Pl

- ¢

DEPARTMENT OF HEALTH anND HUMAN SERVI CES
Public Health Service
National Institutes of Health
National Institute on Aging

RESEARCH AND RESEARCH FINDINGS ON WOMEN S HEALTH | SSUES

/

4115

WTTTam F. Raub, Ph. D
Deputy Director, NH

March, 1991



DEPARTMENT OF HEALTH AND HUMAN SERVI CES
~Public Health Service
National Institutes of Health
National Institute on Aging

RESEARCH AND RESEARCH FI NDINGS ON woMeEN's HEALTH | SSUES

Table of Contents
|.  Executive SUMYBIY. = teeieeseccsscncsses

[I. Introduction = ieeiieieessccscsancnns
11, The Baltinore Longitudinal Study of Aging (BLSA)

A Overview

1. BLSA QDJECLIVES & ¢ o o v v o o o o o o o o o
2. BLSA Methods . . . . . . . . . . . . ... ...
3. BLSA Participants. .« ¢« « ¢« ¢ ¢ ¢« ¢ o o ¢« o o o

B. Research Findings Relevant to Wnen's Health

1. Postnenopausal Hornmone Replacement Therapy. -
2. Health and Disease Status of BLSA Wmen . . . .
3. Behavioral Treatnents for Incontinence in Wmen
4. Cognitive Aging and Alzheimer's Di sease . . . .
5.  (Osteoporosis and Age-Rel ated Bone Loss. .
6. Silen Eyocardlal schema. « « « « « « ¢« ¢ . .
7. Immune Function and Susceptibility to
Infectious Disease. . . « +« « . . e e e e e
8. Cardiac Structure and Resting Function. . .
9. Physical Fitness in Wnen . « .« « « « « & e e
10. Body Fat Distribution, Cender, and Longevity.
11, NULTIEION & o o o ¢ o o o o o v o o o o o o o o
12.  Pulmonary Function. .« « « « « ¢« « o « ¢ & « .
13. Wnen's Oal Health « « « « « ¢« ¢« ¢« ¢ ¢ ¢ o o
14 Snnkln? e e e e e
15. Sex Differences in Brain Metabolism and
Structure. . . . . . e e e e e e e e e . . .
16. Sensation and Perception. « « « « ¢ « o ¢ o« o
17.  Cell Replication. « . « . . e e e e e e e e e
3.8. Personality, Stress and Coping, and Wnen's
Health and Well-Being. « « ¢ « ¢ ¢ o ¢ ¢ « « .
V.  Opportunities, Initiatives, and Recommendations
in Wnen' s Heal t h Research  seeeeeenenenes
V. Concl usi ons. : s teessansccssescanes
. Appendi x: Annot at ed Bi bl i ography «ieeiiieaanen.

23
33
35



|, EXECUTI VE SUMMVARY

Inits report on the Fiscal Year 1991 budget for the Departnent of
Heal th and Human Services (DHHS), the Senate Commttee on
Appropriations directed DHHS to publish a report_gl) sunmari zi ng
findings on wonen participants in the National Institute on Aging's
Bal tinore Longitudinal Study on Aging, (2) outlining research gaps
concerning wormen's health and aging, and (3) recomending future
research on aglng i ssues of concern to wonen. The follow ng
report, as well as the attached annotated bibliography, has been
prepared in response to this request.

G ven the preponderance of women in the older age groups, the
National Institute on Aging (NIA) has a particular Interest in
supportlﬂf research concerning the health and well-being of ol der
women. NI A-supported research directly related to wonen's health
I ssues includes studies of osteoporosiS, especially as it relates
to hip fractures: incontinence: hornonal changes W th age: health-
rel ated behaviors: and the psgcholo ical well-being of wonen.

O her N A research addresses problens affecting both men and women.

The N'A Baltinore Longitudinal Study of Aging (BLSA), the centra
focus of this report, began in 1958. The wonen's cohort was
established in 1978. There are currently 1,124 active BLSA
participants (441 wonen and 683 nen) who range in age from 20 to
97 years. The BLSA popul ation is an open panel, and repl acenents
are recruited when participants voluntarily wthdraw or die. The
goal is to maintain a sufficient number of participants to assure
at least 30 women and 30 men in each age decade fromthe 20s to the
80s who have had a mnimum of 12 years of observation (6 Xears of
observation for participants who enroll in their 80s). nal yses
of attrition are used to determne recruitment needs. = Vomen
currently account for about 40 percent of the study popul ation and
their rate of attrition (due to both death and dropout) is |ower
than that of nale participants. There are over 100 BLSA
publications reporting data based on wonen participants.

The BLSA has much to contribute to understandi ng and pronnting
wonen's health and well-being across the lifespan. BLS
Bartlplpants are intensively studied for physiological and
ehavi oral changes. Patterns of age changes are identified,
mechani sms underlylnP the changes are elucidated, disease/aging
interactions are evaluated, and nornmal standards as influenced by
age are defined. Although there are simlarities in age changes
between nen and wonen, many differences can be seen as well
Specific areas in which sex differences were found inc|ude:
preval ence and presentation of certain diseases (urinary incon-
tinence), rate of bone loss, imune function based on djfferences
in the relative populations of various cells, a dramatic absence
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of antibody to tetanus toxin in the serumof ol der wonen, patterns
of body fat distribution and the ability to nodify this distribu-
tion wth weight |oss, adequacy of nutritional intake, resistance
to hearing loss, |ower physical fitness |evels, and aspects of
memory function including i'mmediate and del ayed recall.

The absence of differences between wonen and men is reflected in
an equal Iy broad spectrumof areas. These include: forgettln? of
verbal material, relations of memory conplaints to nenory perfor-
mance, utility of cardiac diagnostic tests in predicting silent
myocardial ischema, age related adaptations in cardiac structure
and function, abdomnal fat deposition anong snokers, age-related
deterioration of glucose tolerance, salivary gland output and other
dental paranmeters, equal patterns of change i1n snoking habits and
ol factory function, and stability of personality wth age.

These results reflect the specificity, individuality, and com
plexity of sex differences and the agln?.propesses. Thée next steps
are further characterization and quantification of sex differences
that remain to be identified as well as elucidation of their
underlying mechanisns. Despite the conceptual and enpirical gains
won fromthe BLSA to date, a great naq¥ questions regarding women's
health and aging remain to be answered.

There are inevitably nore research opportunities available than can
be actlveIK pursued. Areas that would benefit from further stud
i ncl ude: ormonal changes with age and the health inplications o
these changes; interventions and treatnents that could alleviate
or prevent the nost serious manifestations of osteoporosis; frailty
and disability in older wonen: cancer as it affects ol der womnen;
preventive health behavior, and interventions that could notivate
ol der women to use preventive health services; ol der wonen as
givers and receivers of care; work and retirement patterns of ol der
wormen: ol der mnority women and ol der wonmen in rural environments.

The NIA is planning or considering a variety of intranural and
extranmural research initiatives related to older wonen's health.

These include testing osteoporosis prevention/intervention
treatnents, and related studies on the pathothS|oIogy and
mechani sns of osteoporosis; studies to address whether wonen are
at greater risk for alzheimer's di sease than nen: devel opnent of
data bases on cancer in ol der People, i ncluding both men and woren:

EFIden10|OgIC_StUdIES_On heal th, functioning, and disability in
ol der women, with special enphasis on mnority wonen: and the role
of wonmen as caregivers and how these are affected by socioecononic
Ci rcunst ances. Current research interests also include the
possibility of establishing a special popul ation of peri-nenopausa

wonen as a conplenentary study to the BLSA. This initiative would
al low the effects of the menopause (and possible interventions) to
be studied longitudinally with a nultidisciplinary approach, and
woul d be pursued as resources permt.
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I'1. | NTRODUCTI ON

Inits report on the Fiscal Year 1991 budget for the Departnent of
Healtg and Human Services, the Senate Commttee on Appropriations
st at ed:

", . . One of the major sources for information on hunan
aging, the Baltinore |ongitudinal studies on aging
(BLsaj, funded by the NIA did not include wonen as
subjects unti11978. As a consequence, the report issued
by the Department ofHealth and Human Services, published
in 1984, does not include any findings on women and aging
or discuss the inplications of gender on the aging
process. Nevertheless, since 1978, nore than90 articles
-- alnost one-quarter of all publications -- on the BLSA
have been published independently that include specific
gender conparisons.

"The Conmittee directs the Department of Health and /

Human Services [HHS] to cFUb“Sh a'report sumarizing the v *

findings on wonen based on data fromthe BLSA, the ~

i mplications of gender on the aging process, the research *
N gaps concerning wonen's health and aging, and recommenda-

?r()ns for future research on aging issues of particular

concern t0 wonen. The Commttee requests that the report

be submtted to Congress no later than March 1, 1991."

(Senate Report No. 101-516, page 132)

The follow ng report has been prepared by the National Institutes
of Health of the Departnent of Health and Human Services in *
response to this request.

Wnen constitute approximately 59 percent of the United States
popul ation aged 65 and above, and about 72 percent of the
popul ation aged 85 and above. G ven the preponderance of women in
the ol der age grou?s,. the National Institute on Aging (NIA) has a
particular Tnterest in supporting research concerning the health
and wel | - bei ng? of ol der wormen, as well as predictors of |ater
disability or frailty in this group.

The NA supports both intramural research -- at the Gerontol ogy
Research Center in Baltinore, Maryland, and on the Bethesda canpus

~and extramural research. The Baltinore Longitudinal Study of

A%u ng is the N1A's major intramural study of human aging. The NIA

al'so maintains a nationw de portfolio of grant-supported extramural
research related to wonen's health issues. For exanple, the NNA

/7N supports an expandi ng program of osteoporosis-related research
focusing on cause and progression of the disease, treatment and
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prevention. Research on hornonal changes with age includes studies
of the epidem ology of the nenopause, regulation of gonadotropin
secretion, and psychosocial aspects of nenopause. N A-supported
research on incontinence focuses on prevention and managenent,
addressing the special problems of women (such as conplications
resulting fromlong-termuse of urinary catheters).

Current N A-supported research directly related to women's health
I ssues includes studies of osteoporosis, especially as it relates
to hip fractures: incontinence: hornonal changes with age: health-
related behaviors: and the psgcholo i cal well-being of wonen.
Qther NIA research addresses problems affecting both men and wonen.
Additional areas include alzheimer's disease and other dementias,
cancer, genetlcsl car di ovascul ar chan?es with age, nutrition,
sensory dysfunction, imunology, frailty and its consequences,
differentiation of normal versus pathological aging, and gender

differences in social and behavioral factors associated with health
and | ongevity.

Soci al and behavioral research on ol der wonmen includes studies on
sel f-care assessnent and self-care behaviors; the effect of fan1IY
and social support on health and quality of life; the psychosocia

epi dem ol ogy of aging in mddle-aged and ol der couples; and the
roles of ol'der wonen in the famly and connunltg. The NIA also
supports both intranural and extranural |ongitudinal epidemiologi-

cal studies to collect data on the health status of older nen and
women.
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[11. THE BALTI MORE LONG TUDI NAL STUDY OF AG NG ( BLBA)

A.  QVERVI EW

The Baltinore Longitudinal Study of Aging (BLSA) is the Nia's na{or
intramural study of human aging. Since its beginnings in 1958, the
BLSA has sought to understand how and why we age. = The BLSA has
evol ved and changed overtime, nost significantly with the intro-
duction of the women's cohort in 1978.  The BLSA continues to be
instrumental in dispelling nyths about aging: in particular, that
aging neans a universal and inevitable decline in all physiologic
and psychological functions.  BLSA research denonstrates the
conplexity of” aging processes in both women and nen.  Different
organs, different systens, and, indeed, different individuals age
at different rates. Recognition of this great diversity is
essential to devising appropriate and effective interventions to
increase the health, functioning, and well-being of older women.
?hlf report summarizes progress to date in realizing this poten-
ial.

1. BLSA (bj ectives

The overall scientific objectives of the BLSA are equally. .
appllcable to BLSA wonen and nen. These are: ({} to identify
differences anong individuals of different ages and the changes
that occur in these individuals with the passage of time; (2) to
determine the relative contributions of aging, disease processes,
birth-cohort effects and secular effects |n(ProdUC|ng.observed
di fferences and changes; (3) to establish the degree of interrela-
tion and/or interaction anong these factors; (4) to identify
underlying mechanisns for observed age differences and changes; and
(5) to expand scientific understanding about predictors and risk
factors for specific diseases and for other end points related to
successes and failures of adaptation to aging processes.

Further, conparisons of BLSA wonen and nen are designed to provide
insights into the still largely unexplained sex differences in,
di sease devel opnent and | ongevity. The maj or question being
explored is how do differences between wormen and men -- including
genetic, endocrine, and life style factors -- interact to cause (of
prevent) disease and disability, to accentuate (or delay) the
processes of aging, and to promdte (or inhibit) [ongevity?

2.  BLSA Met hods

A variety of research nethods -- longitudinal, cross-sectional
retrospective, and correlative -- are used appropriate to the
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scientific questions being addressed. There are now over 50 BLSA
studies in process, the mgjority of which are longitudinal in

desi gn. The longitudinal nethod is characterized by seria
measurenents of a specific variable on the sane individual over
time. It thus permts individual age changes to be identified

Wth the cross-sectional studies, average differences between age
groups are identified at one point in tinme. Each nethod has its
strengths and weaknesses, andthe quantitative measurement of aging
requires the application of both.

The BLSA incorporates distinctive features that collectively make
it a unique resource for understanding how wonen age and for
contributing significant new know edge to the diagnosis and
treatment of “diseases and disabilities preval ent among ol der women.

The study is woven into the fabric of the NTA intranural program

This allows a dynamic interchange of methods and ideas anong
experts in basic science and clinical nedicine, fosters a nultidis-
ciplinary approach, and nakes possible the conduct of clinical

intervention studies in special cohorts. .By its very nature, the
BLSA is an observational study and has not enployed interventions.

The study design enables secular or environmental influences
(changes in diet, alterations in physical activity, and snoking
cessation) to be identified. By virfue of its wealth of nmeasure-
ments and characterization of participants' health history and
current status, BLSA scientists are able to define age normatjve
values for use in clinical practice. Finally, a variety of sanples
(bl ood, tissue, urine) is collected fromparticipants at sequential

visits and banked. 'As new assay techniques are developed, this
bank together with the extensive health and behavi oral data
assenbl ed over time on the participants allows an "instantaneous
| ongi tudinal study™ to be conducted relating the new technique to
risk factors and heal th outcomes.

Since 1986, an autopsy program has been in place. The objective
Is to enable post nortem and pathol ogical findings to be related
to functional assessment. Every conSenting participant has been
introduced to this program At”least 25% of the active partici-
pants have executed nedical releases indicating that they expect
ghelg famly to arrange to have an autopsy performed follow ng
eat h.

As of January 1, 1991, there were 472 nen and 37 women deceased
ﬁarticipants. Four hundred twenty-five (133 wonmen and 292 nen)
ave withdrawn or have had three or nore years since their |ast
visit, This latter Proup has been systematically contacted by
tel ephone to re-enroll them either as active particlipants or as
Part|ally active participants to be followed periodically b%
el ephoné and mail commnications.. This was conpleted in Narc
1990.  Anot her tel ephone follewup is planned for 1992. Data from
all three 8roups of participants -- active, inactive and deceased

are used in various BLSA anal yses and studies.



3. BLSAParticipants

The study panel is a group of hithy dedi cated wonen and men who
have volunteered to cone to Baltinore every tw years to be
intensively studied to establish their physiological and
psychol ogi cal health and medical status. =~ They now nunber 1,124
and range in age from20 to 97 years. BLSA participants spend two
and one-half days, and two nights on each visit undergoing a broad
spectrum of tests and procedures. Certain of these are Sophisti-
cated, state-of-the-art diagnostic techniques that make it possible
to detect occult disease in the absence of clinical signs or
synptons. Simlar examnations and tests are admnistered to wonen
and nen: some are sex specific (pelvic and prostate exam nations).
BLSA men and wonmen receive no remuneration for their participation
and pay their own travel costs. Participants and their physicians
receive a summary of the nedical part of the evaluation and are
advi sed of any problems of clinical significance.

Since 1978, 64%of first visit slots available to new participants
have been assigned to wonen. As of January 1, 1991, there were 683
men and 441 wonen active partijcipants.~ BLSA participants are
enrolled in the study for as long as possible, and consjderable
efforts are nmade to Keep participants from becom ng inactive.

The BLSA popul ation is an open panel. \Wen participants voluntari-
ly withdraw or die, replacenents are recruited froma waiting |ist.
The total size of the study group varies sonmewhat fromyear to
year. The goal is to maintain a sufficient nunber of participants
to assure that at any point in tinme there will be at least 30 women
and 30 men in each age decade fromthe 20s to the 80s who have had
a mninumof 12 years of observation --_6 years of observation for
participants entering in their 80s. The nunber of participants
who can be evaluated in one year is a function of staff and space.
Assuring the continuing availability of at |least 30 nen and 30
wonen in their 80s who have been followed at |east 12 years is
precluded at this time by the high losses in this age group and
avai | abl e resources. This population structure allows new studies
-- based on research advances, novel ideas or the availability of
new techniques -- to be initiated with the assurance that |ong-
i tudinal followup of adequate nunbers of wonen and men in each age
decade w || be possible.

