
drinking provided protection against cardiovascular
disease by counteracting harmful effects of high choles-
terol from high-saturated fat diets. Protective effects have
been attributed to antioxidant and antithrombotic com-
ponents primarily found in red wine. Goldberg et al. pub-
lished a review of potential benefits for the American Heart
Association.”> The authors noted the difficulty of com-
paring and summarizing diverse studies that employed
differing research methods, with varying definitions for
drinking quantities and lack of control for other health-
related factors. They advised that women should drink no
more than one glass of wine per day, which could poten-
tially increase high-density lipoprotein (HDL) cholesterol
by 10%, a benefit that they considered comparable to
routine exercise or niacin therapy.> In limited quantities
alcoholic beverages also reduce platelet aggregation, they
noted, providing antithrombotic action similar to aspirin.
These authors concluded that the data from observational
studies did not provide clear evidence of a protective role
for wine and/or other alcoholic beverages, warning of the
potential for abuse and development of addiction.>

Several large cohort studies have identified a modest
protective role of alcohol. Among the 85,000 participants

Chapter 4: Health Promotion, Disease Prevention

57



58

ages 34 to 59 in the Nurses’ Health Study, light to mod-
erate drinking (1.5 to 29.9 grams/day), compared with
nondrinkers, was associated with decreased risk of death
from cardiovascular disease especially among older mem-
bers of the cohort. Women who drank more heavily were
at increased risk of death from multiple causes.”® Another
report from Nurses’ Health Study 1 followed the older
cohort to age 70 or beyond and reported moderate alcohol
consumed daily was an independent contributor to success-
ful aging.>” Postmenopausal women ages 50 to 79 at entry
to the Women’s Health Initiative (WHI) who indicated low
to moderate alcohol consumption (one to six drinks per
week) benefitted from reduced total mortality (HR = 0.81,
95% CI=0.72-0.91) and lower incidence of hypertension
(HR = 0.76, 95% CI = 0.65 — 0.87).58 Moderate drinking
also lowered mortality of Caucasian and African Ameri-
can WHI participants with a history of hypertension.”®
Among 72,000 female subscribers of Kaiser Permanente in
Oakland, California, who were followed for more than
12 years after enrollment when drinking behaviors were
recorded on entry health appraisals, either red or white
wine but not liquor or beer was related to lower mortality
from coronary heart disease and respiratory conditions.”
A national project of the American Cancer Society, Cancer
Prevention Study II, with more than 250,000 women
enrolled, also noted lower risk of mortality associated
with one alcoholic drink per day, although alcohol drink-
ing did not compensate for the doubling of mortality risk
associated with smoking.®® In summary, the 2010 U.S.
Department of Agriculture dietary guidelines suggested
moderate alcohol intake up to one drink per day for
women to provide health benefits. However, genetic differ-
ences influencing alcohol metabolism may alter the ben-
efits and risks of drinking among women of different ages.

Preventing or Controlling Hypertension

Hypertension is among the nation’s most common chronic
conditions with nearly one-third of American adults
having elevated blood pressure. Data from NHANES
examinations of a representative sample of the U.S. popu-
lation has suggested that nearly one in three Americans has
hypertension and 43 million women and men are unaware
of their elevated blood pressure.’! Definitions of hyper-
tension vary among clinicians, although antihypertensive
medication is generally recommended for individuals with
a blood pressure reading of 140 systolic or 90 diastolic or
greater. The risk of women and men over age 50 devel-
oping hypertension is nearly 90%. Hypertension is a key
risk factor for stroke, heart attack, and heart failure among
other health problems; therefore, this condition requires
routine monitoring and appropriate treatment.%!

The CDC has recently advised a population-based
strategy for blood pressure control that would benefit
entire communities. The program, planned in collabora-
tion with states and local communities as well as health-
care providers, emphasizes consumption of a healthful diet
that excludes excessive salt, encourages increased physi-
cal activity, and maintenance or regaining an appropri-
ate weight for height.®? Collection of dietary data during

NHANES interviews indicated a majority of respondents
were consuming more salt than recommended and an
estimated 75% of salt is added during commercial food
processing or in restaurant meals, preventing individual
controls on consumption. To prevent the adverse effect
of high dietary sodium on blood pressure, several public
health programs and reports from the CDC have focused
on dietary salt reduction.5!

