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Foreword

“While a gender-specific approach is often used to identify
persistent inequalities in the status of women, the specific
situation of men, particularly of older men, also requires
investigation and further studies, especially with regard to
the determinants of health.”

Men, Aging and Health; WHO 2001

Despite many well-recognized facts, for example, that
life expectancy differs between men and women, and
that osteoporosis and depression are no longer
“women’s diseases,” there has been near silence about
men’s health in general among politicians, the med-
ical community, and the media. It is impossible to
understand aging and health without a gender-based
approach. From a physiological and psychosocial
point of view, the determinants of health as we age are
related to gender. It has only been a few years that
aging men’s health has received increased attention in
medical research, in publication of evidence-based
scientific articles, and in scientific meetings such as the
World Congress on Men’s Health (www.wcmh.info).
Gender-sensitive and gender-specific medicine is
needed to provide longer and healthier lives for men
in general.

Aging Men’s Health presents the state of the art in
aging men’s health. It contains knowledge that the
medical community needs in order to do its work pro-
fessionally. Twenty chapters written by leaders in the
field encompass the information needed by practicing
colleagues and academic institutions interested in
gender medicine, preventive gerontology, geriatrics,
and men’s health. This information is needed today
more than ever. The book provides the most recent
information on longevity and cardiovascular health.
It gives straight answers on the controversies and
effects of androgen and growth hormone replace-
ment. It includes chapters on andropause, erectile
dysfunction, the depression—erectile dysfunction—cor-
onary heart disease (D.E.C.) syndrome, and prostate

cancer, which all are of great interest to practicing col-
leagues.

This book broadens the context in which we think
about aging men’s health and tries to fill the gap cre-
ated by the paucity of existing research data on men.
This, in general, is a difficult issue that needs to be
addressed immediately. It will be essential to stimu-
late appropriate research for men of all ages and to
develop comprehensive gender-specific databases
and suitable evaluation methods for the gender differ-
ences between men and women. Our definition of
gender-specific medicine and men’s health will inevi-
tably expand in direct proportion to research and to
the emergence of new concepts concerning the impor-
tance of sex and gender in health.

It is a privilege to write this foreword as the presi-
dent of the International Society for Men’s Health and
Gender (ISMH, www.ismh.org) and Editor-in-Chief of
the Journal of Men’s Health and Gender (JMHG). The
ISMH was established in 2000 as an international inde-
pendent organization to provide a platform for all
interested organizations and to promote concepts con-
cerning men’s health and gender medicine in order to
contribute to the development of good practice. The
JMHG was launched in 2004. It is an international
interdisciplinary journal offering updates on practice-
based issues, current research, and policy matters cov-
ering all aspects of men’s health and gender medicine.

This book is an invaluable research-oriented source
of knowledge that addresses, and promises to influ-
ence, the medical care and management of aging men.

SIEGFRIED MERYN, M.D.

Professor of Medicine

President of the ISMH

Editor-in-Chief, IMHG

Center for Advanced Medical Education
Medical University of Vienna, Austria
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Overview

We are entering an age of global graying of men as
well as women, and physicians in the majority of spe-
cialties, not just geriatricians, need the latest informa-
tion and ideas on ways of preventing and treating
diseases of later life. This is just what Professor Robert
Tan and his co-authors provide for men in this very
practical, case-based book.

In most countries, modern medicine has added years
to life, but now we need to be able to add life to years.
Prevention is certainly better than treatment of disease,
particularly in the elderly where disease processes are
more difficult to halt and reverse. Slowing older men’s
progress toward the 3D’s, debility, dependency, and
death requires action in midlife as well as later life. To
help the individual limit the time spent in the first two
of these stages, and live life as far as possible like an
alkaline battery, going full charge to the end, involves
skilled input from a variety of health professionals.

Those at the frontline in this battle will find
throughout this book a wealth of advice and guid-
ance. In an early chapter on delaying aging in men, it
is argued that because on average in most of the West-
ern world women live seven years longer than men,
there are lessons that can be learned from women.
While there is little that men can do about the alleged
genetic limit put on longevity by the Y chromosome,
lifestyle changes even late in life can make a large
difference in the rate at which aging occurs and the
diseases suffered. It seems the well-explained theories
of why we age, especially as relates to endocrine func-
tion, free radicals, and calorie restriction, become ever
more complex. Though the medical reasons for trying
to get people to adopt an optimistic, healthy, food-
limiting lifestyle, rich in antioxidants and physical
activity are clearly put forth, they still have to be
applied against a worsening background of commer-
cial pressures toward stress, sloth, and gluttony.

Gerontologists will appreciate the chapter on the
real role of prevention to achieve optimal aging, even
though if successfully applied in middle age to reduce

premature aging, it would keep many people away
from their clinics and in-patient beds. Many new
endocrine aspects of osteoporosis and arthritis are
also explored and practical advice given. There is also
interesting coverage on the role nutraceuticals can
play in preventive medicine in relation to benign
enlargement, and possibly cancer, of the prostate, sex
hormone formation and action, and the role of the
compounding pharmacist in advising clinicians and
patients alike on these issues. This seems to offer ways
in which large sectors of the population can be
encouraged to adopt positive measures to maintain
their own health.

Urologists will find some of the latest research on
many topics making up a large part of their specialist
practice. The controversies and developments in both
screening and treating prostate cancer are covered
from the point of view of unmodifiable risk factors
such age, race, and familial background, and modifi-
able ones such as diet and lifestyle. As elsewhere in
the book, there is emphasis on the active participation
of the patient in all stages of the diagnosis and treat-
ment of his cancer, and, if it has become incurable,
converting it to a controllable chronic illness.

Erectile dysfunction is dealt with in great detail,
particularly highlighting the interlinking contributory
factors of depression and coronary heart disease. This
again emphasizes the need for a multidisciplinary
approach to promoting health in the aging male. The
overview of erectile dysfunction explores the extent to
which it is related to age, diabetes, and iatrogenic
causes such as medications and prostate surgery. The
various treatments for erection problems described
underline the fact that this is one of the most rapidly
advancing, and widely appreciated, fields of pharma-
cotherapy in the whole of medicine.