To neet this population goal, analyses of attrition are used as a
basis for estimating the nunber of recruits needed. Since |osses
(death and voluntary withdrawal) are higher at ol der ages and anong
men than women, nore old than young participants and nore nmen than
wonen are enroll ed. This population structure is designed to
ensure that analyses of BLSA data on wonen and nen can be nmade with
equal |evels of confidence.



The education, occupation and marriage of BLSA nen and wonen
entering the study since 1978 have been conpared. Over 60% of
women and nen possess a bachelor's degree or higher. Although nore
men than wonen had earned advanced degrees, the percentages are
simlar in the 18-39 age group. Over 80% of nen worked in profes-
sional, technical or management careers conpared to 64% of wonen:
again, there were no sex differences in the 18-39 age group. Over
80% of men were married at either the first or last visit, as
conpared to 71% of the women. Never narried wonmen (11% exceed
never married nen (2% in the 65-84 year age group. th the
differences in charactéeristics in marriage and enployment between
the younger and ol der wonen and the conparability 1n education and
occupational characteristics between men and women in the 18-39 age
8roup reflect tenporal societal changes in the role of wonen.
nder st andi ng how these changes may affect women's health over the
long termis a BLSA objective.

B. RESEARCH FINDI RELEVANT T N S HFALTH
Research results derived fromongoing and conpl eted studies of BLSA
wonmen are described bel ow. eas where sex differences have

energed or earller.flndin?s in men have been replicated in the
wonmen' s cohort are hi h||§h ed. Future plans to augment the scien-
tific data base assenbled on BLSA wonen are briefly sketched, and
sel ected research opportunities to contrlbute_nem/knpmﬁed?e
relevant to wonen's health and well-being are identified. In

N addi tion, selected clinical research directly relevant to wonen's

heal th (incontinence, postmenopausal hornone repl acenent thera%y)
conducted on special populations is briefly descri bed. he
Appendix to this report contains an annotated bibliography of the
research summarized bel ow.

1. Postnenopausal Hornmone Replacenent Therapy

VWnen in modern society spend about one-third of their lifespan in
t he postmenopausal state. The adverse effects of deficient
secretion of the ovarian sex hormones, estrogens and progesterone,
after the menopause include: (1) acceleration of bone |oss |eading
to osteoporosis and increased risk of fracture; (2) an increased
risk of coronary heart disease due in part to changes in chol es-
terol and other factors; and (3) synptons such as_urinary incon-
tinence, hot flashes, and sexual difficulties. The efficacy of
estrogen replacement therapy in preventing long term bone |oss and
treating femal e hornone deficiency synptoms has been denonstr at ed.

Its beneficial effects on blood ‘chol esterol and possibly cardiac
risk may be as inportant as its effects on bone because coronary
disease is still the nunber one cause of death in postnmenopausa

wonen.

Several questions re?arding ﬂostnpnopausal hor mone repl acenent
therapy remain unresolved. ~These include: (1) what are the best
type, route, dose, and timng of estrogen and progestin treatnent
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to maximze benefits and mnimze risks: (2) how are the effects
of estrogens and progestins influenced by age and body type (both
amount and distribution of body fat are influenced by sex hornones
and contribute to risks of high blood pressure, diabetes, and heart
di sease); and (3) what are the mechanisns of estrogen and progestin
action on bone and how do the¥ interact with growth hornone and
| ocal growth factors. Gowh tactors play a keyrole in

mai nt enance of bone and nuscle tissue and tend to decrease in the
elderly; their ré& ease and action are affected by sex hornones.

Research by BLSA investigators to address these questions has
focused on a newer formof estrogen treatment that i s given through
the skin, and may have advant ages over pills. t udi es have
exam ned whether fhe effects of estrogen are: (1) different in
younger versus ol der wonen; (2) nodified by the addition of
progestin, and ‘3) whet her estrogen-progestin therapy m ght be
working indirectly by inducing release of growth hornone or growh
factors. (These studies were conducted with a specially recruited
group of women rather than BLsA participants as the research de3|?n
required dlaqrostlc and therapeutic intervention.)  The resulls
denonstrate that: (1) clinical and biochem cal beneficial effects
and side-effects are simlar in younger and ol der (over age 60)
women: (2) addition of progestin’does not alter estrogen effects
in either age_grouB; and (3) the provocative finding that transder-
mal estrogen inhibits growth hornone secretion whereas conven-
tional oral estrogen treatment stinulates it.

To elucidate the basis for these results, current and planned
future research in supplenental study cohorts wll conpare benefits
and adverse effects of different forns of oral versus transdermal

hor none repl acenent therapY in ol der versus younger postnmenopausa

women. In addition it wll examne the separate and interactive
effects of age, the anpunt and distribution of body fat, sex
steroids, and growh hormone and related growth factors on bone
structure and function, nuscle strength, and glucose and |ipi
homeost asis; and the responses of these bone, nuscle and netabol

paraneters to admnistration of estrogens, progestins, and/o
various growth factors.

2. Health and D sease Status of BLSA Wnen

d
C
r

A conprehensive clinical evaluation is conducted on each BLsSA
participant on each visit. A major new enphasis is being given to
use of the clinical evaluation data base to conpare major health
differences between BLsA nen and wormen. Results include:

coronary Heart Disease and Hvnertension -- Wmen are known to
devel op coronary heart disease (CHD) and hyﬁerten3|on (HTN at a
| ater age than men. Prelimnary findings Show the preval ence of
HTN i n wonen, until the nmenopause, was |ower than in nmen. Treat-
nent patterns were simlar once HIN was diagnosed. ~On the other
hand, the preval ence of diagnosed CHD remained | ower in BLSA wonen
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at all ages. Mre wonen with CHD had a clinical diagnosis of
angina (65% than nmen (44%), while nmen had nore nyocardial infarc-
tions. Treatnment for CHD appeared to show that women received
medi cation follow ng diagnosis |ater than nen, but, once treated,
the nunber and types of nedications were simlar. BLSA nen were
more likely to have surgical procedures to correct the damage to
their coronary blood supply.

These prelimnary findings argue that the devel opnent of hyperten-

si on and.coronarg heart disease differ by sex. The ¢linical
presentation of these diseases and their subsequent treatnent nmay
differ as well. The planned |ongitudinal observation of these

wonen is critical to understand the significance of these sex
di fferences.

Health Factors in Postmenopausal Women -- Clinical data on Brsa
post menopausal wonmen are being reviewed to exanm ne possible
associ ati ons anong type of menopause and estrggen usage with
specific risk factors, nortality and disease. 279 post neno-
pausal women, 69 percent had natural menopause: 31 percent had
artificial (i.e. surgically induced) nenopause. Approxinately 57
Percent have had estrogen replacenent therapy at sone tinme. O
hese, 55 percent are currently on replacement therapy.

.SI_Le_S_S_LD.CﬂDIJ_DE_D.CE_Ln_BLSAJMﬁ[E_D -- Estimates of the preval ence
of urinary incontinence In the general population show a sex
difference -- 18%in men and 22-39% in wonen. A study of the
preval ence of self-reported.ur|narr I ncontinence (SUI) in the BLSA
popul ation indicated a significantly greater sex differential. The
reval ence in BLSA men (18% was conparable to national sanples.
owever, over 50% of BLSA women have reported SU on at |east one
visit: and of BLSA women with multiple visits to the study who had
SU, 53%report it at every visit. U to 45% of women’with SU
report that it is intermittent, and 35% experience a rem ssion
The extent and pattern of SU in these BLSA wonen suggests a
EP¥F|QIog|caI deficit in the tissues controlling urination.
Behavi oral training nethods have shown a high success rate in
|nProvgng bl adder control, and a number of "BLSA participants
suffering from incontinence have, on an individual basis, availed
t hemsel ves of the behavioral treatnents described bel ow.

3. Behavioral Treatnents for Incontinence in Wnen
There are nore than two mllion comunity-dwelling adults in this

country who suffer fromurinary incontinence. TwTe as many wonen
as men are at risk. Approxinately 50% of nursing hone residents

are incontinent. NI'A intranural researchers have devel oped
behavi oral principles and techniques to treat inpcontinence which
are now widely used in clinical practice. This research has

i nvol ved speci al popul ations rather than BLSA participants. Based
on clinical studies of 90 patients (77 wonen), use of behavioral
training methods resulted in approximately an 80% inprovement in

11



/\

bl adder function. A study of 18 elderly patients, 15 of whom were
wonen, indicates that age is not a limting factor for therapy.
These studies have been extended into the nuyS|n% home setting.
An evaluation of 39 female and 23 male nursing hone residents.
denonstrated that by using a combination of behavioral treatnents
and staff managenent procedures, it was possible to reduce the
preval ence of incontinence by about 1 episode per patient per day:
this outcone, applied on a national basis, could yield inpressive
cost savings.

4. Cognitive Aging and Alzheimer's Di sease

y%ngn's Coani tive A%inq -- In general, BLSA l|ongitudinal research
shows that only gradual and nodest chan%es In various aspects of
cognitive performance occur in wonen with aging. Mst aspects of
wormen's verbal intelligence and semantic nenory. do not show any
significant changes with age. Mrked or precipitous declines in
these aspects of cognitive functioning are harbingers of pathologi-
cal conditions and should be evaluated. Other recent findings show
that women respond conparably to nmen in terns of ability to detect
infrequently occurring targets: wonen forgot sentences at rates
that were 1dentical to those of men, but ol der nen and wonen
recal l ed fewer sentences after 24 hours than young men and wonen.
Wnen are significantly better at inmmediate and del ayed ver bal
&eca{l whereas men are significantly better in imediate recall of
igits.

Meta-Memory and Menorv Performance in Wnen -- Al though consi dered
a hallmark of neurodegenerative di seases, nmenory conplaints (in the
absence of neurol ogical evidence of inpairment) were not predictive
of poorer neurological test performance by BLSA participants.

Instead, such conplaints are associated with characteristic
tendencies toward somatic conplaining and psychol ogical distress
in both men and women. Wonmen were no Tore likely to conplain about
declines in their menory than were nen.  Theé inplications for
research and clinical practice are that menmory conplaints them
selves are probably not useful as a screen for early signs of
denment | a. LSA longitudinal studies in this area reinforce the
necessity for prospective studies of denentia using state-of-the-
art neuropsychol ogi cal eval uations.

Coanitive Status and Alzheimer's Di sease -- A primary objective
of BLSA research on cognition in normal aging concerns detection.
of early signs of Alzheimer's dj sease via aEProspectlve st udy . of
the natural history of dementia in the BLSA. ~ A conpreherisive
battery of cognitive and neurops%cholog|cal tests is admnistered
to BLSA men and wonen over age 60 to detect early signs of cogni-
tive decline. This study seeks to capitalize on BLSA archival
data. Inpairments in nenory and other cognitive processes that
usual ly do not decline with aging nmay be BéanS|ng_Ereﬂ|ct?;?,of
cognitive decline and/or brain disease. eficits™in the ability
to imediately recall and imediately recognize nmaterial were shown
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to be inmportant and independent indicators of nental status in both
wonen and nen. Ongoing BLSA research will explore the inplications
of these findings for the neuropsychol ogi cal assessnment and
di agnosi s of cognitive aging and brain diseaSe.

A multifaceted NIA research program is underway at the Qinica
Center on the N H canpus on Aalzheimer's di sease and ot her .
denentias. Special cohorts of wonen are enrolled in these studies
which use an array of sophisticated brain imaging techniques. To
date, women have not shown any differences fromnmen with regard to
any measure that characterizes Alzheimer's disease.

5. (Osteoporosis and Age Rel ated Bone Loss

BLSA studies on age related changes in bone netabolism are one
conponent of an integrated basic and clinical initiative on
osteoporosis which is exploring novel nethods to sustain or
stimul ate bone formation.

Bone density studies denonstrated that prenenopausal wonen showed
no decreased bone with age at any of the four sites eval uated
(smal | bones of the hand, forearm |unbar spine, and hip). In
ol der postnenopausal women QGO years and ol der), bone at each site
was | ost and at a faster rate conpared to the [oss of bone by nen
of the sane age. Age and sex differences in certain vitamns,

mnerals, and hornmones thought to play a role in the nodul ation and
control of bone netabolism were evaluated. @ There were no
significant changes in levels of vitamn D or its active metabo-
lite with age in either sex. However, parathyroid hornone &FTFD

| evel s increased and kidney function decreased with age in bot n
and wonen.  Serum cal ci um val ues renai ned stable in women and
declined slightly in men. Qher changes in the bone regulating
paraneters neasured did not differ between men and women with the
exception of serum phosphorus |evels, which were stable in wonmen
but declined in men. However, different patterns of bone turnover
were observed: bone loss I n older wonen was correlated with
measures of high bone turnover, while this correlation was not
shown in older men. Finally, there was no relationship of age-
adj usted performance on tests of physical fitness and bone m nera

density; those individuals of any age who were the nmost fit were
not necessarily the ones who had the best bone.

A group of BLSA wonmen and nen with |ow bone mneral density status
has now been identified. Longitudinal reexamnation wll enable
asubset of these individuals to be identified as "fast losers".
Such a group represents an ideal cohort to study new narkers for
bone status (collagen byproducts) and possible interventions (anti-
resorptive drugs).
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SN 6. silent Myocardial Ischena

It is not known whether an abnormal exercise test response has
simlar predictive ability for subsequent coronary events (angina,

heart attack, orsudden cardiac death) in both séxes. To address
this question, maximal treadm || exercise testing of 726 apparently
heal t hy BLSA women and nen was conducted. An abnornmal ECC exercise
response increased the risk of afuture coronary event nearly
threefold in both sexes. This increase in risk was simlar whether
the first exercise test was abnormal or whether the individual

converted froma normal initial response to an abnormal response
on a later BLSA visit. To determ ne whether the addition of
thallium heart scans afternaxi muntreadm ||exercise would inprove
the abllltzGt() predict future coronary events over conventiona

exercise ECG alone, thallium scans on 407 apparent|ly healthy BLSA
vol unteers were performed. The conbination of an abnormal exercise
ECG with an abnormal thallium scan predicted a 3.6-fold risk of
coronary events over the subsequent five years, independent of
conventional risk factors such as age, gender or hypertension.

Women were less likely than nen to show this conbination of

exercise ECG and thallium abnornalities. However, the serious
i nplications of these abnornalities, when present, are simlar for
both women and men.  These results suggest that such conbination
testing should be further investigated as a potentially useful

?lagnostlc strategy in individuals wth additional coronary risk

actors.

7. |mmune Function and Susceptibility to Infectious D sease

Wth increasing age there is a decline in inmmne function that is
responsible for an increase in the nunber and severity of infec-
tions, a loss of ability to inhibit tumor growth, and an increase
in the appearance of abnormal antibodies that react against one's

own body (autoantibodies). The age related defect in inmmune
function is due to a loss of cellular control mechanisms, but the
mechani sns responsi bl e are not presently known. The types of

imune cells in the circulation of BLSA wonen and nen are being
examned to elucidate the factors responsible for control of inmune
function. Significant age and sex differences have been reveal ed
which vary by cell type, as follows:

B cells are responsible for the synthesis of antibodies. The
Bopulatlon (relative numbers) of early immture B cells in the
| ood are nore common in older wonen than in ol der nen, qqd
decrease in nmen with age while increasing in womnen. The cells
which control these B cells, the inhibitory and promotor T cells,
show an age related decline in representation in both women and
men. However, the enuneration of promotor T cells that provide a
memory function fallommng a qui cker inmune response to a pathogen)
shows an_age related increase which is nuch greater in nen than
N Joren. The increase in this cell population is at the expense of
: the T cell group that are unconmtted (available to respond to a
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Fathogen encountered for the first tine). There is_ an age related
| oss of these cells in men and women, but the loss is nmuch greater
in men. There is no loss of Natural Killer (NK) cells, which have
the ability to kill tumor cells, or NK activity with age in either
wonen or nen, but there is significantly [ower NK cell representa-
tion and NK cell activity in young adult women conpared to youn
adul t rmen. Further, the anount of antibody to tetanus toxoi
declines with age in both BLSA nen and wonen. However, this
decline is much steeper in women: virtually no wonen over age 55
have antibody to the Toxoid in their serum placing them at nuch
hi gher risk of devel oping tetanus and suggesting current inmuniza-
tion practices should be rethought for ol der wonen.

Col I ectively, these findings suggest: young wonen would be nore
susceptible to tunor growth than young men: ol der. wonen can respond
to new antigens better than old men; old men maintain imunol ogic
nmenory better than old women: and ol d wonen woul d be nore prone to
roduce autoantibody. Further research is needed to determne the

asis for the observed sex differences and to test these hypo-
theses. |f confirmed, they suggest that vaccines may need to be
custom zed for women to ensure maxi num efficacy.

8. Cardiac structure and Resting Function

Frompast studies in elderhy patients with high blood pressure has
come the perception that elderly wonen have smaller, thicker hearts
than elderly nmen. Echocardiogram and radioi sotope studies on
heal thy BLSA volunteers, nmore representative of the genera

ﬁopulat|on,.dennnstrated that elderly wonen and elderly men have
earts of simlar thickness. In both sexes, there is an age-
associ ated increase in heart wall thickness which may be related
to the rise in blood pressure that occurs with advancing age. As
a consequence of its thicker and therefore stiffer walls, the ol der
heart in both wormen and nen fills with blood nore slowy than its
younger counterpart. This slower early filling rate with age is
offset by greater filling late in the heart cycle, caused hy the
heart's upper chanbers or atria. Thus, while there are definite
structural and functional changes with age, there is no distinctive
profile for the elderly woman's heart.

