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Message from Frank Vinicor, MD, MPH
Director, CDC Diabetes Program

Writing this monograph has been important for the diabetes program at the
Centers for Disease Control and Prevention (CDC). The monograph has
become much more than a “report” by CDC. It has become a model of
thought, interaction, and commitment to make a difference in the lives of 
people—women or men—facing the daily challenges of diabetes. 

We have come to better understand the impact of greater societal forces and
policies on the lives of people with diabetes, though individuals and health care
providers make their own essential contributions. Many cultural, social, organi-
zational, and environmental forces do and will facilitate or limit the impact of
our individual decisions, and the need to always coordinate science and clinical
medicine with programs and policies has become much more obvious to us.

We (at CDC), along with many partners, have the opportunity to convert the
ideas in this monograph into concrete action to assure that efforts to augment
programs directed to both the prevention of diabetes and the care of those with
the disease will occur. These efforts will synergistically blend clinical and public
health strategies. In the next 12 months, CDC and its primary cosponsors, the
American Diabetes Association, the Association of State and Territorial Health
Officials, and the American Public Health Association, will convene a national
call-to-action meeting to develop and then implement the National Public
Health Action Plan for Diabetes and Women. Much more effort is required, but
with this monograph, the process has begun.

Our clinical care systems have benefited many Americans. Now, with the blend-
ing of public health and medical approaches to the prevention of the disease
burden associated with diabetes—in this case in women—many more people
who face the daily challenges of diabetes can maintain hope.
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Foreword

Diabetes has been a serious public health problem for many years. Currently an
estimated 16 million Americans have diabetes, more than half of them women.
Why, then, has so little progress been made in reducing the burden of this disabling
disease? This provocative question is explored by the authors of Diabetes and
Women’s Health Across the Life Stages: A Public Health Perspective. Throughout its
pages, editors Gloria L.A. Beckles and Patricia E. Thompson-Reid and their collab-
orators introduce us to some eye-opening issues and some serious, sobering implica-
tions for the health of women.

There is no better time for this in-depth look at diabetes as a women’s health issue
than now, as we begin a technologically advanced new century. Old or young, one-
third of American women are overweight, and more than one-fourth do not partici-
pate in any leisure-time physical activity, according to the Third National Health
and Nutrition Examination Survey (NHANES III 1988–1994). As a group,
American women are aging and growing more obese and less physically active; each
of these factors increases their risk for type 2 diabetes. Currently, about 20 million
are over age 65. By the year 2030, that number is expected to double to 40 million,
or roughly 1 in 4 American women. Astonishingly, more than 7 million women
will be past the age of 85, compared with 4 million men.

The face of the American population is also changing: by the year 2050, 1 in 4
American women will be of Hispanic heritage, 1 in 8 African American, 1 in 11
Asian American, and 1 in 100 American Indian. Non-Hispanic whites will repre-
sent barely half of the population of women. Currently, the prevalence of diabetes is
at least 2–4 times higher among women of color, and if this trend continues, the
burden of diabetes could reach unimaginable dimensions.

As the authors point out, the number of persons diagnosed with diabetes increased
fivefold between 1958 and 1997, at a direct cost of over $40 billion and an indirect
cost of another $50 billion annually from absenteeism, disability, and premature
death. These facts carry frustrating, even poignant overtones, because much of the
burden of diabetes associated with complications is potentially preventable.

Although we are well aware of the clinical risks and outcomes of diabetes, this
monograph adds a new and important public health dimension to diabetes research
by looking at the socioeconomic environment that has contributed to the increase
of this disease and the challenges we face as we seek to effectively educate women
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about the behavioral changes necessary for prevention. As this document points
out, efforts to reach women with prevention messages will not work if their social
environment does not support the messages. The authors conclude that the same
social bias that resulted in women’s health historically being viewed primarily in the
context of their reproductive organs may still influence women’s health priorities.
The document’s uniqueness also lies in its visionary understanding of the changing
issues that affect women’s health through their life span. Because of this awareness,
the document is structured to reflect the different manifestations of diabetes at dif-
ferent stages of a woman’s life, including the threat of type 1 and the emergence of
type 2 diabetes in youth, gestational diabetes (seen in up to 5% of pregnancies)
among women of childbearing age, and type 2 diabetes as a disease of middle-aged
and older women.

The authors make a powerful argument that more information is needed on how
behavioral and social factors interact with biological factors to affect the health of
women, particularly those with diabetes or other chronic illnesses. Until such
research gives us a clearer picture of how diabetes develops over time, health care
systems should consider custom-designed prevention and control programs tailored
for women and based on local and regional attitudes about health care, differing
cultural health beliefs, and available social supports. Through the National Diabetes
Control Program, the Centers for Disease Control and Prevention collaborates with
all 50 states, the District of Columbia, and U.S. territories and jurisdictions to pro-
vide a mechanism for implementing such programs.

In the 21st century, the government cannot take on this health care burden
alone; diabetes will not receive the concerted effort it deserves without action
from both the public and private sectors. This monograph is lush with data and
easy to read and reference. It should quickly become a useful tool for health care
professionals, advocates, and educators seeking a leadership role in the fight
against diabetes.

Wanda K. Jones, DrPH
Deputy Assistant Secretary for Health (Women’s Health)
Director, U.S. Department of Health and Human Services
Office on Women’s Health
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INTRODUCTION

P.E. Thompson-Reid, MAT, MPH, P.C. McGuire, G.L.A. Beckles, MBBS, MSc

Diabetes is a major public health problem that
imposes a serious burden on individuals and on
society.1 An estimated 15.7 million Americans have
diabetes, and approximately one-third of these per-
sons do not know they have the disease.2 Even so,
the number of persons with diagnosed diabetes
increased fivefold between 1958 and 1993.3 In
1997, the cost of diabetes was estimated to be
$98.2 billion, of which $44.1 billion was attributa-
ble to direct medical expenditures and $54.1 billion
to indirect costs including absenteeism, disability,
and premature death.4 Despite this physical and
financial toll, the public generally has not perceived
diabetes as a serious disease.5 As a result, many 
efficacious and cost-effective preventive practices
that can reduce the burden of this disease are not
widely used.6-11

Diabetes as a Women’s Health Issue
In general, American women live complicated and
challenging lives. Women with diabetes face the
same joys and problems, but with an added ele-
ment: they battle a chronic disease with various
social and personal challenges every hour of the
day.

In 1983 the Assistant Secretary for Health estab-
lished the Public Health Service Task Force on
Women’s Health Issues.12 In 1985, this task force
published a report that presented health issues
across the life stages of women and listed recom-
mendations that encouraged expanded research
focusing on conditions and diseases unique to or
more prevalent among women.12 The report also
presented criteria for qualifying a health problem as
a women’s issue. When these criteria are applied to
diabetes, this condition can clearly be differentiated

as a women’s issue. Diabetes in pregnancy is a seri-
ous condition that is unique to women because of
its potential to affect the health of both the mother
and her unborn child.13,14 Approximately 2%–5%
of all pregnancies in the United States are compli-
cated by gestational diabetes, and this complication
is most common among women of racial and eth-
nic groups at high risk for diabetes (blacks,
Hispanics, American Indians, and Asian
Americans). Moreover, the burden of diabetes falls
disproportionately on women. More than half of all
persons with diabetes are women. In addition,
among the 8.1 million women aged 20 years or
older with diabetes, older women and minority
women are disproportionately represented.2,15 The
prevalence of diabetes is at least 2–4 times higher
among black, Hispanic, American Indian, and
Asian/Pacific Islander women than among white
women. This excess of diabetes is even more pro-
found for particular subgroups of women.16-19

Because of the increasing lifespan of women and
the rapid growth of minority populations, the
number of women in the United States at high risk
for diabetes and its complications is increasing.

The risk for cardiovascular disease, the most com-
mon complication attributable to diabetes, is more
serious among women than men. Notably, women
with diabetes lose their premenopausal protection
from ischemic heart disease and have risk for this
condition as great as or greater than that of diabetic
or nondiabetic men. Furthermore, among people
with diabetes who develop ischemic heart disease,
women have worse survival and quality of life
measures.20-27 Women are also at greater risk for
blindness due to diabetes than men.28
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Research has shown that many risk factors for dia-
betes (weight gain, obesity, lack of physical activity)
are more common among women than men in all
population subgroups.29 In addition, the natural
history of these factors and their relationship to dia-
betes are quite different among some subgroups of
American women. For example, black women
retain more weight postpartum than white women
with comparable gestational weight gain,30 increas-
ing their risk for obesity and its sequelae in subse-
quent pregnancies and at older ages.31,32 Obesity is
associated with the prevalence of type 2 diabetes29

and is a risk factor for the development of this dis-
ease.33 Among women of minority racial or ethnic
origin, there is earlier onset of obesity, and these
groups experience disproportionately high levels of
excess weight.18,32,34-36 This variation in risk profiles
and cultural norms among the various populations
of women with diabetes suggests that the interven-
tions for mediating these risks should also vary
accordingly. The results of the primary prevention
trials now in progress should provide additional
information that may benefit women at risk for
type 2 diabetes mellitus.

Challenges and Opportunities
Women have made many strides in promoting
equity in their social status; nevertheless, there are
entrenched values and structures in our society that
continue to negatively affect the health of women
in general. The results of the Diabetes Complicat-
ions and Control Trial and the United Kingdom
Prospective Diabetes Study have indicated that
most of the complications of type 1 and type 2 dia-
betes are preventable.11,37 However, progress in
applying this knowledge to reduce the burden of
diabetes has been slow. These realities, coupled with
gender-related issues, may serve as barriers to the
use of this knowledge by health care providers and
women with diabetes. The Public Health Service
Task Force Report on women’s health states that
“societal attitudes toward females, the socialization
of girls and women, differing economic and occu-
pational status between men and women and
among women, as well as changing attitudes toward
the family, sexual behavior, and living arrangements

all have implications for women’s health.”12 More
knowledge is required to inform the public health
community about how these behavioral and social
factors interact with biological factors to affect the
health of women, particularly when they are com-
pounded by the existence of a chronic disease such
as diabetes.

Historically the concept of women and women’s
health was defined by the very nature of their biol-
ogy and social status as compared with those of
men. From the times of the Greeks, men and
women were seen as having similar biological struc-
tures, but women were seen as imperfect because of
their differences.38,39 In addition, until the mid-
1900s, the maternal role was thought to require so
much energy that other activities such as physical
activity and intellectual pursuits were not promoted
for women. Implicit in this assumption was the
perception that women are inferior to men.40

This gender bias created a social environment
where women’s work and concerns were not taken
seriously. Moreover, this perception of women dic-
tated that the primary focus of women’s health be
on their reproductive function, to the neglect of
many other aspects of their general health.39 Such
thinking was also reflected in the types of policies
that were directed to women worldwide. For exam-
ple, many biomedical and public policy studies of
the past did not include women.39-42 As a result,
findings of studies on men have been extrapolated
to women. Even in conditions specific to women,
there are gaps in research and treatment protocols.
For example, for women with gestational diabetes,
the primary focus is on the clinical management of
the mother’s glycemic status for positive birth out-
comes. After the birth of the child, systematic 
follow-up of the mother with gestational diabetes
has not been uniformly provided to maintain her
health and to reduce her risk of developing diabetes
immediately postpartum or for several years later.43

In 1998, the American Diabetes Association
Clinical Practice Recommendations for women
with gestational diabetes were updated to facilitate
a broad-based approach to the follow-up of these
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women.44 This has brought renewed attention to
the issue; however, there are major systemic and
policy barriers that impair the implementation of
adequate follow-up for women with gestational dia-
betes.45

As a result of social, political, and economic pres-
sures, the focus of the delivery of services to women
is moving from an emphasis on reproductive health
and pregnancy to comprehensive services for
women throughout their lives.

Notable events have also helped this process along
at the federal level:

• Publication of Women’s Health: Report of the
Public Health Service Task Force on Women’s
Health Issues12 in 1985.

• Establishment of the Office of Research on
Women’s Health within the Office of the
National Institutes of Health (NIH) Director.

• The NIH Revitalization Act of 1993.

• Establishment of the U.S. Public Health
Service’s Office of Women’s Health in 1994.

• Establishment of the Office of Women’s Health
at the Centers for Disease Control and
Prevention (CDC) in 1994.

• Publication of the NIH Guidelines on the
Inclusion of Women and Minorities as Subjects in
Clinical Research in 1994.

Despite these recent efforts to improve the health
status of women, there is still opportunity to exam-
ine, modify, and expand this focus as we move for-
ward. An assessment of the health status of women
with diabetes in the United States and an examina-
tion of the determinants of women’s health at the
population level, particularly those that cannot be
addressed with traditional clinical interventions,
could influence changes in policy and the delivery
of services and inform the development of appro-
priate interventions to improve the health of
women overall. Many social scientists believe that
the interaction of the social and economic environ-
ment on the psychological resources and coping

skills of an individual may influence health status
much more than was expected.46-48 It is also likely
that these determinants play a role in the health
disparities found among women and among racial
and ethnic groups at greater risk for diabetes and its
complications. As we search for these explanations,
we must include a rigorous examination of the eco-
nomic, social, and environmental factors that affect
the health of women and the availability of appro-
priate curative and preventive services so that the
public health community response will be appropriate.

Women’s Health at CDC
As the nation’s prevention agency, the mission of
CDC is to promote health and quality of life by
preventing and controlling disease, injury, and dis-
ability. The vision of CDC is “Healthy People in a
Healthy World—Through Prevention.” This is
reflected in its 1993 operational priorities:

• To strengthen the core functions of public
health.

• To enrich its capacity to respond to urgent
threats to health.

• To develop nationwide prevention efforts.

• To promote women’s health.

In 1993, in keeping with CDC policy directives,
the National Center for Chronic Disease
Prevention and Health Promotion established a
Women’s Health Working Group with representa-
tives from each division to monitor issues related to
women’s health and to oversee the distribution of
resources for activities in this area. As a result of
discussions in this broader group, the following
questions were presented to each division in the
Center:

• From a public health perspective, what are the
biggest problems affecting women?

• What is the disease burden for women? 

• Can we describe the population at risk?

• What is preventable and what are we doing
about it?
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Discussions of these questions revealed the lack of a
public health perspective on diabetes and women’s
health issues and formed the seed from which this
monograph grew.

Purpose
The intent of this monograph is

• To describe the diversity within the population
of American women as a context for the discus-
sion of women’s health issues.

• To present a situational analysis of the epidemio-
logical, social, and environmental circumstances
in which American women develop and live
with diabetes.

• To synthesize and present in a single document
the health status of women with diabetes.

• To suggest ways in which public health agencies
can contribute to improved access and quality of
care for women with diabetes.

• To serve as a general reference document for
public health professionals, advocacy groups,
and all persons in the diabetes community.

• To increase awareness of the general population
that diabetes is a serious health problem.

Conceptual Framework
The monograph is structured to examine the
impact of diabetes through the life stages of the
woman. The age groups are constrained by standard
age structures used in population-based studies and
national surveys. In keeping with a public health
paradigm, we first examine the sociodemographic
characteristics of the population of women in the
United States and subsequently look at subgroups
of women with diabetes. Chapter 2 of the mono-
graph presents a general profile of women in the
United States, looking at population size and
growth among various ethnic and racial groups, the
psychosocial determinants of health, and the public
health implications of these findings. Chapters 3
through 6 begin with case studies that provide a
glimpse into the lives of women with diabetes dis-
cussed in each specific life stage. In chapters 3

through 6, the authors examine the impact of dia-
betes on women’s health through the life stage of
the woman:

• The Adolescent Years. The adolescent years are
marked by major biological and psychosocial
changes that transform the adolescent into an
adult. Many adolescents with diabetes face
lifestyle choices that can affect their ability to
control the disease. Policies—or the lack of
appropriate policies—in the wider society may
influence the ability of women in this age group
and their families to make healthy lifestyle
choices.

• The Reproductive Years. For women with dia-
betes, successful passage through this time of
greatest personal growth and responsibility
(schooling, marriage, career development, and
raising children) is enhanced by their ability to
control their disease. The development of gesta-
tional diabetes during pregnancy puts both the
woman and the unborn child at risk for negative
health outcomes. For those with few personal
resources, this period could place them at higher
risk for negative health outcomes and future
economic hardship.

• The Middle Years. Marked by major physiolog-
ic events such as menopause, this is a time when
other chronic diseases or complications of dia-
betes most often first appear, along with many
other social and psychological changes (e.g.,
death, divorce, retirement, poverty).

• The Older Years. During this time, women
with diabetes become even more vulnerable to
other chronic illnesses, disability, poverty, and
loss of social support systems. The number of
women in this age group is growing exponential-
ly as the American population ages.

Within each chapter, authors discuss the prevalence
of diabetes, the sociodemographic characteristics of
women with diabetes in the age group, the impact
of diabetes on women’s health status, health-related
behaviors, access to care, the psychosocial determi-
nants of health-related behaviors and health out-
comes, comorbid conditions as determinants of



Introduction

5

health behaviors and health outcomes, and the pub-
lic health implications of pertinent findings for
each life stage described above. Chapter 7 summa-
rizes the findings in chapters 3 through 6 and 
presents their public health implications.

Audience and Scope
This document is intended for public health profes-
sionals, policy makers, staff of community-based
organizations and voluntary organizations,
researchers, and advocates for women’s health, as
well as persons interested in issues related to
women and diabetes. In particular, this document
seeks to provide essential information for persons
charged with making decisions and setting policies
related to diabetes and women’s health.

In addition to the seven chapters, including four on
the different life stages of women, several tools have
been added to enhance the reader’s use of the
monograph and to provide additional comprehen-
sive, yet concise, information on diabetes. Immedi-
ately following the table of contents is a list of
tables and figures with the title and page number
for each table and figure by chapter. There are five
appendixes, including tables of diabetes prevalence
in the United States (diagnosed and undiagnosed),
U.S. maps of diabetes prevalence for two time peri-
ods (1996–1998 and 1998–2000), and the
American Diabetes Association’s guide to standards

of care. A list of abbreviations of common diabetes
terms or related organizations and a glossary of
terms used in the monograph are located after the
appendixes. Glossary listings for the major diabetes
organizations and frequently cited diabetes studies
include a Web site address.

Following chapter 7 is an epilogue in which the
editors present personal comments on the insights
they gained from their experience with the project.

Terminology
The racial and ethnic categories used in this docu-
ment are in keeping with those set forth in the
Office of Management and Budget’s Statistical
Policy Directive No. 15, Race and Ethnic Standards
for Federal Statistics and Administrative Reporting.
Hence, these names are used: American Indian or
Alaska Native, Asian/Pacific Islander, black not of
Hispanic origin, Hispanic, and white not of
Hispanic origin. However, because some authors
used different terminology for race and ethnicity,
data are presented here as reported in the publica-
tions cited.