The Institute of Medicine recommended the United
States adopt new strategies already established in other
countries to establish sodium limits on foods and to
improve sodium quantity labeling.®> Recommendations
for salt restriction were based on many studies, including
the results reported by Bibbins-Domingo et al., who con-
structed a Markov model using national data from several
sources to estimate reductions in morbidity and mortal-
ity following a dietary salt reduction of 3 g per day.5* The
number of new cases of coronary heart disease would be
reduced by 60,000 to 120,000, stroke by 32,000 to 66,000,
and myocardial infarction by 54,000 to 99,000 and the
annual number of deaths from any cause would decline
by 44,000 to 92,000. Figure 4-6 notes the benefit of salt
dietary reduction among women and men by age and race.
Modest salt restrictions would be especially beneficial
among black women and men whose rates of hypertension
are 50% higher than whites. Reduced sodium could poten-
tially lower mortality disparities. The authors estimated 3 g
per day salt reduction provided disease reduction compa-
rable to a 50% decline in smoking, a 5% reduction in body
mass index among obese people, or use of statin drugs to
lower individual risk of heart disease. Salt reduction would
reduce risk of stroke more than other interventions.®* The
Million Hearts project needs to convince food manufac-
turers to reduce sodium in processing to help accomplish
the successes predicted.®

Primary Prevention Drug Interactions

The pharmaceutical industry has achieved many successes
in treatment of heart disease, cancer, and infectious
conditions including HIV/AIDS, which have significantly
lowered mortality. Use of prescription drugs rose steadily
between 1999 and 2008 in the United States with 48% of
Americans reporting at least one prescribed drug and 11%
using five or more medications. NHANES data indicated
treatment with multiple prescribed drugs during the
month prior to interview increased significantly with
age (Figure 4-7). High rates of drug use have increased
adverse interactions among prescribed medications as
well as potentially lethal effects of their combination with
over-the-counter products, illegal drugs, and alcohol,
resulting in emergency visits.®> Among the 41,000 deaths
from poisoning in 2008, almost 90% were associated
with combinations of legal and illegal drugs; 40% were
specifically prescribed opioid analgesics.®® Paulozzi et
al. reported 100 deaths occurred per day from drug
overdoses, a rate of 11.8 per 100,000 population.5” Rates
were higher among men (14.8/100,000) than women
(9.0/100,000).%¢ Drug poisoning associated with natural
and semisynthetic opioid analgesics such as morphine,
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Figure 4-6 Projected annual reductions in cardiovascular events associated with dietary salt reduction of 3 g per day by race and age group.

Source: Reproduced from Bibbins-Domingo K, Chertow GM, Coxson PG, et al. Projected effect of dietary salt reductions on future cardiovascular disease. N
Engl J Med 2010;362:590-599. © 2010 Massachusetts Medical Society. All rights reserved.
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Figure 4-7 Percentage of prescription drugs used within past month, by age, United States, 2007-2008.
Data from Centers for Disease Control and Prevention, National Center for Health Statistics, National Health and Examination Survey. Reproduced from Gu Q,
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Center for Health Statistics. 2010.

Chapter 4: Health Promotion, Disease Prevention

59



60

n
(8]
I

Motor vehicle traffic

n
o
1

fany
vl
1

=
o
1

5 ]  Poisoning

Deaths per 100,000 population

Drug poisoning

0

T T T
1980 1984 1988 1992

T T T 1
1996 2000 2004 2008

Year

Figure 4-8 Motor vehicle, poisoning and drug poisoning death rates: United States, 1980-2008.

Source: Reproduced from Warner M, Chen LH, Makuc DM, Anderson RN, Minifio AM. Drug poisoning deaths in the United States, 1980-2008. NCHS data brief,

no 81. Hyattsville, MD: National Center for Health Statistics. 2011.

hydrocodone, and oxycodone totaled more than 14,800
in 2008, triple the rate reported in 1999.9668 Over
5 million Americans reported use of prescription drugs
for nonmedical purposes obtained from family and friends
without personally receiving a doctor’s order.%®

To raise public awareness and focus attention on poison
prevention, the CDC annually designates National Poison
Prevention Week, which celebrated its 50th anniversary in
March 2012.%° However, the announcement included the
sobering data tabulated from 2008 that indicated deaths
from poisoning had become the leading cause of injury-
related mortality in the United States, exceeding motor
vehicle deaths (noted in Figure 4-8).% Unintentional and
intentional injuries place a heavy burden on the lives of
women, their families, and communities. Significant prog-
ress in lowering motor vehicle injury risk has been accom-
plished through driver education programs, required use
of seat belts, improved technology including airbags, and
sight testing before driving license renewal. Guided by
their successes, these programs are being used as a model
for comprehensive, multidisciplinary approaches to
reversing the trend in drug poisoning. Among the planned
approaches are recommendations to physicians to pre-
scribe opioid medications exclusively for pain relief when
nonopioid drugs are inadequate.