9. Physical Fitness in Wnen

Maxi mal oxygen consunption (vomax), the best measure of physical
fitness, has been shown to decl[he between 5-10% per decade in nen.
Although wonen on average are known to have | ower physical fitness
| evel s than nen, the reason for this sex difference is unclear.
To address this issue, Vomax was neasured during treadm ||
exercise in healthy BLSA volunteers. In this BLSA study, nen had
anrOX|nater a 20% higher vomax than wonen at any age. During
strenuous aerobic exercise, over 90% of the oxygen~is “consuned by
the exercising nuscles, the mass of which is smaller in wonmen than
men. To see whether this sex difference in muscle mass nmight help
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explain the |ower vomax in wonen, Vvo,max was normalized to the
total nuscle mass rather than to the fradlt[onal variable, tota

body weight. Wen vomax was expressed in this manner, the gender
di fference in vomax Was abolished. This suggests that women's
smal | er nuscle mass may be the major factor in their |ower naximal

aerobi c capacity.

Data from BLSA physical activity histories, a special physical

activity supplemental questionnaire, and objective physical
activity monitoring during participantst biennial visits are bein

analyzed. A study of sel iriForted physical activity of all BLS

men and wonmen (ages 19-94) indicates that questionnaires for ol der
adul ts should target activities of daily living, |ow and noderate
intensity sports and leisure activities. This study showed that
energy expenditure declines significantly with age, especially in
high and noderate intensity activities. Wth increasing age, the
primary sources of energy expenditure for both men and wonen are
wal ki ng and housework. These data suggest that intervention
studies to alter exercise habits and physical activity levels in
ol der adults should be designed and pursued.

10. Body Fat Distribution, Gender and Longevity

Wonen have about 50% nore body fat than men at all adult ages, yet
they have a nuch nore favorable norbidity and nortality experience
Capitalizing on the extensive BLSA data base, including repeated
measures of Dbody conposition and biochemcal tests of netabolic
function, BLSA scientists conclude that at |east part of the
expl anation for wonen's nore favorable norbidity and nortality
eﬁﬁerlence lies in sex differences in body fat distribution
patterns.

Conprehensive data are now available from the BLSA on the pattern
of distribution of body fat in wonen and nmen across the entire
adult age spectrum The sites of fat deposit differ markedly anong
worren and men, and the pattern of distribution is now known to_be
as inportant as the quantity of fat stored in the body.  The
inportant characteristic in"terms of health variables is the
relative amount of fat deposited in the abdom.nal area conpared,
for exanple, to the hip-buttocks-thigh area. This pattern can be
expressed as the ratio of the waist circunference to the hip
circunference (WHR). A high WHR has been shown to be hlghly corre-
lated with high cholesterol and triglyceride plasma levels, wth
abnormal glucose netabolism and with el evation of blood pressure.
In a predictive sense, a high WHR correlates with nortality itself.
The WHR is much higher in nmen than in women and increases progres-
sively with age. n nen, the predom nant increase occurs fromthe
early adult to the mddle-aged years. In contrast, in wonen, the
surge in WHR occurs post-menopausal |y, but, at all ages, women have
a much nore favorable fat distribution than men. Current concepts
ﬂ??fg that lipid rel eased from abdom nal stores affects the I|iver
Wi resul tant overproduction of dangerous plasma lipids and with
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/N elevation of circulating insulin levels, At present, the mechan-
isms underlying the sex differences in fat distribution are uncer-
tain, but presumably are genetic and hornonal in nature.

The longitudinal character of the BLSA has enabled the effects of
changes in body weight as time passes on the fat pattern to be
examined. Sex differences are striking in this respect: In nmen,
wei ght loss leads to a definite change in the WHR toward nore
healthful levels: in contrast, in women the fat pattern is quite
resistant to change. Anong the lifestyle variables that influence
the pattern of body fat is cigarette smoking. BLSA research shows
that, in both male and female cigarette snokers, fat is preferen-
tially deposited in the abdominal area. \Wnen, who use mel%ht
control as their reason for continuing to snoke, are striking a bad
bargain: their weights will be affected trivially, and they wll
add a worsening fat pattern to all of the other wel | - known hazar ds
of cigarette snoking

In a related study, the effect of such-lifestyle variables as
fatness and fitness on the tendency to develop diabetes, as
measured by the glucose tolerance test, was exam ned. The BLSA nen
and wonen both showed a progressive decline in physical fitness
with increasing age: fitness in women was at a considerably |ower
level than that in nen at all ages. \nen were also nuch” fatter
than men but had a nuch better fat distribution pattern. In
general, the wonen had a nore favorable glucose tol erance than men
7\ despite their greater fatness and poor “fitness. The increasing
tendency toward di abetes with increasing age is indeed largely
explained in both sexes by these lifestyle variables in the mddle-

age years. In old age, however, & deterioration of glucose
tol erance occurs quite independent of increasing fatness and
decreasing fitness. In this respect, the changes in glucose

nmetabol i sm are quite simlar in nen and wonen.
11. Nutrition

Results of an evaluation of dietary intake and vitamn supplement
use by age and sex indicate that wonmen are at _greater risk of
marginal 1ntakes for sone nutrients than nen. EvVen in the well-
nouri shed, health-conscious BLSA population, diet alone does not
provi de adequate (greater than two/ thirds of the recomrended
dietary allowance) amounts of iron for young wonen: calcium for
wormen of all ages: and vitarin B, magnesium and zinc for substan-
tial nunmbers of both men and wonen. ~However, nore women than nen
take vitamn supFIenents. Mean chol esterol intakes of wonmen of all
age groups was |less than the 300 ng nmaxi mum recommended by the
National ~Acadeny of Sciences; Wwhilé cholesterol intakes of nen
averaged about 375 mg/day. Fiber intake was higher and fat intake
| ower "in older nmen and wormen than in younger counterparts.

7\ Antioxidant vitamns (A CE) have been reported tg protect against
a nunber of conditions associated with aging. Biochemcal “tests

17



of the circulating blood |evels of these vitamns have reveal ed age
and sex differences. For exanple, plasma vitamn C levels were
hi gher in women than in men and were higher in older people. One
suggestive finding to date is that BLSA participants wth higher
plasma vitamn C levels also had high levels of HDL2-cholesterol.
HDL2~-cholesterol i S considered to play an inportant role in
protection against cardiovascular diseaSe. Collaborative studies
on B vitamns and menory loss with Tufts USDA Human Nutrition
Center on Aging recently began. A nunber of analyses to exam ne
the effects of antioxidant vitam ns on heart disease, inmune
function, pulnonary function, and devel opnent of various cancers
in both nen and wonen are pl anned.

12.  Pulmonary Function

Pul nonary function as measuredby forced expiratory volume declines
with age in nmen and wonen. The age effect iS exaggerated by
snoking and disease: although the effects of snmoking are partly
reversible. BLSA studi es show that |ow |evels of pul nmonar

function, supposedly within normal limts, were associated wt

earlier nortality. ~Mre extended studies indicate that the age-
rel ated decline in pulnonary function is a constant, thus allow ng
predictive declines. Deviations fromthis reqular decline arée
observed in some individuals and apgaea,r to predict norbidity. In
particular, recently conpleted |ongitudinal analyses indicate that
devi ati ons R{qedl ct the developnment of ischemc heart disease in
BLSA men. al yses of the wonen's data are underway.

Part of the decline in pulnonary function may be attributable to
a decline in muscle strength. An auxiliary study of opera singers
shows that their age difference in pulmonary function is smaller
than observed in BLSA participants. = One difference between opera
singers and nost of the population is their training in diaphrag-
matic breathing which can effect pulnonary function.”™ To explore
t he 8OSSI bility that the age related decline in pul nonary function
can be nodified, a-special study on training persons in diaphragma-
tic training is planned.

13. Wnen's Oal Health

The follow ng studies have been done in collaboration with the
National Institute of Dental Research:

salivary dand Function -- Both BLSA cross-sectional studies and
recent ten year longitudinal results indicate that in healthy women
and nen, salivary 8I and output is age-independent. No séx dif-
ferences were found. Studies on electrolyte and antim crobial
protein concentrations in saliva from healthy wonen and pen have
shown essentially no age-related differences.  Traditionally, com
| aints of burni'ng tongue and nouth, and salivar | and dysfunc-
ion, have been attributed to the nenopause, . A BLSA study found
no differences of oral complaints or salivary gland function
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bet ween premenopausal and post nenopausal wonen.

Dental. Periodontal. and Micosal Disease - There is a higher
preval ence of dental disease with increased age in both BLSA wonen
and nen. G ngival disease appeared to be age stable among both
sexes, although periodontal disease indices showed an increased
amount of attachment |oss anong older individuals. Results of a
study of oral nucosal function suggest that chronol olglc age per se
does not predict the presence of overt oral mucosal alterations.
The only age/sex group with an increase in nucosal alterations were
ol der females wearing renmovable prostheses who did not renmove their
appl i ances during sleeping hours.

Qal Mtor Function -- An increased preval ence of altered notor
performance with age was found for parameters neasuring Ilﬁotone
and masticatory nuscle function in both wonmen and nen. age
changes were detected in tongue function and swallow ng in wonen.
The tenporomandi bul ar j oi nt %TMJ) is the focus of a variety of
craniofaci al pain disorders. The naj orlt&/0 of reports profiling TM
patients suggest that 80% are women.  Contrary to certain other
rePorts. that various conponents of this joint undergo degenerative
alterations with increased age, BLSA research does not confirm TMJ
functional inpairnent as a "nermal" age-associated event. Limta-
tion of jaw opening anong ol der BLSA wonen and nmen was the only age
di fference noted.

Dental inpressions of participants are being exam ned by scanning
el ectron mcroscopy to provide baseline data for subsequent
calculations of rates and patterns of tooth wear and changes over
time. A study of diabetes and glucose metabolism in conjunction
with aging and oral health is underway: future studies are planned
to assess the effects of other systemc diseases and their treat-
ment upon aging oral physiology.

14.  Snoki ng

Anal ysis of BLSA data reveal ~striking declines over time in Lrp]e
preval ence of cigarette smoking anong both men and wonen. e
trends from 1978 to 1990 are generally simlar for nmen and woren
with the preval ence declining fromover 30%to 20% anong 20-39 year
ol ds, remaini n? steadg at aworom mately 20% anong 40-59 ¥ﬁar ﬂl d%,
and declining from 15%to 7% anong 60-79 year olds. A though the
preval ence of snoking was dropping over time, nale and fenale
smokers were starting snoking at progressively earlier ages over
this sanme tine period. These BLSA trends in snbking prevalence and
starting age conplenent simlar observations from |arge-scale
epi dem ol ogic studies. How this significant change in health
behavior wll effect morbidity and mortality in the BLSA popul ation
Is part of the future BLSA research agenda.
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15. Sex Differences in Brain Mtabolismand Structure

The NIA intramural program also conducts a |ongitudinal study of
brain structure and function in healthy men and wonmen and conpares
age changes with those observed in disease states such as alz-
heimer's di sease. The nethods enployed include positron em ssion
tonpgr%?hy (PET) to measure brain glucose metabolism conputer
assi sted tonography (CT) and nagnetic resonance |nag|n? ( to
measure brain anatony: and neuropsychol ogi cal tests to neasure
cognitive function.

Brain Mtabolism -- PET was used to measure resting regiona

cerebral glucose utilization in wonen and men. A conparison of
heal thy young wonen and men showed no significant differences in
absol ute gl obal or regional glucose netabolism although nore
subtle differences in brain metabolismdo exist. A new correlation
met hod, devel oped by NIA intramural scientists, was used to |ook
at interrelations between pairs of metabolic rates in different
brain regions of healthy nen and wonen, 18-40 years old, who were
scanned under conditions of reduced auditory and visual stinula-
tion. The results showed that wonen have nore correlated brain
activity in the left henisphere than men. It is likely that this
difference reflects a greater language ability in women than nen.

The relation of brain netabolismto age in both men and wonen is
now being examned. Initial results indicate distinct differences
inrelation to age between men and wonen, with regard to netabolic
correlations, but no distinct difference with regard to average
metabolic rates.

Brain Anatonv -- To examine differences in brain dinensions in
heal thy elderly men and women during life, a CT method was deveIoE-
ed to determne volunmes of individual brain structures in healthy
volunteers. Significant differences were noted in brain size and
in the volumes of the |ateral cerebral ventricles. These results
show distinct sex differences in brain mass and are used to
evaluate brain atrophy in Alzheimer's disease.

16. Sensation and Perception

vision -- Studies of risk factors for the devel opment of glaucoma,
cataracts, and macul ar degeneration with age are underway in the
BLSA. Opacities of the cortical, nuclear and posterior l'ens were
not associated with a history of myocardial infarction, angina or
EKG evidence of coronary artery disease in 622 wonen and men. Wth
respect to a broad range of nutritional variables, a higher |evel
of calciumintake as neasured by dietary diary was associated with
a lower risk for nuclear opacities in both wonen and nen.

?baring ~-- Longitudinal studies indicate that hearing declines
ess rapidly in wonen than in men., These differences in rates of

decl i ne |n§icate t hat at the higher speech range frequencies
(approximately 2,000 hertz), the rates of decline in hearing
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sensitivity were about two times greater in nmen than in wonen. It
appears that wonen are nore resistent to age-related hearing |oss.

Qal Sensorv Function -- Studies on threshold and suprathreshol d
taste function for the four basic taste qualities (sweet, salty
sour, bhitter) show that there is no general pattern of functi onal
changes observed with increased age 1n wonen. Ofactory perfor-
mance data indicates a generalized decreased function in ol der aged
men and wonen. Participants across the life span are equally able
to identify texture and tenperature differences; however, aging
brings a specific decline in the perception of |ocalized |Ingual
pressure.

17.  Cell Replication

Under standing the mechanisns by which aging is regulated requires
careful dissection of changes that may occur at the cellular Ievel.

A central research question is the relationship between senescence
of cells in culture and aging of the individual: in particular, how
changes in the ability of human cells to replicate in culture may
be related to the age of the cell donor. A study of the replica-
tive c%£a0|ty of 600 fibroblast cultures derived from skin biopsies
of BLSA wonen and nen over a ten year period was recently com
pleted, and the results are being readied for publication. The
primary finding suggests that the major decrease in the replicative
potential of cells from both BLSA wonen and nmen occurs after the
third decade of donor age. The design of nethods and studies to
augment cul tures sanpled longitudinally and to exam ne the mechan-
isms underlying cellular senescence are underway.

Subcul tures from over 300 of these BLSA skin fibroblast cultures
have been banked at the NIA Aging Cell Repository and nmade avail -
able to nenbers of the extramural™ scientific comunity, The value
of these BLSA cell cultures, as well as other biological sanples
derived from BLSA participants and banked for subsequent anal yses,
w | only increase as changes in health status, diseases acquired

?nﬁlult|natelytrm cause of death become known through |ongitudinal

ol I ow up

18. Personality, Stress and Coping, and Woments Heal th and

Vel | - Bei ng
Personality traits -- individual differences in enduring enotional
notivational, and interpersonal stytes -- are of central inpor-

tance to an understanding of adaptation to stress, psychol ogica
wel | -being, and health behaviors. BLSA research thenmes concern the
quantification of the basic dinmensions of personality, their
stability with age, as well as the coping processes by which
individual s deal with stress. BLSA scientists have determned that
in virtually all cases; women show the same w de range of indi-
viduality that men do, with a variety of strengths and weaknesses,
needs and abilities. In general, BLSA research indicates that the
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sane structure of personality is found in adult wormen as in nen:
that wonen generally cope with stressful |osses, threats, and
challenges in the same ways; and that in wonen, as in nen, health
conplaints are influenced by personality and psychol ogi cal states.

In one BLSA study, 193 wonen, initially aged 23 to 86, were ad-
mnistered the Guilford-Zi mrerman Tenperament Survey, a neasure of
10 personality traits. \Wen readmnistered the same instrunent 4
to 10 years later, they showed no change in average |evel. Thus,
stereotxfes that portray aging wonen as becom ng increasing
depressed, wthdrawn, ri'gid, cranky, or apathetic are wthou
enpirical foundation. Further, individuals naintain their distinc-
tive characteristics as they age: the young extravert becones the
ol d extravert, and the conservative ol der wonmen was probably just
as conservative in her youth

Studi es on BLSA wonen have shown that the choice of coping nechan-
isms is a function both of enduring personality traits and of the
requirements and opportunities of the particular situation. Both
BLSA cross-sectional and |ongitudinal studies have shown that the
ability to cope does not decline with age. Mst ol der wonen are
able to deal with the stress of bereavenment and the consequent
changes in their personal situation.