Many diabetes terms or abbreviations used in this
publication may be found in the list of abbrevia-
tions or in the glossary in the back of the mono-
graph.
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A PROFILE OF WOMEN IN THE UNITED STATES

G.L.A. Beckles, MBBS, MSc, K-A. Ffrench, MPH, D. Hill, MPH, L.D. McNair, PhD

Currently, the issue of individual lifestyles is receiv-
ing great attention from both the public health
community and the popular press. Women and
men are urged not to smoke, to eat less fat, to
engage in regular exercise, and to follow healthy
practices to prevent various diseases and use fewer
health services. Unfortunately, emphasizing individ-
ual behavior may mean that important social and
economic factors that affect people’s health are neg-
lected.1-4 Factors such as income, employment sta-
tus, living arrangements, recency of immigration,
and degree of acculturation may all impair the abil-
ity of people to keep themselves healthy or to take
care of themselves when they are ill. Approaches to
risk reduction that fail to take account of the limits
of personal choice may therefore do little to change
the health status of the group.5-8 This profile of
women in the United States presents a review of
recent data on important features of the social and
environmental context in which women develop
and live with chronic diseases such as diabetes. The
public health implications of the findings are sum-
marized within the framework of the core public
health functions for thought and action. Thus, the
text should be helpful to public health officials as
they seek to elaborate interventions and policies
appropriate for women at different stages of life. It
also suggests areas for research to reduce the impact
of diabetes on women, to assist in the formulation
of policies, and to identify where more effort is
needed to assure the availability and adequacy of
health care and preventive services.

2.1. Population Size and Growth
Of the 262.8 million residents of the United States
in 1995, 134.4 million, or 51.2%, were female.9

Among all females, 16.8% were children under 12
years of age, 8.1% were adolescents aged 12–17
years, 40.2% were reproductive-aged women 18–44
years, 20.1% were in the middle years (45–64), and
14.8% were elderly women 65 years of age or older.
Thirteen percent of elderly women were 85 years of
age or older.

Between 1995 and 2010, the female population is
projected to grow by 17.7 million;10 more than
three-quarters of that growth will comprise women
aged 45–64 years. After 2010, the total female pop-
ulation is projected to grow more slowly than in
earlier years.10 However, as younger women age out
of their reproductive years, the number of middle-
aged and older women will continue to increase,
thereby enlarging the population at risk for diabetes
and other chronic diseases.

2.2. Population Composition

Age and Sex
The greater number of females than males in the
total population is the result of a long-term pattern
of greater life expectancy for females in all age
groups that continued in the United States through
the late 1980s.11,12 Around 1990, however, death
rates among U.S. females began to stabilize while
rates for males started to decline rapidly. As a result,
the survival “advantage” of females decreased at all
ages under 85 years (Table 2-1). For example,
between 1979–1981 and 1995, the additional life
expectancy of females compared with males fell
from 7.5 to 6.4 years among infant girls and from
4.2 to 3.4 years among 65-year-old women.
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Despite this recent change in projected survival
among women, which is consistent with a trend
that emerged in many industrialized countries dur-
ing the 1980s,13 the greater longevity among
women is projected to persist well into the middle
of the 21st century.

A major consequence of the greater longevity of
females is that women outnumber men, especially

in the older age groups.9 This excess of females in-
creases steeply with age, and is most marked among
the elderly; in 1995, for example, there were 176
women aged 75 years or older for every 100 men of
comparable age (Table 2-2). This sex differential
accounts, in part, for the increasing numbers of el-
derly American women who live alone (Figure 2-1).

Table 2-1. Expectation of life, by age and sex—United States, 1979–81, 1990, 1995

Age Expectation of life (years)
(years) Year Females Males Difference

0 1979–81 77.6 70.1 7.5
1990 78.8 71.8 7.0
1995 78.8 72.4 6.4

15 1979–81 63.8 56.5 7.3
1990 64.7 57.9 6.8
1995 64.7 58.4 6.3

25 1979–81 54.2 47.4 6.8
1990 55.0 48.7 6.3
1995 55.0 49.2 5.8

35 1979–81 44.5 38.2 6.3
1990 45.3 39.6 5.7
1995 45.4 40.1 5.3

45 1979–81 35.2 29.2 6.0
1990 35.9 30.7 5.2
1995 36.0 31.3 4.7

55 1979–81 26.4 21.1 5.3
1990 27.0 22.3 4.7
1995 27.0 22.9 4.1

65 1979–81 18.4 14.2 4.2
1990 18.9 15.1 3.8
1995 18.9 15.5 3.4

75 1979–81 11.6 8.9 2.7
1990 12.0 9.4 2.6
1995 11.9 9.7 2.2

85 1979–81 6.4 5.1 1.3
1990 6.4 5.2 1.2
1995 6.4 5.3 1.1

Source: Reference 12.
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Racial and Ethnic Diversity
The U.S. female population is racially and ethnical-
ly heterogeneous.14 In 1995, almost three-quarters
(73.6%) were classified as non-Hispanic white; the
remaining 26.4% belonged to other racial or ethnic
groups (Figure 2-2). A total of 13.3 million females

(of any race) were of Hispanic origin; of the more
than 22 million non-Hispanic nonwhite women,
16.7 million were black, 4.5 million were
Asian/Pacific Islander, and 982,000 were American
Indian or Alaska Native.9 By 2010, minority
females are projected to account for one-third of
U.S. females: Hispanics, 20.6 million; non-
Hispanic blacks, 19.8 million; Asians/Pacific
Islanders, 7.6 million; American Indians, 1.2 mil-Figure 2-1. Percentage of women who lived 

alone, by age—United States, 
1970, 1980, 1995

Source: Reference 24.
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Table 2-2. Age-specific female-male ratios, by race/Hispanic origin—United States, 1995

Age group American Asian/Pacific 
(years) All White Black Indian Islander Hispanic*

<18 0.95 0.95 0.97 0.97 0.96 0.91

18–24 0.96 0.95 1.02 0.96 1.01 0.91

25–44 1.01 0.99 1.13 1.01 1.09 0.92

45–54 1.05 1.03 1.21 1.07 1.15 1.06

55–64 1.10 1.08 1.30 1.13 1.18 1.14

65–74 1.25 1.23 1.40 1.21 1.35 1.26

≥75 1.76 1.76 1.90 1.75 1.38 1.60

All ages 1.05 1.04 1.11 1.02 1.07 0.97

*Hispanic may be of any race.

Source: Reference 9.

Figure 2-2. Percentage distribution of female 
population, by race/Hispanic* 
origin—United States, 1995 and 
2010 (projected)

* Hispanic may be of any race.
AmI = American Indian; API = Asian/Pacific Islander.

Sources: References 9, 10.
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lion (Figure 2-2).10 These classifications do not ade-
quately describe the considerable heterogeneity
among American women; each racial or ethnic
group is itself diverse. For example, the Asian
American group may include descendants of
Chinese, Japanese, and Filipinos who migrated to
the United States between the mid-1800s and 1910
as well as recent immigrants from countries as var-
ied as India, Vietnam, Korea, Laos, Cambodia, and
Thailand.15-17 Hispanics are also a diverse population
that includes descendants of Spanish colonists who
settled in the southwestern United States in the
1500s as well as persons who originated more
recently from Mexico, Central and South America,
and the Spanish-speaking Caribbean.16,18,19 Finally,
black Americans are becoming increasingly hetero-
geneous; most are descendants of slaves transported
to the United States during the 17th to 19th cen-
turies. But since the mid-1960s, there has been a

Figure 2-3. Projected percentage change in the number of females, by age and race/Hispanic 
origin—United States, 1995–2010

* Non-Hispanic.
AmI = American Indian; API = Asian/Pacific Islander.

Source: Reference 10.
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marked increase in immigration from English- and
French-speaking Caribbean and African coun-
tries.16,20,21 The percentage of foreign-born blacks is
projected to increase nationwide to 10% of the
total black population by the year 2010;20 however,
foreign-born persons already account for more than
20% of the black population in New York and 10%
in Florida.20

Minority populations are expected to grow at a
faster rate than the U.S. population as a whole.10

From 1995 to 2010, the number of Hispanic and
Asian American women in their middle years or
older is expected to double, and the number of
black women is expected to increase by two-thirds
and American Indian women by almost half 
(Figure 2-3).
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* Non-Hispanic.
AmI = American Indian; API = Asian/Pacific Islander.

Source: Reference 9.
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Immigration will make a greater contribution to
the increase among Hispanics and Asians/Pacific
Islanders than other groups.21 However, compared
with the white population, the minority population
is composed of a substantially higher proportion of
children and adolescents (33% versus 24%) and
lower proportion of adults aged 65 years (5%–10%
versus 16%) (Figure 2-4). As a result, on average,
minority females are 6 to 10 years younger than
their non-Hispanic white counterparts.9 Thus, even

if the birth rate fell immediately to the level of the
death rate and immigration were stopped, the cur-
rent youth of the minority groups provide consider-
able population momentum for future increases in
the numbers of middle-aged and elderly black,
American Indian, Asian/Pacific Islander, and
Hispanic women, the age groups most susceptible
to diabetes and other chronic diseases. Already, the
burden of diabetes falls disproportionately on per-
sons in these racial and ethnic groups.22 The rapid
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growth of these susceptible subpopulations presages
a sharp rise in the burden of diabetes. Increasingly,
greater numbers of women with diabetes will be
women with special cultural needs.

As in the general population, minority women out-
number minority men. Compared with whites,
however, the sex imbalance among blacks and
Hispanics begins at much younger ages and increas-
es more steeply with age (Table 2-2). In addition, it
has been widening since the 1970s,23 whereas
among whites the differential has narrowed recent-
ly.9 The greater number of females in the black
population is particularly striking; in 1995, women
outnumbered men by 13% in the relatively young
25–44 age group and by 40% in the 65–74 age
group (Table 2-2). As in the white population, sex
differentials for each minority population were
highest in the 75 or older age group, where there
were 190 black, 175 American Indian, 138
Asian/Pacific Islander, and 160 Hispanic women
per 100 men.

The population dynamics described herein point to
several important implications for health policy, for
the planning of diabetes services for women, and
for the planning of research. First, the expected
rapid growth in the numbers of high-risk women
(middle-aged, elderly, minority) suggests that even
under a simple assumption of constant prevalence,
a substantial increase in the number of women with
diabetes can be anticipated. Therefore, health offi-
cials need to reexamine the ability of the health care
system to meet the future needs of these women for
both primary and specialty diabetes services.
Second, the importance of culturally appropriate
prevention education for the population and the
medical profession needs to be emphasized. Third,
research efforts must expand to achieve an under-
standing of the mechanisms and pathways by which
factors such as duration of residence in the United
States and degree of acculturation alter risks for dia-
betes among minority groups. Finally, as the femi-
nization of old age continues into this century, gov-
ernment at all levels as well as universities, founda-
tions, and other organizations must expand their

efforts to understand the living arrangements, eco-
nomic sufficiency, access to health care services, and
health and well-being of elderly women.

Geographic Characteristics
Regional distribution. The percentage of the popula-
tion that is white is distributed in fairly uniform
fashion across the country but minority populations
are geographically concentrated, a legacy of the his-
torical circumstances and migration patterns of the
various groups.15,16 In 1995, for example, more than
half all black females lived in the South, and in five
southern states (Louisiana, Mississippi, Alabama,
Georgia, South Carolina) and the District of
Columbia, they made up more than one-quarter of
the population.16 Black females also have a substan-
tial presence (19% of the total) in the Northeast
and Midwest, where they account for at least 15%
of the populations in three states (Illinois,
Michigan, and New York). Two-fifths of Asian/
Pacific Islander females live in a single state:
California; one-tenth live in Hawaii, and one-tenth
live in New York.16,17 American Indian females have
a sizable presence only in Alaska, New Mexico, and
Oklahoma.16 Nearly two-thirds of Hispanic females
live in just five states: California, Texas, New
Mexico, Arizona, and Colorado; most of the
remainder live in New York or New Jersey (a total
of 12%), Florida (8%), or Illinois (about 5%).16,19

These patterns of geographic concentration are
expected to continue well into the 21st century.19,21

Thus, the societal impact of the increased burden of
diabetes anticipated among these susceptible groups
is likely to have a major regional component.

Area of residence. In 1995, half of all American
females lived in distinct areas—30.2% as urban
populations in central cities (strictly metropolitan
areas), and 20% as rural populations (strictly non-
metropolitan areas).24,25 The remaining 49.8% lived
in areas contiguous with the central (largest) city.26

Black (54.9%) and Hispanic (48.8%) females were
about twice as likely as white females (25.6%) to
live inside central cities. This is true at all ages, but
the difference is greatest at the extremes of the life
span (Figure 2-5). Among females younger than 18
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years, almost half of the black and Hispanic girls
live in central cities, compared with about one-
fourth of whites. At age 75 years or older, one-third
of black and two-fifths of Hispanic women live in
central cities compared with about one-seventh of
whites.

Although many fewer (approximately 26 million in
1995) U.S. females live in nonmetropolitan or pri-
marily rural areas, they represent about 1 in 5
white, 1 in 7 black, and 1 in 11 Hispanic females.
Among women aged 18 years or older who live in
these areas, half of white and 60% of black and
Hispanic women are of childbearing age while near-
ly one-fifth of white, one-fifth of black, and one-
tenth of Hispanic women are elderly.

Data on geographic characteristics often provide
clues about the health status of populations and can 
help to identify vulnerable, underserved popula-
tions. In the United States, region of birth26-30 and

area of residence31-35 are strongly associated with the
principal causes of death (e.g., cardiovascular dis-
ease, diabetes, cancer). Wherever they may live,
black American women born in the South have rel-
atively higher mortality rates for diabetes than black
women born in other regions of the country.30

Similarly, women who live in the South are more
likely than women who live in other regions to
report that they have diabetes.36 Women who live in
rural areas are at high risk for diabetes because they
are more likely than urban residents to be obese
and to be inactive;26 in addition, they are more like-
ly to have severely limited access to high-quality
health care and social services because of poverty or
transportation barriers.37

Social and Economic Characteristics
Social position, or socioeconomic status (SES), is a
powerful determinant of health status.1,6-8,38-39

Compared with persons of higher SES, persons of
low SES have reduced life expectancy40 and are
more likely to have chronic diseases;41-43 they also
have higher levels of risk factors for and behaviors
related to chronic disease.44-46 The effect of SES on
health status is not simply a threshold effect, but is
graded and continuous in all populations stud-
ied.4,32,38,39 In addition, these effects are cumulative47

and may persist throughout the life course.4,5,30,48 In
the United States, as in other industrialized coun-
tries, the disparity in health between persons of low
and high SES is increasing steadily.49

The three indicators most often used to measure
SES are educational attainment, occupation, and
income.50,51 Educational attainment is considered to
influence lifestyle behaviors and values and to pro-
vide access to prestigious occupational ranking,
income, and power. It has high validity and, after
early adulthood, is less likely to vary over a lifetime.
Also, educational attainment has stronger associa-
tion with cardiovascular health-related behaviors
than either occupation or income.50,51 Its strong and
consistent correlation with health practices or
“lifestyle” behaviors may explain its relation to mor-
bidity and mortality. Occupation is considered to

Figure 2-5. Percentage of females who lived
in central cities, by age and 
race/Hispanic* origin—United
States, 1995

* Hispanic may be of any race.

Source: Reference 24.
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be related to differential exposure to noxious envi-
ronments and to reflect access to medical care and
housing. Income and wealth are thought to influ-
ence opportunities for access to more and better
education and health care resources, material living
standards, and other social amenities. We will use
these three indicators to describe the social status of
the female population.

Education. The percentage of American women
who have completed high school increased steeply
between 1970 and 1995.52,53 White women are still
more likely than women in the minority groups to
have had this much education, but the racial/ethnic
gap closed substantially between 1970 and 1995
(Figure 2-6). During this period, percentages of
high school completion increased from 55.0% to
80.0% among white women, from 34.2% to
53.8% among Hispanic women, and from 32.5%
to 74.1% among black women. For all three
groups, even more dramatic increases occurred in
the percentages of women who completed 4 or
more years of college: this percentage more than
doubled among whites (8.4% to 21.0%), doubled

among Hispanics (4.3% to 8.4%), and almost
tripled among blacks (4.6% to 12.9%). The
improvement in college completion for Hispanic
women notwithstanding, there have been discour-
aging trends in this population.52 First, the level of
high school completion decreased sharply from
1980 to 1990 (65.8% to 50.1%), then increased to
only 53.8% in 1995. Second, the percentage of
Hispanic women who completed college did not
change from 1985 to 1995.

Overall in the United States in the 1980s, women
began to outnumber men as recipients of all earned
degrees conferred, except for first professional (e.g.,
medical doctors, lawyers) and doctoral degrees.52,53

In these areas as well, however, there have been dra-
matic improvements: in 1970, women earned only
1 of every 20 first professional degrees and about 1
of every 8 doctoral degrees; by 1995, 2 of 5 degrees
in each of these categories were earned by
women.52,53 This reduction in the gender gap in
higher education occurred in all racial or ethnic
minority groups but was greatest among Hispanics
and American Indians, somewhat less so among

Figure 2-6. Percentage of women completing high school and college, by race/Hispanic* 
origin—United States, 1970, 1985, 1995

* Hispanic may be of any race.

Source: Reference 52.
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total number employed full-time and the number
who either worked part-time or who were unem-
ployed but looking for work rose by 90% to 100%.
Women living with a spouse were about as likely as
separated women to be in the workforce (61% ver-
sus 62%); however, divorced women had higher
rates of participation (74%). In 1995, about 25
million women with children under 18 years of age
were in the civilian labor force; of those with chil-
dren under 6 years of age, two-thirds worked full-
time.55

Income. In 1995, women had lower incomes than
men at all ages (Table 2-3) and at all levels of edu-
cational attainment (Figure 2-7). This pattern held
in all racial or ethnic groups. Between 1970 and
1995, however, women’s earnings increased from
59.2% to 73.8% of men’s earnings among year-
round, full-time workers; similar trends were also
seen for hourly earnings. Although the gender gap
in earnings closed among all racial and ethnic
groups, the smaller current gaps among blacks and
Hispanics reflect the lower earnings of men in these
groups more than gains made by women.54

Hispanic and black women have lower earnings
than their white or Asian American counterparts.
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Asian Americans, and even less among blacks. Black
women, however, had already closed the gender gap
as early as 1975; by 1995, black women earned
70% more bachelor’s degrees, 20% more doctoral
degrees, and 34% more first professional degrees
than black men.