Public health interventions to reduce prescription
drug overdose must be balanced between misuse and
abuse while protecting the appropriate access for patients
requiring pain relief.” Studies have indicated that 40% of
opioid overdoses occurred among patients receiving care
from multiple doctors; therefore, one avenue proposed
to reduce risks would combine state-based monitor-
ing of drug sales and insurance restrictions prevent-
ing early refills and multiple prescriptions for the same
medications.%® Additional proposals to control the current
epidemic include advocating for improved legislation and
greater enforcement of current laws and addressing issues
raised during clinical care by encouraging physicians to
follow evidence-based drug treatment guidelines.5

During the more than 4 decades since Congress
passed the Poison Prevention Packaging Act requiring

child-resistant caps on medication and toxic substances,
progress has been achieved, although medication poison-
ing of children remains a significant problem. Annual esti-
mates include 60,000 emergency department visits and
more than 500,000 calls to poison control centers follow-
ing potential poisoning of children from medications.

Prevention Through Physical Exercise
and Weight Control

Studies of the increasing obesity epidemic have identified
multiple interrelated contributing factors including
genetic or familial susceptibility, personal diet and exer-
cise behaviors, and aspects of residential neighborhoods
such as availability of safe outdoor recreation facilities and
sources of healthy foods.! For individuals, weight con-
trol relies on balancing food consumption with amount
of physical exercise. Changing portion sizes in restau-
rants, greater availability of high-calorie foods in some
local stores, and limited financial resources may compro-
mise personal plans for healthy eating and weight control.
Many people claim to desire following a healthy lifestyle,
but time commitments to employers, family responsibili-
ties, and other barriers interfere.

Community-based efforts and government regula-
tions have become essential components of epidemiologic
studies to identify preventive behaviors to avoid chronic
disease. For example, a sedentary lifestyle and resulting
obesity have been studied among urban residents by link-
ing personal health behaviors including physical activity,
diet, and obesity with the individual’s residential environ-
ment including recreational use of land and proximity
to safe, walkable neighborhoods.” Geographic informa-
tion systems were employed to assess proximity to well-
maintained outdoor recreational areas including parks and
hiking trails plus access to public transportation, which
were positively associated with greater physical activity
and lower body mass index. Collaborative studies have
shown that city residents are by necessity more physi-
cally active and less likely to be obese than individuals liv-
ing in suburban or rural environments. However, highly
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dense areas of low-income families were found to have
fewer amenities for exercise and recreation and those that
existed were poorly maintained. In addition, higher crime
rates may also inhibit outdoor activities. These character-
istics resulted in residents reporting higher rates of obesity
and less physical exercise than people living in more afflu-
ent sections where parks and trails are well maintained.”™

Research has documented the importance of physical
exercise at all ages across the life span, especially among the
elderly; however, recently more Americans have become
sedentary as they watch television, play computer games,
or communicate for hours over the Internet. Studies have
repeatedly indicated a minimum of 30 minutes per day
of moderately intense exercise can reduce risks of several
types of cancer, diabetes, heart disease, and depression.
Regular exercise also enhances the quality of sleep,
reduces stress, and helps control weight. A well-rounded
exercise program provides for aerobic activity, strength
training, flexibility, and balance training, each of which
benefits the body in different ways.

Obesity

The prevalence of obesity has significantly increased in
the United States with resulting higher incidence rates of
diabetes, hypertension, heart disease, stroke, breast and
endometrial cancers, among other chronic conditions.
Olshansky et al. have predicted that obesity may cause
a decline in life expectancy during the 21st century.’!
Figure 4-9 reflects the analyses from 57 international
collaborative studies with data indicating cause-specific
mortality from more than 900,000 women and men
with body mass index (BMI) measurements recorded at

enrollment. Figure 4-9 indicates that the lowest mortality
occurred between 22.5 and 25.0 BMI. Each 5 kg/m? higher
weight was associated with 30% greater mortality.”> Com-
pared with the ideal BMI of 25, increasing BMI was associ-
ated with higher mortality than women or men closer to
the ideal, whereas very low BMI, possibly due to preexist-
ing disease, was also associated with more deaths.” The
J-shaped curve is striking for the high mortality at either
BMI extreme.