Personality traits have been shown repeatedly to be related to
medi cal conplaints, but it is often unclear whether traits con-
tribute to the devel opnent of disease or sinply to the readiness
to perceive and report physical problens. [In order to study these
quest i ons, personalltylnusp be measured in groups of individuals
with objectively veritied diseases. BLSA reSearch has shown that
in women, as in nmen, higher enotional distress is associated wth
more somatic conplaints, a factor that should be considered in
evaluating the validity of self-reports of health, and nmay con-
tribute to synptom presentation in such disorders as irritable
bowel syndrome. O particular interest for future research are the
questions of whether antagonistic hostility is associated wth
coronary disease in wonen as it is in men, and whether personality
traits can predict the occurrence or course of Alzheimer's disease

BLSA studies have shown that normal personality traits are powerful
redictors of both psychol ogical well-being "and psychopat hol ogy.
ndeed, personality traits are better predictors of vell-being than

are age and sex conbined. These results are useful to counselors,

clinical psychologists, and psychiatrists who can use information
on personality traits to underStand their patients, select apppro-
priate therapies, and anticipate the course of therapy.
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V.  OPPORTUNI TIES, | N TIATIVES, AND RECOMVENDATI ONS
| N WOVMEN S HEALTHE RESEARCH

There are inevitably nore research opportunities available than can
be actively pursued. Research on health issues relevant to ol der
wonen is no exception.  The follow ng pages outline selected
research areas of particular relevance to wonen that (1) are
currently being supported but that could benefit from expansion
or (2) need but do not have a S|%n|f|cant know edge base from whi ch
decisions affecting women's health may be drawn.

1.  Studies of Menopause

The NIA supports studies on the nenopause and hormonal changes with
age. There are nonethel ess many questions and potential topics for
further research that are not currentl¥ being 1 nvestigated to any
significant degree. A major focus for future research would be the
mechani sms of changi ng hornone effects at the nol ecul ar biol ogica

| evel and the health inplications of such effects on ol der wonen.

For exanmple, what happens at the nol ecul ar biological |evel in bone
cel I's when estrogens disappear in nenopause? Simlarly, what
happens to the cellular production of bone growh factors? Wuld
the changes seen at the cellular level be the sane or different in
wormen who participate in active exercise regimens conmpared wth
those who do not? Mreover, especially little is known about how
the social and behavioral world of wonen affects and is affected
by hornmonal changes with age.

In a collaborative project involving the NIA intramural research
program  1,25-dihydroxycholecalciferol (an active vitamn
netabolite) admnistered to ovariectom zed and non-ovariectomn zed
post-breeding female rats produced bone Loss in the ovariectom zed
animals and bone aain in the non-ovariectonmzed animals.  This
il lustrates the general point that the pharmacodynam ¢ and clinica
response to various drugs and other hornones nmay be nodified by the
Presence or absence of estrogens in humans. There is a significant
ack of studies addressing the specific_ pharnmacol ogy involved in
such responses in older women; this is clearly an inportant
research area to pursue.

NI A grant-supported research on the nmenopause includes the ,
Massachusetts Wnen's Heal th Study, he | argest prospective
investigation of a representative sanple of m ddle-aged women
Presently avai lable.  This study is followng sone 2500 wonen
ransmenopausal ly and is providing new information that wll add
to our limted know edge about this aspect of women's health.
Findings from other studies in the bionedical area suggest that
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estrogens may have a beneficial effect on neuromal function;
conversely, the cessation of estrogen function at nenopause may be
followed by a decrease in neuronal function. This is an inportant
area for further study, especially at the cellular |evel

L NI T ATI VES/ RECOMVENDATI ONS:  Future directions call for continuing
| ongi tudi nal studies of women going through menopause, and of how
behavi oral and social factors interact wth biological processes
to affect the health and functioning of wonen and their famlies.
Current NIA research interests include the possibility of estab-
lishing a special population of peri-menopausal wonen as a conple-
mentary study to the BLSA so that the effects of_the_nenoFause, and
possible interventions, can be studied |ongitudinally with a
nul tidisciplinary approach. Changes in the bone, cardiovascular
system netabolism hornones, imune function, col | agen, strength

fitness, body conposition, and psychol ogical and sociol ogi cal
variables could be investigated to differentiate the effects of
menopause from those of aging, and to conpare changes seen in these
wormen to those seen in nen of conparable ages. The interrelation-
Shlﬁs between these variables and the way these interactions change
with aging and the nenopause woul d give added insight into how
wonen age.. This initiative will be pursued as resources permt.

2. Osteoporosis

The enornmous public health inpact of osteoporosis continues to
grow. This burden is concentrated heavily anmong wonen over 70
years old. In particular, the vast mpjority of hip fractures occur
In this grouF, causing hospitalization andtenporary disability for
approxi mat el y 200, 000 persons per year, and long-term |oSs of
i ndependence for a significant proportion of these. Evidence is
increasing that the osteoporosis disease process may differ in
significant respects in persons aged 70 or nore conpared to younger
ages, yet much remains to be |earned about nechanisns accountin
for these differences. The N A supports an expanding program o
ost eoporosi s-rel ated research focusing on cause and progression of
the disease together with treatnment and prevention.

LN TI ATI VES/ RECOMVENDATI ONS: ~ Current NIA research on osteoporosis
Is primarily individual investigator-initiated research. A
val uabl e addi'tional step would be clinical trials of conbinations
of possible interventions and treatnents (such as cal ci um sup-
pl enentation, estrogens, and other agents such as etidronate; and
exercise) which could alleviate or perhaps eveptually prevent the
most serious manifestations of the disease. The NI A has recently
solicited applications for cooperative agreements to devel op and
test interventions to | essen, prevent, or reverse |oss of hone
strength in the hip to reduce risk of hip fractures in ol der
per sons. Rel at ed conpanion studies will focus on nechani sms
underlying the interaction of the disease processes in ol der people
with interventions being explored in the cooperative agreenents.
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The NIA al so proposes to study hornonal stimulation of bone
formation in ol der nen and wonen. Testing woul d focus on the
effects of growh hornone alone, growh hormone plus estrogen,
insulin-like growth -factor, and such reginmens as growh hornone
rel easing hormone or dietary arginine/lysine. In particular, the
dietary supplements would be tested for their ability to stimulate
the release of growth hormone and whether one is able to restore
the normal periodic secretion of this factor.

3. Frailty and Disability
Physi cal frailtz IS responsible for a Ia{%e share of the npeed for
y

| ong-term care ol der "individuals. As they age, many ol der wonen
and men becone unable to perform many of the normal physical

activities of daily living. This may be due to frailty and its
acconpanying disability, disease, psychosocial factors, or a
conbi nation thereof. A better understanding of this mx is
fundamental to developing strategies for alleviating or nodifying
disability.

| NI TI ATl VES/ RECOMVENDATI ONS: ~ BLSA research findings have suggested

a nunber of possible areas for research on interventions designed
to delay, retard, or even reverse the progression of processes that

7 result 'in increasing frailty and disability.  Anong the nost
promsing is a study of the role of physical _activity in f?vorab
|nfluenC|n%)a wide variety of functions. Sufficient prelimnar
data have been assenbled to warrant a nore intensive effort to
define the types, intensities, durations, and frequencies of
activity needed to have significant effects on nuscle strength,
endurance, bone density, serumlipids, glucose tolerance, car-
di ovascul ar and pul nonary function, atherogenesis, and psychol ogi -
cal health and well-being.

In FY 1990, the NIA and the National Center for Nursing Research
initiated a mpjor, long-term programof clinical trials on inter-
vention techniques to reduce frailty and its associated injuries.
These studies will focus on reducing an%-ternlcare needs and
injury risks associated with physical frailty. Mre recently, the
NI'/A published a Request for Applications  (RFA) for reSearch
projects on physical frailty in mnority ol der populations.

In FY 1991, the NNA will fund a Wnen's Aging Study to identify

and follow 1,000 disabled ol der wonen over a three-year period.

~ The overall goal of this study is to identify a Ropulat|on of non-
institutionalized wonmen age 65 and ol der vwho have noderate to
severe physical disability. These women w |l be conprehensively

eval uated 'to gain an understanding of the diseases and conditions

/"™ responsible for their disabilities, and will then be followed
prospectively over a three-year period. A subset of the survey
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Population will receive intensive followp, with weekly contacts
0 assess short-term changes in functional status.

4, studies of Denentia and Wnen

AD is an age-associated disease. The preval ence of Alzheimer's
di sease increases with age in virtually all popul ati on based
investigations. Several well conducted studies have reported that
the preval ence (nunber of cases at a given point in tine) of
Al zheimer's disease is, in fact, hiaher in wonen than in men. The
question remains: Are-age-specific-incidence rates (nunber of new
cases in a given tine period) in fact higher for wonen than men?
If this clinical observation is confirmed in popul ation-based
studies, it may lead to new hypotheses about the etiology of the
disease. The oldest old, prinarily a fenale popul ation, shows a
str|k|nP_|ncrea3e in the incidence of Al zheimer's disease, with the
|

possibiTity that this disease is becomng nearly universal wth
advanced age.

LN TI ATI VES/ RECOMVENDATI ONS: ~ The NIA plans to encourage research
which wll address the question of whether wonen are at a greater
risk for A zheimer's disease than nen. In particular, fhe NA

plans to study a |large nunber of wonen and nen over age 85,

I ncluding assessnent of their mental status. Careful attenpts wll

be made to distinguish denentia caused by Al zheiner's disease from
that resulting depression or other disorders.

It has been suggested that estrogen treatment may act as a prophyl-
axis for dementra, because wonen undergoi ng estrogen treatnent were
found to have a |lower than expected rate of dementia. A three-
year human autopsy study has just been funded that wll examne
the neuronal hypertrophy in the infundibular nucleus, associated
with menopause and ovariectony. |t appears that this hypertrophy
Is an adaptive response to the ovarian failure and loss of cir-
cul ating estrogens.

5. Studies of Cancer in O der Wnen

Peopl e aged 65 and ol der have di_sproportionately high rates of
cancer incidence and nortality. The NIA and the "National Cancer
Instltute_(NCI? have had several discussions concernln% I ncreased
coordination of research on cancer in older people. Recent NIA-
NCI activities have included a workshop on the underlying nol ecu-
lar, cellular and immunol ogical factors in age-related cancers
(June 1990); and release of a program announcement to stinulate
investigator-initiated research in these areas. A Forumon Breast
Cancer Screening in Oder Wnen was held June 1990, and is produc-
I ng di scussions regardlng co-funding of a request for apPIlcatlons
on behavioral issues in breast cancer screening. In addition, the

NIA is considering the possibility gf sever al rkshops on cancer
in older people in FY 1991, Incfuding a workshop on breast and
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. gynecol ogi cal cancers in ol der wonen, and a workshop focusing on

o{dfr-aged cancer survivors which woul d enphasi ze women's health
status.

Since 1978, the BLSA has coll ected bl ood sanples from wonen
participants on each visit. Frozen and |yophilized plasm and
serum sanpl es have been banked for subsequent analysis as new
assays are discovered or new research opportunities arise. The
longi tudinal followup of BLSA wonen allows identification of a
subset of women who, since their initial entry into the study, have
been di agnosed mnph cancer. An opportunity exists to w'thdraw
serum sanpl es obtained from these women over sequential visits from
the BLSA bank, and undertake a search for bl ood markers of certain
cancers -- including breast, endonetrial, and ovarian.  The
identification of such blood markers, if successful, could aid in
early diagnosis.

| NI TI ATI VES/ RECOMVENDATI ONS: ~~ The NI'A Epi demi ol ogic Studies of the
El derly (EPESE) programis a nulti-center prospective study of
comunity-dwel l1ng older people. In FY 1991, the Surveillance,
Epi dem ol ogy, and End Results (SEER) Program a popul ation-based
national tumor registry, wll be used to verify the cancer diag-
nosis reported by the EPESE cohort in two rural counties in East
Central l[owa. A data base will be created on EPESE participants
who have indicated that they have been hospitalized overnight wth
cancer on baseline and in subsequent telephone and foll ow up
~~ interviews. (Those hospitalized included 259 wonen.) These data
wll be linked with data on the characteristics of their cancer ang
its treatment fromthe |owa SEER tumor registry. The nerging of
these two data sets will provide the potential for powerfu
descriptive and analytical epidemologic studies to expand the
know edge base on cancer in the elderly in a population-based
noninstitutionalized sanple of persons in a rural setting.

A second EPESE site at Duke University has also reported the
preval ence of cancer and the proportion of those reporting cancer
who indicated that they were hospitalized overnight or |onger for
this condition. Rates of cancer anong black persons were about
hal f those of white persons, and rates for black wonen were
slightly higher than those for black mnen. In the upconing in-
Person Interview, investigators propose to ask a series of ques-

ions concerning screening for breast cancer and to focus addition-
al inquiry on the population's response to signs and synptons of
disease. 'The latter effort is expected to capture incident cancers
and recreate the trajectory that brought individuals into the
health care system

As Eart of the NIA's expanding initiative in cancer and aging,  a
wor kshop on Perspectives on Ovarian Cancer in O der men is
pl anned for Septenber 1991, The goals of the workshop are to
—~ Increase our know edge of the etiology, (particularly with regard
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to age-related risk factors), diagnosis and treatment of cancer in
ol der women.

6. Epidemologic Studies

Nl A-supported |ongitudinal epidemologic studies are a major source
of information about the older population. The NIA has and
continues to suEport a number of [arge scale longitudinal studies
concerned with health and functioning of older adults that include
representative sanples of ol der wonen.

The four on-going Established Populations for Epidenologic Studies
of the Elderly %EPESE) eval uate preval ence and severity of, and

risk factors for disability -- as well as social, behavioral, and
environnental conditions related to the health problens of ol der
wonen and men -- and how they differ by age, sex, race, and

soci oecononmi ¢ _status. The National Health and Nutrition Exam na-
tion Survey Epidem ol ogic Followup Study gNHEFS?, supported in
large part by NTA was initiated in 1982 Its goal was to exam ne
rel ationshi ps between physiological, nutritional, and demographic
factors and norbidity and nortality. The NHEFS will continue in
1991 to collect data on various health outcones, functional

limtations, institutionalization, and nortality. Wth a nationa

probability sample of several thousand elderly wonmen, this data
affords significant opportunity to study a broad range of factors
relevant to wonen's health

Wi | e these studies do not represent new initiatives, followup
studi es continue and the wealth of analytic opportunities the

afford exceeds current capacity to fully “utilize them  Althoug

a nunber of reports have been published using these data, nuch
current and future work focuses on additional analytic investiga-
tions of relationships anong physiological, social and environnen-
tal factors and health outcones.

| NI TI ATI VES/ RECOMVENDATI ONS:. ~ As previously described, the NIAwill
fund the Wnen's Aging Study in FY 1991." This study will com
prehensively evaluate a sanple of 1,000 wonen to gain an under-
standing of the diseases and conditions responsible for their
disabilities. ldeally, depending on the availability of resources,

a second exam nation site wll be established in the future. A
second site would provide an increased sanple size and al | ow
greater refinement of research hypotheses, possible cultural and
racial conparisons and, potentially, indicate inportant health
status trends.

7. Preventive Health Behaviors
Wnen, on average, engage in more preventive health behaviors _than

men. They are also quicker to respond to illness synptons. These
behaviors are often cited asone of the reasons wonen |ive |onger
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than nen. Yet, older wonen are not engaging to the sane degree as
Ypunger women in some preventive health behaviors that are strongly
inked to positive health outcomes. For exanple, older wonen are
more likely to get breast cancer than younger women, but are nuch
less likely to engage in breast self exam or get regular mam
nogr ans.

| NI TI ATl VES/ RECOWENDATI ONS: A concerted research effort is needed
to understand why ol der wonen have |ower rates of preventive health
behavi ors than younger wonen for breast cancer and other conditions
to which they are particularly vulnerable. Wat, for example, is
the role of “socioeconomc factors, health perceptions, social
supports, attitudes about aging, or current nedical practices?
WWhat behavioral or social interventions are effective in notivating
ol der wonen to nmake greater use of preventive health services? How
can health care professionals' use of such preventive strategies
with ol der wonen be increased?

8. Wonen as Caregivers
Wnen continue to be the C%rimalry and nost IikeI)( caregivers for
dependent ol der peopl e. r research has shown that the pivotal
factor in an ol der person's care and continued community living is
the presence of an adult daughter. Nevertheless, with ‘denographic
changes such as changes in fertility, enployment, marital stabili-
ty, and ,geographic nobility, wonen s availability to serve as
caregivers may al so be changing. To date, little research has
focused on interventions specifically directed to such wonen.
Bui | di n_gb_o_n research show ng that caregivers often find their
responsibilities rewarding and that famly care is preferred by
ol der people, studies of innovative workplaCe, comunity, or famly
services maght identify ways to prevent or alleviate the strain

thlat may affect wonmen caregivers as they perform these multiple
roles.

| NI TI ATl VES/ RECOWENDATIONS: =~ On-going research on informal care
for ol der people requires research on wonmen as the prjmary caregiyv-
ers for dependent ol der people. However, dramatic changes in
famly size, increased |ongevity of dependent ol der people, coupled
with the greater workforce participation of wonmen, indicate the
need for continuing studies of gender differences in caregiving.
Research is needed that investigates how care responsibilities may
be shared bly. faml%/ members i under what conditions nmen, rather than
woren, are likely to be caregivers; how enployed wonen bal ance care
and other responsibilities; and how the special burdens of Alzheim-
er's Disease affect ol der wonmen caregivers.

One conponent of the NIA Honolulu Aging and Denmentia Study schedul-
ed for 1991, consists of an interview of spousal caregivers of
demented men. The interview will include, anong other topics,
questions with regard to burden of caregiving. Studies of caregiv-
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ing are inportant also in devel opnent of interventions to assist
fam |y caregivers and maintain frail elders in their hones.