Despite the great improvements made by women in
recent years, the sexes still have many differences in
educational attainment. In 1994, for example, more
than two-thirds of the bachelor’s degrees earned in
the fields of the humanities, education, library and
archival sciences, health sciences, and public affairs
were awarded to women, but they received fewer
than one-third of the higher degrees awarded in
business management and administrative services,
computer/information sciences, engineering and
engineering technologies, and physical sciences and
science technologies.52,53 Many of the fields in which
women predominate are characterized by a relative-
ly modest remuneration.53-55

Employment. A striking phenomenon of the last
third of the 20th century is the movement of
women into the paid labor force; between 1970
and 1995, the proportion of females over 15 years
of age who participated in the labor force grew
from 43% to 59%.55 An upward trend was seen in
all age groups under 65 years of age, but the steep-
est rise was seen among women aged 25–54 years,
three-quarters of whom were in the labor force by
1995.53,55 Among women 55 years or older, partici-
pation rates either remained steady or declined
until the mid-1980s, when they began to increase.
By 1995, about half of all women aged 55–64 years
and about 10% of elderly women were participat-
ing. Overall participation was somewhat lower for
Hispanic (53%) than for black or white women
(59%), but among teenagers (16–19 years) whites
had higher rates (55%) than blacks and Hispanics
(40%).

Reflecting the increased participation, the percent-
age of the total paid labor force made up of women
rose from 38.1% to 46% from 1970 to 1995.53 The

Table 2-3. Median annual income of persons 
aged 15 years or older, by age 
and sex—United States, 1995

Age group 
(years) Males ($) Females ($)

15–24 6,913 5,310

25–34 23,609 15,557

35–44 31,420 17,397

45–54 35,586 17,723

55–64 29,980 12,381

≥65 16,484 9,355

Total 22,562 12,130

Source: Reference 57.



18

Diabetes and Women’s Health Across the Life Stages: A Public Health Perspective

In 1995, median annual earnings among year-
round, full-time female workers ranged from
$17,200 for Hispanic women to $24,900 for Asian
American women (Figure 2-8). From 1975 to
1990, the gap between the earnings (in constant
dollars) of black and white women widened steadily
but did not change from 1990 to 1995. In this
period, the gap between Hispanic and white
women increased steadily.

Poverty among women is a particular concern. In
1995, 13.5 million American women were living
below the official poverty level. Thus women
account for about 3 of every 5 poor adults aged 18
years or older.55-57 Most poor women (61.3%) are in
their reproductive years, but nearly 20% are elderly.
At all ages past adolescence, women are more likely
than men to be poor (Table 2-4). The sex differential
narrows during the middle years, but by the time a
woman reaches 65 years of age, she is twice as likely
as an elderly man to live in poverty (Table 2-4). In
general, women are also more likely to be poor if
they have not completed high school, work part-

time, are single heads of households, live alone, or
live in central cities or nonmetropolitan areas.53,55,56

Although most poor women (69%) are white,
because of their relatively larger population, they
account for about 12% of the white population.
However, despite the increasing improvement in
educational attainment and income, the poverty
statistics for minority women continue to be espe-
cially grave. In 1995, almost one-third of black and
Hispanic women lived below the federal poverty
level compared with about one-eighth of white
women (Table 2-4).57 At all ages, black and
Hispanic women are 2–3 times as likely as white
women to live in poverty (Figure 2-9). The percent-
age in poverty is lower for Asian/Pacific Islander
women (15% in 1995), but there are wide dispari-
ties among Asian subgroups.15,17 Asian women who
have immigrated to the United States since 1965
are much more likely to be poor than earlier immi-
grants: in 1990, poverty levels ranged from 6%
among Japanese American women to 66% among
Laotians.15,17

Figure 2-7. Median annual income of adults 
aged 25 years or older, by sex 
and educational attainment—
United States, 1995

Source: Reference 57.
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Figure 2-8.  Median annual earnings of 
women who worked full-time 
year round, by race/Hispanic* 
origin—United States, 1970–95

* Hispanic may be of any race.

Source: Reference 57.
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This summary suggests very clearly that the health
of millions of American women is being threatened
by economic insecurity. From the perspective of
diabetes, it is particularly disturbing that poverty is
so common during childhood, when type 1 dia-
betes usually emerges; during the reproductive
years, when gestational diabetes poses a threat; and
among the very elderly, who frequently become
blind, undergo amputations, or develop heart dis-
ease and stroke because of diabetes. The very high
levels of poverty at all ages for black and Hispanic
women, who have an elevated risk for diabetes in
general, are especially compelling because they sug-
gest that many of these women have limited access
to medical and preventive services. Finally, there is
an urgent need to focus research and careful think-
ing on the impact of poverty on the development
of diabetes and its complications. The emphasis
should be to identify modifiable community-level
and individual-level determinants of risk for use in
prevention efforts, especially among all women in
the childbearing and older age groups.
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Table 2-4. Percentage of persons who lived below the poverty level, by age, sex, and race/
Hispanic* origin—United States, 1995

Age group All White Black Hispanic*
(years) Female  Male Female  Male Female  Male Female  Male

<18 21.2 20.4 16.7 15.8 41.8 41.9 41.3 38.7

18–24 21.7 15.0 18.7 13.2 36.4 23.9 34.8 26.6

25–34 15.4 10.0 12.6 8.9 31.8 15.3 28.4 21.7

35–44 10.9 8.0 8.6 7.1 23.5 13.2 26.7 19.6

45–54 8.5 7.0 6.8 5.7 19.8 16.4 21.0 18.3

55–59 12.4 8.1 9.9 7.4 28.0 13.3 25.4 20.2

60–64 11.4 8.8 10.1 8.2 22.6 15.6 29.2 20.8

65–74 11.1 5.6 9.3 5.0 26.1 11.4 26.6 15.4

≥75 16.5 7.2 14.6 6.1 37.6 22.8 33.2 17.2

Total ≥18 13.4 9.0 11.1 7.8 28.1 16.3 28.2 21.4

Total ≥65 13.6 6.2 11.7 5.4 31.1 15.4 28.9 16.0

All ages 15.4 12.2 12.4 9.9 32.4 25.7 32.9 27.7

*Hispanic may be of any race.

Source: Reference 57.

Figure 2-9. Percentage of females who lived
below the federal poverty level,
by age and race/Hispanic* 
origin—United States, 1995

* Hispanic may be of any race.

Source: Reference 57.
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Table 2-5. Percentage of adolescent females and women who were overweight in various 
national surveys, by age and race/Hispanic origin—United States, 1988–96

Population Percentage* Sample description (survey)

Adolescent females ≥85th Percentile ≥95th Percentile
Total† 21.4 10.5 Ages 12–17 years (NHANES III, 1988–94)

Non-Hispanic white 20.3 9.3
Non-Hispanic black 29.9 16.0
Mexican American 23.4 14.1

Total 25.9 11.6 Ages 13–18 years (National Longitudinal
Study of Adolescent Health, 1996)‡

Total 25.9 – Ages 12–22 years (National Longitudinal
Non-Hispanic white 22.6 – Study of Adolescent Health, 1996)
Non-Hispanic black 34.0 –
Non-Hispanic American Indian 40.0 –
Non-Hispanic Asian American 15.0 –
Hispanic American 29.1 –

Women Overweight
Total† 48.0 Ages ≥20 years (NHANES III, 1988–94)‡

Non-Hispanic white 45.7
Non-Hispanic black 66.8
Mexican American 67.8

Total† 20.2 Ages ≥18 years (National College Health 
Non-Hispanic white 18.5 Risk Behavior Survey, 1995)§

Non-Hispanic black 35.8
Hispanic 16.8

18–24 years 13.9
≥25 years 29.0

* Percentages for adolescents are for ≥ 85th and ≥ 95th percentiles of body mass index. Percentages for women are for body mass index ≥ 25.0 kg/m2.
† Includes racial and ethnic groups not shown.
‡ Body mass index calculated from measured values of weight and height.
§ Body mass index calculated from self-reported values of weight and height.

Sources: References 68–71.
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Health-Related Behaviors
Several potentially modifiable health behaviors
influence the occurrence of diabetes and are associ-
ated with its complications rates. In particular, the
risk of developing diabetes increases progressively
with increasing weight,58-60 weight gain,61,62 body fat
distribution,63 and decreased physical activity.64-67

Overweight. In the United States, overweight is a
major (and worsening) public health problem for
all age and racial or ethnic groups (Table 2-5). In
the Third National Health and Examination Survey

(NHANES III, 1988–1994), 10.5% of adolescent
girls aged 12–17 years were overweight as defined
by a body mass index (weight in kilograms divided
by height in meters squared, kg/m2) at or above the
sex- and age-specific 95th percentile; an additional
10.7% were at or above the sex- and age-specific
85th percentile cutoff.68,69 Approximately half of
women aged 20 years or older were overweight as
defined by a body mass index of 25.0 kg/m2 or
higher (Table 2-5). Based on these estimates, about
52 million adolescent and adult women are over-
weight.
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Overweight is particularly common among adoles-
cents and women in several minority groups (Table
2-5). In NHANES III, non-Hispanic black
(16.0%) and Mexican American (14.1%) adoles-
cent girls were more likely to be overweight (95th

percentile of body mass index) than non-Hispanic
whites (9.3%).68,69 The National Longitudinal Study
of Adolescent Health later confirmed these differ-
ences; in this survey the prevalence of overweight
(85th percentile of body mass index) was highest for
American Indian (40.0%), non-Hispanic black
(34.0%), and Hispanic (29.1%) adolescent girls;
intermediate for non-Hispanic white girls (22.6%);
and lowest for Asian American girls (15.0%).70

However, the prevalence of overweight varied wide-
ly among Hispanic and Asian American subgroups.
Among Hispanic girls, overweight was highest
among Mexican Americans (32.0%), lowest among
Cuban Americans (21.4%), and intermediate for
Puerto Ricans (28.0%) and girls of Central or
South American origin (26.9%); among Asian
American girls, Chinese American (10.9%) and
Filipino American (12.8%) girls were about half as
likely to be overweight as girls of all other Asian
origins combined (20.6%).70

Differences in prevalence of overweight by race or
ethnicity among adolescent girls are similar to those
observed among women in several surveys.68,71-76 In
NHANES III, for example, more than two-thirds
of non-Hispanic black (66.8%) and Mexican
American (67.8%) women aged 20 years or older
were overweight compared with about two-fifths
(45.7%) of non-Hispanic white women (Table 2-5).
Other surveys have reported similar or higher levels
of overweight among American Indian72-74 and Pacific
Islander women (60%).75 In contrast, estimates for
Asian women ranged from 12.0% among Chinese
Americans to 26.0% among Filipino Americans.75

Today, overweight among girls and women must be
seen as a serious public health concern that is
already well entrenched. Both the average weight of
adolescent girls and women and the prevalence of
overweight have shifted upward progressively since
the early 1960s, with the steepest rise occurring

after the late 1970s.69,76-78 Over the ensuing two
decades, the prevalence of overweight doubled
among adolescent girls and rose by more than 40%
among women in all racial or ethnic groups mea-
sured. Also of concern is that long-term increases in
both weight and adiposity have also been seen
among preadolescent girls.77,79

Overweight in childhood and adolescence persists
into adulthood;80-82 overweight adolescent girls, for
example, are 40% to 60% more likely than their
peers of normal weight to become overweight
women.81 In addition, many overweight adolescents
can expect to become even more overweight after
childbearing begins because prepregnancy weight
and parity predict future weight gain.83,84 The mag-
nitude of recent trends suggests a populationwide
impact of changes in social and environmental fac-
tors. One study, for example, found that a trend
toward increased body mass and weight gain among
young women aged 18–30 years was concurrent
with increased average daily energy intake and
decreased physical activity and physical fitness.78

Physical activity. Although lack of exercise is a risk
factor for diabetes and other major illnesses among
women, most American women do not get regular
exercise.85,86 NHANES III found that 59% of
women aged 20 years or older engaged in little (less
than 3 times per week) or no leisure-time physical
activity.85 In this study, Mexican American (46%)
and non-Hispanic black (40%) women were about
twice as likely as non-Hispanic white women
(23%) to report no leisure-time physical activity.
Overall, very few women (3%) participated in vig-
orous activity (3 or more times per week). Results
from the Behavioral Risk Factor Surveillance
System surveys for the years 1992–1994, which
included more racial and ethnic groups than
NHANES III, confirmed that study’s findings:
43.6% of black, 33.8% of Asian/Pacific Islander,
34.6% of American Indian, and 41.4% of Hispanic
women aged 18 or older reported engaging in no
regular leisure-time physical activity, compared with
29.3% of whites.72 Older women are less likely than
younger women to undertake regular leisure-time
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Table 2-6. Percentage of female high school and college students who participated in vigorous* 
or moderate† physical activity, were enrolled in a physical education class, and played 
on an intramural sports team, by age, race/Hispanic origin, and grade—United States, 
1995

Vigorous physical Moderate physical Physical education Intramural
Population activity activity class sports team

High school
Total 52.1 20.5 56.8 42.4

Non-Hispanic white 56.7 16.8 61.7 47.1
Non-Hispanic black 41.3 26.4 44.4 34.9
Hispanic 45.2 27.6 44.6 27.3

Grade 9 61.6 27.0 80.8 43.7
Grade 10 59.3 22.9 71.4 47.9
Grade 11 47.2 19.6 41.2 39.4
Grade 12 42.4 13.7 39.1 38.8

College
Total 33.0 19.3 20.1 10.3

Non-Hispanic white 34.7 18.2 19.8 10.7
Non-Hispanic black 27.6 24.6 18.1 7.8
Hispanic 30.6 20.4 19.4 6.3

18–24 years 35.3 20.8 25.5 16.4
≥25 years 29.7 17.0 11.8 1.4

* Activities that caused sweating and hard breathing for at least 20 minutes on ≥ 1 of 7 days preceding the survey.
† Walked or bicycled for at least 30 minutes on ≥ 5 of 7 days preceding the survey.

Sources: References 71, 87.

of the poverty level) women. Similarly, about half
of women living in poverty or near poverty and
more than half of those who have not completed
high school do not exercise at all; by comparison,
fewer than one-third of women who are either
more affluent or have at least some college do not
exercise. Furthermore, adolescent girls of all racial
and ethnic origins are less likely to be sedentary as
the educational attainment of the responsible adult
with whom they live rises or as the family income
increases.46

A fuller explanation of the differences between
white and minority women is needed. At all levels
of socioeconomic status, overweight and physical
inactivity are more prevalent among minority than
among white women;86,89 cultural differences may
well play an important role. For example, 

physical activity. In NHANES III, the percentages
of women reporting no leisure-time physical activi-
ty at all increased from 17% at ages 20–29, to 30%
at age 50, to 44% at age 70. Even among adoles-
cents and college students, age seems to be related
to exercise habits.71,87 For example, among a nation-
ally representative sample of high school students,
the percentages of girls participating in vigorous
activity fell from 61.6% in grade 9 to 42.4% in
grade 12; for moderate physical activity, the per-
centages declined from 27.0% to 13.7% (Table 2-6).

Socioeconomic status (SES), degree of accultura-
tion, and generation of residence are also strongly
related to whether women are overweight or do not
engage in regular exercise.46,86,88,89 Women who either
have not completed high school or who live below
the poverty level are twice as likely to be overweight
as better educated or more affluent (300% or more
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differences in prevalence of obesity between black
and white women are virtually constant across lev-
els of SES, whereas differences between Hispanic
and white women decrease sharply with increasing
affluence.86,90 Black women may perceive overweight
to be more acceptable than do white women and
may be encouraged by their social environment to
maintain their weight.91 Among Mexican American
women, however, increasing affluence is strongly
associated with assimilation into the mainstream
non-Hispanic white U.S. society, which may
account for the reduction in body mass.90

The effects of acculturation on risk behaviors have
also been found in national surveys of adolescents
and women.70,86 For example, second-generation (at
least one foreign-born parent) adolescents are more
likely than their first-generation (born in a foreign
country to foreign-born parents) counterparts to be
overweight (30.6% versus 23.1% for Hispanics and
22.0% versus 8.3% for Asian Americans) (Table 
2-7).70 Furthermore, second-generation adolescents
have levels of obesity equivalent to those of U.S.-
born adolescents with U.S.-born parents. In addi-
tion, foreign-born women who have resided in the
United States for at least 15 years are likely to
report levels of overweight similar to those of U.S.-
born women, whereas those resident for less than
15 years report lower levels (Table 2-7).

This summary provides evidence of disturbing
trends in obesity and physical inactivity, especially
among younger females. Results of the few studies
reported here do not establish cause and effect
between socioeconomic status, duration or genera-
tion of residence, and behavioral risk factors among
adolescent girls and women. Still, they offer some
evidence of major increases in the average weight
and level of physical inactivity among women at all
stages across the lifespan, from preadolescence to
later adulthood. The magnitude of the increases in
these major determinants of diabetes risk suggests a
populationwide impact of changes in social and
environmental factors. With the current emphasis
on health promotion, health officials and
researchers need to pay more attention to under-

standing the processes that precipitate (and protect
against) changes in these health behaviors and envi-
ronmental exposures.

2.3. Psychosocial Determinants of Health
Behaviors and Health Outcomes

The general status of the health of U.S. women
presents an apparent paradox. While living 7 years
longer than men on average, their more frequent
reports of illness and utilization of health services
suggest that they experience poorer health than
men.92-95 Sex-related differences in socialization,
social environment, and health attitudes and 

Table 2-7. Percentage of adolescent 
females and women who were 
overweight* or did not exercise, 
by race/Hispanic origin, 
generation,† and duration of 
residence—United States, 1995

No physical
Population Overweight activity

Adolescent females (grades 7–12)
Non-Hispanic white 22.6 –

Non-Hispanic back 34.0 –

Hispanic 29.1 –
First generation 23.1 –
Second generation 30.6 –
Third generation 31.0 –

Asian American 15.0 –
First generation 8.3 –
Second generation 22.0 –
Third generation 20.3 –

Women (aged ≥18 years)
Born in U.S. 37 37

Not born in U.S.
Resident ≥15 years 35 55
Resident <15 years 25 69

* Body mass index (kg/m2) ≥ 85th percentile for age and sex.

† First generation = child and both parents not born in U.S.; Second 
generation = child born in U.S., at least one parent not born in 
U.S.; Third generation = child and both parents born in U.S.

Sources: References 70, 86.
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behaviors may account for much of the observed
discrepancy between men and women.

There are three general categories of psychosocial
influences on women’s overall health in the United
States. The first category includes factors related to
the social environment (e.g., influence of marital
and family status, role strain and conflict, and
social support; community norms regarding health-
related attitudes and behaviors). The second group
of psychosocial determinants involves those factors
influencing women’s interactions with the health
care system, such as access to services and relation-
ships with health care providers. The final category
includes psychological variables related to the devel-
opment of health beliefs, such as locus of control
and confidence in health interventions. Taken
together, these factors provide a context for under-
standing the influence of social and psychological
factors on women’s health behaviors and outcomes.