Cardiologists are likely to enjoy the excellent
description of the important role of androgen defi-
ciency in coronary heart disease, which may well be
the underlying thread in these three interlinked

xi



xii OVERVIEW

conditions of depression, erectile dysfunction, and
coronary heart disease. It presents exciting new
epidemiological evidence of the inverse relationship
between bio-available testosterone levels and athero-
sclerosis, blood clotting factors, and the incidence of
coronary thrombosis. It describes the important part
that lack of testosterone may play in the impaired car-
bohydrate tolerance, hypertension, hyperlipidemia,
obesity, and “metabolic syndrome.” Also, this section
further highlights the effects of androgens in dilating
both coronary and peripheral arteries, and in improv-
ing arterial compliance. This impressive array of
androgen actions in relation to cardiovascular disease
emphasizes the need for further research in this area,
leading hopefully to improvements in this key area of
men’s health.

Psychiatrists will be equally fascinated by the many
insights given into two of the major conditions they
have to treat, depression and dementia. The disturb-
ing statistics that 8 to 16% of community-dwelling
seniors, and up to 20% of institutionalized ones, may
have significant depression, combined with the fact
that the suicide rate for men is four times higher than
that for women, lend urgency to the debate on the
origins and treatment of this comment on the quality
of a person’s life.

Both depression and memory loss are prominent in
the highly characteristic pattern of symptoms of
androgen deficiency comprising the increasingly

recognized and treated condition of the andropause.
Professor Tan has particular interest and expertise in
this area and provides impressive evidence on the
links between low endogenous testosterone levels and
depression, and the importance of considering the dif-
ferential diagnosis, as well as the effect that stress can
have in lowering androgen levels, both before starting
treatment, and in considering alternatives in patients
resistant to antidepressant drugs.

The authors report the abundance of human evi-
dence linking sex hormones and dementia. When tes-
tosterone is suppressed in men undergoing hormonal
treatment for prostate cancer, beta-amyloid levels in
the blood rise, and fall again when the treatment is
stopped. There have been limited studies showing
both enhanced cerebral glucose metabolism in men
with low androgen levels given testosterone, and
improved cognition as well as reduced frailty in men
with Alzheimer’s disease.

Throughout this stimulating book there are many
thought-provoking ideas to encourage doctors in
every field of medicine to consider how they can
apply the knowledge it provides to their sphere of
medicine for the benefit of men’s health in reaping the
mixed blessings of living to a ripe old age.

MaALcOLM CARRUTHERS, M.D., ER.C.Path., M.R.C.G..
Chairman, Andropause Society
London, United Kingdom



Preface

Aging Men’s Health was conceived to fill the need for a
greater understanding of the specific aging issues of
men. It is targeted at busy practitioners treating aging
men in primary care, geriatrics and gerontology,
endocrinology, urology, and other disciplines, and is
case-based to suit the clinician. The book defines
“aging” as a continuous process but targets the male
in midlife and beyond.

It is often difficult to reverse disease states, espe-
cially in old age. Chronic disease tends to plague
older individuals. The prevention of aging, also
known as preventive gerontology, is therefore key to
helping men (and women) to enjoy a long, healthy
life. Exercise, the maintenance of ideal body weight,
and taking of selected nutraceuticals can indeed
modify the aging process, and we examine these mea-
sures for men in this book.

There is a sustained difference in longevity between
men and women, and possible reasons for this are
explored.

Aging is accompanied by many changes, which
may have endocrine, cardiovascular, or neurologic
bases. Often these physiological and pathological
changes are interrelated and overlapping. A common
theme in many of the chapters is the link between
these changes and the declining production of andro-
gens in aging men. Androgens are found in relative
abundance in men compared with women, and these
hormones are responsible for much of gender differ-
entiation. In addition to affecting sexuality, decline in
androgens can affect several physiological systems
such as the brain, heart, and joints. The impact of hor-
mone replacement in men to mediate these effects is
explored in detail in several chapters.

Illnesses specific to the aging male such as prostate
cancer, erectile dysfunction, and premature ejacula-
tion are also covered.

Aging Men’s Health is the collaborative effort of
experts in different clinical disciplines across the con-
tinents. It brings into perspective the challenges every
practitioner faces in treating the older male. Newer
and novel therapeutics have spearheaded the interest
in men’s health in recent years but there is no separate
discipline of men’s health at the moment. It falls
within the domain of primary care or the specialties.
Many groups do exist to advance the health of men,
including the International Society for Men’s Health,
International Society for the Study of the Aging Male,
Andropause Society, and Men’s Health Network in
the United States.

The aim of this book is to educate and stimulate
interest in this emerging medical field. Its ultimate
goal is to give the practitioner better tools to maintain
the health of aging men. My sincere hope is that this
book will be useful and enlightening.

ROBERT S. TaN, M.D.

Clinical Director

Extended Care Line

Michael E. DeBakey Veterans Affairs
Medical Center

Associate Professor of Medicine (Geriatrics)
Baylor College of Medicine

Clinical Associate Professor of Family Medicine
University of Texas

Houston, Texas

Advisory Board

Men’s Health Network

Washington D.C.
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Preventive Gerontology in Men’s Health: Optimal Aging
Concepts for Midlife and Beyond

ROBERT S. TAN AND AKIRA NISHIKAWA

Mortality, Morbidity, and Longevity in Men

Preventive gerontology is a concept applied to all stages
of life whereby modifying risk factors that can promote
aging can, in turn, improve longevity. Obvious exam-
ples include smoking cessation, diet, and exercise. This
is to be differentiated from preventive geriatrics, which
focuses on health maintenance and disease prevention
when old age, with its associated frailty, has been
reached.!?

In the United States today, the average life span of
men is about 7 years short of that of women. Arguably,
women may have a long period of chronic illness, as
life span is greater. The longevity of women is due to a
variety of factors including genetics, endocrine, and
perhaps lifestyle, along with arguably better preventive
screening programs. Women, by and large, visit doctors
more frequently, partly because of the need for help
with reproductive issues. Screening for comorbid states
such as hypertension, hypercholesterolemia, and dia-
betes occurs more frequently in women. There are data
supporting excess mortality and morbidity in men. In
general, the four most important causes of death in
men are cardiovascular disease, cancer, accidents, and
suicide.

Coronary heart disease (CHD) was responsible for
one of every five deaths in the United States in 1997. Al-
though there is currently evidence that CHD may be as
common in women as in men, symptoms of presenta-
tion may differ between men and women. In general,
mortality rates of myocardial infarction in men are be-
lieved to be lower than those in woman.? For example,
42% of women who have heart attacks die within
1 year compared with 24% of men. The reasons for this
are not well understood. The explanation accepted by
many is that women tend to get heart disease later in
life than do men and are more likely to have other coex-
isting, chronic conditions. Studies also indicate that

men and women react to drugs prescribed for heart
disease and other conditions quite differently.