Being overweight or obese at older ages increases the
risk of developing type 2 diabetes. This major health threat
often develops in childhood, when food consumption and
physical activity are out of balance. Excess consumption
and limited strenuous exercise establish an unhealth-
ful pattern affecting long-term health risks. In addition
to diabetes, overweight and obese women increase their
probability of developing cardiovascular disease, cancer,
sleep apnea, arthritis, and other conditions that cause dis-
abilities limiting mobility. Walking at a steady pace 30 to
60 minutes per day enhances health maintenance with-
out straining muscles, maintains joint flexibility, strength-
ens bone, and controls weight while controlling risks of
heart disease, hypertension, and other chronic conditions
associated with aging.

Preventing Excess Exposure to Radiation

Epidemiologic data from atomic bomb survivors” and
medical exposures’ have established that moderate to
high exposures to radiation, especially at young ages,
may increase risks of cancer development years later. For
this reason individualized screening recommendations
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have been proposed.” Several new powerful technolo-
gies provide significantly advanced diagnostic information
guiding essential clinical care; however, these modalities
also carry risks of high levels of radiation exposure.” As
of 2010 an estimated 75 million computed tomography
(CT) scans have been performed on approximately 10% of
the population. CT scanning is a unique technology that
produces three-dimensional images although at 100 to
500 times the radiation exposure of conventional X-rays.
Therefore, a balance of the benefits and risks of CT scans
is essential and the Food and Drug Administration (FDA)
encourages clinicians to appropriately justify ordering CT
scans for specific clinical problems and to carefully moni-
tor radiation doses during the procedures.”® Patients are
being advised to retain a record of medical imaging in
addition to the physician and/or hospital record as radia-
tion is cumulative and risk—benefit ratio estimates per
scan may be warranted.”” Radiation is a known carcinogen
documented through extensive epidemiologic research
especially when exposures occur at young ages. Therefore,
the FDA and professional organizations are committed to
reducing unnecessary use of CT testing and protecting
patients from excessive, unnecessary exposures.’’ Few evi-
dence-based guidelines for CT use or the optimum radia-
tion doses per scan have been developed. Although the
FDA has approved CT scanners, the agency has no author-
ity to oversee the use of the machines in clinical practice.
Physicians often request imaging for legal protection, as
failure to diagnose a serious problem may initiate a law-
suit, whereas overuse of scanning is rarely questioned.”®

Physicians and technologists must be educated to
limit radiation exposure and patients should question the
necessity of the imaging. Currently, no agency is monitor-
ing CT-dose information although some clinicians have
suggested programs comparable to the Mammography
Quality Standards Act of 1992 controlling breast screen-
ing programs.”” However, the planning currently does not
include standardization of appropriate use of the imag-
ing equipment because the agency lacks that authority.
Instead the FDA is encouraging professional organiza-
tions to standardize appropriate guidelines. Brenner and
Hall anticipated increased use of CT-based screening of
asymptomatic patients for lung and colon cancer as well
as cardiac and whole body scanning. These investigators
noted lifetime risk of cancer associated with CT scanning
was relatively small on an individual level but given the
increased exposure of Americans to ionizing radiation
during the past 2 decades, the public health implications
of CT exposure could be significant in future years.”

Prevention Through Public Health
Education

Goals of the Office of Research on Women’s Health
(ORWH) during the next decade include studies to per-
sonalize prevention, diagnostics, and therapeutics for
women and girls.80 An essential component of that goal
is health literacy, which has been strongly associated with
health outcomes.8! Although the focus has often been

on reading and comprehension skills of the public, now
health professionals including clinicians are held respon-
sible for removing literacy-related barriers to improve
health. Recent statistics indicate that almost 50% of Amer-
icans have difficulty reading and understanding printed
health brochures and data have linked literacy level with
health outcomes; therefore, health materials have been
redesigned and presentations on the Web and mobile
devices are providing preventive health concepts in sim-
pler more direct language.®!