9. Wrk and Retirenent

Patterns of work and retirement anong ol der wonmen differ markedly
from those of ol der nen, and appear to be increasingly distinct.
For exanple, although national data show a continuing, longterm
decline in the proportions of older nen within the total workforce
popul ation, there is no Parallel decline in paid enploynent anong
ol der wormen. Additionally, women's retirenment patterns are onl
now emer gi ng because proportions of wonen in the labor force, whic
were low early in the century, have been rising rapidly for several
decades and will predictably continue to rise. Work and retirenment
patterns may also be affected because women have consistently been
paid at |ower rates than nen, even for conparable jobs. For the
future, data indicate that cohorts of women workers who will be old
in |ater decades are likely to have higher retirenment incone
because of inprovenents in pay to wonen workers.

Retirement patterns anmong ol der wonen have strong inplications for
future health policy decisions, including policies affecting
Medi care, Medicaid, and other federal prograns directed toward the
ol der population. Consequently, the dramatic differences between
wonen and men in patterns of work and retirenment and continuing
rapid changes in women's participation in the workforce suggest the
need for increased and targeted research in this area.

| NI TI ATI VES/ RECOWWENDATI ONS: = Research on women's rol es exan nes
changing patterns of later-life work and retirenment as they affect
heal th, productivity, and independence. Research in this area has
concentrated mostly on the inmediate inpact of retirenent on nen.
However, patterns of work and retirement anong ol der women differ
markedly fromthose of men, and appear to be increasingly distinct.
Al'so, the rising proportion of dual earner househol ds neans t hat
future research nust examne work and retirenent as a household
process.

The NIA, in collaboration with the University of Mchigan, has
begun to design a long-term study of health and retirenment issues
affecting both men and wonen. Famlies in the survey will be asked
about work history, earnings, assets and debts; pension rights and
retirement incentives offered by enployers; health conditions and
disability status: famly structure; housing conditions: and
current and prospective living standards. Data collected through
this study will provide policy-makers and the research comunity
Wi th badlg needed current and continuing informtion about the
causes and consequences of retirenent.
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10. Oder Mnority Wnmen

Compared with either mnority men or non-mnority nen and wonen,
older mnority wonen are nore |likely to be inpoverished, suffer
reater disabilities, and to |live ‘alone than other ol der in-
ividuals. However, there is little detailed information on the
circumstances affecting such disadvantage among mnority women, or
their needs -for health and other services. ven their contribu-
tions to their famlies and comunities through child and el der
care are poorly docunented or understood. Neglected also is how
patterns of famly structure, immgration and magration, age and
sex ratio, and expectation for enployment affect specific popul a-
tions of older minority women. Thus, both the needs and contri bu-
t:‘Pnst of mnority wonen as they age requires increased research
effort.

| NI TI ATI VES/ RE NDAT] : Research is needed on intergenera-
tronal relationships and the contributions of mnority wonen to
their famlies and donununities through caregiving for dependent

children and other relatives. An initiative on long termcare and
mnority a?| ng i s under consideration to encourage targeted studies
of informal care networks among older mnority wonen, patterns of

formal care services, and possible barriers to appropriate formal

| ong term care.

12. O der Wnen in Rural Environments

Recent research suggests that older rural residents have unique
needs and are a neglected area of investigation. In rural areas,
ol der people in general are nore likely than their urban counter-
parts to be in poor health, to suffer fromchronic or serious
Ill1ness, and to be without a regular source of health care and
health insurance. Wthin this population, older rural wonen by far
outnunmber men, and on average nmay represent a category whose
greater disability, increased |ikelihood of living alone, and
Poorer access to health and comunity services require special
argeted efforts.

Further research is needed to provide information about the
changing characteristics of the older rural population of women,
including, for exanple, the population structure of aging wonen in
rural commnities; the availability, utilization, and quality of
heal th-care and other services for wonen: differences in the needs
and capabilities of particular groups of wonen: and aging rural
wormen as resources for thenselves and others.

LN TI ATI VES/ RECOWENDATIONS: ~ The NIA currently supports two
centers of specialized studies on rural aging. Wthin these
centers, and in plans for a third rural aging center, special
attention will be given to research that focuses on the changing
characteristics of the older rural population of wonen. These
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studies will include, for exanple: the population structure of
aging wonmen in rural conmunities; the availability, utilization,
and quality of health care and other services for wonen: differen-
ces in the needs and capabilities of particular groups of women;
and aging rural wonmen as resources for thenselves and others. Such

studies are a necessary part of planning for services and prograns
for older rural residents.
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v. CONCLUSI ON

The National Institute on Aging supports a broad array of
research both directly and indirectly related to the health needs
of older wonen. As this report denonstrates, the BLSA is con-
tributing new insights into how and why wonen age, and is docunent-
ing both simlarities and subtle or ‘profound differences between
men and wonen.  For exanple, age-related adaptations in cardiac
structure and function have been shown in both women and nen; the
deterioration of glucose tolerance which occurs in old age,
i ndependent of increasing fatness and decreasing fitness, is
simlar in BLSA wonen and men; and both women and men naintain
their distinctive personality characteristics as they age.
Conversely, illustrative of the sex differences which have been
revealed to date are differences in body fat distribution patterns
which may account, in part, for wonen's nore favorable norbidity
and nortality experience; evidencethatwonen's smaller nuscle nass
may be the mpjor factor in their |ower naxinal aerobic capacity;
and women's greater resistance to age-related hearing |oss.

These results reinforce a central BLSA finding: age does not
mean a universal and inevitable decline in all physiol ogic and
psychol ogi cal functions.  Rather, different organs, different
systens, and different individuals age at different rates. Thi's
?reat d|versyty has clinical inplications and offers the oppor-

unity to devise interventions to_increase the health,  functioning,
and well-being of older wonen. For exanple, precipitous changes
in variables such as salivary gland function an Fersonallt (whi ch
BLSA research has shown remain essentially stable over the life-
span) are likely to be nmanifestations of a pathol ogical condition.

The role of the BLSA in contributing new knomjed?e directly
rel evant to inprovements in wonmen's health and well-being i$
exenplified by the follow ng exanples.

0 D aanosi f di . In otherwise asynptomatic BLSA
wonen the presence of exercise-induced nyocardia
abnormalities, acconpanied by an abnormal thallium scan,
Identifies a group of individuals with a strikingly high
I nci dence of subsequent coronary events.

0 Preventive health care. The finding that virtually no
BLSA wormen over age 55 have antibody to Tetanus Toxoid

suggests that current inmunization practices should be
rethought for ol der women.
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0 | ndi vi | health behaviors. BLSA wonen who snoke
preferentially deposit fat in the abdom nal area (an
adverse fat distribution pattern for health outcomes).
Thli adds yet another factor in favor of discontinuing
smoki ng

0 Wnen' s psvchological well-beina and role in society.
BLSA research indicates that nost ol der wonen are able
to deal with the stress of bereavenent and that stereo-
types which portray aging women as becom ng increasingly
depressed, withdrawn, rigid, cranky, or apathetic are
wi thout foundation.

As is the case in nost fields of scientific endeavor, current
NI A research on ol der wonen's health issues reflects only aportion
of the total range of research opportunities. The NA strongly
supports the interest in and need for further research on ol der
wonen's health issues, Over the next several years, the N A plans
to expand research efforts in on-going activities, including the
BLSA, and inplenent a varlety of new projects as resources permt.
In addition, to the extenf possible, selected research areas
outlined in the initiatives section of this report will be targeted
for further effort.
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APPENDI X
ANNOTATED BIBLIOGRAPHY

This Dbibliography contains publications by scientists affiliated

with the Baltinmore Longitudinal Study of "Aging (BLSA). I n nost
cases, the research reported is based in whole or in part on
studi es involving BLSA womren. In addition, publications reportin

on selected research directly relevant to wonen's health an
conducted with non-BLSA wormen are included and identified as such.

Postmenopausal HOIr NDNE Replacement Therapy

éd i nical Research by BLSA Investigators Conducted in Speci al
opul ati ons)

Harman SM Blackman M The female. In: J6 Evans, TF WIIians,
eds., The Oxford Textbook of Ceriatric Medicine. London: Oxford
Medi cal Publications, (In Press).

Bel  antoni M-, Harman SM Cho DE, Blacknan MR~ Effects of
E)rogestln-opposed transdernal estrogen admnistration on GH and
GF-1 in postnenopausal wonen of different ages. 3 Cin Endocrinol
Metab, (Jan 1991, In Press).

Estrogen repl acenent by skin patch (Estraderm®) pl us oral Pprovera®
produced simlar increases in young vs. ol der wonen in bl ood
estrogen levels, no effects on Circulating basal growh hornone
éGH) and insulin like gromth factor-1 (I1G~1) levels, and a
ecrease in release of growth hornone after stinulation with growh
hor none rel easing hornone.

Bel lantoni M-, Harman SM Cho D, Blackman MR Transdernmal estrogen
repl acenent therapy does not alter basal sonmatonedin-C or GH
levels, or GH responsivity to GHRH, in postnmenopausal wonen of
different ages. The Endocrine Society, Seattle WA, June 21, 1989,
Abstract #783). .

KRH st i nul at ed %rovvth hormone |evels in postmenopausal women are
inversely correlated with both age and body mass index, but are not
altered by transdermal estrogen replacement therapy.

Bel | ant oni M, En?el hardt SM Harman SM Bl ackman MR Benefits and
adverse effects of hornone replacement therapy in younger and ol der
post menopausal wonen. American Ceriatric Society Meeting, Atlanta,
GA, April 1990, (Abstract # P-24). o

O der postnenopausal wonmen experienced beneficial effects of
hor mone-repl acenent therapy with relatively mld adverse effects.

el | antoni M-, Harman SM Neer RM Blackman MR Tr ansder nal
estrogen replacement therapy exerts simlar effects on calciotropic
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7 hornone econony in oun?er and ol der post nenopausal women. The
Endocrine Society, Atlanfa GA, June 20 -22, 1990, (Abstract # 505).
Estrogen repl acenent by skin patch (Estraderm®) pl us oral Provera®
exert simlar effects on serum and urine cal cium and serum
parathyroid hormone (PTH) in healthy younger and ol der
post nenopausal wonen which are nediated primarily by the effects
of estradiol and result mainly from a decrease in bone cal ci um
resorption, 'with .a conpensatory rise in serum PTH.

Bel | antoni MD, Harman SM Bl ackman MR Age-related decreases in
basal and estrogen-nodul ated |evels of 1H, but not FSH, in healthy
post nenopausal wonen. The Gerontol ogi cal Society of Anerica, 43rd
Annual ientific Meeting, Novenber 16~20, 1990, ﬁAbstract $167).
I n heal thy postnenopausal wonmen, basal plasma |evels of
luteinizing hornone, but not follicle stinulating hornone,
decrease with age, and this differential is maintained during
suppression wth transdermal estradiol replacenent therapy.

Behavioral Treatnents for Incontinence in-women

(Publ i cations reportinﬁ results involving non-BLSA research
participants unless otherw se indicated)

Burgi o KL, Engel BT, Locher JL. Normative patterns of diurna

urination across six age decades. J Uology, (In Press). .

Anal ysis of the patterns and frequency of diurnal urination in
7\ BLSA wormen and nen shows that the clinical definition of urinary
’ frequency nust be age-adj usted.

NIA intramural scientists have devel oped powerful, behavioral
treatments for the nost conmon kinds of incontinence occurring in
comunity-dwel ling elderly. In studies of 90 patients, 77 of whom
were wonen, approximtely an 80% i nprovenent in bladder function
using behavioral training methods was found. These results are
described in the follow ng publications:

Whitehead WE, Burgio KL, Engel BT. Biofeedback treatment of feca
incontinence in geriatric patients. J Am Ceriatr Soc 1985, 33:
320-324.

Bi of eedback of anal sphincter activity is the treatment of choice
for many causes of fecal incontinence: age is not a limting
factor tor therapy.

Burgio KL, Wiitehead WE, Engel BT. Behavioral treatnent of
urinary incontinence in the elderly: bladder-sphincter biofeedback
%89 éfgletlng skills training. Annals of Inter Med 1985, 104:
Behavi or al treatment of wurinary incontinence in comunity-dwelling
el derly patients.

»\ Burgio KL, Robinson JC, Engel BT. The role of biofeedback in
‘ Kegel exercise training for stress urinary incontinence. Am J
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7\ Cbstetr and Gynecol 1986, 154:58-64.
Behavi oral treatnent of stress incontinence.

Burton JR Pearce KL, Burgio EL, Engel BT, Wiitehead E

Behavioral training for urinary incontinence in elderly ambulatory
atients. J Cerontol Nurs 1988, 14:31-34.

ehavioral treatment of urinary incontinence in elderly,

anbul atory patients by a nurse’in an office practice.

Burgio KL, Engel BT. Biofeedback-assisted behavioral training for
elderly men and women. J Am Ceriatr sec 1990, 38:338-340.

Review of behavioral treatnments of incontinence in community-
dwel ling adults.

Approxi mately 50% of nursing home residents are incontinent. A
conbi nation of behavioral treatments and staff managenent
procedures has been devel oped and evaluated to inprove and
maintain inprovenents. in continence in elderly nursing hone
residents. ~ Relevant publications include:

Burgio LD, Burgio KL, Engel BT, Tice LM Increasing distance and
I ndependence of anbulation in elderly nursing home residents. J
Appl Behav Analysis 1986, 19:357-366. . .

Some wheel chajr Testricted residents can be trained to increase
their ambul ation and independence.

o, Butler F, Burgio LD, Engel BT. A behavioral analysis of geriatric

nursing home patients receiving neuroleptic nedication: a
conparative stud%. J Cerontol Nurs 1987, 13: 15-19.
El derly nursing hone residents whose behaviors are noxious to the
staff are nore likely to receive neuroleptic nedications; despite
these medications they continue to manifest adverse behaviors, and
they also have significant, nedication-related side effects.

Burgio LD, Jones LT, Butler F, Engel BT. Behavior problens in an
urban nursing hone. J Gerontol Nurs 1988, 14:31-34.

An .aélal ysis of behavioral problems of elderly nursing home
residents.

Burgio LD, Jones LT, Engel BT. Studying incontinence in an urban
nursing home. J Gerontol Nurs 1988, 14:40-45.
Correlates of incontinence in nursing home residents.

Burgio LD, Butler F, Engel BT. Nurses' attitudes towards

%2r| atric behavior problens in long-term care settings. din
rontol ogi st 1988, 7:23-34. -

An exam nation of the attitudes of 101 geriatric nurses toward

behavi or problens of residents in 5 long-termcare facilities.

Burgio LD, Engel BT, McCorm ck KA, Hawkins A, Scheve A
s\ Behavioral treatnment for wurinary incontinence in elderly
inpatients: initial attenpts t0 nodify pronpting and toileting
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7\ procedures. Behav Therapy 1988, 19:345-347. _
An exanination ofthe efficacy of a behavioral intervention for
treating incontinence in a [ong-term care setting.

Burgi o LD, Engel BT, Hawkins A, MCormck ka, Scheve A A
descriptive analysis of nursing staff behaviors in a teachln?
nursing hone: differences anmong nursing aides, |icensed practica
gggses, and registered nurses. The Gerontol ogist 1990, 30:107-
Provi des an anal ysis Of nursinP_staff behaviors in a teachin
nursing home based on a sanpling of various staff behaviors
times a day, 5 days a week over 37 nonths.

Engel BT,.BurP|o LD, MCormck Ka, Hawkins Scheve aas, Leahy
E.  Behavioral treatment of incontinence in the long-term care
setting. J Am Geriatr soc 1990, 38:361-363. . . .
Anal ysis of staff managenment procedures to treat incontinence in
t he nursing home.

McCormi ck Ka, cella M Scheve A, Engel BT. The cost effectiveness
of treating incontinence in severely npbilitg-inpaired | ong-term
care residents. Quality Review Bul'letin 1990, 16:439-443.

The treatment of incontinence in severely mobility-inpaired
nursing home residents can result in significant cost savings.

Burgio LD, Engel BT, Hawkins A MCormck KA, Scheve A Jones LT.
s As aff management system for naintaining inprovements in
continence with eldefly nursing hone residents. J Appl Behav Anal
1990,23:111-118. . o . .
A staff managenent system for naintaining treatment gains achieved
on a specialized continence unit located in a.gerlatrlp nursing.
home was effective in maintaining pronpted voiding activities wth
correspondi ng mai ntenance of inproved patient continence.

Petrucci K, MCormick XA Scheve A Docunenting patient care
negds: Do nurses do it? J Gerontol Nurs 1987, 13(11):34-38.
an

Pal mer RN, McCormick Ka, Langford A. Do nurses consistently
docunent incontinence? J Gerontol Nurs 1989, 15:11-16.
Incontinence is not consistently documented in nursing hone
residents' nmedical records: care plans are not consistently
devel oped for managi ng incontinence.

Wnen's Cocrnitive aging and Alzheimer's Di sease

A BLSA study of 108 wonen and 176 men ranging in age from 18 to 91

years of age exam ned sex-differences in sustained attention

Al though wonen were slower in their responses to the appearance of

targets than men, women were equally accurate in detecting rarely

occurring targets over a 60 minute period. However, there were no
, sex differences in rates of forgetting. These findings have been

reported as follows:
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Ganbra 1M, Quilter RE. Sex differences in sustained attention
across the adult life span. J Appl Psychol 1989, 74:91-95.