The Social Environment
The social environment, broadly conceptualized as
social networks encompassed by family, marital,
and social relationships, exerts a strong influence on
women’s health-related behaviors and outcomes. It
is primarily within this environment that individu-
als learn attitudes about health and help-seeking, as
well as observe the practice of health-related behav-
iors.95-97 According to a recent report of the Public
Health Service Task Force on Women’s Health
Issues,98 the family can provide an important source
of social support as well as an arena within which
women exert significant effects on family health.
For this reason, women’s experiences in the family
are of particular interest when examining the social
context of health behaviors.

The Task Force identified two aspects of women’s
roles within the family that merit attention for their
contribution to women’s health experiences: 
1) women’s increased employment outside of the
home, combined with primary responsibility for
child rearing and home-related responsibilities, and
2) increases in divorce, which result in higher num-
bers of woman-headed households. The effects of

these changes in women’s roles within the family
include direct as well as indirect effects on health.
For many, with divorce comes a decline in house-
hold income, which may restrict access to health
services and bring additional financial stress.
Similarly, significant changes in women’s employ-
ment and family roles are often accompanied by
greater demands placed on those women who are
already experiencing role overload and conflict.97

Such stresses can lead to greater vulnerability to
physical as well as psychological problems. Thus,
women’s social position, as represented by the roles
played within their households, can have a signifi-
cant impact on their health status.

Social support. Social support is a mechanism for
promoting and restoring health related to the psy-
chological consequences of one’s roles within the
household. Social support can be conceptualized as
the extent and quality of one’s social relationships
and networks that provide the following functions:
esteem (or emotional support), informational sup-
port, companionship, and instrumental support.99

Thus, social support can serve a number of func-
tions that are related to enhanced psychological
well-being.

The effects of social support on the relationship
between stress and illness have been widely
studied.99,100 Lower levels of social support have con-
sistently predicted higher rates of morbidity and
mortality.93,100,101 Although these findings are robust,
the process accounting for the positive effects of
social support remains unclear. The influence of
social support on health may operate through sever-
al possible pathways.93 For example, the relationship
may be due to indirect or direct influences of social
support and social networks on actual health behav-
iors,102,103 either by providing resources that increase
access to health services (e.g., transportation, finan-
cial support), or by increasing the likelihood of
health-promoting or health-damaging behaviors.104

Alternatively, the relationship between social 
support and health may be explained by the psy-
chological consequences of increased social
support.93 That is, increased social support may be
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related to a greater sense of control and self-
esteem,102,105 which in turn can increase the proba-
bility of health-promoting behaviors. For example,
it has been shown that women receive and use
social support more than men do.106,107 This is 
consistent with women’s higher rates of health-
promoting behaviors and lower rates of mortality
but not with their higher rates of morbidity.

Women’s roles in providing increased levels of social
support can also contribute to their higher morbidi-
ty rates.99 For example, women tend to be involved
with a wider range of people, are more responsive
to others, and are more likely to provide caregiving
services.108 Women are also more likely to provide
social support to others and more likely to initiate
and sustain support networks.101,109 This pattern of
increased social support, both in terms of initiating
support for oneself and providing it to others, can
have contradictory effects on women’s health. By
increasing opportunities for women to experience
the negative consequences of the caregiving role,
increased social support can place greater demands
on their emotional and physical resources.93 In sum,
social support may influence the health of women
and men differently. These apparently discrepant
effects on health highlight the significance of
women’s roles in social networks.

Women’s multiple social roles are viewed as potent
contributors to overall levels of health. It appears
that it is not the mere presence or absence of multi-
ple roles that influences women’s health outcomes,
but other aspects of such roles that may mediate
this relationship. For example, marriage is associat-
ed with better health for women and men, and
people who are both married and employed have
the best health. On the other hand, women who
are employed but not married and also have chil-
dren have poorer levels of health than nonmarried
working women without children.110 For women
who are married and employed, having children
does not negatively influence health outcome.
Therefore, the stresses associated with motherhood
pose a greater health risk to women who are not
married than to those who are married.110

These findings are consistent with research indicat-
ing that married women having multiple roles (e.g.,
wife, worker, mother) experience positive health
benefits.110,111 However, other research has found
that women working outside the home have worse
health than do men who work.112,113 The discrepan-
cy between these findings underscores the necessity
to consider the overall context of women’s social
roles when attempting to isolate the contribution of
specific factors on overall health.

Socioeconomic factors. An inverse relationship exits
between SES and health; lower SES is associated
with higher rates of morbidity and mortality.114,115

Women, in particular, experience disproportionate-
ly more health problems that result from poverty
than do men. This relationship may be a function
of two different, yet potentially related, mecha-
nisms. On the one hand, lower SES is associated
with decreased access to health services, which can
negatively affect health outcome. Alternatively,
those in lower SES groups are more likely to per-
ceive some life events as more negative and uncon-
trollable than those in higher SES groups.116 This
cognitive style is also associated with lower health
ratings.116 Hanner suggests a similar relationship
among education, health status, self-esteem, and
the likelihood of engaging in health-promoting
behaviors.117 SES may have a direct influence on
health outcomes through its impact on health re-
source and services options. For example, inadequate
insurance coverage and access to services have been
cited as major barriers to health care for Asian
American,118 Hispanic,119 and Native American
women.120 Conversely, SES may affect health out-
comes indirectly by influencing psychosocial vari-
ables such as health locus of control and self-esteem.

For black women, the relationship between SES
and health is moderated by the influences of eth-
nicity and gender, which have also been associated
with variations in SES.115 Because the SES of blacks
tends to be lower than that of whites,121 and the
SES of women is generally lower than that of
men,122 African American women are particularly
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vulnerable to the negative effects of SES on health.
The weathering hypothesis put forth by Geronimus
is consistent with this perspective.123 According to
Geronimus, deteriorating reproductive health out-
comes for African American women in their early
adult years are a function of their “cumulative
socioeconomic disadvantage.”

This relationship between SES and health is also
illustrated by racial variation in the mortality rates
for specific diseases. The diseases that cause death
for African American women at higher rates than
for white women are also the diseases often linked
to SES (e.g., diabetes, lung disease, cerebrovascular
disease, cirrhosis of the liver).124 Even HIV/AIDS,
which was once primarily associated with homosex-
uality, has a strong economic determination.
Groups that currently have a high risk of contract-
ing HIV (either through sex or injection drug use)
include groups that tend to be economically vulner-
able: poor women and men, prostitutes, and young
people living in high-risk social environments.125

Thus, SES represents a number of significant social
and environmental factors that have powerful
effects on the health status of women of color.

Risk behaviors such as tobacco and alcohol use are
also related to social and economic influences, and
thus can lead to negative health outcomes for
women. In fact, examining risk behaviors may illu-
minate our understanding of how social and eco-
nomic influences are exerted upon health. Women
who are younger, divorced, have higher levels of
education, and are employed report higher rates of
alcohol consumption.126 Relatedly, white women
tend to consume more alcohol at all ages than do
African American women.126

There are also racial and SES-related differences in
rates of women’s tobacco use.127 In general, the
prevalence of cigarette smoking is highest among
American Indian or Alaska Native women, interme-
diate among non-Hispanic white and non-Hispanic
black women, and lowest among Asian and
Hispanic women; women who have a high school
education or less are more likely than their counter-

parts to report current cigarette smoking. Although
sex differences in health risk behaviors have long
been noted,93 such variation among women points
to the influences of social and economic factors on
health-promoting versus health-damaging behav-
iors. Social norms regarding alcohol and tobacco
use may vary as a function of SES-related variables
and thus increase the likelihood that some groups
of women will be at greater risk of engaging in
these behaviors. For example, Baines cites the cere-
monial use of tobacco as a cultural norm influenc-
ing tobacco use and therefore risk for cardiovascular
disease, cancer, and related medical conditions in
Native American women.120

In summary, a number of behaviors related to
sociodemographic characteristics and social roles are
associated with women’s health outcomes. Although
the relationships among these factors are not consis-
tently linear, they do demonstrate the need for 
considering these aspects of women’s social environ-
ments as they affect health-related behaviors,128

particularly as they influence the development of
community norms regarding health behaviors. The
pattern of variation in women’s risk behaviors in
relation to socioeconomic status demonstrates that
health status is a function of one’s social context in
addition to individual characteristics. Thus, the
social environment exerts a powerful influence on
health status, through both 1) the effects of com-
munity norms and the influences of social roles and
2) SES-related factors.

Interactions with the Health Care System
Access. A person with adequate access to health care
services can make timely use of personal health
services to achieve the best possible outcomes.129-131

Health insurance coverage, having a usual source of
care, and satisfaction with care are among the indi-
cators of access that have been studied extensive-
ly.131-138 These studies have shown that health insur-
ance coverage is necessary but not sufficient for
adequate access to health care services. Nevertheless,
a major barrier to health care is cost, and health
insurance provides people with the means to over-
come financial barriers to care.129,130,139
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Most full-time workers have access to health care
through private insurance, primarily employment-
based; unemployed people and those who work for
low wages often have no coverage. In the mid-
1960s, the jointly sponsored federal-state Medicaid
and federally sponsored Medicare programs were
implemented to provide health insurance protec-
tion to low-income persons, the disabled, and per-
sons 65 years of age or older.140

Data from several national surveys confirm that the
majority of females are covered by some form of
health care insurance.131,132,141 These surveys have also
shown that minority women, poor women (family
income-to-poverty ratio less than 1.00), and those
near poverty (family income-to-poverty ratio
between 1.00 and 1.24) are less likely than other
women to be covered.131,132,141,142 For example, the
1996 Current Population Survey (CPS) found that
only about 7 of 10 Hispanic women and 8 of 10
black women were covered compared with 9 of 10
white women (Figure 2-10).142 The CPS also found
that, regardless of racial or ethnic group, poor
women were less likely to be insured.

Most women (about 70%) have private coverage,
primarily employment-based; however, minority
women are considerably less likely than white wom-
en to have private coverage (Figure 2-11). Women
also rely more heavily than men on government
health insurance programs. In 1996, approximately
one-quarter of females were covered through Medi-
caid and Medicare compared with just one-fifth of
males.142 Black and Hispanic women are more than
twice as likely as white women to rely on Medicaid
coverage (28.0% and 24.5% versus 10.9%). More
women than men are covered through Medicare
simply because women live longer. The percentages
of women covered by Medicare are consistent with
the proportions of elderly women in each racial or
ethnic group (Figure 2-11).

One reason why women rely more heavily than
men on government programs, especially Medicaid,
is because they are more likely to be poor.53,141 Figure
2-11 demonstrates clearly that poverty is strongly

related to reduced levels of private coverage and to
increased levels of coverage through a government
program. Thus, irrespective of racial or ethnic ori-
gin, poor women are more likely than other women
to be covered through the Medicaid program:
whites, 42.6% versus 10.6%; blacks, 59.7% versus
51.2%; Hispanics, 51.4% versus 24.5% (Figure 
2-11). Because Medicaid is primarily a program for
poor mothers and their children, it is used most
prominently during the childbearing years when
women are most at risk of being poor.55,56 The high
levels of poverty among minority women, their
youth, and high fertility may combine to make
them more vulnerable to dependence on health care
coverage through Medicaid.

Women are more prone than men to discontinuous
employment and part-time and low-paying jobs,
which frequently makes them less likely to receive
employment benefits that would include health
insurance coverage. In addition, because they are
more than twice as likely as men to be covered as a

Figure 2-10.  Health insurance coverage 
among all females and poor* 
females, by race/Hispanic†

origin—United States, 1996

* Poor = family income-to-poverty ratio less than 1.00.
† Hispanic may be of any race.

Source: Reference 142.
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dependent, they are more vulnerable to loss of cov-
erage through separation, divorce, and widow-
hood.53,55,141 As of 1996, 19.4 million females (14%
of the female population) were uninsured; of these,
14.6 million were white, 3.5 million were black, 4.4
million were Hispanic of any race, and 7.6 million
were considered poor or near poor.142 Women of
minority racial and ethnic origin and women of low
SES were overrepresented among the uninsured.
Black and Hispanic women, who constituted 24%
of all women in 1996, accounted for 41% of the
uninsured; poor and near-poor women, who com-
prised 21% of all women in that year, accounted
for 40% of the uninsured. Sex-specific data on health
insurance coverage are very limited. However, the
1995 National Health Interview Survey found that
14.3% of adolescent girls aged 10–18 years were with-
out health care coverage.143 Among adolescents aged
12–17 years, 3.8 million (16.1%) were uninsured,
representing nearly 13.9% of whites, 20% of blacks,
30% of Hispanics, and 30% of those in poverty.

Thus, socioeconomic and demographic factors such
as income, ethnicity, marital status, age, and educa-

tional attainment affect a woman’s ability to obtain
health care coverage. States have broad discretion in
determining eligibility criteria for Medicaid, but
these criteria vary between states and can change
from year to year within states.140 Consequently,
Medicaid does not provide comprehensive health
care coverage for many poor and minority repro-
ductive-aged women who are at increased risk for
gestational diabetes and early-onset type 2 diabetes.
In contrast, Medicare provides coverage for 95% of
the nation’s aged, but beneficiaries are responsible
for charges for services not covered by the program,
including most prescription drugs and long-term
nursing care. States can use Medicaid funds to “buy
in” Medicare coverage to provide coverage for pre-
scription drugs, nursing home care, premiums, and
cost sharing for low-income Medicare beneficiar-
ies.138 Recent data indicate that Medicare beneficiar-
ies covered by Medicaid are more likely than those
not covered to be women, nonwhite, nursing home
residents, and poor (annual incomes less than
$10,000). But older beneficiaries covered by
Medicaid are less likely to receive recommended
preventive care and to be satisfied with the quality

Figure 2-11.  Type of health care insurance coverage among all females and poor* 
females, by race/Hispanic† origin—United States, 1996

* Poor = family income-to-poverty ratio less than 1.00.
† Hispanic may be of any race.

Source: Reference 142.
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of care they receive. Thus, both Medicaid and
Medicare fall short of providing important coverage
that women need, especially poor women and
working women who support children.
Furthermore, even when women are employed and
supporting children, they may earn too much to
qualify for programs such as Medicaid but too little
to afford private insurance.

In addition to concerns about lack of coverage, pol-
icy makers, health care professionals responsible for
assuring access, and researchers need to consider
that underinsurance is also an important issue for
women.130,144,145 This review suggests strongly that
regardless of the type of coverage, large numbers of
women do not have adequate protection against the
cost of health care. Absence of appropriate insur-
ance coverage forces women to forego needed serv-
ices, especially preventive services that provide early
detection, successful treatment, and continuity of
care essential for effective management of serious
diseases such as diabetes.146

Utilization. Women seek health services more fre-
quently and use a greater variety of these services
than do men.92 One explanation may be that
women are socialized to provide the bulk of home
health services and social support,93,98,106 which
makes them more aware of health-related problems
and thus more ready to seek medical services for
such problems. At the same time, their socialization
as caretakers and providers of social support may
protect women from negative health outcomes in
the long run. Thus, it should not be surprising that
unmarried women have fewer negative health con-
sequences than unmarried men, because men are
not socialized to seek health services.92

Three differences in the socialization of women and
men have been advanced that relate to health
behavior:92

• Females are socialized to be aware of their physi-
cal discomforts; males are taught to ignore them.
The likely result is that women are more aware
of their physical conditions.

• Women are more willing than men to discuss
physical complaints with health care providers
and others;92 men are more likely to keep such
complaints to themselves. This difference
appears consistent with sex-typed behavior: dis-
cussing personal information, particularly about
illness, is more consistent with the female role.
Such behavior on the part of boys can easily be
viewed as evidence of weakness.

• Women appear more likely to curtail their activ-
ity level when ill, reflecting their greater atten-
tion to signs of illness and disease. Women are
also more likely than men to believe that health
service providers and their interventions will be
effective, and they are more likely to believe that
preventive behaviors will have positive results.
Not surprisingly, women are more likely than
men to engage in preventive behaviors, such as
using vitamins, obtaining a physical exam when
they are well, not smoking cigarettes, and
refraining from heavy alcohol use.

The more frequent use of health services by women
can be seen as a function not merely of their having
greater illness rates, but also a different socialization
toward health and illness. Although women can be
broadly characterized as disposed to taking action
on their health complaints, here also ethnic differ-
ences are apparent. Social factors such as language,
lack of insurance coverage, cultural values, and
opinions on the role of health professionals are all
important. Asian American women, for example,
are frequently reluctant to discuss their sexuality.118

Not surprisingly, Asian American women use pre-
ventive health services such as Pap smears and
breast exams less often than other groups of women
and have low survival rates for breast and cervical
cancer.118

Patient/provider relationship. Women have access to
greater amounts of health communications than
men, and they ask more health-related questions of
their providers.92,147-149 They also receive more empa-
thy from their providers.149,150 One might conclude
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that women are generally more satisfied than men
with the relationship they have with their providers,
and one might expect that women have a greater
belief that health services are effective. In trying to
characterize attitudes of women about their
providers and about the effectiveness of health care,
however, one must again consider ethnicity. For
example, Asian American, Hispanic, and Native
American women all experience barriers to obtain-
ing health care services that often translate into
lower utilization, thereby blunting the effects of a
positive orientation about health care.118 For exam-
ple, a culturally sanctioned belief among Hispanic
women is that individuals are responsible for their
own health outcomes, and this factor tends to dis-
courage care-seeking.119 Among Native American
women, cultural norms related to interpersonal
communications and attitudes about health and
wellness affect the provider/patient relationship; if
physicians do not pay attention to these norms,
they may harm their relationship with the patient
and thus create a barrier to care.120

Personality Characteristics
Self-esteem. Higher self-esteem is associated with
increased likelihood that a person will engage in
health-promoting behaviors.96,105,151 Not surprisingly,
higher self-esteem is related to decreased levels of
smoking and alcohol and drug use152 and to
increased exercise;151 lower self-esteem is associated
with greater frequency of risk behaviors related to
HIV transmission.153 In addition, women high in
self-esteem have been found to perceive themselves
at lower risk for HIV infection than women low in
self-esteem.

One might surmise that women with high self-
esteem are more interested in maintaining their
health, but most research on the health effects of
self-esteem has not considered the ethnicity of
female participants. Thus, generalizing these find-
ings to all groups of women is premature.

Health locus of control. Based on the concept of
internal and external locus of control,154 individual
attitudes toward control over personal health can be

attributed to belief in the role of internal forces that
an individual can direct, the role of external forces
directed by powerful others (such as health profes-
sionals), or the role of chance (i.e., fate or luck).
High levels of internal control among women have
been positively correlated with preventive health
behaviors,155 health-promoting behavior (such as
exercise),92,156 and help-seeking and reports of overall
good health.92 Conversely, low internal control has
been associated with less preventive behavior, high-
er reports of illness, and less confidence in the out-
comes of treatment interventions.155 The concepts
of internal control, the role of professional control,
and the impact of fate may be especially relevant to
diabetes. Persons with this disorder often curse their
fate, yet they must be prepared to control their own
health status through careful self-management and
trust in professionals for oversight and guidance. At
this point, however, it is not clear whether findings
about internal control can be applied to minority
women, as studies have generally not focused on
them. Furthermore, there is evidence that this
model may not fit Hispanic women, whose strong
belief that health is under individual control has
been cited as reducing their access to care.119

Connection with traditional health beliefs. Higher
educational attainment is associated with higher
levels of internal control for both women and
men.157 Correspondingly, women with lower educa-
tion and SES have been found to believe more
strongly in fate and chance than women of higher
SES.116 Thus, women of lower SES may be at
greater risk of holding health beliefs that are not
conducive to health-promoting behaviors.