Human biology classes enabling adolescents to under-
stand body changes necessary for successful reproduction
and the birth of healthy babies have been recommended
for all high school students. Avoidance of unplanned or
poorly timed pregnancies and sexually transmitted infec-
tions including HIV should be incorporated into these
programs; however, data recently collected by CDC
indicate a high percentage of high schools lack classes
addressing these important health topics.®? Young mothers
may be unaware that their developing fetus may experi-
ence lifelong adverse health consequences from maternal
exposures occurring very early in pregnancy, shortly after
conception, when many women are not aware they are
pregnant. Recommendations for primary prevention of
adverse birth outcomes include improving preconception
health care by developing interventions that identify bio-
medical, behavioral, and social risks that may cause harm
to a developing baby.® Improved age-appropriate health
education during childhood will provide benefits to the
child and family throughout the life course. Health infor-
mation must be designed to meet the intellectual levels
and cultural understanding of all members of the popu-
lation, especially the most vulnerable. The outcomes of
meaningful public health efforts should result in delaying
or avoiding the onset of disease and disability.">

Over the past few decades mass media campaigns have
been conducted among large populations with the goal of
encouraging healthful behaviors such as recently launched
programs from CDC including Million Hearts, Tips from
Former Smokers, and Text4Baby, which provides helpfully
timed suggestions for pregnant women and new moth-
ers. New electronic technology has expanded the ability
of mass media campaigns to reach younger members of
the population by targeting different subgroups with cul-
turally appropriate messages including familiar music
and language. The great public health promise resulting
from mass media campaigns is based on the ability of mes-
sages to reach large audiences repeatedly over time often
with subtle messages that encourage personal behavior
changes. By influencing cognitive or emotional responses
the health concepts may indirectly enhance norms devel-
oped and shared among social networks.?* These avenues
may reinforce specific health behaviors among individuals
who did not personally observe advertisements.®* More
mass media campaigns have been directed to reducing
smoking than any other primary prevention behavior and
their success is documented by evidence of reduced smok-
ing among adults. Greater success has been achieved when
advertising is coordinated with other community-level
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policies such as higher cigarette taxes, smoke-free regula-
tions, and messages targeted to specific segments of the
population.®

Prevention of Disparities in
Health Outcomes

Each woman carries her own unique life-course trajectory
influenced by biologic, behavioral, social, and psychologic
factors including health related events.®> Health status
at various stages of life is known to differ significantly by
economic status, race/ethnicity, geographic environment,
and personal lifestyle. Risk factors, incidence of diseases,
and causes of mortality vary considerably by region in the
United States as noted in two examples: HIV/AIDS and car-
diovascular disease. Although major advances in biomedical
sciences have contributed to improved health and greater
life expectancy for most Americans, benefits are not shared
equally among all segments of the U.S. population many of
whom experience higher disease incidence, less successful
treatment outcomes, and greater premature mortality.!?

Access to high-quality health care is essential for
treatment of symptomatic conditions;, however, Danaei
et al. reported disparities in risk factors were strongly
related to disparities in mortality by race/ethnicity and
income.8 Health literacy may be a barrier for low-income
and poorly educated members of communities to under-
stand the health risks associated with specific behaviors.
Skilled clinicians who are able to communicate complex
issues in simple terms will be able to meet the specific
needs of patients with low literacy skills.8!

Although disparities have been recognized for decades
and extensive research has been directed to defining the
causes, statistics continue to reflect limited improvements
in several critical health indicators such as perinatal mor-
tality, frequency of infectious diseases, rates of nutrition-
related conditions, and survival following diagnosis of
chronic diseases including cancer.

Although high-risk behaviors identified by many public
health researchers are associated with poor health statis-
tics, other factors also contribute to health disparities.
Research directed by Freeman, a breast surgeon, in the
Harlem section of New York City identified several critical
determinants of disparities affecting his patient population
including social position, economic status, culture beliefs
and practices, and residential environment.8” Freeman
focused on the lack of education and limited health
literacy of patients who were unable to navigate the com-
plex environment of Harlem Hospital and proposed a
“patient navigator” program to reduce barriers to timely
and appropriate clinical care.8” Each patient was assigned
a trained health navigator who provided assistance with
scheduling appointments, enhancing patient—physician
communication, ensuring timely diagnosis and treatment,
and identifying available services and supportive care.
The program has been mandated as a required service for
accreditation of cancer centers by the American College
of Surgeons’ Commission on Cancer beginning in 2015.
This program was tested in many settings and found

to significantly improve care provided to low-income
patients of diverse racial/ethnic origin.8” Epidemiologic
studies emphasize the necessity of interventions appro-
priately meeting the needs of targeted populations and
encouraging community awareness of available resources.