G anbra 1M, Arenberg D. A?e differences in sentence nmenory and
forgetting. Presented at the annual meeting of the Psychonom c
Society, 1990.

Conpl ai nts about "declining menmory with advancing age are so conmon
that they may appear nornmal to both [ayman and professionals.
Al'though™there i's evidence to suggest that many facets of
cognitive performance decline over the adult Iifespan, the

preval ence of menory conplaints is probably far |ower than our
stereotypes of nmenory loss and old age mght lead us to believe.
Studies of BLSA participants have found that memory conplaints are
unrelated to actual nenory performance; they are associated with
characteristic tendencies toward somatic conplaining and
Fsﬁchologlcal distress in both nen and wonen. Wmen were no nore

I kely to conplain about declines in their menory than were nen:
Zonderman AB, Costa PT Jr, Kawas CH._ Personality predicts

conpl aints of benign nenory |oss. Presented to the American
Academy of Neurol ogy, Chicago 1989.

Studies of the earll(}/ markers of Alzheimert's disease in BLSA
participants have identified sinple recall tasks as potentia
predictors of subsequent cognitive inpairnent. In these studies,

| mpai rments in recognition menory and inmediate free-recall
performance were equally good predictors ofcognitive inpairnent
In wonen as in nmen, and there were no differences in the rates of
cognitive inpairnent between men and women. These BLSA results
have been presented to and reported in:

Costa Pr Jr, Kawas CH Zonderman AB. Inpairnment in recognition
menory performance as a correlate of cognitive status in the
Baltinore Longitudinal Study of Aging. Presented to the Nationa
Acadeny of Neuropsychol ogy 1990.

Kawas CH, Costa PT Jr, Zonderman AB. |mmediate and delayed free
recal | performance as |ongitudinal Predlctors of cognitive status.
Presented to the National Acadeny of Neuropsychol ogy 1990.

Fozard JL, Mullin PA, Ganbra 1M, Metter EJ, Costa PT Jr. Nornal
and pathol ogi cal age differences in menory. In: JC Brockel hurst;
London: Churchill Livingstone, (In Press).

[The NIA intranural program has a major multifacted research
effort underway on Alzheimer's di sease and other denentias. .
Speci al popul ations of wonen and men are recruited and enrolled in
these clinical studies; the extensive publications reporting
research results have not been included in this bibliography but
can be made avail able.]
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steoporosis and Age Rel Bone L

Plato C, Roy T, Sherman S, Tobin J. Bone nineral density in
normal men and women: the effect of age at different bone sites.
J Bone Mneral Res 1990, 5:697a, (Abstract). .

Wil e premenopausal women show no decreased bone with age at any
of four bone sites studied, young men have a pronounced |0ss in
the hip. In older postnenopausal wonen (eo+ years), there is a
faster [ oss of bone at each site studied when conpared to nen of
the same age, although nen also denonstrate significant |oss.

Sherman S, Hollis B, Tobin J. Vitamn D status and related
paraneters in a healthy population: the effects of age, sex and
s%?son. J Cdin Endocrinol Metab 1990, 71:405-413.

an

Sherman S, Plato C, Hollis B, Tobin J. Bone mneral density and
related biochem cal parameters in healthy nen and wormen: age and
sex contrasts. J Bone Mneral Res 1989, 4:1098a, (Abstract).

Age and sex differences in certain vitamns, mnerals, and

hor mones thought to play a role in the nodufation and control of
bone netabolism were evaluated. The nost dramatic sex difference
was in serum phosphorous |evels which were stable in wonen and
declined in men.

Sherman S, Gundberg C, Hollis B, Plato C Roy T, Tobin J. Low
femoral density in young nmen: evidence for an age and gender
specific high bone turnover state. J Bone Mneral Res 1990,
5:7774, (Abstract). , ,
Biochemical paraneters were related to a?e adj usted bone values in
young and ol d BLSA men and wonen. Bone loss 1n ol der wonen was
correlated to neasures of high bone turnover.

Tobin J, Sherman S, Fleg J, Plato C Peak Vo, is not an

I ndependent determ nant of bone density in nornmal nen and wonen.
J Bone Mneral Res 1989, 4:1099a, (Abstract).

In both women and men across the age span, there was no
relationship of age-adjusted performance on tests of voMax (a
measure of physical fitness) and bone mneral density.

Bel l antoni M, Blackman MR. Diagnostic screening for
osteoporosis, a brief critique of techniques for detecting types |
and || osteoporosis. Geriatrics 1988, 43:63-70.

A brief review of radiographic and biochem cal nethods for

di agnosi ng ost eoporosi s.

BLSA Cardiov lar R rch Involvin n

(I'ncl udes research findings on silent nyocardial ischema, cardiac
structure and resting function, and physSical fitness in wonen)

eg JL,.KennedX HL. Cardiac arrhythmas in a healthy elderIK
popul ati on: detection by 24-hour anbul atory electrocardiography.
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Chest 1982, 81:(3), 302-307.

Hi ?h preval ence ofarrhythma in healthy elderly; no sex
differences except that 24 hours nean heart rate is faster in
worren.

Fleg JL, Gottlieb SH Lakatta EG Is digoxin really inportant in
treatment of conpensated heart failure? A placebo-controlled
crossover study in patients with sinus rhythm AmJ Md 1982, 73:
244-250.

Digoxin coul d be successfully w thdrawn from non-BLSA nen and
wonen outpatients with stable heart failure and nornmal heart rate
rh¥thm despite mld deterioration in left ventricular performnce
of f di goxin.

Rodeheffer RJ, Cerstenblith G Becker LC, Fleg JL, Wisfeldt M,
Lakatta EG ~ Exercise cardiac output is maintained wth advancing
age in healthy human subjects. rculation 1984, 69:203-213.
Assessnent of “henodynam CS in response to exercise.

Fleg JL, Lakatta EG  Preval ence and prognosis of exercise-induced
nonsustained ventricular tachycardia in apparently healthy
volunteers. Am J Cardiol 1984, 54:762-764. .

Nonsust ai ned exercise-induced ventricular tachycardia seen=4% of
normal s 65 years or older; No gender difference.

Fleg JL, Lakatta EG  Post-exercise hypotension: preval ence and
significance of in apparently healthy subjects. AmJ Cardiol
1986, 57:1380-1384. _

Post - exerci se hypotension = seen in 2.6% of nen is 0.7%of wonen
p=.07. Uncomon after age 55 (10 fold nmore comon bel ow age 55).

Tresch DD, Fleg JL. Unexplained sinus bradycardia: clinical

Si 8n| ficance and long-term prognosis in apparently healthy persons
ol der than 40 years. ~ am J Cardiol 1986, 58:1009-1013.

Unexpl ai ned sinus bradycardia is seen in aj) roxi mtely 4% of
apParentIy heal thy BLSA participants over years old. No gender
difference, and this appears to be benign.

Bause GS, Fleg JL, Lakatta EG  Exercise-induced arrhythmas in
diuretics-treated patients with unconplicated systemc
hypertension. AmJ Cardiol 1987, 59:874-877.

Diuretic-treated hypertensive subjects have higher preval ence of
sinpl e exercise-induced premature ventricul ar beats (pvcts) than
normotensive controls.

Renlund DG Lakatta EG Fleg JL, Becker LC, Culow JF, Weisfeldt

M, Cersenblith G  Prolonged decrease in cardiac volunes after

rlrgégrral upright bicycle exercise. J Appl Physiol 1987, 63: 1947-

Cardiac volunes are lower after a bout of maxinmal cycle exercise

IElhankbézf ore exercise and this is prevented by beta adrenergic
ockade.
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Fleg JL, Lakatta EG Role of muscle loss in the age-associated
reduction in VQ,.,. J Appl Physiol 1988, 65:1147-1151.
Age-associated decline in VI Is nearly abolished if vo,is
normalizged for nuscle mass riather than body weight in both sexes..
At any age, Vo, is lower In wonen.

Busby MJ, Shefrin EA, Fleg JL. Prevalence and |ong-term
significance of exercise-induced frequent or repetitive
ventricular ectopic beats in apparently healthy volunteers. J Am
coll Cardiol 1989, 14:1659-1665.

Frequent or repetitive exercise-induced pvCc's increase
exponentially with age in nmen but not in wonen, but are benign in
bot h sexes.

Vaitkevicius P, Wight JG Fleg JL. Effect of estrogen

repl acement therapy on the ST-segnent response to postural and
hyperventilation stimuli. J Am Coll Cardiol 1989, 64:1076-1077.
Post menopausal wonmen on estrogen replacement show a greater
preval ence of postural and post-hyperventilation ECG changes than
age- mat ched wonmen not on estrogen.

Josephson RA, Shefrin EA, Brant L, Lakatta EG Fleg JL. Can

serial exercise testing inprove the prediction of coronary events

in asynptomatic individuals? Crculation 1990, 81: 20-24.

A positive (ischemc) exercise ECG increases the risk of a future
o\ coronary event nearly 3-fold in both sexes.

Fleg JL, Cerstenblith G Zonderman AB, Becker LC, Weisfeldt M,
Costa PT Jr, Lakatta EG Prevalence and prognostic significance
of exercise-induced silent myocardial ischema detected by

thal lium scintigraphy and electrocardiography in asynptomatic
volunteers. Circulation 1990, 81:428-436.

An ischemc exercise ECG and ischemc thallium scan in conbination
increase the likelihood of a future coronary event 3.6 fold,

I ndependent of conventional coronary risk factors in both sexes.

Fleg JL, Das DN, Wight J, Lakatta EG Age-associated changes in
the components of atrioventricular conduction in apparently

heal thy volunteers. J Gerontol: Med Sci 1990, 45:M95-M100.

The ECG P-R interval (representing atrioventricular conduction
time) prolongs nodestly with age: this is due to delay proximl
but not distal to the His bundle. At any age, the P-R interval is
| onger in nmen than wonen.

Lima JA Fleg JL, Waclaww M Lima SD, Gerstenblith G Cardiac

structure and function in elderly wonmen. Is there a distinctive

rofile? GCirculation 1988, 78:(4) Suppl. I, II-63. .

oth ol der wonen and ol der men have thicker hearts than their

}/oun er counterparts, but there are no gender differences in wall
N hi ckness after normalization for body size.
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/™ Renlund DG Gerstenblith G Fleg JL, Becker LC, Lakatta EG
Interaction between left ventricular end-diastolic and end-
azlgiohc volunes in normal man. Am J Physiol 1990, 17: H473-
End systolic left ventricular volume follows end diastolic volune
closely in both sexes during postural shift, exercise or beta
adrenergi ¢ bl ockade.

Danzi ger RS, Tobin JD, Becker LC, Lakatta EG Fleg JL. The age-
assocl ated decline in glomerular filtration in healthy

normot ensi ve volunteers: lack of relationship to cardiovascul ar
performance. J Am Ceriatr soc 1990, 38:1127-1132.,

Creatinine clearance is not related to either systolic blood,
pressure, cardiac index or systemc vascular reSistance in either
Sex.

Fleg JL, Rothfeld B, Gottlieb SH  Effect of maintenance digoxin -
therapy on aerobic performance and exercise left ventricular
function in mld to noderate heart failure due to coronary artery
disease: a random zed, placebo-controlled crossover trial. J Am
coll Cardiol, (In Press).

Di scontinuation of maintenance digoxin did not cause a significant
1(E:halnge In exercise capacity in stable outpatients with heart
ailure.

Fleg JL, Cerstenblith G Becker LC, Coonbs VJ, O Connor F, Lakatta
/7~ N EG  Independent effects of age and gender on spe_C|f|C|ta/ of _

ej ection fraction response to upright cycle exercise. rcul ation

1990, 82:(suppl. 3), 111-137. . o

Both increasing age and fenale sex independently dimnish the

increase in ejection fraction with exercise (LVEF) in healthy

subj ects, decreasing the specificity of LveF for the diagnoSis of

coronary artery disease. '

Fl e? JL, Gerstenblith G Becker 16, ulow J, O Connor F. Gender
difrerences in exercise henodynam cs of ol der subjects: effects of
condi ti oni n%. status. Crculation 1990, 82: (Suppl. 3), 111-2309.
Snal ler resting and exercise ventricular volumes in older wonen
are due to a lower fitness level. Wnen also have higher heart
rates than nen durln? vi gorous exercise, but this is not
attributable to a difference in physical conditioning.

Fleg JL, Kennedy HL. Prognostic significance of Holter
monitoring, in apparently healthy older subjects. J Am coll
Cardiol, (Abstract, In Press). . .

In healthy ol der BLSA men and women, neither supraventricular nor
ventricular arrhythmas on 24 hour anbulatory Ece predicted the
devel opnent of fUture coronary events.

| mmune Function and susceptibility to | nfectious Disease
Bender BS, Chrest FJ, Nagel JE, Adler WH  Peripheral blood cps+
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subsets in young and elderly adults: enuneration by two-color

i nununof | ourescence and flow cytonetry. Aging: Imunol and Infect
Dis 1988, 1:23-29. _ .

There is a loss of the cps+ suppressor T ecell population wth age,
but no difference between wonen and nen.

Bender BS, Chrest FJ, Adler wH. Phenotypic expression of natural
killer cell associated menbrane antigens and cytolytic function of
peripheral blood cells from different aged humans. 3 din Lab
Immunol 1986, 21:31-36. _

There is no loss ofnatural killer (NK) cells -- cells which have
the ability to kill tunor cells -- with age in either nmen or
worren. However, there are less Nk cells and less ~Nk cell function
in young wonen as conpared to young men.

Physical Fitness in Wnen
(Al'so see BLsA Cardiovascul ar Research on \Wnmnen)

Fried LP, Fleg JL, Qundy E, Tobin JD, Fozard JL. Physical
activity patterns of adults: changes by age and sex. Presented at
the 42nd Annual Scientific Meeting of the Cerontol ogi cal Society
of Anerica, Mnneapolis, Novenber 17-21, 1989, (Abstract).
Self-reported physiaal activity of 1,387 BLsa women and nen
indicate age and sex differences in patterns of physical activity
and that physical activity ascertainment should Include everyday
activities in older adults.

Bodv_Fat D stribution. Cender and Longevity

Shimokata H Tobin JD, Muller DC, Elahi D, Coon PJ, Andres R
Studies in the distribution on body fat: |. effects of age, sex,
and obesity. J Gerontol 1989, 44:M66-73. _

Five anthropometric ratios that classify individuals into
different body types have been computed for 1179 BLSA men and

wonen aged 17-96 years. In general, the age patterns show
progressive trends toward increasing upper and central body fat
deposition with age. In wonen, there tends to be a post-

nenopausal acceleration of this trend. The ratios are distinctly
higher in men than in women and are also independently influenced
by the body mass index.

Shimokata H, Andres R Coon PJ, Elahi D, Muller DC, Tobin JD.
Studies in the distribution of body fat. Il. longitudinal effects
of change in weight. Int 3 Cbes 1989, 13:455-64.

Men, as a group, have a nore dangerous fat distribution pattern
than wonen, but men as a group will show a nore beneficial pattern
Ol;] change 1n the waste hip circunference ratio with weight control
t han wonen.

Shinokata H, Muller DC, Andres R Studies in the distribution of
body fat: I11. effects of cigarette snoking. JamMa 1989, 261:1169-
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73; and Shinokata H Miller DC, Andres R Snpking wastes a good
Earmenne (Letter). JaMA 1989, 262:1185-6. _ _
ffects of cigarette smoking in nen are conpared to studies in 289
BLSA wormen anal yeed cross-sectionally. Women, who use wei ght
control as their reason for continui n(;g to smoke, are striki n% a
bad bargain: their weights will be affected trivially, and they
will add a worsening fat pattern to all ofthe other well-known
haear ds of cigarette snoking.

Shinokata H Miller DC, Fleg J, Sorkin J, ziemba AW Andres R

Age as an mdeBendent determ nant of gl ucose tolerance. Diabetes,
(Jan 1991, In Press). . . . _
Fatness, fitness, and fat distribution can account for the decline
in glucose tolerance fromthe young adult to the m ddl e-aged

years. However, age remains a significant determnant of the
further decline in glucose tolerance ofhealthy old BLSA wormen and
nen.

Elahi D, Clark B, Andres R @G ucose tolerance, insulin
sensitivity, and age. In: H] Arnmbrecht, RM Coe, N Wngsurawat,
(i%sé.o, Egdggrl ne Function and Aging. New York: Springer-Verlag
Normative data derived from BLSA men and wonen are presented as a
nomogram which allows sinple derivation of age-specific percentile
ranking for individuals across the adult age span of their two
hour plasma glucose level after a glucose folerance test.

Mil ler D, Tobin J, Andres R A epidemologic test of the
hyperinsulinema =~ hypertension hypothesis. D abetes 1990, 39
Suppl 1):147a, (Abstract). _ _ _

he proposed |ink of hyperinsulinema and hypertension was
examned in 421 nen and 228 wonen of the BLsA; the .
hyperinsulinem a hypothesis is not supported in this population.