Because the United States is a heterogeneous soci-
ety, cancer rates can differ based on ethnic back-
grounds. The leading cancer in men, regardless of
race, is prostate cancer, followed by lung/bronchus
and colon/rectal. Prostate cancer rates are 1.5 times
higher in black men than white men. Although it is
important to realize the frequency of cancers, it is not
quite the same with the way cancer affects morbidity
and mortality. Prostate cancer and breast cancers are
reported to be more common partly because of the
availability of screening tools such as prostate-specific
antigen (PSA) and mammograms. Autopsy results re-
veal that most men die with prostate cancer but not of
prostate cancer. This contrasts with lung cancer, for in-
stance, because lung cancer, when diagnosed, often is
the terminal event. The leading cancer in women,
regardless of race, is breast cancer, followed by
lung /bronchus and colon/rectal in white women, and
colon/rectal and lung/bronchus in black women.
Breast cancer rates are ~20% higher in white women
than in black women. Melanomas of the skin and can-
cer of the testis are among the top 15 cancers for white
men but not black men. Melanomas of the skin and
cancer of the brain or other nervous systems are
among the top 15 cancers for white women, but not
black women. Multiple myeloma and cancer of the
stomach are among the top 15 cancers for black
women, but not white women. Multiple myeloma and
cancer of the liver are among the top 15 cancers for
black men, but not white men.*

As a measure of morbidity trends in men, a com-
munity-based British study revealed that the ailments
that plagued men more than women include gout,
duodenal ulcer, venereal disease, coronary heart dis-
ease, bladder cancer, and alcoholism.> Knowledge of
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morbidity and mortality trends is useful, as it helps us
plan for preventive strategies. Gout, duodenal ulcer,
venereal disease, coronary heart disease, bladder can-
cer, and alcoholism are usually the result of lifestyle
and environment issues and are modifiable.

It is also interesting to study the life expectancy of
men in different countries, as this may give us insight
as to lifestyle factors such as diet and exercise. Life ex-
pectancy from birth, representing the average life
span of a newborn, is an indicator of the overall health
of a country. By and large, better life expectancy is the
result of improvements in public health nutrition and
prevention. The overall health of a country, however,
is not a direct correlation of the wealth of the country
(Fig. 1-1). For example, Saudi Arabia, which has a
very high gross national product (GNP) per capita,
has an average life expectancy of ~68 years. This is ac-
tually less than that in El Salvador by 2 years and
about the same as that in the Philippines. The coun-
tries with the highest average life expectancies are
Andorra (84 years), San Marino (81 years), Japan (81
years), and Singapore (80 years). The average life
expectancy in the United States in comparison is
77 years.®

In most countries, there is a longevity differential be-
tween men and women of ~4 to 6 years. Andorra is a
small country sandwiched between France and Spain
that boasts of a Mediterranean climate. The foods are
typically seafood and oils, including olive. Wine is a
characteristic of the region. San Marino is also a small

European country to the north of Italy, with similar
Mediterranean attributes. It is also hilly, which implies
that much walking has to be done. The Asian countries
of Japan and Singapore are both modern and have
good public health systems in place. The Japanese are
known for their fondness for seafood and green tea,
which may be responsible factors for their longevity.
Recent research has suggested that there may be
physiological markers for longevity. Three physiological
measures associated with long-term caloric restriction in
monkeys have been linked to longevity in men and in-
clude skin temperature, insulin, and dehdroepiandros-
terone sulfate (DHEAS) levels.” Roth et al” compared
more than 700 healthy men, ages 19 to 95, who partici-
pated in the Baltimore Longitudinal Study of Aging
(BLSA), with 60 rhesus monkeys, ages 5 to 25. The men
were divided into two groups, based on whether they
were in the upper or lower halves of the population for
each of the three biomarkers: body temperature, blood
insulin levels, and blood levels of DHEAS. The mon-
keys also were divided into two groups: one group was
allowed to feed freely, typically consuming between
500 to 1000 calories daily; the other group was fed a
diet composed of at least 30% fewer calories than con-
sumed by the unrestricted monkeys. After analyzing
the age-adjusted data, the investigators concluded that
among men who participated in the BLSA, those who
had lower body temperatures, lower blood insulin lev-
els, or higher blood levels of DHEAS as they aged
tended to live longer (Fig. 1-2). The calorie-restricted
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FIGURE 1-1. This map shows the lifespans in different countries of the world.
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longevity. (Adapted from Roth GS, Lane MA, Ingram DK, et al. Biomarkers of caloric restriction may predict longevity in
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monkeys showed a similar trend and had half the
death rate of monkeys allowed to feed freely. This
study is obviously not conclusive, but we know that
obesity is associated with higher levels of insulin, and
obesity certainly is one of the modifiable risk factors for
premature death.

The association of high insulin with diminished life
span suggests that insulin resistance may play a part
in the mortality of men. However, the association of
low DHEAS with diminished life span does not neces-
sarily imply that consuming dehydroepiandrosterone
(DHEA) would improve longevity. That has yet to be
determined, and there are no prospective controlled
trials as yet.

Prevention and Implications for Longevity

Prevention has different components. In primary pre-
vention, we educate our patients about risk factors and
lifestyle changes that reduce risk. We also identify and
alter risk factors to prevent the onset of disease. In con-
trast, secondary prevention refers to education and
treatment after the onset of the disease, to limit its
progress. It is intuitive to think that preventive strate-
gies result in early detection of disease and as a result
early intervention. Does it in the end lead to increase

life expectancy, and better quality of life? There is
ample scientific evidence that diet, exercise, alcohol
moderation, and cessation of smoking are the major
modifiable factors that lead to increased life expectancy.
Interventions with hormonal replacement such as es-
trogen in women and testosterone in men have dem-
onstrated improved quality of life, but the effects on
longevity are not clear. The Women’s Health Initiative
demonstrated that in women, replacement with an
estrogen/progesterone preparation improved quality
of life such as by decreasing hot flashes and improv-
ing osteoporosis.® Unfortunately, this combination of
hormones leads to an increase in thrombotic events.
Testosterone replacement in physiological doses in
men has definitely improved quality of life, but the
long-term effects, though promising, remain unclear.
This is not unlike many aspects of medicine, and as
such testosterone replacement in men should be care-
fully monitored and individualized. Lifestyle changes
should accompany any preventive medicine program.
Preventive strategies altering cardiovascular risk fac-
tors such as treating high blood pressure, hypercholes-
terolemia, and arguably inflammatory processes in
the cardiovascular system and elsewhere can certainly
decrease morbidity and mortality, and in turn result in
enhanced longevity. Nutraceuticals is a large area of
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controversy in terms of whether it actually prevents
disease. Chapter 20 discusses nutraceuticals and their
impact on men.