It would be easy to conclude that inappropriate
health beliefs lead to negative health outcomes, and
that the solution is to educate women both formal-
ly and informally. The issue is not quite straightfor-
ward, however. For example, it is not clear whether
such beliefs result from one’s health status or actual-
ly give rise to health outcomes.114 Second, health
beliefs should not be considered purely individual
characteristics, or traits, that might be susceptible
to adjustment. Rather, it may be useful to 
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conceptualize them as a component of overall
health socialization that varies in relation to a
woman’s particular social context (e.g., SES, social-
ization within family and community of origin,
current social roles and networks).158 Specifically,
the attitudes and expectations one holds about the
import of health-promoting and health-damaging
behavior reflect one’s general notions about health.

The evidence presented above suggests that
women’s health orientation, as shaped by socializa-
tion experiences, influences their levels of knowl-
edge about health issues, perceptions of symptoms,
interest in seeking care or treatment, and confi-
dence in the benefits of treatment. Together, such
psychological variables ultimately affect morbidity
and mortality rates as well as women’s general 
experiences within the health care system. Clearly,
psychosocial factors strongly affect women’s health
through attitudes, behaviors, and social influences,
and these influences must be included in any accu-
rate description and explanation of women’s health
status.

2.4. Public Health Implications
The findings from this literature review demon-
strate that the social status of U.S. women
improved markedly since the early 1970s. Over the
ensuing decades, however, several social and envi-
ronmental themes emerged or persisted—including
some that pertain specifically to diabetes—that cur-
rently affect the health status of women. Many of
these themes recur across the lifespan, combine to
increase women’s risk for diabetes, and can impede
both individual and societal efforts to prevent this
disease. Many of these issues are common to all
women; others are peculiar to specific subgroups.

Issues common to all women include

• The large increase expected in the number of
women at risk for diabetes.

• A trend toward increasing prevalence of major
risk factors for diabetes (i.e., overweight and lack
of physical activity).

• Economic insecurity and risk for poverty at all
ages over 18 years of age.

• The growth in the number of older women, or
the “feminization of old age.”

• The increasing number of elderly women who
live alone.

Other issues common to specific groups of women
include those that are related to demographic
changes among women of minority racial and eth-
nic origin. Between 1995 and 2010, the number of
minority women—American Indian, Asian/Pacific
Islander, black, and Hispanic—will increase by
approximately 15 million. Also affecting this
increase is the impact of immigration and accultur-
ation. Among adolescents and women, duration of
residence and acculturation are associated with the
development of a diabetogenic risk profile.

The public health implications of these issues iden-
tified are organized according to the three core
functions of public health practice as recommended
by the Institute of Medicine: assessment, policy
development, and assurance.159 These core functions
provide a framework for thought and action on the
impact of diabetes on women’s health.

Assessment
Surveillance. The magnitude of the increasing
trends in major risk factors for diabetes (over-
weight, weight gain, and low levels of physical
activity), especially among adolescent and young
adult women, suggests a populationwide impact of
changes in social and environmental factors and
calls for more systematic monitoring of these major
risk factors for diabetes using a life-stage approach.

Women at highest risk of developing diabetes and
its complications may be the least likely to have
access to preventive health care services. Therefore,
there is a need for systematic monitoring and
reporting of health insurance coverage, changes in
Medicaid (including buy-ins to Medicare), and
other state-based insurance programs to provide
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information on their impact on access to care
among women, notably during adolescence and the
reproductive and elderly years.

The greatest growth in the size of the female popu-
lation is expected in the age and ethnic groups at
highest risk for diabetes; much of this change will
be concentrated regionally. The reporting of the
expected increase in the prevalence and incidence of
diabetes in women by regional concentration, nativ-
ity, duration and generation of residence, and degree
of acculturation would provide useful information
for allocating resources and for planning and pro-
gramming appropriate services for this population.

Socioeconomic status, region or area of residence,
and place of birth are often as strongly associated
with health status as currently used risk markers
(e.g., race, ethnicity). Appropriate and valid indica-
tors of social status and social context are needed
for routine use in assessing the burden of diabetes
and its complications among women of all racial
and ethnic groups.

Research. More intensive study is needed to deter-
mine the contribution of cumulative gestational
weight gain to overweight among middle-aged
women, to identify modifiable determinants of the
sharp decline in physical activity among school-
aged girls, and to identify types of physical activity
that appeal to women in various age, cultural, and
socioeconomic groups.

In addition, among immigrant adolescent girls and
older women, factors such as acculturation and
duration of residence are positively associated with
having a diabetogenic profile. Additional research is
needed to identify protective health behaviors
among immigrant groups, to develop intervention
strategies aimed to preserve these behaviors, and to
develop effective strategies for translating this
knowledge to other groups of women.

An increasing number of elderly women are at risk
for poverty and are living alone. This population
will require additional community-based services

and support to carry out daily activities and to
access appropriate health services. The assessment
of community barriers to self-management of dia-
betes and other chronic diseases could provide data
for programmatic activity and identify potentially
modifiable determinants of such barriers.

Policy Development
The planning and programming of appropriate
services and interventions for women will require
input from many agencies at the federal, state, and
local levels. For instance, collaboration between the
appropriate health and education agencies will be
required to develop and implement programs
aimed at 1) ensuring that schools comply with fed-
eral recommendations for healthy diets and the
availability of healthy foods, and 2) integrating edu-
cation on the importance of healthy eating habits
and physical education into school curricula for all
grades, especially in junior and senior high schools.

Women who are at risk for poverty are also least
likely to have adequate health care insurance cover-
age. Ensuring financial access to adequate preven-
tive care for women with diabetes and other chron-
ic diseases is an important strategy for reducing the
burden of disease in high-risk populations. This
would benefit individuals and society at large.

Assurance
In general, women are the initial providers of pri-
mary care to family members or to their extended
family. Women are socialized to be more aware of
health-related problems and thus are more likely to
seek medical services for their problems.93 This is in
addition to the fact that many women work and
provide support to family and community mem-
bers. At the same time, self-care or preventive care
may not be a priority for many women who work
outside of or in the home, women who are heads of
households, women who are poor or nearly poor,
and women responsible for providing for their 
parents and members of their extended family. To
facilitate healthy behaviors in this population, inno-
vative models of health care delivery that include
features such as extended hours, culturally compe-
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tent providers, and access to preventive care services
and education in traditional and nontraditional set-
tings would make the use of services—especially
preventive care services—more accessible.

Efforts at the state and local levels to increase access
through the provision of quality care services for
persons with diabetes and other chronic diseases are

important for women at all ages in the life cycle.
Extending this approach to elderly women would
further necessitate intersectoral collaboration (e.g.,
among health, social services, organizations in the
voluntary sector) to promote increased awareness
and availability of community services that specifi-
cally target the needs of elderly women who live
alone.
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CASE STUDIES

Type 1 Diabetes:
At 5:30 p.m. on a weeknight, Sarah gets off her fourth phone call since coming home from school after
track practice. She squeezed in a snack between and during calls. She and three girlfriends have made
plans to go cosmic bowling late on Friday night—a lot of people from school will be there. A friend will
drive. Her parents just got home. Now Sarah will have a quick dinner with her family before leaving
to babysit. After returning, she has to complete her homework and try to get to bed at a reasonable hour.
She will start her day at 5:30 a.m., making sure she has enough time to “look good” before taking the
school bus.

Sarah takes her insulin four to six times a day with meals and snacks, and at bedtime. She tries very
hard to be inconspicuous with her diabetes management, even though she knows that she must consider
her diabetes constantly with every decision and plan that she makes. This routine is fairly automatic
now, since she was diagnosed with type 1 diabetes 12 years ago, when she was 4. Sarah carries her
insulin and glucometer in her backpack. She checks her blood sugar levels before meals, and periodi-
cally, four to seven times a day. She gets tired of pricking her fingers.

Sarah knows how important it is to control her blood sugar levels to prevent complications such as kid-
ney failure and blindness. Still, Sarah has mixed feelings sometimes because the better her blood sugar
control is, the more weight she gains. Sarah is heavier than most of her friends, and her clothes don’t fit.
Summertime at the beach is the worst.

Sometimes Sarah is hassled at school for having her syringes. She recalls the policy statement on the
JDRF Web site and the discussion at the ADA-sponsored camp she attended this summer regarding test-
ing and the use of medications in schools. She hopes the policies in her school will change; in the mean-
time, Sarah has asked her doctor at her appointment today about the possibility of getting an insulin
pump. It would be so much more convenient, and it would probably improve her blood sugar control.
Sarah received her shot for birth control today, so she knows that her blood sugar levels will be more dif-
ficult to control for 1 to 2 weeks. She tries not to worry too much about having blood sugar levels that
may be too low or too high. Sarah learns continually how to take care of her diabetes and her health.

Type 2 Diabetes:
LaTonya comes into the house out of breath. She’s wearing sweatpants and a loose shirt. She has been
walking along the road for 45 minutes, alone, avoiding dogs and cars. It was boring; none of her friends
would come along. Hungrily, she looks through the kitchen cabinets, trying to find a snack that will be
low in calories, sugar, and fat; taste great; and also satisfy her appetite. 

It seems that her favorite foods for as long as she can remember have included lots of fat and sugar. It
has been a challenge for LaTonya to introduce new foods and beverages into her daily diet and to ask
her family and friends to support her by buying new foods and learning healthier ways to prepare
favorite foods. The dietitian at the clinic has helped her figure out foods to choose that will help control
her diabetes and work well with her medication and activity schedule.

Since her doctor told her that she had type 2 diabetes last year, near her 13th birthday, she has been
trying hard to lose some weight and to exercise. It has been difficult because she has been heavy as
long as she can remember. Her four younger brothers and sisters are having chips and soft drinks,
watching cartoons in the other room. She’s going to try her hardest to eat only healthy foods tonight
even though her old favorites seemed so flavorful, and her new snack foods taste so plain.
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3
THE ADOLESCENT YEARS

J.M. Norris, MPH, PhD, G.J. Klingensmith, MD

This chapter presents a summary of data and infor-
mation in the current literature on diabetes in female
adolescents and women aged 10–19 years. Adolescence
characterizes a time of marked physical and psycholog-
ical transition for young women. The majority of ado-
lescents who are diagnosed with diabetes in these early
years have type 1 diabetes; recently, however, an
increasing number of adolescents are being diagnosed
with type 2 diabetes. The latter condition is likely to
increase the burden of type 2 diabetes now and for
years to come. This chapter describes the economic,
sociocultural, and environmental context in which
adolescents with diabetes live and the impact of this
disease on the health of adolescents and young women,
including increased mortality, psychosocial and behav-
ioral issues (e.g., eating disorders, insulin manipula-
tion), and frequent hospitalization. The public health
implications of these findings are framed by the three
core functions of public health: assessment, which
includes surveillance and research; policy development;
and assurance. Highlights include discussions on insti-
tutional behaviors and other environmental factors
that predispose adolescents to the development of dia-
betes and its complications. Interagency collaboration
is presented as an important strategy for public health
action.

The primary form of diabetes among children and
adolescents aged 10–19 years is type 1 diabetes, 
formerly known as insulin-dependent diabetes mel-
litus. Therefore, most data presented in this chapter
refer to type 1 diabetes unless otherwise noted.
Recently, however, research suggests that type 2 
diabetes, formerly called non–insulin-dependent
diabetes mellitus, is emerging as a public health
problem among adolescents, particularly in certain
ethnic subgroups.1

For women, adolescence is a time of transition,
both psychological and physical, which may have a
negative impact on the health of those with dia-
betes. Psychological changes during adolescence 
may affect how one copes with diabetes and its care
regimen, and the physical changes during adoles-
cence may make it more difficult to control dia-
betes regardless of the level of adherence to the
diabetes care regimen.

3.1. Prevalence, Incidence, and Trends

Prevalence
In 1990, the estimated prevalence of type 1 dia-
betes in the United States among persons younger
than 20 years was 1.7 per 1,000.2 Thus, approxi-
mately 123,000 persons in this age group have dia-
betes. Because the risk of diabetes is similar among
boys and girls in this age range, an estimated
61,500 girls younger than 20 years have type 1 dia-
betes. The prevalence of type 1 diabetes is slightly
higher among white girls than among those of
other races.2 The prevalence of type 2 diabetes
among young persons has not been measured in
most populations. One exception is the Pima
Indians of Arizona, a population at very high risk
for type 2 diabetes; the prevalence of type 2 dia-
betes among girls increased from 7.2 per 1,000
during 1967–1976 to 28.8 per 1,000 during
1987–1996 among those aged 10–14 years, and
from 27.3 per 1,000 to 53.1 per 1,000 among
those aged 15–19 years during the same time peri-
ods.3 The most recent prevalence estimates for the
Pima Indians aged 15–19 years is 50.9 per 1,000, a
rate that stands in sharp contrast to that of 1.7 per
1,000 for type 1 diabetes among those aged 0–19
years. Recent data indicate that type 2 diabetes is
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being diagnosed more frequently among adoles-
cents in other minority groups, and as such, is a
major cause for public health concern.1

Incidence
The incidence of type 1 diabetes among girls aged
10–19 years varies by race and ethnicity.4-7 In the
early to mid-1980s, among white girls aged 10–14
years, the incidence was 22.4 per 100,000 per year.4

This incidence was slightly higher than that among
Hispanic (18.3/100,000/year)4 and black
(8.3/100,000/year)5 girls in the same age group.
However, among girls aged 15–19 years, the inci-
dence of type 1 diabetes was slightly higher among
blacks (10.9/100,000/year)5 than among whites
(8.1/100,000/year) and Hispanics
(7.0/100,000/year).4 In all racial/ethnic groups, the
risk of type 1 diabetes was lower among girls aged
15–19 years than among those aged 10–14 years.4,5

In Chicago, during 1985–1990, the annual inci-
dence of type 1 diabetes in black girls was 22.4 per
100,000 among those aged 10–14 years and 13 per
100,000 among those aged 15–17 years.6 This same
study showed a type 1 diabetes incidence in
Hispanic girls of 15.5 per 100,000 among those
aged 10–14 years and 11.6 per 100,000 among
those aged 15–17 years. In Allegheny County,
Pennsylvania, between 1990 and 1994, the annual
incidence of type 1 diabetes among those aged
10–14 years was 23.6 per 100,000 among non-
whites (includes blacks and other groups) compared
with 24.9 per 100,000 among whites.7 Interestingly,
the type 1 diabetes incidence among those aged
15–19 years was higher in nonwhites compared
with whites (30.4/100,000 versus 11.2/100,000,
respectively). This was seen in both male and
female patients.7

A review of the medical records of children and
adolescents with diabetes at a hospital in Cincinnati
found that the incidence of type 2 diabetes among
girls aged 10–19 years was 9 per 100,000 in 1994.8

In this population, black girls accounted for 69%
of girls with type 2 diabetes but only 9.7% of those
with type 1 diabetes. Incidence of type 2 diabetes
among those aged 10–19 years rose from 1.2 per
100,000 in 1992 to 7.2 per 100,000 in 1994.

Overall, type 2 diabetes accounted for 3%–10% of
new cases from 1982 to 1992, but for 33% in
1994.8

Trends
The incidence of type 1 diabetes varies both season-
ally and yearly. In the United States, the incidence
of type 1 diabetes declines during the warm sum-
mer months.4-7 Because this seasonal pattern occurs
only among school-aged children, it suggests that
factors related to attending school (e.g., infections,
stress) may be related to the etiology or clinical
diagnosis of type 1 diabetes.

A subsequent report from Allegheny County,
Pennsylvania, suggests that there is an epidemic of
diabetes in nonwhite adolescents.7 The incidence
among nonwhites aged 15–19 years during
1990–1994 (30.4/100,000) was more than 2 times
higher than during 1985–1989 (13.8/100,000) and
more than 3 times higher than during 1980–1984
(7.6/100,000). The dramatic increase was not seen
in whites. The authors did not give sex-specific data
so it is unclear whether boys and girls had similar
increases. This epidemic of diabetes may be either
the result of an increasing incidence of type 1 dia-
betes among nonwhites or of another type of dia-
betes, such as type 2 diabetes, that has been
misclassified as type 1 diabetes.7 Data from Chicago
did not show an increasing incidence of type 1 dia-
betes in either black or Hispanic girls aged 0–17
years between 1985 and 1990.6

The incidence of adolescent type 2 diabetes appears
to be increasing over time among both boys and
girls. In the Cincinnati study, the rate of type 2 dia-
betes among adolescents increased 10-fold between
1982 and 1994, from 0.7 per 100,000 to 7.2 per
100,000.8

3.2. Sociodemographic Characteristics
Of adolescent girls with type 1 diabetes in the
United States, 92% are white, about 4% are black,
and the remaining 4% are Hispanic or Asian
American.9 This racial distribution is very different
from that of adolescent girls with type 2 diabetes;
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in the Cincinnati study, 69% were black, and the
remainder were white.8

Type 1 diabetes is thought to result from the inter-
action between genetic susceptibility and exposures
that can cause diabetes. (See Section 3.4.) Some, if
not all, of the genetic predisposition for type 1 dia-
betes lies in the possession of the human leukocyte
antigen markers DR3 and DR4. Differences in the
frequency of these high-risk genetic markers in eth-
nic and racial groups in the United States may
explain, in part, the racial/ethnic disparities in the
distribution of type 1 diabetes.10

The majority of girls with diabetes live in (24%) or
just outside (52%) a metropolitan area.9,11 The edu-
cation of adolescent girls with diabetes resembles
that of the general population of adolescent girls
without diabetes9 but specific data are not
available.11 Data on the marital status, employment,
and personal income of adolescent girls with dia-
betes are also not available. The education and
income distribution of the families of adolescent
girls with diabetes resembles that of the general
population.9,11 Data on the socioeconomic status of
American Indian adolescent girls with diabetes are
not available. However, given that American Indian
families are more likely to live below the poverty
level than are families in the general U.S. popula-
tion (27% versus 10%),12 American Indian adoles-
cent girls with diabetes are more likely to be living
in poverty than are girls with diabetes in the general
population.