Qoesitv-Mortalitv in populations Other Than BLSA.  Data presented
in the fol[Towing three publications are derived Targely fromthe
Build study 1979 of the insurance industry. In both men and
wonen, there was a striking increase in vbest weight-for~height"
as age increased. An age-specific weight table was derived:

Andres, R Mrtality and obesity: the rationale for age-specific
hei ght -wei ght tables. In: WR Hazzard, R Andres, EL Bierman, JP

Bl ass, eds., Principles of Geriatric Medicine and Gerontol ogy, 2nd
Ed. New York: McGawH I, 1990, 759-65.

Andres R, Elahi D, Tobin JD, Muller DC, Brant L. Inpact of age on
wei ght goals. Ann Inter Med 1985, 103:1030-3.

Andres, R Does the "best" body weight change with age?" In;

AJ
Stunkard, A Baum eds., Perspectives i n Behavioral Medicine, 1989,
7:99-107.
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/N Nutrition

Hal I frisch J, Andres R Miller D. Erythrocyte Superoxide
Disnutase in the Baltinore Longitudinal Study of Aging. Fed Proc
1986, 45: 828, (Abstract). . . o
Super oxi de di snmutase an e_nzy{]rre whi ch protects against oxidative
damage declimes in wonen W th age.

Hal I frisch J, Muller D, Andres R Singh W  Plasm |evels and

suppl ement use of fat soluble antioxidant vitamns in the
Baltimre Study. Cerontologist 1988, 28:230A, (Abstract).

The levels of Vitamn B and plant and aninmal sources of Vitamin A
in blood increase wth age innmen and wonen. Pl ant sources of
vitanmin A are higher in blood of wonen than men, while aninal
sources of vitamn A are higher in men.

Hal I frisch J, Miller D, Singh V. Plasma and intake |evels of
ascorbic acid for nen and wonen of the Baltinore Longitudinal
Study of Aging. Cerontologist 1989, 29:187A, (Abstract).

Bl ood levels of vitamn C are higher in women than men and
Increase with age.

Hal I frisch J, Muller D, Drinkwater D, Andres R Vitamn and
mneral intakes from supplenments and diet_in nen and women of the
E(S%lbtl rmre) Longi tudi nal Study of aging. FASEB g 1990, 4:as13,
stract).
/7~ N\ piets O wonen and Men who take supplements ar e generally richer
I N vitamins and minerals Wit hout supplements t han dietsofthose
not taking supplenents.

Hal [ frisch J. Nutrition and aging in the Baltinore Longitudinal
gt udy) of Aging--selected mineral intakes. AGE 1990, (Abstract, In
ress).

Substantial nunbers of women donot obtain adequate anmounts of

cal cium magnesium 4ren, and zinc from their diets.

Hal [ frisch J. Nutrient intake reconmendations for the ol der
Anerican-- selected vitamn intakes from the Baltinore Longitudinal
Study of Aging. J Amcoll Nutr 1990, 9:540 (Abstract).

Diets of men and wonen provide nore than adequate anounts of
vitamins A, C By, and folacin, but nmay be [owin EandB,.

Hal [ frisch J, Miuller D, Andres R Macronutrient intakes and
vitamn use _in nen and wonen of the Baltinore Longitudinal Study
of Aging. The Cerontol ogist 1990, 30:326a (Abstract).

Diets of nen and women who take supplenments are higher in vitanins
A C, B,, folacin, mgnesiumand zinc before supplenmentation than
di ets of those not taki ng supplements.
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Pul nonarv__Function

Beatty TH, Newill CA, Cohen BH, Tockman MS, Bryant SH, Spurgeon
HA. ffects of pulmonary function on nortality. J Chron Di's
1985, 38(8):703-710.

Tockman Ms. Effect of age on maxinmal forced expiratory effort and
spirogram acceptability. Presented at the American Thoracic

Soci ety in Cincinnati , May 1989. .

At least a component of the association of progressive PEV,

I npai rnment and subsequent cardiovascular nortality may be
attributed to a decline in nuscle strength.

Wnen's Oal Health

(BLSA and National Institute of Dental Research Collaboration)

Baum BJ. Characteristics of participants in the oral physiol o%}/
conponent of the Baltinore Longitudinal Study of Aging. ~Commuhity
Dent Oral Epidem ol 1981, 9:128-143. _

A description of demographic, socioecononic and dental character-

istics of 145 BLSA nen and 109 BLSA women parti C|Bgt| ng in the

| ongi tudinal study of oral physiology and aging. ntal data for

wonmen are presented by nenopause status (pre=, post-).

Baum BJ. Current research on aging and oral health. spec Care
Dentist 1981, 1:105-109. . .
Conparatively little is known about oral physiol o% and aging, or
about its corollary, the oral health problefs of e elderly.
Areas where research is needed are highlighted.

Baum BJ. Research on aging and oral health: an assessment of
gggrent status and future needs. Spec Care Dentist 1981, 1:156-
A review of the major generalizations of the %Fing oral cavity,
di scussing research findings, including BLSA discoveries, about
oral nucosa, dental caries, oral motor behavior, salivary glands
and saliva, and sensory function in both nen and women.

Baum BJ. Evaluation of stinulated parotid saliva flow rate in
different age groups. J Dent Res 1981, 60:1292-1296.
Among BLSA nen and women, taking no prescription nedication,
stimul at ed garou d fluid output did not dimnish with increased
age. O BLSA participants taking medication, post-nenopausal
wonen (but not ol der men) produced stimulated saliva at rates
significantly |ower than their non-nedicated counterparts.

Baum BJ, Rousevelari EE, Qppenheim FG  Exocrine protein secretion

from human parotid glands during aging: stable release of the
acidic proline-rich proteins. rontol 1982, 37:392-395.

Exocrine protein secretion from stinmulated human parotid gl ands

was exanined using the anionic proline-rich proteins as a mrker
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for studying protein exocytosis. No differences were observed in
/~ ™ the ability of BL8A wonen and men to secrete this group of
exocrine secretory proteins with age.

Baum BJ, Bodner L. Aging and oral notor function: evi dence for
gltered performance anong ol der persons. J Dent Res 1983, 62:2-

Oral motor functions were evaluated in 257 BLSA Wonmen and nmen,
ranging in age from23-88 years. An increased preval ence of
altered notor performance wth age was found for paraneters
neasuring lip posture and masticatory nuscle function. Mal es, but
not fermales, showed a higher prevalence ofalterations in tongue
function and in swall ow ng.

Baum BJ, Costa PT Jr, Isuzu KP. Sodium handling by aging human
parotid glands is inconsistent with a two-stage secretion nodel.
Am J Physiol 1984, 246:R35-R39. .

Sodi um handl i ng b¥ stimlated human parotid glands was eval uated
in BLSA male and female participants across the adult |ife-span.
Young adults secreted nore sodiumin the saliva than their middle-
aged and ol der counterparts.

Baum BJ. Salivary gland function during aging. Gerodontics 1986,

2:61-64.

Aecritical review of avail abl e researeh data on salivary gl and

function during aging, concluding there is no generalieed

dimnution, with age, in salivary gland perfornmance. Conplaints
7~ suggestive of salivary gland disorders are nmore probably related

to disease or therapy-induced perturbations.

Baum BJ. Age changes in salivary glands and salivary secretion.
In: P Hol mPedersen, H Loe, eds., Geriatric Dentlstri/ - A Text book
of Oral Cerontology. Minksgaard, Copenhagen: 1986, 114-122. _
Based on research | ndicating there is no generalieed dimnution in
salivary gland performance with increased age, clinicians nust
take care not to casually ascribe conplaints, suggestive of
salivary gland disorders, b%. ol der patients to aging, but rather
to include age as one possibility in a differential diagnosis.

Baum BJ. Saliva secretion and conposition. Front Oral Physiol
1987, 6:126-134. o _ _ _

A review ofthe scientific literature on salivary secretjon and
conposition in aging. Al though further research is needed,
especially with submandi bul ar and nminor gland secretions,

di m ni shed salivary gland performance, once considered a fact of
geriatric oral health, is better viewed as a nyth.

Baum BJ. Salivary gland fluid secretion during aging. J Am

Geriatr soc 1989, 37:453-458. _

Salivary gland function is generally well-preserved in healthy

ol der males and females. O der people are, however, nore likely
/" to experi ence salivary disorders due to di sease or its treatnent.
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For many patients with remaining salivary gl and parenchymal
tissue, inproved function may be achieved w th proper
phar macol ogi cal therapy.

Baum BJ, Ship JA. The oral cavity. |n: ‘WR Hazzard, R Andres, EL
Bierman, JP Bl ass, eds., Principles of Ceriatric Medicine and
Ger ont ol ogy. New York: McGawH ||, 1990, 413-422.

This chapter focuses on specific oral tissues and their functions,
presenting both what a clinician can reasonably expect to
encounter as "“normal" oral physiological status in the ol der male
or female andthe way conmmon system c disease and its treatnent
may affect the oral tissues during aging.

Baum BJ. Dental and oral disorders. In: WB Abrans, R Berkow,
eds., The Merck Manual of Geriatrics. Rahway, NJ: Merck & Co.,
1990, 466-475.

A review of the two major functions of the oral cavity (initiation -
of digestion and production of speech) and the oral diseases
preval ent in older nmen and wonen. Most of these problens in ol der
adults are not life-threatening but they may be serious, and nmany
have a major impact on the quality O life.

Baum BJ, Caruso AJ, Ship JA Wl ff A Oral physi ol ogy. In: T
Papas, L Niessen, H Chauncey, eds., Geriatrie Dentistry. St
Louis: Msby, (In Press).

Provides a current understanding of the general physiologic
mechanisms involved in salivary gland secretion, notor/sensory
performance; and the oral nucosal barrier wwth a review of what is
known about their performance in the agi ng man or wonan.

Baum BJ, Ship JA. Oral disorders. In: J Beck, et al., eds.,
Anerican Geriatrics Society Geriatrics Review Syllabus. New York:
AGS, (In Press).

In healthy wonen and men, BLSA and other research data indicate
that many functions of oral tissues remain intact with age. Miny
system c diseases and their treatnent can influence oral tissue
function, and the clinician should recognize that oral conplaints
and disorders in the elderly nay not necessarily be a sinple
consequence of agi ng.

Fox PC, Heft M\, Herrera M Bowers MR, Mandel |D, Baum BJ.
Secretion of antimcrobial proteins fromthe parotid glands of
different aged healthy persons. J Gerontol 1987, 42:466-469.
The secretion of three antimicrobial proteins fromthe parotid
glands of 82 generally healthy BLSA men and wonen, 22-81 years

ol d, was examined. The results are consistent with a maintenance
Of protective functions in parotid saliva during aging.

Heft MW  Preval ence of TMJ signs and synptons in the elderly.
Gerodontol ogy 1984, 3:125-130.

The majority of reports profiling patients with signs and synptomns
temporomandibular joint (TMJ) di SOrders suggest most are
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femal es (80% in the 20-40 year age group. The only age _
di fferenae moted in an assessment of the Preyalence ofgihe si gns
and synptonms of T disorders in BLSA participants was in
limtation of jaw opening anong the ol der subjects.

Heft MNV Baum BJ. Unstinulated and stinulated parotid saIivarg
flow rate in individuals of different ages. J Dent Res 1984, 63
1182-1186. _ _ _

Both unstinulated and stinulated parotid saliva sanples were
ool | eated from 85 heal thy, unnedicated Brsa males and fenales
bet ween the ages of 23 and 81 years. There were no significant
differences in flowrate related to age.

scottJ, Baum BJ. Oral effects of aging. In: JH Jones, DK Mason
eds., Oral Mnifestations of Systemc Diseases. London:
Bailliere Tindall, 1990, 311-338. _

There exist certain age-related changes in oral structures and
functions which nay not be debilitating, especially in the
healthy, older adult. However, such alterations nay put the ol der
person at risk in stressful or conprom sing conditions.

Ship JA, BaumBJ. Is reduced salivary flow normal in old people?
Lancet, (I n Press). o .

In the first reported |ongitudinal study of salivary gland
function in humans, stimulated parotid gland flow ratés over a 10
year period in predomnantly healthy, different-aged BLSA women
and men were investigated. - No age- or sex-related changes over
the 10 year period were observed.

Ship JA, Patton LL, Tylenda CA. An assessnent of salivary output
in healthy premenopausal and postnmenopausal females. J Gerontol
Medi cal Sciences, (In Press).

The effects of nenopausal status and estrogen therapy on. .
subjective reports or oral dryness and disconfort and objective
measurements of major salivary gland output were assessed in

heal thy BLSA prenmenopausal and postmenopausal wonen. No _
conplaints of oral dryness or burning nouth and no alterations in
the quantity of saliva occurred. Thrs study suggests that among
heal thy wonen salivary gland function is not significantly

i nfluenced by nenopauSe or hormonal replacement therapy.

Sonies BC, Baum BJ, Shawker TH. Tongue notion in elderly adults:
initial in situ observations. J Cerontol 1984, 39:279-283.

U trasound was used to conpare tongue notion at rest and during
speech production and resting tongue thickness in normal ol der and
younger nen and wonen. Differences in direction and extent of
tongue displacement were significant between young and old adults
durlng production of one sound but not two others. Oder persons
showed a significant dimnution in tongue thickness during rest;
however, no evidence that tongue function was affected was found.
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Tyl enda CA, Ship JA, Fox PC, Baum BJ. Evaluation of subnmandi bul ar
salivary flow rate in different age groups. J Dent Res 1988,
67:1225-1228. _ _ _

The production of wunstimulated andcitrate-stinulated

submandi bul ar saliva was examned in 90 BLSA nen and wonen, a?ed_
26-93 years. There was no dimnution in submandi bular gland fluid
output, at rest or during stimulation, with increasing age. The
results denonstrate that major gland fluid secretion capacity is
mai ntai ned in healthy ol der individuals.

Wl ff A Ship JA Tylenda CA FoxPC, Baum BJ. Oral nucosa
appearance is unchanged in healthy, different aged individuals.
Oal Surg Oral Med Ofal Path, (In Press).

Oral nmucosal status was assessed in 94 BLSA nen and 88 BLSA wonen,
between 20 and 95 years old, according to both subjective

compl aints and a semiquantitative clinical rating scale. No
changes in either criterion were detected with increasing age.

Snoki ng

Fozard JL, Pearson JD. Secular trends and cohort differences in
smoking in the Baltinore Longitudinal Study of Aging. The
Cerontol ogi st 1990, 30:3a, (Abstract).

There is a striking decline over tine in the preval ence of
cigarette snoking among BLSA wonen and nen ofall ages.

x_Dfferen In Brain lism an [ [

Mura SA, Schapiro MB, Grady CL, Kumar A, Kozachuk WE, Wagner E,
Rapoport SI, Horwitz B. The effect of gender on glucose
utilization rates in healthy humans: a positron em ssion

t onography study. J Neurosci Research, (In Press). _ .
Positron em ssion tomography was used to see if sex differences in
resting regional cerebral glucose utilization could be detected.

A comparison of healthy young (age range: 21-38 years) non-BLSA
wonen and men showed no Significant differences in absolute global
or regional glucose netabolism

Azari NP, Schapiro MB, Rapoport SI, Horwitz B. Gender differences
in correlations of cerebral glucose metabolic rates in young
normal adults. J Cerebral Blood Flow and Metabolism (Abstract).
Anew correlation nethod was used to look at interrelations
between pairs of metabolic rates in different brain regions of
heal thy non-BLSA nen and wonen aged 18-40 years old, who were
scanned with positron em ssion tonmography under conditions of
reduced auditory and visual stimulation.” A significant sex
difference was found with wonen having nore correlated brain
activity in the left hem sphere than men.
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Creasy H Schwartz M Frederickson H Haxby JV, Rapoport Sl
Quantitative conputed tomography in dementia of the Al zheimer
type. Neurologg 1986, 36:1563-1568. . . ,

| n healthy non-BLSA men and women, quantitative ecomputer assisted
tonography of the brain denonstrated sex differences with regard
to intracranial and cerebrospinal fluid volunmes and in the vol unes
of the lateral cerebral ventricles. The conputer assisted nethod
t 0 quantify the vol unmes of individual brain structures in brain CT
scans and used in this study is described in:

Deleo JM Schwartz M Creasey H, Cutler N, Rapoport SI. Computer-
assisted categorization of brain conputerized tomography E£xels
into cerebrospinal fulid, white matter and gray matter. nput ers
and Bionedical Research 1985, 19:79-88.

n ion _and perception

Wonen' s perception: Two critical reviews of the current research
[Tterature have been published on vision, hearing, taste and
smell. These reviews identify nmajor research advances in the past
decade, ~outline an agenda of research for the future, and lay the
theoretical groundwork for various interventions to mnimze the
negative I npact of aging on sensory function:

Schi eber F,Fozard JL, Gordon-salant S, \Weiffenbach JM
Optim zing sensation and perception in older adults.
International Journal of Industrial Erogonomics, (In Press).

Fozard JL. Vision and hearing in aging. In: Birren JE Schaie,
eds., The Handbook of the Psychol o%y of Aging (3rd edition). New
York: Academ c Press, 1990, 150-17/0.