Limitations of Current Guidelines
for Preventive Medical Care

A very large interface with preventive care is cost and
managed care. It is prudent to maintain health, and
thereby decrease the long-term cost of health care. In-
deed, health maintenance organizations (HMOs) are
set up with that purpose in mind, as prevention de-
creases risk. Unfortunately, it would not be possible to
be comprehensive with preventive programs under
managed care programs because of cost. As such, only
the basic preventive programs are recommended, such
as a physical examination, rectal examinations, Pap
smears, mammograms, blood pressure, cholesterol
levels, etc. These procedures, although essential, must
not be mistaken for a complete passage of a good bill
of health. There are several recommendations from
different bodies for preventive care. Interest groups
such as the American Cancer Society have very tight
guidelines for preventive care in the area of cancer.
These contrast with those of the U.S. Preventive
Services Task Force (USPTF), which relies much on
evidence-based medicine in community-based prac-
tice. Though the USPTF recommendations are widely
used, they may lack the following;:

1. Gender-specific recommendations for men above
40 years of age. For instance, there is no mention
of screening for hypogonadism, especially with
the symptomatic. There are screening tools such
as the Androgen Decline in Aging Males
(ADAM) questionnaire. Erectile dysfunction may
be a quality-of-life issue, but it also may be a har-
binger for cardiovascular disease, and screening
tools such as the International Index of Erectile
Function (IIEF) exist. Despite the fact that pros-
tate cancer is the most common cancer in men,
USPTF does not recommend routine screening.
This may be because of the limitations of the cur-
rent methods for screening for prostate cancer.

2. Gender-specific recommendations for prevention
in men above 65 years of age. Osteoporosis also
occurs in men, albeit later in life than in women.
In fact, the mortality from hip fractures in men in
later life is higher than that in women. Unfortu-
nately, few men are screened for osteoporosis, or
educated about smoking and alcohol as contribu-
tory factors (Table 1-1). Dementia is a function of
age, and no routine screening is mentioned such
as the Mini—-Mental State Examination (MMSE).
Perhaps the reason is that the MMSE is not sensi-
tive or specific enough as a tool to predict early
dementia.’ There is also no screening for benign
prostate hyperplasia (BPH) and lower urinary
tract symptoms (LUTSs), which are common ail-
ments affecting men in this age group.

Emerging Concepts for Specific Areas
of Prevention in Men

Prevention for our patients should take into consider-
ation the guidelines, which at times should be indi-
vidualized especially as new concepts are raised. But
it takes time for a consensus among physicians to be
built. Some of these emerging concepts are the fol-
lowing:

* Obesity is a universal health problem and is usu-
ally the result of an inactive lifestyle and para-
doxically malnutrition. Obesity is often associated
with the metabolic syndrome. Researchers at
the Centers for Disease Control and Prevention
(CDC) estimated that as many as 47 million Amer-
icans may exhibit a cluster of medical conditions
often termed the metabolic syndrome, which is
characterized by insulin resistance and the pres-
ence of obesity, abdominal fat, high blood sugar
and triglycerides, high blood cholesterol, and
high blood pressure.!’ Loss of weight is crucial to
maintaining health and decreasing morbidity and
mortality. One of the emerging concepts that has
been debated is the use of the appropriate diet to
lose weight and hence decrease the possibility of

TABLE 1-1. Osteoporosis and Risk of Hip Fracture in Men and Women: A Comparison

Factor

Men Women

Peak bone mass®”

10% to 12% greater than

in women
Lifetime risk of hip fracture at age 503 6% 17.5%
Sex distribution of hip fractures worldwide>” 30% 70.0%
U.S. incidence of hip fracture at age 65° 4 to 5 per 1000 8 to 10 per 1000
Mortality from hip fracture” 31% 17.0%

Adapted from Campion JM, Maricic MJ. Osteoporosis in men. Am Fam Physician 2003,67:1521-1526, with permission.
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the metabolic syndrome. Proponents of a low-
carbohydrate diet, including Atkins, Zone, Or-
nish, Wadden, and others have challenged the
traditional Food and Drug Administration (FDA)
food pyramid. To validate the Atkins diet, re-
searchers recently completed a 1-year, multicen-
ter, controlled trial involving 63 obese men and
women who were randomly assigned to either a
low-carbohydrate, high-protein, high-fat diet or a
low-calorie, high-carbohydrate, low-fat (conven-
tional) diet. Professional contact was minimal to
replicate the approach used by most dieters. The
low-carbohydrate diet produced a 4% greater
weight loss than did the conventional diet for the
first 6 months, but the differences were not signif-
icant at 1 year. The low-carbohydrate diet was as-
sociated with a greater improvement in some risk
factors for coronary heart disease. Unfortunately,
adherence was poor and attrition was high in
both groups.!! Men seen in practice often ask
which diet is best for them to lose weight, but ex-
ercise is important to keep the weight off in the
long term. There is also ongoing research as to
whether androgen replacement can decrease fat
mass in men, and preliminary data suggest that it
does.!? Chapter 11 discusses the impact of andro-
gens on obesity in men.

There have been many inroads in cardiovascular
health prevention in recent years. High low-
density lipoprotein (LDL) cholesterol and trigly-
cerides, low high-density lipoprotein (HDL),
hypertension, and diabetes are no longer seen to
be the only risk factors for coronary heart disease
in men. LDL cholesterol is a serum lipoprotein
that contains apolipoprotein B (ApoB), cholesterol,
and triglycerides. LDL is the most atherogenic of
the lipoproteins. Recent evidence suggests that
the oxidized form of LDL may play a key role
in the initiation and progression of atherosclerosis,
and like lipoprotein(a), oxidized LDL forms foam
cells, which are associated with the formation of
atherosclerotic plaques. Smoking and family his-
tory are other obvious risk factors. The following
factors are other emerging concepts that can con-
tribute to coronary heart disease:

o Elevated homocysteine: Homocysteine is a sulfur-
containing amino acid, and when it becomes
elevated, it can damage coronary arteries, cell
structures, blood lipids, and artery walls,
eventually leading to the development of
atherosclerosis and other forms of heart disease.
Vitamins B, B,,, and folate, involved in homo-
cysteine metabolism, act to regulate and reduce
homocysteine. The assessment of homocysteine

status and B vitamins, particularly B,, B,,, and
folate, is useful because heart disease is the
leading cause of fatality in the United States. In
addition, current medical research reports that
an elevated homocysteine status and/or defi-
ciency of B, B,,, or folate increases the risk for
heart disease. Approximately two thirds of
cases with elevations in homocysteine are related
to deficiencies of one or more of these B vitamins,
and can be reversed potentially by supplemen-
tation of these micronutrients.