3.3. Impact of Diabetes on Health Status

Complications of Diabetes: Type 1
Adolescent girls with type 1 diabetes are at risk for
both acute and chronic complications; acute com-
plications are more common and have greater
impact. Diabetic ketoacidosis is the most prevalent
acute complication and commonly occurs at the
onset of type 1 diabetes. Its underlying cause is
insulin deficiency. In a cohort of children and ado-
lescents aged 9–16 years with diabetes who were
monitored for 8 years, 30% of the girls had at least

one episode of ketoacidosis.13 Episodes are charac-
terized by excessive thirst and urination followed by
nausea and vomiting. If untreated, diabetic ketoaci-
dosis can lead to coma and death.

Hypoglycemia, another acute complication of dia-
betes, may range from very mild lowering of blood
glucose levels with minimal or no symptoms to
severe hypoglycemia resulting in very low glucose
levels, nerve damage, coma, and death if not treat-
ed. Estimates of the incidence of hypoglycemia vary
because different glucose levels have been used to
define cases. In the same cohort of children and
adolescents aged 9–16 years cited above, 21% had
at least one episode of hypoglycemia, and adoles-
cent boys (26%) were more likely to have hypo-
glycemia than adolescent girls (7%).13

The chronic complications of diabetes include eye
disease, kidney disease, nerve damage, heart disease,
and circulatory problems. Diabetic eye disease, or
retinopathy, is characterized by alterations in the
small blood vessels of the retina. The most severe
form of diabetic retinopathy, proliferative diabetic
retinopathy, can lead to blindness if untreated.14 By
age 20, 40%–60% of persons with diabetes have
some retinopathy, and 2% have the more severe
proliferative diabetic retinopathy.14-16 At least one
study has found that adolescent girls have a higher
risk of progressing to proliferative retinopathy than
adolescent boys.17 Although the presence of
retinopathy among adolescents is usually asympto-
matic, it is a predictor of proliferative retinopathy
and future vision loss if untreated.

Diabetic kidney disease, or nephropathy, is diag-
nosed by measuring albumin levels in the urine.
Microalbuminuria, or low levels of albumin in the
urine, is a precursor to proteinuria (macroalbumin-
uria), or high levels of urinary protein. Persistent
proteinuria signals a decline in renal function that
leads to end-stage renal disease, a relatively com-
mon cause of death among persons with type 1 dia-
betes. Almost 22% of adolescents with diabetes
have some form of albuminuria: 18% have microal-
buminuria, and 4% have persistent proteinuria.18
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Among 164 adolescents with diabetes, adolescent
girls were nearly 60% more likely than boys to
develop microalbuminuria after 8 years of follow-
up (24% and 15%, respectively).19 However, a sepa-
rate study of the progression of microalbuminuria
among adolescents (mean age 17 years) with type 1
diabetes found no difference between girls and boys
in the risk of progression of microalbuminuria.20

The presence and progression of both nephropathy
and retinopathy are associated with sustained
hyperglycemia.14,16,20-23 The higher prevalence of both
diabetic retinopathy and nephropathy among ado-
lescent girls than among boys may be related to the
difficulties that adolescent girls have in maintaining
diabetes control during puberty or to the earlier
onset of puberty in girls.24

A significant comorbidity of diabetes in adolescence
is periodontal disease, a condition rarely otherwise
seen during adolescence.25,26 Periodontal disease typ-
ically coincides with the onset of puberty among
children with type 1 diabetes. Hormonal changes,
particularly in young women with diabetes, appear
to trigger this onset.25

The prevalence of periodontal disease among ado-
lescents with diabetes is 11%–16% compared with
1% in the adolescent population at large.25 It is eas-
ier to attribute dental disease to diabetes in this life
stage because in the general population, the occur-
rence of such illness is typically more common at
older ages.26

The adolescent years are characterized by the rapid
physical growth and hormonal changes of puberty,
which can affect diabetes management. During this
time, increasing insulin resistance and associated
physiological changes make diabetes control more
difficult.27 The difference between adolescents and
adults with diabetes was clearly shown in the
Diabetes Control and Complications Trial
(DCCT), in which the average hemoglobin A1c (a
measure of long-term blood glucose control) of
adolescents was significantly higher than that of
adults who were receiving the same care.28 In addi-

tion to the hormonal changes complicating diabetes
management, the adolescent years are marked by
psychological changes. Adolescents are establishing
independence from their family, and peer relation-
ships become more important. Adolescent pressures
to conform to peer standards may interfere with
routine diabetes management and the planning
constraints that diabetes care requires. Moreover,
although adolescents may intellectually understand
the relationship between current diabetes manage-
ment and long-term health, translating this knowl-
edge into consistent day-to-day behavior is difficult
for teens and young adults.29

The DCCT has suggested that intensive therapy to
control glucose levels in adolescents effectively
delays the onset and slows the progression of both
diabetic retinopathy and nephropathy.28 Unfortu-
nately, intensive therapy doubles a person’s risk of
becoming overweight. The increased risk of weight
gain could hinder adherence to this regimen, partic-
ularly among adolescent girls.

Although research regarding the full array of com-
plications of type 1 diabetes is necessary for adoles-
cent populations, it will be equally important to
know the type of diabetes that causes them. This
distinction is important because misclassification of
type 2 as type 1 appears to be common.1

Complications of Diabetes: Type 2
Among black and Hispanic adolescents, the onset
of type 2 diabetes often resembles that of type 1.1

Complications among children with type 2 diabetes
will closely resemble those complications associated
with type 1: retinopathy and nephropathy as well as
cardiovascular disease and neuropathy. However, it
is instructive to note that type 2 diabetes is expect-
ed to mirror type 1 in outcomes, such as limitations
on usual activities, school absences, days spent in
bed, use of medications, hospitalization, and
increased physician contacts.1

Risk of Death
Between 1960 and 1980, the mortality rate among
girls aged 10–19 years with type 1 diabetes was
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1.92 per 1,000 person-years, which is almost 5
times greater than the mortality rate of the general
population of girls in this age group.30 More recent-
ly, a Swedish study reported the mortality rate
among adolescent girls with diabetes to be 0.49 per
1,000 person-years, which still represents a 2.5-fold
increased risk of death.31 Another study has estimat-
ed that the life expectancy of a person aged 10–19
years with diabetes will be reduced by 17 years.32

Fifty percent of the deaths among adolescents with
diabetes are due to acute complications, some of
which occur at the onset of the disease. Other 
causes of death in this age group are causes unrelat-
ed to diabetes (31%), other diabetes complications
(9%), kidney disease (5%), and cardiovascular dis-
ease (5%).30

Adolescent girls have been found to have a signifi-
cantly greater risk than adolescent boys of dying of
ketoacidosis at the onset of type 1 diabetes.33 An
early study of persons with type 1 diabetes diag-
nosed between 1965 and 1980 reported that 8 per-
sons died at the onset of diabetes. All of these
persons were adolescents (aged 8–17 years), and 7
of the 8 were girls.33 These results parallel those of
another study from the same research center that
suggested that the onset of diabetes was more severe
among girls than boys.34 However, reasons for this
more severe onset in girls were not clear. Moreover,
this difference may no longer exist. A more recent
study found no difference between adolescent boys
and girls in deaths at onset.31

Hospitalizations
Persons with diabetes are more likely to be hospital-
ized than persons without diabetes. Reasons for
hospitalization are primarily related to treatment
and metabolic control and to complications of dia-
betes, most commonly kidney disease, eye disease,
stroke, and ischemic heart disease. A review of
national survey data found that among U.S. girls
and women younger than age 20, diabetes was list-
ed on the hospital discharge record for approxi-
mately 25,000 hospitalizations per year and was the
primary reason for almost 20,000 of these 

hospitalizations. The average hospital stay was 5
days.35 In a separate study, girls aged 10–14 years
with diabetes were 8 times as likely to be admitted
to the hospital and had 6 times as many days in the
hospital as girls without diabetes. Girls aged 15–19
years with diabetes were 3 times as likely to be hos-
pitalized and had 3 times as many days in the hos-
pital as girls the same age without diabetes.36

Until recently, children and adolescents were rou-
tinely hospitalized when type 1 diabetes was diag-
nosed, primarily to stabilize their glucose levels and
provide diabetes education. In the past 20 years,
however, many health care providers have been
using outpatient management at the time of diag-
nosis.37 This trend has reduced hospitalization costs
and lessened disruption to the child and family.
Hospitalizations after onset of diabetes were also
frequent among children and adolescents until
recently. A 1982 study found that 39% of girls aged
10–19 years with preexisting diabetes had one or
more hospital admissions within a year. Poor meta-
bolic control and infection accounted for over 50%
of these hospital admissions.38 With the advent of
home blood glucose monitoring and outpatient
educational programs, the need for hospitalization
to improve metabolic control has decreased.38-40

From 2% to 10% of all hospitalizations for diabetes
are attributed to diabetic ketoacidosis.41 Rates of
hospitalization for diabetic ketoacidosis are higher
among children and adolescents than among adults.
The annual incidence of hospital admissions for
diabetic ketoacidosis among children younger than
15 years is 53.6 per 1,000.42 In a study of adoles-
cents aged 15–18 years, girls of all races had more
diabetes hospitalizations than did boys, primarily
due to diabetic ketoacidosis.43 The researchers spec-
ulated that compared with young men, young
women may have more frequent high-risk behaviors
(e.g., low levels of physical activity, insulin omis-
sion, or disordered eating), and be less likely to
comply with medical treatment, be more likely to
have biologic factors that negatively affect glucose
control. These issues are discussed later in this
chapter.
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Several studies have suggested that diabetic adoles-
cents of lower socioeconomic status may be at
increased risk for hospitalizations.38,43-45 A Rhode
Island study found that diabetic adolescents living
in poverty had a higher frequency (71%) of read-
mission to the hospital than adolescents in all other
socioeconomic groups.38 The authors speculated
that children in poverty may have difficulty practic-
ing effective self-care or interacting with health care
providers. 

Risk of hospitalization is also associated with emo-
tional and behavioral problems in adolescent girls
with diabetes, suggesting that they may be demon-
strating high-risk behaviors resulting in poor meta-
bolic control.40,46

Based on available data,30,31,36 estimates of popula-
tion attributable risk fractions suggest that eliminat-
ing diabetes from the U.S. adolescent population
would eliminate 2.5%–6.3% of the deaths and
3.2%–10.5% of the hospitalizations in this age
group.

Disabilities
Because adolescents with diabetes have generally
had the disease for a relatively short time, physical
disabilities associated with type 1 diabetes are rare
among adolescents. However, diabetes can have a
psychological impact on adolescents—particularly
adolescent girls—that may result in mental health
disabilities. However, of the three studies to exam-
ine this issue, only one addresses girls specifically.
One study of school performance found that ado-
lescents with diabetes performed more slowly on a
series of visual-motor tasks and had lower scores on
tests of reading, spelling, and arithmetic than ado-
lescents without diabetes.47 This disparity could be
due to more absences from school among adoles-
cents with diabetes or to a diabetes-related impair-
ment of psychosocial development, cognitive
functioning, or even visual impairments. Another
study found selective impairment in cognitive func-
tioning among adolescents (aged 10–19 years) with
diabetes, particularly among those who were

younger than age 5 when diabetes was diagnosed
and those with poor metabolic control.48 A third
study suggested that girls may be more likely than
boys to have impaired cognitive functioning: ado-
lescent girls with diabetes performed more poorly
on several neuropsychological measures and had
poorer verbal intelligence scores than adolescent
boys with diabetes.49

Depression is another risk factor for adolescents
with diabetes, particularly girls. Twelve percent of a
cohort of adolescents with diabetes described them-
selves as “possibly depressed.”50 In this study, and in
a study of adolescent girls with diabetes, the preva-
lence of depression was associated with the level of
self-esteem.50,51 In another study of adolescents with
diabetes, girls were found to have a higher rate of
depression and anxiety than boys.52 Because these
studies did not include adolescents without diabetes
for comparison, it is unclear whether this preva-
lence is higher than in the general population.

However, studies that have compared the mental
health of adolescents with diabetes with that of
adolescents in the general population show conflict-
ing results. In one study, adolescents with diabetes
experienced more depression, dependency, and
withdrawal than those without diabetes.53 However,
their overall self-perceived competence in multiple
areas and their peer relationships were not different
from those of other adolescents. A second study
found that psychiatric disorders, such as somatic
symptoms, sleep disturbances, compulsions, and
depressive moods, were more prevalent among ado-
lescent girls with diabetes than among those with-
out diabetes;54 however, these findings did not hold
true in another study.55 Adolescent girls with dia-
betes have also been shown to have higher rates of
suicidal ideation than girls without diabetes.56 The
higher depression rates among adolescent girls with
type 1 diabetes may not be related to diabetes itself
but rather to the increased strain of having a chron-
ic disease.57

Two studies of the impact of diabetes on adoles-
cents’ quality of life found that both adolescent
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girls and boys with diabetes were generally satisfied
and not worried, and that diabetes had only a mod-
est impact on their lives.58,59 However, other studies
have found that adolescents view diabetes as a con-
trolling or limiting factor in their lives and a threat
to their health status and their future.60 Adolescents
have reported that dietary restrictions and the need
to inject insulin and test blood make them feel
alienated from their peers.61 At least two studies
have found that adolescent girls report a more neg-
ative impact of diabetes on their lives than do ado-
lescent boys.61,62 However, whether this finding
reflects a sex difference in the severity of the disease
or in the perception of its impact is not clear.

3.4. Health-Related Behaviors

Environmental Exposures
Several environmental exposures have been exam-
ined as potential causes of diabetes. At least one
study has suggested that lack of breast-feeding and
early introduction of cow’s milk protein may
increase a child’s risk for type 1 diabetes,63 but con-
tradictory findings have been reported.64,65

Childhood diets high in cow’s milk protein, cereal
protein, and total protein have been associated with
increased risk for type 1 diabetes.66,67 Although con-
sumption of nitrates, nitrites, or nitrosamines dur-
ing childhood has been associated with type 1
diabetes,67-69 these findings have also been contra-
dicted.66 Coffee,70 sugar,71 and milk consumption72

are positively correlated with type 1 diabetes rates:
countries that consume the greatest amounts of
these foods also have the highest rates of type 1 dia-
betes. Studies suggest that exposure to picornavirus-
es,73 herpes viruses,74,75 mumps,76 rubella,77 and
retroviruses78 may also trigger type 1 diabetes in
children and adolescents. Finally, negative events in
the first 2 years of life, events that result in difficult
adaptation, deviant behavior during childhood, and
a chaotic family life have been associated with an
increased risk for type 1 diabetes in children and
adolescents.79-81

Although lifestyle choices, such as smoking and
physical inactivity, do not appear to play a role in

the development of type 1 diabetes, they may affect
a person’s risk for the long-term complications of
the disease. The three health risk factors that have
the greatest negative impact on persons with dia-
betes are smoking, obesity, and insufficient physical
activity. In addition to being risk factors for the
complications of type 1 diabetes, obesity, a high-fat
diet, and lack of physical activity have been identi-
fied as risk factors for type 2 diabetes among
adults82 and may increase an adolescent’s risk for
type 2 diabetes.

Smoking
Tobacco use continues to be a health risk in all seg-
ments of society. Among high school students, the
prevalence of cigarette smoking is 30%–40%.83

Among high school girls, the prevalence of tobacco
use is significantly lower among blacks (12.2%)
than among non-Hispanic whites (39.8%) and
Hispanics (32.9%).83

Tobacco use, particularly cigarette smoking, has
been shown to increase the risk for cardiovascular
disease in the general population. Both persons
with type 1 and those with type 2 diabetes have an
increased incidence of cardiovascular events, includ-
ing circulatory problems and heart disease.84 Many
studies have shown that, among persons with type
1 diabetes, smoking increases the risk of death
attributable to cardiovascular disease and may also
increase the incidence of microvascular disease,
including nephropathy and retinopathy.85-87

Because of these increased risks, persons with dia-
betes have even more reason than the general popu-
lation to refrain from using tobacco. However, most
studies have not documented a lower prevalence of
tobacco use among adolescents and young adults
with diabetes than among those without diabetes.88

The 1988 Behavioral Risk Factor Surveillance
System found that the prevalence of smoking was
actually greater among persons aged 18–34 years
with diabetes (33.1%) than in the general popula-
tion (28.7%).89 Similarly, a study of young adults
(average age 21 years) with diabetes at the
University of Liverpool reported that patients
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whose diabetes developed before age 10 were as
likely to smoke as those whose diabetes developed
in adolescence or young adulthood.88 The median
age for initiating smoking was 16 years and also did
not differ by age at onset of diabetes. In addition,
this study found that only 31% of the patients
admitted to smoking when questioned, whereas
48% had evidence of recent tobacco use from their
urinalysis. This finding suggests that, regardless of
smoking history, all young persons with diabetes
should be counseled on the adverse health risks of
tobacco use and should be given information about
smoking cessation programs.

In addition to increased cardiovascular risks,
increased acute illness has been documented among
teens who are smokers. One study found that teens
who smoked were 2 times more likely than teens
who did not smoke to have been hospitalized and 3
times more likely to spend the day in bed. In addi-
tion, 24% of smokers but only 8% of nonsmokers
reported themselves to be in poor health.89 Data
specifically for adolescents with diabetes were not
available. However, multivariate analysis suggests
that 50%–75% of the excess illness among young
smokers with diabetes is related to the interaction
between smoking and diabetes.89 It is not clear
whether this excess illness is a direct effect of smok-
ing or whether smoking is an indicator of increased
risk-taking behavior and poor compliance with dia-
betes-related management. In either case, tobacco
use remains an identifiable risk factor for diabetes-
related illness and death.

Obesity
The prevalence of obesity is increasing among the
general population and among children and adoles-
cents.90,91 The National Health and Nutrition
Examination Surveys of the U.S. population
(NHANES I, II, and III) have documented increas-
es in the prevalence of overweight and obesity in all
segments of the population, including adolescent
girls.91-94 The percentage of female adolescents at or
above the 85th percentile for age increased from
15.8% in NHANES II (1976–1980) to 22.7% in
NHANES III (1988–1994).91 Black girls are 

disproportionately affected: 8.8% of all girls aged
12–18 years but 14.4% of black girls this age are in
the very obese group. Thus not only are a greater
percentage of adolescents overweight, but the
degree of obesity has also increased, especially
among girls of racial/ethnic minorities.

Obesity and type 1 diabetes. Adolescents with type 1
diabetes are at risk for excessive weight gain. Use of
intensified insulin therapy carries with it an
increased risk for weight gain,28 which may con-
tribute to an increase in the prevalence of obesity
and increased body mass index (BMI) among ado-
lescents with type 1 diabetes.95 The DCCT suggest-
ed that a weight gain of 8–10 pounds per year was
associated with intensified management.96 Providing
adolescents with dietary counseling before they
begin and during therapy may be essential to the
success of intensive diabetes management.