An avenue to address health disparities suggested by
Moses and Martin included use of electronic data files in
the clinical setting to provide objective assessment of the
effectiveness of existing drugs and devices, greater par-
ticipation in clinical trials within teaching hospitals and
medical centers, collaborative arrangements for financing
healthcare research and clinical care, cost-effective targets
for basic health care for common diseases, and greater rec-
ognition of the important role of social and economic fac-
tors in disease development and health improvement.!

The Commission on Social Determinants of Health of
the WHO noted that economic status has been a major
source of disparity in health outcomes among rich and
poor populations across countries and within nations
including the United States.!> Woolf et al. estimated
almost 900,000 deaths could have been averted between
1991 and 2000 if white and black individuals had equal
mortality rates.® Data collected during national surveys
conducted between 1999 and 2010 identified a poten-
tial contributor to these disparities, increasing inability
of low-income working-age adults to purchase high-cost
prescribed medications. In 2010, 21.5% of those below
the poverty level did not obtain medications compared
to 3.9% of respondents with higher income.® Some prog-
ress is evident by the change in the ratio of black to white
deaths between 1988 and 1996 was 1:4 and has declined
to 1.2:1 between 2008 and 2010.1

Marmot and Bell suggested that the health gradient
within a society is responsive to changing political, social,
and economic status as occurred in Russia when adult
mortality increased during the economic upheaval in
1992 that led to the demise of the Soviet Union.!? Health
status in the United States has declined since the 1980s
as the economic gap between rich and poor significantly
widened.”® These challenges cannot be corrected simply
through improved access to medical care.

Limited education including low health literacy may
prevent some women from appreciating the importance
of health messages regarding nutrition, early detection
modalities, clinical instructions, or timely treatment.”!
Appropriate health education is essential among young
women before pregnancy to ensure their children have a
healthy environment during early development in utero.
Healthful patterns established following birth, during
childhood and adolescence will enhance the quality of life
throughout the life course.

Recommendations from federal health agencies and
professional organizations published in 2006 were designed
to promote optimal health throughout the life span of
women, children, and their families based on clinical care
and population-focused public health strategies.®? Programs
that are culturally and linguistically appropriate are being
developed to ensure maximal use and impact on the diverse
American female population. The report encouraged greater
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education of consumers beginning among high school
students to increase awareness of factors associated with
adverse reproductive health outcomes especially among
populations known to experiences health disparities.®®
The guidance for preconception health planning defines
a continuum of clinical care addressing women’s needs
during differing stages of their reproductive years.
Recognized disparities influence disease development and
survival among subsets of women whose exposures have
differed significantly by socioeconomic status, education,
personal lifestyle, and access to high-quality health care
from early life through senior years.

Summary

A life-course approach has guided the organization of this
text reflecting the recent understanding of critical growth
periods that may affect long-term health outcomes. At all
ages, beginning with 9 months in utero to elder years,
females undergo continual development and change
requiring age-related protective behaviors to minimize risks
of adverse clinical events while maximizing disease-free
years. Focused studies are assessing prenatal development,
factors associated with rapid growth before puberty,
timing of sexual maturation, reproductive decisions, and
the menopausal transition to better quantify beneficial
preventive behaviors. These life phases are characterized
by differing rates of cell replication and organ-specific
susceptibility. Hormonal influences create the unique
setting for preventive health services needed by women;
environmental, medical, and behavioral factors influence
personal decisions; and community programs increase
awareness of health promotion activities. In addition,
the heterogeneity of responses among women to disease-
related risk factors and options for prevention will be
modified when genetic analyses provide information to
guide individuals. By identifying those at highest risk who
carry specific susceptibility mutations, clinicians may be
able to develop personalized medical care, encouraging
preventive strategies and recommending early detection
modalities to ultimately reduce morbidity along the life
course and enable greater longevity free of disabilities.
Health promotion and disease prevention are major aspects
of public health efforts that must also continue to address
the burden of disparities in health outcomes.

Discussion Questions

1. Describe a community health promotions objective
and the design of community-wide interventions to
achieve the objects.

2. What controls would be needed to adequately control
prescribed medications that have recently been associ-
ated with increased emergency events and deaths?

3. How do epidemiologic studies of infectious conditions
differ from chronic diseases? Describe come complex
conditions that overlap infectious and chronic statuses?

4. Disparities in health outcomes have been present for
many decades. Describe causes and some remedies.
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