o Elevated lipoprotein(a) [LP(a)] is a complex of
ApoA and LDL, and an elevated status is associ-
ated with an increased risk for atherosclerosis
and cardiovascular disease. The pathogenic role
of Lp(a) is similar to that of LDL in the develop-
ment of atherosclerosis; it is localized in the
blood vessel walls, and then oxidized. When ox-
idized, it forms the foam cells associated with
atherosclerotic plaques. Diet and exercise can
potentially decrease levels of Lp(a).

o Elevated C-reactive protein (CRP) is a nonspecific
indicator of systemic inflammation and infec-
tion. One of the emerging concepts of heart
disease is that it is inflammatory in nature, and
results in endothelial dysfunction. CRP levels
rise rapidly in response to tissue injury and in-
flammation. Exercise, aspirin, and a healthy diet
can decrease CRP levels.

o Elevated fibrinogen status: Fibrinogen is an im-
portant coagulation protein that is involved in
the mesh-like network of the common blood
clot. Studies have shown that elevated fibrino-
gen status is associated with early coronary
heart disease.

o Low apolipoprotein A-I and apolipoprotein B status:
Apolipoprotein A-I (ApoAl) is the major protein
constituent of HDL. This molecule is responsi-
ble for the activation of two enzymes that are
necessary for the formation of HDL, and this
process may be a key factor in the relationship
between HDL levels and the incidence of athero-
sclerosis. On the other hand, apolipoprotein B
(ApoB) is the primary protein found in LDL.
Studies suggest that ApoB plays a major role in
targeting the selective uptake of LDL by the
liver, and it has been identified as one compo-
nent of the syndrome known as atherogenic
lipoprotein phenotype, which is a common dis-
order in persons at risk for atherosclerosis.

* Osteoporosis does not occur only in women. For
instance, ~30% of hip fractures occur in men, and
one in eight men older than 50 years will have an
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osteoporotic fracture.”® As such, prevention of os-
teoporosis in men is also becoming an emerging
health concept. Men’s bone integrity differs from
that of women as they generally have greater
peak bone mass. In addition, men usually present
with hip, vertebral body, or distal wrist fractures
10 years later than women. Hip fractures in men,
however, result in a much higher mortality rate at 1
year after fracture as compared with women (31%
versus a rate of 17% in women). The major risk fac-
tors for osteoporosis in men are not only age re-
lated but also are associated with steroid use for
longer than 6 months (e.g., chronic obstructive pul-
monary disease). Hypogonadism remains a risk
factor in men that is potentially reversible, and as
such there has been recent interest in the area of
testosterone replacement.!* The FDA has recently
approved bisphosphonates and teriparatide (re-
combinant parathyroid hormone) for use in men,
which should be considered along with supple-
mental calcium and vitamin D. If physicians are
aware of modifiable risk factors for male osteoporo-
sis such as alcoholism and smoking, the prevention
of osteoporosis takes on another dimension. Pre-
venting osteoporosis in the long term leads to the
decrease in morbidity and mortality events that
occur with falls and fractures. Chapter 9 discusses
osteoporosis in men.

Mental health in men is an often-neglected aspect
of preventive medicine, despite the staggering fact
that elderly men are more likely to commit sui-
cide than elderly women. Epidemiological studies
based on subjective reporting by patients suggest
that depression may be less common in men than
in women. However, men are less likely to report
depression, and may manifest other problems
such as anger, alcoholism, slacking work per-
formance, and domestic violence. Prevention in-
cludes early detection and intervention with
supportive therapy, psychotherapy, and medica-
tions. Gender differences and gender-specific treat-
ments are discussed in a later chapter. Dementia,
too, is perceived to be less common in men than in
women. The difference can be explained by the
longer life span of women because dementia is a
function of age. Hormones such as estrogens and
testosterone may influence cognitive function (see
Chapter 7). Preventive strategies for dementia
such as aspirin, gingko biloba, “brain exercises,”
vitamin E, antiinflammatory drugs, etc., are excit-
ing areas, and their efficacies are being examined
in clinical trials at present.

The most common cancers in men are skin, pros-
tate, lung, and colorectal. These four cancers alone

are expected to kill more than 150,000 men in the
United States each year. Fortunately, with lifestyle
changes and proper screening, physicians can
help prevent these cancers or successfully treat
them when detected in their early stages. Another
common cancer that is found only in men is tes-
ticular cancer. The incidence of testicular cancer
is ~7000 per year. Fortunately, testicular cancer
is treatable when detected early. The world-
champion cyclist Lance Armstrong has been one
of the advocates in this area of preventive health,
having survived this cancer himself. As the dis-
ease tends to develop at younger ages than other
cancers, young men should be taught to regularly
practice self-exams, not unlike women perform-
ing breast self-examinations. As in heart disease,
research has shown that diet and exercise can be
pivotal in the prevention of cancers in men. Gene-
tics is also an important factor.

Prostate-specific antigen (PSA) has had a pro-
found impact on the early diagnosis, treatment,
and follow-up of prostate cancer, the most com-
mon malignancy in men. However, it is not only
amarker for prostate cancer but is also often
expressed in benign conditions such as benign pro-
static hyperplasia, prostatitis, and other inflamma-
tory disorders. We have been trying to make the
PSA test even more useful for several years. Most
of these attempts, such as PSA density, PSA veloc-
ity, and age-dependent PSA ranges, were impossi-
ble to verify and thus not very useful. One of the
newer tests developed, and an emerging concept
in preventive health in prostate cancer, is the free
PSA test. Free PSA is both reproducible and use-
ful. Free PSA is the percentage of the total PSA
that circulates in the blood without a carrier pro-
tein. Most patients with prostate cancer have a
free PSA less than 15%. The ratio of free to total
PSA improves specificity while maintaining a
high sensitivity for prostate cancer detection for
men with a total PSA of 2.5 to 10ng/mL who also
have a normal digital rectal examination. Com-
plex PSA seems to be a reliable tool and equiva-
lent alternative to total PSA to improve specificity
at high sensitivity levels in men with suspected
prostate cancer, mainly for PSA levels below
4ng/mL. Several newly discovered isoforms of
free PSA (bPSA, [-2]pPSA, and inactive intact PSA)
may also impact the early detection of prostate
cancer, with encouraging preliminary results that
warrant further clinical investigation.'