Persons with type 1 diabetes who attempt weight
loss through standardized weight-loss programs
have approximately the same success rate as the
general population.95 Weight management programs
that improve body image and increase self-confi-
dence and self-esteem may allow teens to practice
better overall diabetes management.95

Obesity and type 2 diabetes. Type 2 diabetes is
caused by insulin resistance in combination with
decreased beta cell ability to respond to increasing
hyperglycemia. Because obesity is associated with
increased insulin resistance,97 the increased preva-
lence of obesity among adolescent girls may play an
important role in the dramatic increase in the inci-
dence of type 2 diabetes among adolescents that
began in the early 1990s.8,98-102 In a Cincinnati
study,8 as many as 30% of adolescents whose dia-
betes was diagnosed in 1994 lacked evidence of islet
cell autoimmunity and had a high BMI suggestive
of type 2 diabetes rather than type 1 diabetes. In
contrast, only 4% of teens whose diabetes was diag-
nosed in 1982 were considered to have type 2. This
increase is consistent with the higher incidence of
type 2 diabetes among adults and is thought to be
related to the increasing levels of obesity in the U.S.
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population.90,97,103 Black, Hispanic, and American
Indian youth are overrepresented among adoles-
cents with type 2 diabetes, just as they are among
obese adolescents.8,100,101 However, factors other than
obesity may determine risk for type 2 diabetes.97

Insufficient Physical Activity
Dietary evaluation of obese persons with type 2
diabetes suggests that their caloric intake is not
markedly different from that of persons who are
not obese.104 However, persons who are not obese
expend significantly more calories than obese per-
sons. A study of the Pima Indians that explored the
association between physical activity and risk for
diabetes found that persons who had diabetes by
age 35 reported having had significantly less leisure-
time physical activity during their teenage years
than those without diabetes.105 Women with dia-
betes reported only 1 hour of leisure-time activity
per week between the ages of 12 and 18 years, but
those without diabetes reported 2–3 times as much
activity. This study suggests that relatively minor
increases in leisure-time activity, particularly among
teenaged girls, may markedly decrease the risk for
type 2 diabetes in adulthood. The importance of
insufficient physical activity as a risk factor for type
2 diabetes appears to be related to the increased
insulin resistance found in persons with low levels
of physical activity.27

Adolescent girls with type 1 diabetes can also bene-
fit from increased physical activity. Increased physi-
cal fitness improves insulin sensitivity and increases
cardiovascular fitness.29 Although much of the edu-
cational information given to patients with type 1
diabetes stresses the importance of exercise,106 some
studies suggest that young people with type 1 dia-
betes may not exercise as much as their age-
matched peers without diabetes.29 The reasons given
by patients for the lower level of exercise were
weather constraints, inadequate time, and difficulty
of exercise.

Among adults of all racial and ethnic origins,
women are much less likely than men to participate
in regular or vigorous physical activity.107 This sex

difference is apparent by the start of high school83

and increases markedly through the 12th grade.
Among 12th-grade girls, only 9.1% of blacks but
18.8% of non-Hispanic whites and 20.9% of
Hispanics report participating in vigorous physical
activity 3 or more times a week. Participation rates
for 12th-grade boys were 42.3% for blacks, 46.1%
for whites, and 46.4% for Hispanics. These cultural
differences in participation in vigorous physical
activity need to be considered in planning strategies
to engage girls with diabetes in physical fitness pro-
grams.

Pregnancy
The birth rate for teens has been dropping steadily
throughout the 1990s.108 Nevertheless, many teens
choose to become sexually active, and their risk for
pregnancy should be addressed by their health care
providers.109 The appropriate time to begin discus-
sions about responsible family planning and the
impact of diabetes on pregnancy and childbearing
is during the middle school years as adolescent girls
mature and experience menarche. This discussion
can be quite positive, emphasizing the likelihood of
a future normal pregnancy and of the birth of a
healthy baby, if careful attention is paid to diabetes
control prior to and throughout the pregnancy and
delivery.110 It is helpful to the adolescent and her
parents to hear this discussion because popular cul-
ture often presents childbearing in a woman with
diabetes as being difficult or impossible.

For the teen who chooses to be sexually active, con-
fidential counseling on appropriate birth control or
referral for these services should be part of the dia-
betes health care team’s routine practice.109 The
importance of preconception counseling cannot be
overemphasized to the teen, as well as the need for
early notification of the diabetes health care team
when an unplanned pregnancy is suspected. The
risk of congenital anomalies in the offspring is
reduced 10-fold by careful diabetes management in
the 3 months prior to and during pregnancy.110 The
care of the pregnant patient with diabetes is one of
the major recent advances in diabetes care, and the
adolescent patient should be made aware of the
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importance of intensified diabetes management
during this time of her life so she and her unborn
child can benefit from this new information.

Adherence to Diabetes Management Tasks
As mentioned earlier in the chapter, the adolescent
years are characterized by the rapid physical growth
and hormonal changes of puberty, which can affect
diabetes management. During this time, increasing
insulin resistance and associated physiological
changes make diabetes control more difficult.111

Care for both type 1 and type 2 diabetes has
become more complex as practitioners have
addressed issues raised by the DCCT. Patients with
type 1 and type 2 are increasingly asked to monitor
their blood glucose 3 or 4 times a day and to
administer insulin 2 to 4 times a day. Recent sur-
veys have shown that patients are responding to this
advice by increasing the frequency of blood testing
and insulin injections; however, most patients with
type 1 diabetes still monitor their blood glucose
fewer than 4 times per day and take only 2 doses of
insulin per day.112 Patients are also given a meal plan
designed to provide a constant carbohydrate intake
and consistency in meal timing. Those patients who
are striving for more intensified diabetes manage-
ment are encouraged to learn the associations
between food intake, exercise, and insulin dose and
their effects on blood glucose levels and to adjust
their diabetes management accordingly throughout
the day to achieve near-normal blood sugar levels.28

Although mastery of these complex algorithms can
improve diabetes control, complying with such a
complicated regimen is difficult for even the most
sophisticated and mature adult. The spontaneity
and impulsiveness of adolescence compound the
difficulties of compliance.

Studies have shown that knowledge correlates poor-
ly with adherence to medical recommendations,113

and this finding holds true for adolescents with dia-
betes.114 Concrete objectives, such as insulin admin-
istration and self-monitoring of blood glucose, are
considerably easier to comply with than the more
complex behavioral lifestyle changes required for

appropriate dietary and exercise programs.115-117

However, studies show that adolescents with dia-
betes have difficulty consistently complying with
insulin administration.118,119 In one such study, a
questionnaire completed anonymously by adoles-
cents and their parents attending a diabetes clinic
for a routine diabetes evaluation demonstrated that
25% of adolescents had missed at least one insulin
injection in the 10 days preceding their clinic
visit.118 Almost 80% of the adolescents reported
some mismanagement of their blood glucose moni-
toring, including altering the test strip to produce a
lower blood glucose number, making up a test
result rather than doing the test, or replacing a test
result that was considered too high. Additionally,
over 80% had eaten inappropriate foods at least
once, and more than half had missed a meal or a
snack at least once during the 10 days before the
visit. Researchers did not obtain information about
exercise and appropriate management of exercise.
However, as teenagers are increasingly asked to
adjust their caloric intake for activity, mismanage-
ment of exercise is likely to be as common as mis-
management of dietary intake and blood glucose
monitoring. The risks of diabetes mismanagement
increase as adolescents become older and generally
have more responsibility for their own diabetes
management.40,119 These findings underscore the
importance of a gradual transition of diabetes man-
agement from parents to adolescents and of contin-
ued comanagement until independent management
can be successfully established.52,119

There is a dearth of data on adherence to diabetes
management plans. However, limited data indicate
that glycemic control after diagnosis is typically
poor, as evidenced by mean glycated hemoglobin
values of 10% to 13%.1 Among Pima Indian chil-
dren and adolescents, microvascular disease
(microalbuminuria) and cardiovascular risk factors
(e.g., hypercholesterolemia, elevated blood pressure)
were already common at diagnosis and the preva-
lences were higher at the 10-year follow-up.120

Teens who adhere to diabetes regimens have been
shown to have higher self-esteem and greater 
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confidence in their ability to accomplish diabetes
management tasks.119 This issue is particularly rele-
vant to adolescent girls, since adolescence is a time
when girls are more susceptible to feelings of low
self-esteem and incompetence. Some research find-
ings suggest that participation in activities such as
team sports and diabetes camps may increase feel-
ings of self-worth and competence among young
women and may improve adherence to diabetes
routines, including diet plans and exercise recom-
mendations.

Recurrent Episodes of Ketoacidosis
A small subset of persons with diabetes have recur-
rent episodes of diabetic ketoacidosis. The risk for
this syndrome is greatest among adolescents, is
more common among women than men, and is
associated with living in a single-parent home, with
a stepparent, or outside the immediate family
home.40,44,121,122 Other risk factors are abusing drugs
or alcohol or having a parent who does so, receiving
public assistance, and being older than 14 years. No
physiological factors are known to contribute to
this syndrome.40,44,121,122 Because these episodes of
ketoacidosis generally resolve when an adult
assumes responsibility for monitoring the adoles-
cent’s blood glucose levels and administering insulin
doses, they are most likely caused by diabetes mis-
management.118,121,122 The risk for recurrent episodes
of ketoacidosis has also been shown to decrease
when the adolescent is cared for by a multispecialty
team that comprises a nurse educator, a dietitian, a
counselor, and the diabetes physician.44,121 In addi-
tion, frequent outpatient contact can decrease the
hospital readmission rate for ketoacidosis among
adolescents.44,121

Extreme inattention to the essentials of diabetes
care during adolescence, as evidenced by recurrent
ketoacidosis or recurrent severe hypoglycemia, is an
indicator of excessive risk for the early development
of diabetes complications and death. One study
monitored 26 persons who had had recurrent dia-
betic ketoacidosis as adolescents (case patients) and
compared them with a group matched for age and
diabetes duration (control patients).123 After 10.5
years of follow-up, 5 case patients had died of dia-

betes-related disorders (2 of diabetic ketoacidosis, 2
of hypoglycemia, and 1 of end-stage renal disease).
No diabetes-related deaths were reported in the
control group. Sixty-seven percent of the surviving
case patients but only 25% of control patients had
diabetes-associated complications.

Two of the case patients continued to have frequent
diabetic ketoacidosis. Of the 28 pregnancies among
the case patients, 13 (46%) involved complications,
compared with 2 (7%) of the 27 pregnancies
among the control group. Overall, case patients
reported a lower quality of life than the control
group. A separate 20-year follow-up study reported
similar findings.124 These studies point to the need
to identify adolescents at risk for recurrent episodes
of diabetic ketoacidosis or hypoglycemia and to
develop effective intervention strategies to decrease
the risks for acute illness, long-term complications,
and death.

3.5. Psychosocial Determinants of Health
Behaviors and Health Outcomes

Social Environment
Family and social support are important determi-
nants of health behaviors and health outcomes of
adolescents with diabetes. A child’s diabetes has
wide-ranging effects on the family. When a child’s
diabetes is diagnosed, parents have to come to
terms with their child’s loss of health and the med-
ical concomitants of diabetes, such as episodes of
hypoglycemia, hyperglycemia, ketoacidosis, and
hospitalizations. Shock, bewilderment, anxiety, fear,
insomnia, depression, and guilt are common imme-
diate reactions of parents to the diagnosis of a
child’s diabetes. In general, most of these parental
feelings resolve during the first year after diagno-
sis.125 However, both maternal depression and over-
all emotional stress have been shown to increase
over time.45 One study found that families of ado-
lescents with diabetes rated their general function-
ing to be worse than did families of healthy
adolescents.126 Another study suggested that an ado-
lescent daughter’s diabetes was perceived to draw
the whole family closer but to have a negative effect
on the spousal relationship.127
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Few childhood diseases rival diabetes in the high
degree of family involvement needed for day-to-day
management: the regimen for daily diabetes care
involves injections of insulin, monitoring of blood
glucose levels, and changes in the composition and
timing of the child’s diet. For young children with
diabetes, family members, primarily mothers,
assume responsibility for diabetes care and continue
to be involved in some aspects of care throughout
adolescence. Adolescence is a particularly sensitive
time because it marks the transition from family
responsibility to adolescent independence. By age
13, most teenagers with diabetes can perform all
regimen-specific tasks; however, they continue to
need parental supervision and support to ensure
that they adhere to the regimen and to assist them
in solving diabetes management problems. Parents
tend to give more responsibility for diabetes care to
adolescent girls than to adolescent boys.128 However,
adolescents who have the most responsibility for
their diabetes regimen have been shown to have the
poorest diabetes control.129 This finding may
explain, in part, why adolescent girls have more
problems with diabetes control than adolescent
boys24 and why better communication between ado-
lescent daughters and their mothers is associated
with better adherence to diabetes care.130 Other
family characteristics that influence adolescents’
adherence to the diabetes regimen include family
cohesion, parents’ perception of family organiza-
tion,131 family communication,128 and overall quality
of family life.132

In addition to family support, social support is a
critical factor in facilitating motivation and normal
development and in helping adolescents with dia-
betes cope with an otherwise unpredictable and
confusing situation.133 Role models are a major
form of social support. One study showed that ado-
lescents improved their attitudes toward diabetes
when they were able to interact with an adult with
diabetes.134 A relationship with an empathetic,
respected adult who has successfully dealt with dia-
betes and built a life and career without allowing
diabetes to interfere appears to alleviate the adoles-
cent’s sense of doom.

The support of friends and peers is also important
to adolescents with diabetes. Although adolescents
have reported that family members provide more
support for their diabetes care than friends, they
have also reported that family members and friends
provide comparable levels of support for physical
activity and that friends are more important than
family members in helping them feel good about
diabetes.135

Networks focusing on diabetes care seem to have a
positive impact on adolescents with diabetes. The
implementation of a comprehensive diabetes care
network for adolescents reduced the frequency of
diabetic ketoacidosis in one intervention study.121

For adolescents, networks are largely made up of
family and friends. Schools could also act as an
important network for adolescents. Parents of chil-
dren with diabetes have voiced their concern over
the poor liaison they have with schools and teach-
ers’ lack of diabetes knowledge.136

Legal Environment
On occasion, the lack of knowledge on the part of
school administrators and faculty has resulted in
discriminatory practices affecting young people
with diabetes, necessitating legal remedies to ensure
educational access and accommodation of the needs
of adolescents with diabetes.

Although adolescents with diabetes have a right to
“free, appropriate public education,”137 as estab-
lished through the Rehabilitation Act of 1973, the
Americans with Disabilities Act and the Individuals
with Disabilities Education Act litigation has some-
times been required to ensure that children are safe,
adequately trained faculty can address diabetes
emergencies, and reasonable accommodation for
diabetes management needs is provided.137 Plans to
ensure access and accommodation must be individ-
ualized to reflect the needs of the person with dia-
betes as well as the educational environment. That
said, in school settings, minimum standard require-
ments specific to diabetes are generally lacking.
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Interactions with the Health Care System
Access to care. Although families with and without a
child with diabetes have similar health insurance
coverage, the cost of health care is greater for fami-
lies of a child with diabetes. In one study, out-of-
pocket health care expenses for families of a child
with diabetes were 49% higher than for families of
nondiabetic children.138 In addition, working par-
ents of a child with diabetes were twice as likely to
be absent from work for reasons related to child
care and health.138 Another study found that
10%–30% of families of a child with diabetes
received no health insurance reimbursement for the
cost of insulin, syringes, or blood testing strips.139

Because the management of diabetes requires fre-
quent blood glucose testing as well as regular con-
tact with health care professionals, lack of coverage
for blood glucose testing supplies and copayments
represent barriers to health care, even for fully
insured persons. Seventeen percent of families of a
child with diabetes had out-of-pocket expenses that
exceeded 10% of their income. Total family health
care expenses as a share of household income were
50% higher for families of a child with diabetes
than for families of a child without diabetes.139 The
higher out-of-pocket expenses are more detrimental
to families of low socioeconomic status. And, of
course, families without any health insurance face
the greatest barriers to proper diabetes management
and control.

Patient/provider relationship. Among teenagers with
diabetes, the patient/provider relationship involves
the parents as well as the physician and the patient.
The patient/provider relationship strongly influ-
ences the amount of diabetes education the adoles-
cent receives, the likelihood that the adolescent will
keep diabetes care appointments, and the adoles-
cent’s general acceptance of the disease. A national
survey suggested that over 90% of parents were sat-
isfied with the treatment and information that they
and their child had received at diagnosis.136 A sepa-
rate study found that after diagnosis, parents of
adolescent girls had favorable attitudes toward the
physician’s personal qualities and professional com-
petence and had neutral attitudes toward the cost

and convenience of health care.140 The teenaged
girls were even more satisfied than their parents
with the physician’s personal qualities. Girls in fam-
ilies who were satisfied with the physician’s profes-
sional competence adhered better to the diabetes
self-care regimen. In addition, the girls who were
satisfied with their physician’s professional compe-
tence had fewer diabetes-related hospitalizations.140

3.6. Concurrent Illness as a Determinant of
Health Behaviors and Health Outcomes

Eating Disorders
During childhood and adolescence, the long-term
sequelae of diabetes rarely cause major illnesses. The
illnesses that affect children and adolescents with
diabetes are predominantly related to psychosocial
issues, especially those leading to extreme diabetes
mismanagement. Eating disorders are one of the
most critical associated disorders among teens with
diabetes. The prevalence rate of eating disorders
among the general population is reported to be
between 1.3% and 11%,141,142 and research suggests
that the prevalence among young women with type
1 diabetes may be much higher.143,144

The two most common eating disorders among
adolescent girls with diabetes are anorexia nervosa
and bulimia nervosa. An examination of the charac-
teristics of these disorders and the issues contribut-
ing to their development illustrates why young
women with diabetes may be at increased risk for
eating disorders. The definitions of these disorders
have been established by the American Psychiatric
Association and are in the Diagnostic and Statistical
Manual of Mental Disorders, Fourth Edition (DSM-
IV).145

Anorexia nervosa. Anorexia nervosa is characterized
by all of the following factors:

• Weight that is at least 15% below that expected
for age and height because of weight loss or fail-
ure to gain weight during the growth period.
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• A fear of weight gain or fatness despite being
underweight.

• Disturbed body image.

• Among postmenarcheal adolescents, interrup-
tion of menstrual cycles for at least 3 months.

Anorexia can involve restricting food intake alone
or restricting accompanied by binge eating and
purging.

The issues that persons with anorexia struggle with
are an excessive need to meet perfectionist stan-
dards, a fear of emerging sexuality, and a fear of
being unable to control life’s demands. In teens and
younger children, anorexia is frequently a symptom
of the fear of growing up.146

Children or adolescents with diabetes are encour-
aged to have perfect diabetes control, even though
this goal may be a physiological impossibility.
Among adolescent girls with diabetes, parental
expectations for them to perform all diabetes tasks
perfectly and their own expectations of achieving
perfect glucose control can lead to feelings of failure
and the belief that they have lost control of the
demands of daily life. The additional and inevitable
emphasis on food and the sometimes rigid recom-
mended eating schedules may increase the risk for
anorexia. The frequent dissociation of normal
hunger cues from eating and a deemphasis on the
pleasure of food may cause adolescents with dia-
betes to view food as another entity to manage
rather than a source of nourishment and comfort.
The combination of food issues and the inability to
achieve perfect blood glucose control appears to
contribute to the development of anorexia in ado-
lescents with diabetes.