Vision: The first three of the follow ng publications indicate
that age related declines in visual funcfion occur in both nen and
wonen I ndependently of age related diseases of the eye and that
environnmental interventions are possible to conpensate for the

| osses in function. The second two paPers relate attenpts of BLSA
scientists to identify long-termrisk factors for cataracts and
macul ar di sease:

Kline DW Kline TJB, Fozard JL, Kosnik W Schieber F, Sekuler R
Vision, aging and drivi ng: the problens of older drivers. J
Gerontol: = Psychol Sci 1990, (In Press).

cittings NS, Fozard JL. Age related changes in visual acuity.
Exp Gerontol 1986, 21: 423-433.

Schieber F, Fozard JL, Dent CL, Kline D. Age and contrast
sensitivity. Presented at the 42nd Annual Scientific Meeting of
tzge %aégnt ol ogi cal Society of America, Mnneapolis, November 17-
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~ Mele L, Alston C, Moorman C, \ang F,Fozard JL, Taylor HR West S
/ Cataracts and cardiovascul ar disease. Presented at the 1990 arvo
Meeting, Sarasota, FL, April 29-May 2, 1990.

Vitale S, West S, Hallfrisch 3, Alston C, Muller D. Nutritional
status and risk of cataracts. ~To be presented at the Third
National Eye Institute Synposium on Eye Disease and Epi dem ol ogy.

Hearincr: Increases in hearing thresholds occur with age in both
wonen and men, but the anount of loss is Iess in women. Reaction
times to auditory signals, both when decisions are required and
when they are not, increase with age, nmore so in wonen than in
nen:

Brant LI, Fozard JL. Age changes in pure-tone hearing thresholds
in a longitudinal study of normal human aging. J Acoust Soc Am
1990, 88: 813-820.

Brant Ly, Morrell CH  Mdels for exam ning |ongitudinal changes
in hearing threshold. J Am Stat Assn 1989, (In Press).

Fozard JL, Vercruyssen M Reynolds SL, Hancock PA.  Longitudi nal
anal ysis of age-related slowing: BLSA reaction time data. Santa
Moni ca, CA. Human Factors Society, Proceedings of the 34th Annual
Meeting 1990, 163-167.

~ Qral Bensorv Function (BLSA and National Institute of Dental
" Research Col | aborati on)

Tyl enda CA, Baum BJ. Oral physiology and the Baltinore

Longi tudi nal Study of Aging. ~Gerodontology 1988, 7:5-9. .
Since initiation of the oral physiology conponent of the BLBA in
1978 al nost 500 wonen and nen have been exam ned. Oral sensory
skill deficits were found to be generally independent of age:

ol factory ability, as measured by an ol factory recognition test,
declined after age 65 for both sexes, as did the ability of ol der
subjects to judge pressure differences applied to the tongue.

Bartoshuk LM Weiffenbach JM  Chem cal senses and aging. In: EL
Schnei der, Jw Rowe, eds., Handbook of the Biology of Aging. San
Di ego: Academ c Press, Inc, 1990, 429-443.

A revi ew of available scientific data on the chemical senses and
age. bubtle taste changes associated with aging have little
!wPact on real-world taste experience. However, odors become |ess
Intense and harder to identify wth age.

Wi ffenbach JM Baum BJ, Burghauser R Taste thresholds: quality

g%acmc variation with human aging. J Cerontol 1982, 37:372-

Detection thresholds for each of the four basic taste qualities
~ \Were obtained from BLBA wonen and nen between 23 and 88 years of
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age. Detection thresholds for the four taste qualities undergo
different ohanges with age: eitrie acid al one shows a sex effeéct.

Vi ffenbach JM  Taste and snel| perception in aging.

Gerodont ol ogy 1984, 3:137-144. , ,

Qur understandi ng. of age-rel ated changes in the perception of
taste and snel| "i s derived from inferences based on verbal reports
and on the performance oftasks |nvoIV|n? taste and snell stinuli.
The perceptual disadvantageof ol der adul f's aﬁpears to be nore
mtarkeld ornmore easily measured for conplex than for sinple
stinuli.

Vi f fenbach JM cowart BJ, Baum BJ. Taste intensity perception in
aging. J Gerontol 1986, 41:460-468. o

In a study of 91 suea men_and 79 BLSA wonen, significant age=
related changes in taste intensity perception were denonstrated.

Wi ffenbach JM Fox PC, Baum BJ. Taste and salivary function.
Proc Natl Acad Sci USA 1986, 83:6103-6106. .

Taste percef)tl on was remarkably uninpaired in women with severe,
chronic failure of all mjor and mnor salivary gland function,
demonstrating that the functional integrity ofthe taste systemis
not dependent upon the presemce of normal saliva in the nouth.

Wi ffenbach JM  Taste perception mechanisns. Front Oral Physi ol
1987, 6:151-167. . . .

Age-related changes in taste perception are not uniform for all
taste qualities nor for all taste performances.

V\éﬂefse{%mh JM Taste changes with aging. Int J Tech Aging 1988,
1 - .

Areview of research using objective measures to study taste
changes in aging.

Vi ffenbach JM  Assessnent of chenpsensory functioning in aging:
ggl&)] e%t6| \éi and objective procedures. Ann NY Acad Sciences 1989,
Descri bes use of subj ective and objective measures to assess
sensory and perceptual functioning in aging.

Wi f fenbach JM Tylenda CA, Baum BJ. Oral sensory changes in
aging. J Cerontol: Medical Sciences 1990, 45: M121-M125.
Perception of oral sensory intensity was assessed in BLSA wonen
and men. Age had no significant effect on any of the response
measures for any stinmulus type except pressuré. Al measures of
response to lingual pressure except median size declined
significantly with age.

Cell Replication

Monticone R, O Connor F Gittings N, Waclawiw M Brock M Lakatta
E, Fozard 3, Eichhorn G Schneider E. The effect of donor age on
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the estimated in vitro lifespan of skin fibroblast cultures
initiated from nenbers of the Baltinore Longitudinal Study of
Aging (BLSA). Presented at the 42nd Annual Scientific Meeting of
the Gerontol ogical Society of Anmerica, M nneapolis, Novenber 17-
21, 1989.

A significant decline in the estimted Ln_vitro lifespan of
cultured fibroblasts, derived from skin biopsies of BL8A nea and

wonen, was observed from nea and wonen donors between ages 20-29
and | ater decades.

Persoaalityv -1} Copin Women's alth Well-Be
Women's Personality Structure and Agings BLSA research has

contributed to the current consensus that personality in both nea
and wonen can be described in terns of five basia faotors, and
bot h | ongitudinal andcross-sectional studies have shown stability
of these personality traits from early adulthood through advanced
old age. |In one BLSA study, 193 wonen, initially aged 23 to 86,
were adm nistered the Guilford-Zi nmmernman Temperament Survey, 8
measure of 10 personality traits. Wen readministed the same
instrunment 4 to 10 years later, they showed no change in average

level. Thus, stereotypes that portray aging wonen as becom ng
increasingly depressed, withdrawn, rigid, cranky, or apathetic are
wi thout enpirical foundation. Further, individuals maintain their

distinctive characteristics as they age: the young extravert
becomes the ol d extravert, and the conservative ol der wonen was
probably just as conservative in her youth. These studies and
findings are described in the follow ng publications.

MCrae RR Consensual validation of personality traits: evidence

fromself-reports and ratings. J Personal and soc Psychol 1982,
43:293-303.

MCrae RR, Costa PT Jr. Self-concept and the stability of
personality: cross-sectional conparisons of self-reports and
ratings. J Personal and Soc Psychol 1982, 43:1282-1292.

Costa PT Jr, McCrae RR Arenberg D. Recent |ongitudinal research
on personality and aging. In: &KW Schaie, ed. ongi t udi nal
gtztzjdlzgg of Adult Devel opment. New York: Guilford Press, 1983,

McCrae RR, Costa PT Jr. Joint factors in self-reports and
ratings: neuroticism extraversion, and openness to experience.
Personal and Indiv Differences 1983, 38:245-255.

McCrae RR, Costa PT Jr. Social desirability scales: nore
substance than swye J Consulting and Cin Psychol 1983, 51:
882- 888.

Costa PT Jr, MCrae RR. Concurrent validation after 20 years:
the implications OF personality stability for its assessment. In:
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7 JN Butcher, C Spiel bergi_?rl,I eds., Advances in Personality

/N

Assessment, Vol. 4. sdale, NJ: Lawence Earlbaum 71984, 31-

54.

CostaPTJr, MCrae RR Holland JL. Personality and vocational
interests in an adult sanple. J Applied Psychol 1984, 69:390-400.

MCrae RR, Costa pr Jr. Personality, stress, and coping processes
I n_agl nP men and wonen. In: R Andres, E Bierman, W Hazzard, eds.,
Iizlllml:ls es of Geriatric Medicine. New York: MGawH I, 1985,

McCrae RR, Costa PT Jr . Comparison of EPI and psychoticism scal es
with measures of the five factor nodel of personality. Personal
Indiv Differences 1985, 6:587-597.

Costa PT Jr, Zonderman AB, McCrae RR, Wlliams RB. Content and
conpr ehensi veness in the MWI: an itemfactor analysis in a nornal
adult sanple. J Personal Soc Psychol 1985, 48:925-933.

MCrae RR, Costa PT Jr. (Openness to experience. In: R Hogan, W
Jones, eds., Perspectives in Personality: Theory, Measurement,
and Interpersonal Dynamcs, Vol. 1. Geenw ch, . JAI Press,
1985, 145-172.

McCrae RR, Costa PT Jr. Updating Nornman's adequate taxonony of
personality: personality dinmensions in intelligence and
personality. 3 Personal soc Psychol 1985, 49:710-721.

Costa PT Jr, Busch CM Zonderman AB, McCrae RR.  Correlations of
MWPl factor scales with neasures of the five factor nodel. J
Personal Assessnment 1986, 50:640-650.

Costa PT Jr, McCrae RR. Mjor contributions to the psychol ogy of
personality. In: S and C Modgil, eds., Hans Eysenck: Searching
for a Scientific Basis for Human Behavior. Barconbe Lewes Sussex,
Engl and:  Fal ner, 1986, 63-72, 86-87.

MCrae RR. Well-being scales do not neasure social desirability.
J Cerontol ogy 1986, 41:390-392.

McCrae RR Costa PT Jr, Busch CM  Evaluating conprehensiveness in
personal ity systems: The California QSet and the five factor
nodel . J Personality 1986, 54:430-446.

Costa PT Jr, McCrae RR  Age, personality, and the Holtznman
Ilglébllgg Techni que. Inter J Aging and Human Devel 1986, 23:

Costa PT Jr, MCrae RR  Cross-sectional studies of personality in
a national sanple: |. development of survey neasures. Psychol and
Agi ng 1986, 1:140-143.
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Costa PT Jr, McCrae RR Zonderman AB, Barbano HE, Lebowitz B,
Larson DM Cross-sectional studies of personality in a national
sample: Il. stability in neuroticism extraversion, and openness.
Psychol and Aging 1986, 1:144-149.

Costa PT Jr, McCrae RR. The case for personality stability. In:
GL Maddox, EW Busse, eds., Aging: The Universal Human Experience.
Sel ected papers from the synposia ofthe XIIrth Congress of the

I18t8$rnat|onal Associ ation of Gerontology. New York: Springer,

MCrae RR. Creativity, di vengent t hi nki ng, and openness to
experience. J Personal soc Psychol 1987, 52:1258-1265.

MCrae RR Costa PT Jr. Validation of the five factor nodel of
ersonality across instrunments and observers. J Personal Soc
sychol 1987, s2:81-90.

Costa PT Jr, McCrae RR. From catal og to classification: Mirray's
gggd%gnd the five-factor model. J Personal soc Psychol 1988, 55:

MCrae RR Costa PT Jr. Recalled parent-child relations and adult
personality. J Personality 1988, 56:417-434.

Costa PT Jr, McCrae RR  Personality in adulthood: a six-year

| ongi tudi nal study of self-reports and spouse ratings of the
NEO-PI. J Personal soc Psychol 1988, 54:853-863.

McCrae RR, Costa PT Jr. Age, personality, and the spontaneous
self-concept. J Cerontol: = Social Sciences 1988, 43:5177-5185.

Costa PT Jr, McCrae RR  Personality continuity and the changes of
adult life. In: M Storandt, GR VvandenBos, eds., The Adult Years:
Continuity and Change. Washington, DC. Apa, 1989, 45-77.

MCrae RR Wiy | advocate the five-factor nodel: joint analyses
of the NEO-PI and other instruments. In: DM Buss, N Cantor, "eds.,
Personal ity Psychology: Recent Trends and Energing Directions.
New York: ~ Springer-Verlag, 1989, 237-245.

MCrae RR, Costa PT Jr. Different points of view self-reports
and ratings in the assessment of personality. In: JP Forgas and
MJ Innes, eds., Recent Advances in Social 'Psychology: An
International Perspective. Amsterdam Elseviér Science, 1989,
429- 439.

MCrae RR, Costa PT Jr. Reinterpreting the M/ers-BrigPs Type
I ndicator from the perspective of the tive-factor nodel of
personality. J Personality 1989, 57:17-40.
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MCrae RR, Costa PT Jr. Rotation to maximze the construct
validity of factors in the Neo Personality Inventory.
Mil tivariate Behav Res 1989, 24:107-124.

MCrae RR, Costa PT Jr. The structure of interpersonal traits:
Wggins' circumplex and the five-factor nodel. ' J Personal soc
Psychol 1989, 56:586-595,

MCrae RR  Trait's and trait names: how well is openness
rlci rclaggnt ed in natural |anguages? European J Personal 1990, 4:

MCrae RR, Costa PT Jr. Personality in Adulthood. New York:
Quil ford, 1990.

Costa PT Jr, MCrae RR  Longitudinal stability of adult
ersonality. In: SR Briggs, R Hogan, NH Jones, eds., Handbook of
ersonal ity Psychol ogy. w York: Academ c Press, (In Press).

Costa PT Jr, MCrae RR  Miltiple uses for |ongitudinal
personal ity data. European J Personal, (In Press).

Costa PT Jr, MCrae, RR.  The NEo Personality Inventor?/ (NEO-PI).
In: SR Brlgg%, J Cheek, eds., Personality Measures, Vol. 1.
G eenwi ch, : JAl Press, (In Press).

MCrae RR, Costa PT Jr. Oonce%toi ons and correlates of Openness to
Experience. In: SR Briggs, R Hogan, NH Jones, eds., Handbook of
Personal ity Psychology. New York: Academc Press, (In Press).

MCrae RR, John OP. An introduction to_the five-factor nodel and
its applications. In: RR MCrae, ed., The Five-Factor Mdel:
| ssues and Applications [Special Issue]. J Personal, (In Press).

Piedmont RL, McCrae RR Costa PT Jr. Adjective check list scales
and the five-factor nmodel. J Personal soc Psychol, (In Press).

Piednont RL, McCrae RR, Costa PT Jr. An assessment of the EPPS
fromthe perspective of the five-factor nodel. Psychol ogi cal
Assessnent: J Consulting and Cin Psychol, (In Press).

Stress and women's Coping NFQham §1m§ There are nmany possible
ways to deal with stress, fTromtaking direct actionto solve the
ﬁrobl emto reliance on positive thinking. Studies on BLSA wonen
ave shown that the choice of coping nechanisms is a function both
of enduring personality traits and of the requirenents and.
opportunities of the particular situation. For example, wonen who
are extraverted are nore ||ke|%/ than introverted women to use
positive thinking in response to a stressor; women who have
suffered a loss are nore likely to be fatalistic than wonen who
face a difficult but challenging task. Qher studies have shown
that nost women are capable of coping with one of the npst severe
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stressors, bereavenent. Relevant publications by BLSA
investigators are:

MCrae RR.  Are stress questionnaires stressful? IRB: A Review of
Human Subjects Research 1981, 4:1-2.

McCrae RR A%e differences in the use of coping mechanisnms. J
Gerontol ogy 1982, 37:454-460.

MCrae RR  Situational determnants of coping responses: |oss,
threat, and challenge. J Personal sec Psychol 1984, 46:919-928.

Schroeder DH, Costa Pr Jr. The influence of life event stress on
|%hyS| cal illness: substantive effects or methodol ogical flaws? J.
ersonal Ssoc Psychol 1984, 46:853-863.

MCrae RR, Costa PT Jr. Personality, coping and coping
effectiveness in an adult sanple. J Personal 1986, 54:385-405.

MCrae RR, Costa PT Jr. Psychol ogical resilience anong w dowed
men and wonen: a |o-year followup Oof a national sanple. J Soc
| ssues 1988, 44:129-142.

MCrae RR.  Age differences and changes in the use of coping
mechani sms. J CGerontol ogy: Psychol ogi cal Sciences 1989, 44:
P161-P169.

Costa PT Jr, MCrae RR  Personality, stress, and coping: sone
| essons from a decade of research. In: KS Markides, Cooper,
eds., Aging, Stress and Health. New York: Wley 1989, 267-283.

Costa PT Jr, Zonderman AB, McCrae RR Personalitg, def ense,
coping, and adaptation in older adulthood. In: EM Cumm ngs, AL
Greene, kH Rarraker, eds., Lifespan Devel opnental Pﬁa/chol ogy, Vol.
11: Perspectives on Stress and Coping. Hillsdale, . Lawrence
Erl baum 1990, 277-293.

MCrae RR.  Situational determ nants of coping. In: BN
Carpenter, ed., Personal Coping: Theory, Research and
Applications. New York: Praeger (In Press).

Personality and women's Health: Psychosomatic medicine is the
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