o Human glandular kallikrein 2 (hK2) also has the po-
tential to be a valuable tool in combination with
both total and free PSA for the early diagnosis of
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prostate cancer. Patients with high hK2 measure-
ments have a five- to eightfold increase in risk for
prostate cancer, adjusting for PSA level and other
established risk factors. As such, hK2 measure-
ments may be a useful adjunct to PSA in improv-
ing patient selection for prostate biopsy.
However, the optimal clinical use of human glan-
dular kallikrein 2 still remains to be clarified.!

o The education of both men and women is one of
the first important steps in prevention of sexu-
ally transmitted disease (STD). Other preventive
strategies include administering the hepatitis B
vaccine series to unimmunized men who pres-
ent for STD evaluation and administering hepa-
titis A vaccine to illegal drug users and men
who have sex with men. Nonoxynol 9 is a chem-
ical that has been introduced recently for STD
prevention, but the CDC recommends against
prescribing it at present because the results
from clinical trials have been conflicting. New
treatment strategies include avoiding the overuse
of quinolone therapy in patients who contract
gonorrhea because of resistance. Testing for her-
pes simplex virus serotype is advised in pa-
tients with genital infection because recurrent
infection is less likely with the type 1 serotype
than with the type 2 serotype. HIV screening re-
mains important in men at risk, such as homo-
sexuals, intravenous drug abusers, and those
who had transfusions in the past. Informed con-
sent is necessary for testing.

* Many men are now appearing for health care be-
cause they are requesting help with erectile dysfunc-
tion (ED). This gives an excellent opportunity for
screening and preventive medicine. A British study
suggests that ED shares many of the same risk fac-
tors as coronary artery disease, so the level of occult
cardiovascular risk in men with ED was assessed. A
total of 174 men presenting with ED underwent car-
diac risk stratification according to the Princeton
Consensus Guidelines. Thirty percent were strati-
fied as intermediate/high cardiovascular risk and
had ED treatment deferred until further cardiologi-
cal assessment; 37% had abnormal lipid profiles;
24% had elevated hemoglobin HbA,./glucose lev-
els; 17% had uncontrolled hypertension; and 6%
were suspected of having significant angina.'” The
role of stress testing for detection of occult cardiovas-
cular disease in men is currently being explored in
clinical trials, in light of the finding that many of
these patients presenting with ED have underlying
untreated occult heart disease. ED is a window to
many illnesses, including not only coronary heart
disease but also depression.'® Chapter 15 discusses

the interlinked syndrome of depression, ED, and
CHD, known as the DEC syndrome.

Total-body computed tomography (CT) screening
has been becoming very popular with patients
partly because of direct marketing by radiological
practices. However, many organizations, including
the FDA and the American College of Radiology
(ACR), do not endorse total-body CT screening be-
cause of the lack of evidence that it is useful in pre-
vention. This is especially so in patients with no
symptoms or a family history suggesting disease.
In addition, there is no evidence that total-body CT
screening is cost-efficient or -effective in prolong-
ing life. In addition, the ACR is concerned that this
procedure will lead to the discovery of numerous
findings that will not ultimately affect patients’
health but will result in unnecessary follow-up ex-
aminations and treatments and significant wasted
expense. However, the ACR stated recently that CT
screening targeted at specific diseases might be use-
ful. Early data suggest that these targeted examina-
tions may be clinically valid. Large, prospective,
multicenter trials are currently under way or in the
planning phase to evaluate whether these screen-
ing exams reduce the rate of mortality. As such,
these exams may again represent yet another area
of emerging concepts in prevention in men.

Lung scanning for cancer in current and former
smokers remains controversial but promising, if
cost is not a factor. This has potential significance as
chest x-rays lack sensitivity and specificity, and le-
sions are only detected late. Moreover, lung cancer
is one of the most common cancers in men and is
associated with the highest mortality when diag-
nosed. In a recent study by Mahadeivia et al,' us-
ing a computer-simulated model, annual helical CT
screening was compared with no screening for hy-
pothetical cohorts of 100,000 current, quitting, and
former heavy smokers, aged 60 years, 55% of whom
were men. The authors simulated efficacy by
changing the clinical stage distribution of lung can-
cers so that the screened group would have fewer
advanced-stage cancers and more localized-stage
cancers than the nonscreened group (i.e., a stage
shift). The model incorporated known biases in
screening programs such as lead time, length, and
overdiagnosis bias. Over a 20-year period, assum-
ing a 50% stage shift, the current heavy smoker co-
hort had 553 fewer lung cancer deaths (13% lung
cancer-specific mortality reduction) and 1186
false-positive invasive procedures per 100,000 per-
sons. The incremental cost-effectiveness for cur-
rent smokers was $116,300 per quality-adjusted
life year (QALY) gained. For quitting and former
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smokers, the incremental cost-effectiveness was
$558,600 and $2,322,700 per QALY gained, res-
pectively. The authors concluded that even if
efficacy is eventually proven, screening must over-
come multiple additional barriers to be highly
cost-effective. They also said that given the cur-
rent uncertainty of benefits, the harms from inva-
sive testing, and the high costs associated with
screening, direct-to-consumer marketing of heli-
cal CT is not advisable at this point, and further
research is needed.!

Coronary artery calcium scoring as a predictor of
cardiac events is also becoming more common and
is fairly well studied. There are reports that very
high calcium scores, in particular those >1000, in-
dicate a significantly increased cardiovascular risk.
The advent of cardiac spiral CT has made coronary
calcium scanning more widely available. In a recent
study in Germany, Pohle et al*® compared the pres-
ence and extent of coronary calcifications in young
patients with first, unheralded acute myocardial in-
farction with matched controls without a history of
coronary artery disease. Calcifications were present
in 95.1% of patients with acute myocardial infarc-
tion but in only 59.1% of controls (p =.008). Using
calcium scoring at this point remains promising but
is seen to be an additional aid to screening for
heart disease and does not replace existing stan-
dards for screening.

CT colonography (virtual colonoscopy) for colon
cancer is another area of controversy. Preliminary
small studies have suggested that in good hands,
the accuracy may supersede that of barium enema
and approaches that of colonoscopy. It offers con-
venience to the patient and is less uncomfortable as
a procedure. The accuracy of the technique is con-
tinually being challenged. At this point, it is proba-
bly the preferred screening test for patients with
an incomplete colonoscopy, or for those patients
who cannot undergo colonoscopy because of ad-
vanced age, for instance. Its precise role in screen-
ing average-risk patients for colon cancer remains
to be defined by ongoing research and clinical trials.

Hormonal decline with aging is inevitable, and there
are generally two schools of thought about whether
to intervene with hormones. There is a general con-
sensus that thyroxine should be substituted when
the patient is hypothyroid. However, if DHEA levels
were low such as in the so-called “adrenopause,” or
if growth hormone were low in the “somatopause,”
then the role of substitution is less clear, especially
with the lack of symptoms. There are no large clini-
cal trials that are sufficiently long term to suggest

the benefits of hormonal replacement as a means
of prevention. However, clinical experience does
suggest that these compounds can be extremely
potent, and can improve quality of life substan-
tially. The main concern about the long-term use of
these hormones is the possibility of carcinogene-
sis. There is one school of thought that suggests
that the low hormonal milieu protects one from
cancer, and that replacement to youthful physio-
logical levels may do harm. On the other hand,
there is another school of thought that believes
that the low hormonal state in itself is associated
with cancer. One argument for the use of testoster-
one has been that it has been observed that pros-
tate cancer tends to occur in older men, and that
older men tend to be more likely to be hypogo-
nadal as compared with younger men. Aging is a
complex event that involves genetic expression,
environmental interactions, and lifestyle habits.
Aging and death are inevitable. Hormones, when
replaced to youthful physiological levels, can im-
prove substantially the quality of life for the pa-
tient. At present, there is no evidence to suggest
that hormones have an anti-aging effect, but
rather that they can restore function and improve
biological and physiological markers. Measure-
ments of biological age against chronological age
remains a novel approach, and if used appropri-
ately, may motivate patients to improve their
health through lifestyle changes. The area of hor-
monal replacement for men is evolving; at present,
replacement should be reserved for those patients
who are symptomatic, and patients should be care-
fully monitored. The role of hormonal replacement
for men for prevention remains promising, and
only time will tell of its efficacy.

The previous issues are discussed throughout
this book, and are illustrated through the use of case
histories.

Conclusion: Optimal Aging

Rather than pursue the reversal of age or anti-aging,
perhaps the real role of prevention in aging is to
achieve the concept of optimal aging. In the hospital, we
often attend to patients who are in their 40s or 50s but
who look as if they are in their 60s or 70s because of
their chronic illnesses. In fact, Medicare recognizes this
and allows the enrollment of patients before age 65 if
they have multiple chronic illnesses and are disabled at
the same time. Hence we see patients that are chronolog-
ically young, but biologically old. Optimal aging intends
that we practice the best form of preventive medicine
so that patients will remain healthy as they age
gracefully. As such, optimal aging as applied to a 40- or
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50-year-old man may mean drastic attention to weight
and controlling blood pressure, risk factors for heart
disease, and diabetes. It also means attention to life-
style factors such as smoking and excessive drinking.
Patients who consult for problems of hypogonadism
or erectile dysfunction should have a thorough eval-
uation of their associated risk factors. Hormones can
be prescribed if symptomatic and biological mea-
surements support a low level. On the other hand,
optimal aging as applied to a 75-year-old man may
mean maintaining his functionality, such as the pre-
vention of falls. This could be achieved through mus-
cle strengthening exercises and balance training, and
in some instances hormonal replacement. Bone in-
tegrity can be improved and maintained with drugs
such as Fosamax. A 75-year-old man may also face
memory loss, and prevention may entail the prescrip-
tion of acetylcholinesterase inhibitors such as Aricept,
Exelon, or Reminyl. These groups of drugs do not im-
prove memory but they should be seen as preventing
further decline. Maintaining use of cognitive functions
is important to prevent loss of function. Family and
social support can also be seen as a form of preventive
medicine.

There is an emerging concept that chronological age
is not quite the same as biological age, and one of the
principles of preventive gerontology is to decrease bio-
logical age, as chronological age will not change. There
are many so-called biomarkers of aging, which are

really tests of physiological functionality as compared
with the same age cohorts. Normative age-matched
values are used for comparison. For example, grip
strength has normative values and can be used for age
comparison (Fig. 1-3).

Another commonly used test includes taking mea-
surements of subjects and then comparing them with
normative values for neuropsychological batteries
(e.g., Brief Visual Spatial Memory Test), cognitive
reflexes, and pulmonary function. These tests could
be used as a motivation for patients to achieve a
healthier lifestyle. Normative values can vary based
on factors such as body size, activity, genetics, and
ethnicity. As such, these physiological measures are
useful only for intraindividual comparison over time,
rather than interindividual comparisons.

Genetics also plays a major role in longevity; as
such, prevention even to the highest level may have
limitations. There is a discussion on genetics and why
we age in Chapter 2. However, aging is also a function
of how genes express themselves, and some people
are just more fortunate than others. Longevity should
be accompanied by improvement of quality of life. It
should be appreciated that human life expectancy has
improved dramatically through achievements in
public health, therapy, nutrition, and general living
standards. But as humans reach their possible age
limits, it is always important to remember the old
axiom, “Death and taxes are inevitable.”

Graph of Grip Strength vs. Age
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Delaying Aging for Men: Longevity Lessons from Women

ROBERT S. TAN AND MEENU JACOB

Case History

A 58-year-old college professor, who was considering
retirement. He was happily married to his wife of 30
years, who currently was postmenopausal and on es-
trogens. He had heard that good preventive medicine
could be one of the keys for life extension. He had had
annual physicals since he was 45 years old and was
generally well. He did not smoke but drank a glass of
wine every night. He admitted to exercising infre-
quently. His main aim was to remain healthy through
his “golden years,” and he was inquiring about possi-
ble interventions including diet, exercise, and hor-
mones. He jokingly said that he wanted to live as long
as his wife, who was 5 years younger than he. He re-
quested to have blood drawn for evaluation. He reali-
zed that most of these tests would not be covered by
insurance, but he wanted to proceed nonetheless.
Physical examination revealed that he was 5 feet 7
inches, weighed 151 pounds, and had a body fat con-
tent of 23% and blood pressure (BP) of 120/85mm
Hg. He also had a mild degree of gynecomastia and
normal testicular size. He did have some hair loss
over his scalp and thinning of his skin, relative to his
age. He was asked to catch a falling ruler with his fist
to test his reflexes, and he did well on that test.
Significant laboratory results included: fasting glu-
cose 96mg/dL, cholesterol 183mg/dL, triglyceride
180mg/dL, hemoglobin HbA, . 5.1, insulin-like growth
factor I (IGF-I; somatomedin C) 83ng/mL (range
90-360), total testosterone 273 ng/dL (range 260-1000),
free testosterone 47.5 pg/mL (range 50-210), prolactin
5ng/mL, dehydroepiandrosterone sulfate (DHEAS)
429 ug/dL (range 20-413), thyroid-stimulating hor-
mone (TSH) 2.05uIU/mL, free triiodothyronine
(T,)3.2pg/mL (range 2.3-4.2), free thyroxine (T,)
1.0ng/dL (range 0.8-1.8), luteinizing hormone (LH)
2.2mIU/mL, estradiol 8 pg/mL (range 10-50), insulin

21 pU/mL (range <20), homocysteine 12.9 pmol/L
(range 5.4-11.4), prostate-specific antigen (PSA)
0.4ng/dL.

The results were discussed with him, as it was
noted that he had marginally low free testosterone
and IGF-I. He also had marginally high homocysteine
levels. He inquired about hormone replacement with
testosterone and human growth hormone. He also
asked for intervention to bring his homocysteine lev-
els down, which he had heard was a risk factor for
cardiac disease. He inquired about whether he should
change his diet and if exercise would alter some of his
biomarkers.

An Overview of Aging

In the United States, average life expectancy at birth is
~79 years for women and ~72 years for men. The old-
est person for whom reliable records exist was a
woman who recently died in France at the age of 123.
The odds of someone living this long are about one in
6 billion. From a practical point of view, we can con-
sider a century as the average maximum of human life.
We are not there yet, of course. At present, average life
expectancy for those born after 1960 is ~85 years.

Before learning about delaying aging, it is impera-
tive that one understands the processes of aging and
the limitations of human life expectancy. The process
of aging is universal for all forms of life. It begins at
birth, or arguably on conception. Since time began,
men have tried to go against aging, and to search for
immortality. In reality, at the microscopic level, the
accumulation of the diverse deleterious changes pro-
duced by aging in cells and tissues progressively im-
pair function and can eventually cause death. Aging,
in general, can be attributed broadly to the following
five categories:

11
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¢ Genetic defects

* Development

¢ Disease states

® The environment

* An inborn process—the aging process

The probability of death at a specific age can be
said to be a measure of the average number of aging
changes accumulated by persons of the physiological
age and the rate of change of this measure as the rate of
aging. Overall, the probability of death is decreased by
improvements in general living conditions, preventive
medicine, immunizations, and good habits like
abstinence from smoking and drinking alcohol in mod-
eration. During the past 2000 years, it is amazing that
the average life expectancy at birth (ALE-B) of the
human race has risen from 30 years in the Roman Em-
pire to almost 80 years today in the developed coun-
tries. This is unprecedented in history. Most of the
increase in ALE-B is attributed not so much to ad-
vances in medicine but to the general improvement of
economies and perhaps to immunizations. Probabilities
of death in the developed countries are now near limit-
ing values, and ALE-B is approaching plateau values.
Overall, one can argue that there is no limit, but biolog-
ically as a species we are limited to ~85 years in gen-
eral. In the United States, we are thus on average 6 to 9
years less than the potential maximum at this point.
Obviously, there are variations from person to person.

In general, the inherent aging process now largely
determines the chances of death after the age of
28 years. It is interesting to note that, in Sweden, only
1.1% of female cohorts die before this age; the remain-
der die off at an exponentially increasing rate with ad-
vancing age. The inherent aging process limits ALE-B
to around 85 years, and the maximum life span (MLS)
to ~122 years.

Past efforts to increase ALE-B did not require an un-
derstanding of the biological processes of aging. Such
knowledge will be necessary in the future to signifi-
cantly increase ALE-B and MLS. This knowledge is
also required to satisfactorily plan for the medical, eco-
nomic, and social problems associated with advanc-
ing age. For instance, many developed countries are
increasingly burdened by social problems and increas-
ing taxation as the population pyramid changes from
one with a larger base of young people to one with a
larger base of older people.!

There are many theories that have been proposed to
account for aging, and they should be used to the ex-
tent they are feasible. The difficulty of the science of de-
laying aging or anti-aging principles is that often these
theories are built on animal models, and they may or

may not apply to human beings. Overall, the previous
measures evolved by societies to ensure adequate care
for older individuals are rapidly becoming inadequate
because of changes in lifestyle, the growing percentage
of older people, declining fertility rates, and the dimin-
ishing size of the workforce to provide for the elderly.
Measures are being advanced to help with this problem
but they largely address the preventive level, where
lifestyle changes can significantly impact longevity.
Prospects are bright for further increases in the span of
functional life and improvements in the quality of lives
of older individuals.

Limits to Human Longevity

As mentioned previously, the human life span at this
point is limited to ~122 years and average life ex-
pectancy to 85 years in developed countries, although
there is a predilection for longevity in women. How-
ever, demographic approaches to modeling and fore-
casting mortality are often based on the observation of
short-term trends in death statistics and the assump-
tion that future mortality will exhibit patterns similar
to those of the recent past. This extrapolation method
has led some demographers to conclude that ALE-B in
the near future may reach 100 years.

Similar predictions follow from other demographic
models that establish a hypothetical link between risk
factor modification and changes in death rates. Risk
factor modification would include attention to diet,
smoking cessation, and exercise. These predictions are
examined within the context of the observed mortality
records and their biological plausibility assessed based
on the current theories of aging. Results indicate that
these demographic models lead to mortality schedules
that do not follow from the observed mortality record
and that are inconsistent with predictions of biologi-
cally based limits to longevity. Although there is proba-
bly not a genetic program for death, the biology of our
species places inherent limits on human longevity. As a
human race, we were not built to last forever, but atten-
tion to some lifestyle habits may increase our chances
of reaching the biological limit for our life span.?

Sex Differential in Longevity

There is a sex differential in longevity, with women
outliving men. There may be biogenetic, environmen-
tal, and psychosocial perspectives that may be respon-
sible for this sex differential®:

* Wellness and preventive health are practiced more
by women than by men, and may explain some of
the discrepancies. Women are more apt to go for
Pap sme