Bulimia nervosa. Bulimia nervosa is characterized by
all of the following:

• Repeated episodes of binge eating with frequent
compensatory behaviors to prevent weight gain,
which may include vomiting or misuse of laxa-
tives and diuretics.

• Lack of control during binge episodes.

• Self-evaluation unduly influenced by weight.

Among adolescents with diabetes, compensatory
behaviors to prevent weight gain may also include
misusing insulin by eliminating or decreasing the
insulin dose, thus eliminating the food through gly-
cosuria. Unlike persons with anorexia nervosa,
those with bulimia nervosa usually maintain a nor-
mal weight for age and height, though weight may
fluctuate considerably.146

The central issue for persons with bulimia nervosa
is a feeling of living behind a facade. An adolescent
girl with bulimia tends to believe everyone thinks
she is pretty or mature and capable, and she fears
that others will find out that she is not really that
perfect and will be angry and disappointed with
her. Although perfect blood glucose control is not a
realistic expectation for persons with diabetes, ado-
lescent girls with bulimia and diabetes need to pres-
ent a facade of perfection to hide their “failure”
from parents and health care providers. Thus,
bulimic girls with diabetes frequently report excel-
lent blood glucose control and “no difficulties” with
diabetes management but have very elevated hemo-
globin A1c levels. Because of the strong inverse cor-
relation between bulimic symptoms (binging and
purging) and metabolic control in teenage girls
with diabetes,147 persistent hyperglycemia should
alert health care providers to suspect bulimia.

Predisposing factors for eating disorders. Families of
children with eating disorders have been character-
ized as enmeshed and overprotective, unable to
resolve conflict, and rigid in their interactions.
These same characteristics have also been noted in
families of persons with difficult-to-control dia-
betes.148 Thus, the characteristics that make it diffi-
cult for a family to cope with a chronic illness may
also predispose the affected member to an eating
disorder.

In addition to diabetes management issues, diabetes
treatment outcomes and outcome measures may be
risk factors for disordered eating among adolescent
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girls with diabetes. The use of weight as a method
of evaluating diabetes control is a major risk factor.
Weight loss is an indicator of poor control and
weight gain a possible indicator of lack of adher-
ence to the prescribed food plan. This emphasis on
weight is psychologically difficult for many adoles-
cent girls and may be an additional trigger for eat-
ing disorders for the teen with diabetes.

Finally, the stress related to having a chronic illness
can exacerbate other difficulties for both the patient
and the family and make the eruption of a latent
eating disorder more likely. Persons with diabetes
who are struggling with issues of identity or adjust-
ment brought about by the diagnosis of a chronic
illness are at higher risk of developing eating disor-
ders than are those who are coping fairly well with
life.149

Frequency of eating disorders among adolescent girls
with diabetes. Despite the apparent increased risk
for factors predisposing teens with diabetes to eat-
ing disorders, the first case of anorexia nervosa in a
person with diabetes was not reported until 1973.150

Between 1973 and 1984, there were only 10
reports involving a total of 31 patients.144 Those 10
studies, however, firmly established the coexistence
of eating disorders among patients with type 1 dia-
betes. Since the mid-1980s, several prevalence stud-
ies151-153 and treatment reports151,154 have been
published. Despite controversy over the precise rate
of eating disorders among women with diabetes,
current evidence suggests that this rate is at least
equal to that among women in the general popula-
tion and may be significantly higher.143,155

A series of studies that used paper-and-pencil ques-
tionnaires found a significantly higher incidence of
anorexia and bulimia among patients with diabetes
than among those without diabetes.153,155,156

Although the results are quite compelling, these
studies rely on paper-and-pencil measures and thus
lack the diagnostic rigor of interview methods.
Other studies that have included an interview in
addition to paper-and-pencil measurements have
found that the incidence of eating disorders among

young women with diabetes is equal to, but not
higher than, that among the general population of
young women.157

The use or misuse of insulin to manipulate weight
must also be considered an eating disorder among
girls and young women with diabetes. Many young
women who do not meet DSM-IV criteria for eat-
ing disorders manipulate their insulin to alter their
weight and experience significant eating problems,
which are generally termed “subclinical eating dis-
orders.” For example, girls with excessive fear of
hypoglycemia eat more to prevent hypoglycemia,
but then they feel guilty for overeating. This reac-
tion may precipitate a cycle of overeating but with-
out increasing insulin because of fears of weight
gain.151 If insulin manipulation is included in the
definition of an eating disorder, the incidence of
eating disorders is much higher among women with
diabetes than among the general population.143,155,158

The strict definitions for anorexia and bulimia ner-
vosa include a time factor requiring the abnormal
behavior to persist for 3 or more months before the
diagnosis is established. However, because of the
serious implications of eating disorders among ado-
lescents with diabetes, any episodes of binging
accompanied by compensatory purging behavior
among young women with diabetes should warrant
attention.

The major concern for diabetic young women with
eating disorders is the high risk of secondary com-
plications. One study reported finding 15 women
with eating disorders among a cohort of 208
women with diabetes.155 Of these 15, 11 had
retinopathy (6 with proliferative changes), 6 had
nephropathy, 6 had neuropathy, and 4 had painful
neuropathy that remitted with weight gain.

A 4–5-year follow-up study of 91 young women
with diabetes found highly or moderately disor-
dered eating in 29% of these women.143 Of those
with highly disordered eating behavior, 86% had
retinopathy at follow-up, compared with 24% of
those without disordered eating behavior. These
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studies underscore the importance of identifying
young diabetic women with eating disorders.

Treatment of eating disorders. Treatment of any eat-
ing disorder should use a coordinated team
approach that includes a therapist, a nutritionist,
and a physician or a nurse practitioner. Recovering
from eating disorders is difficult for adolescent girls.
Although in some ways these girls may make a real
effort to recover, they frequently undermine their
treatment by surreptitiously not adhering to the
recommended treatment plan. Unfortunately, the
prognosis remains guarded for diabetic adolescents
with anorexia or bulimia.159,160

Among patients with diabetes, treatment of eating
disorders must be closely coordinated with diabetes
management. Allowing more flexibility in the target
blood glucose range and adjusting food choices may
be necessary until the eating disorder improves.154

Otherwise, the treatment should not differ from
that of patients without diabetes.

Other Psychiatric Disorders Affecting Diabetes
Management
During adolescence, several psychiatric disorders
may become apparent. The two that have the great-
est implications for adolescents with diabetes are
bipolar disease (manic-depression) and panic attacks.
Adolescents with bipolar disease may be unable to
organize themselves adequately to adhere to the
schedule required for diabetes care. Because spon-
taneity and impulsiveness are hallmarks of adoles-
cence, the diagnosis of mania may be delayed until
the behavior is dangerous to the adolescent or to
others. By this time, glucose control may have been
poor for months or even years. Once appropriate
treatment is instituted, diabetes control may not be
adequate for many additional months because other
issues in the life of the patient must also be brought
into equilibrium.

Panic attacks classically appear in late adolescence
and the early twenties.146 Because the feelings of
extreme anxiety that characterize panic attacks may
mimic the epinephrine release of a hypoglycemic

episode, patients may react to them by decreasing
their insulin doses. Only by carefully documenting
blood glucose levels during an event can the correct
diagnosis be reached and appropriate medication
instituted. As long as the symptoms persist, good
diabetes control is difficult because of the patient’s
fear of hypoglycemia. Excessive blood glucose test-
ing, especially in the absence of documented hypo-
glycemia, should suggest the diagnosis of an anxiety
disorder. One study of Pima Indians has reported
that 8% of children with diabetes displayed symp-
toms of depression or eating disorders.1

Community Norms and Acculturation
Community norms and acculturation in the United
States are structured around the majority white
racial/ethnic group. Because most adolescent girls
with type 1 diabetes are white, there are no studies
on the effect of acculturation on health behaviors
and outcomes in adolescents with diabetes.
However, community norms have a large impact on
the health behaviors of adolescent girls with and
without diabetes. The desire of adolescents not to
be different may affect adherence to diet and regu-
lar glucose monitoring. Society’s emphasis on being
thin may also negatively affect an adolescent girl’s
adherence to a diabetes regimen of tight metabolic
control, which can result in weight gain.

3.7. Public Health Implications
Teenaged girls do not appear to fare as well with
their diabetes as their male counterparts. They
experience higher mortality and morbidity from
this disease. With increasing trends in risk factors
such as obesity, lack of physical activity, and smok-
ing among adolescent women, the prevalence of
diabetes and its complications will increase. The
public health and medical communities must begin
to work together to identify modifiable societal and
individual-level factors that can be used to develop
effective interventions for the prevention and con-
trol of diabetes in this age group.

Assessment
There is much that needs to be done to assess the
special needs of adolescent girls with diabetes.
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Further studies are needed to

• Elucidate the relationship between smoking and
other risk-taking behaviors and acute illness and
general health status.

• Identify the determinants of eating disorders.

• Assess the prevalence and determinants of the
major complications of diabetes mellitus, includ-
ing dental disorders.

• Assess the impact of community-level and indi-
vidual-level socioeconomic status on the health
status of adolescents with diabetes.

• Determine the prevalence and incidence of type
1 and type 2 diabetes in adolescents.

Policy Development
Professional organizations and advocacy groups can
play an important role in the development and pro-
motion of policy initiatives to reduce barriers to
diabetes care and to improve adherence among 
adolescent girls with diabetes. Policies that empow-
er adolescent girls to take control of their diabetes
management, provide special diabetes education
opportunities for teens, support smoking preven-
tion and cessation programs, and ensure access to
counseling and family planning services for sexually
active teens with diabetes could prevent or delay
the onset of major complications and reduce the
burden of disease in this population. The develop-
ment of guidelines for assessing eating disorders
among adolescent girls with diabetes would
enhance the recognition of disease processes and
facilitate early identification and treatment. Body
image and weight management are serious concerns
for all adolescents; however, the manipulation of
insulin for weight control is a behavior with serious
consequences. Effective interventions for weight
management need to be structured to focus on the
improvement of self-confidence and body image. In
addition, opportunities for physical activity that
could become a lifelong practice would enhance the

attainment and maintenance of good glycemic con-
trol as well as weight management.

Furthermore, to facilitate self-management behav-
iors for adolescents with diabetes, it is important
that a consensus is reached on policies regarding
medicines and treatment of diabetes in school set-
tings. The collaboration of advocates and policy
makers from local communities, medicine, public
health, and education sectors would enhance this
process. Finally, policies are needed to provide reim-
bursement for insulin administration devices that
are appropriate for adolescents.

Assurance
The transition into adulthood and independence
from parents or other authority figures is marked
with many challenges for adolescents, even more so
for adolescents with diabetes. At the same time,
support from family, peers, and other members of
the community is essential to help control this dis-
ease. Maintaining a balance between these two
opposing features of the needs of adolescents with
diabetes is a challenge for the public health com-
munity. Opportunities for counseling and educa-
tion should be provided in settings frequented by
adolescents, including schools, churches, camps,
community centers, and social and athletic clubs.
Knowledge and awareness of the public health
impact of diabetes and its complications need to be
widespread in the community, especially among
teachers in public schools, among leaders of the
faith community, and among providers of social
services. All schools should ensure healthy food
choices. The health delivery system should assure
the availability of providers who are sensitive to the
needs of adolescent women and who are competent
in the care of adolescents with type 1 and type 2
diabetes. This would improve adherence to diabetes
self-care practices and improve clinical outcomes for
women with diabetes in this age group.
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CASE STUDY
Marie is 28 years old and was diagnosed with type 1 diabetes at age 9. She vividly remembers the first
few years after diagnosis when she had to rely on urine testing to monitor her glucose levels and needed
two insulin shots a day. This morning she does the first of six daily finger sticks to check her blood glu-
cose and determine the settings on her insulin pump. She is thankful for the medical advances in car-
ing for her diabetes and the access she has to these important tools, but she still has to psych herself up to
do her finger sticks, change her pump settings, plan her meals and exercise, take care of her family, and
do well at her job, let alone find time for herself. She wants to keep her diabetes under tight control so
she can continue to be a productive wife, mother, and employee.

As she closely watches her 3-year-old daughter dart around the house, Marie is reminded of the keen
interest her parents took in her diabetes and all they did as she grew up to try to protect her from the
dangers of this disease. She realizes that her diabetes was expensive for the family and appreciates that
her father could afford medical care. It is Marie’s husband, Robert, who now shares in the daily chal-
lenges of her diabetes. Robert was very concerned about Marie and their baby during her pregnancy. He
is glad that Marie received preconception counseling, had carefully planned the pregnancy, and kept an
especially close watch on her blood glucose levels while she was pregnant. All these efforts were very expen-
sive, however. Robert is a manager of a small company that does not provide insurance coverage for its
employees. Marie now works as a real estate agent, and although she has some medical coverage, she has
to pay a very large premium. Robert worries about the expense of diabetes management, whether their
daughter will also develop diabetes, and if Marie will continue to be healthy and an active part of the
family. Marie and Robert read a lot about diabetes but wish they could take more education programs
to understand how to achieve even better diabetes control.

Marie works hard to keep her blood glucose well managed as she tries to balance her family life and job.
It seems that the stress of her increasingly complicated daily life makes diabetes management more dif-
ficult, but her family needs her income. At a recent appointment, her physician told her that she has
some signs of background retinopathy and that her blood pressure is slightly elevated. The physician also
counseled Marie about the advisability of having more children. The doctor put her on an ACE
inhibitor to control her blood pressure and protect her kidneys and told her that the eye problems were
not too serious, but she would continue to closely monitor them. The medicines seem so expensive, but
Marie knows how important it is for her to continue good care. Marie hopes for advances in diabetes
treatment and progress toward a cure so that her child will not lose her mother prematurely or face get-
ting diabetes herself one day.
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4
THE REPRODUCTIVE YEARS

D.L. Rowley, MD, MPH, I.A. Danel, MD, MPH, C.J. Berg, MD, MPH, F. Vinicor, MD, MPH

This chapter presents a review of the prevalence, inci-
dence, and secular trends of diabetes in women of
reproductive age. The demographic, socioeconomic
(including poverty), sociocultural, and environmental
context within which many women with diabetes in
this age group live, work, and raise their families is
described. The effects of these factors on health behav-
iors are discussed. Gestational diabetes and its inter-
generational effects on the future burden of diabetes
among women, preconception counseling, contracep-
tion, and patterns in the use of health services are
described. Available data suggest that increased aware-
ness of the specific needs of this population is needed,
that public policy initiatives be designed to provide
comprehensive and continuous care for women in this
life stage, and that services be delivered to assure the
effective use of these resources. Public health implica-
tions of the findings for reproductive-aged women
address the three core functions of public health: assess-
ment, policy development, and assurance.

The reproductive years extend from early adoles-
cence to midlife. However, because more than 95%
of U.S. women who became pregnant between
1976 and 1996 did so between the ages of 18 and
44 years, especially during their twenties,1 this
chapter will generally address issues relevant to
women aged 18–44 years with diabetes.
(Reproductive health and diabetes is also addressed
in Chapter 3: The Adolescent Years.)

From a public health perspective, during this age
span, women’s general health issues include ade-
quate maintenance and protection of good health,

and often attention to reproductive needs. These
are also the years when many women are continu-
ing to develop educationally, entering the work-
force, and simultaneously establishing and main-
taining their own families. Related challenges dur-
ing these years may include discontinuous employ-
ment, separation and divorce, and consequent loss
of economic security and health care coverage.
These social and economic factors may affect health
directly and may also limit access to, and use of,
health care services.

Further, recent studies indicate that a healthy preg-
nancy is not only of immediate importance to the
mother and newborn but also may affect the likeli-
hood of each developing diabetes many years in the
future (i.e., there is an intergenerational effect of
pregnancy). Finally, the behaviors of women in this
age category and the consequent risk factors for
future chronic diseases are often established during
women’s reproductive years. Therefore, women in
this age group represent an asymptomatic cohort
with extant chronic disease risk factors but little
current clinical disease. Thus, to address the future
devastation caused by diabetes in women older than
44 years of age, it is important to develop a better
understanding of, and public health programs for,
those with or at risk for diabetes in this age group.

This chapter will emphasize some of the public
health issues faced by women who have or are at
risk for diabetes during their reproductive years,
including during pregnancy, and discuss the public
health implications of associated challenges.
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4.1 Prevalence, Incidence, and Trends

Compared with female children and adolescents,
reproductive-aged women have a decreased risk of
developing type 1 diabetes and an increased risk of
developing type 2 diabetes and gestational diabetes
mellitus (GDM).2 Thus, type 2 diabetes accounts
for the majority of cases of diabetes identified dur-
ing this life stage. 

Prevalence
On the basis of data from the Third National
Health and Nutrition Examination Survey
(NHANES III, 1988–1994) of a representative
sample of the noninstitutionalized population, the
total prevalence (previously diagnosed plus undiag-
nosed) of diabetes was 1.7% among women aged
20–39 years and 6% among those aged 40–49 years
(Figure 4-1).3 As expected, women of minority
racial and ethnic origins were 2–3 times more likely
than non-Hispanic white women to have diabetes
(Figure 4-2). Among younger women, the total
prevalence was 3.3% for non-Hispanic blacks,

2.7% for Mexican Americans, and 1.3% for non-
Hispanic whites; among women older than age 39,
estimates were 10.4%, 14.1%, and 4.8%, respec-
tively.

In NHANES III, the prevalence of previously diag-
nosed diabetes increased fourfold, from 1.1%
among women aged 20–39 years to 4.4% among
those aged 40–49 years (Figure 4-1). Women of
minority racial and ethnic origin were more likely
to have a previous diagnosis of diabetes (Figure 
4-2). At younger ages (less than 40 years), preva-
lence was 20%–60% higher among non-Hispanic
black (1.6%) and Mexican American (1.2%)
women than among non-Hispanic white women
(0.9%). By age 40, the disparity in diagnosed dia-
betes increased more than twofold: the prevalence
was 6.7% for non-Hispanic black women, 9.2% for
Mexican American women, and 3.5% for non-
Hispanic white women. These data from NHANES
III are consistent with the findings from several
other surveys (Table 4-1)4-11 and indicate the early
vulnerability of minority women to diabetes.

Figure 4-1. Prevalence of diagnosed and 
undiagnosed diabetes among 
U.S. adults, by age and sex—
NHANES III,* 1988–94
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Figure 4-2. Prevalence of diagnosed and 
undiagnosed diabetes among 
U.S. women, by age and race/ 
Hispanic origin—NHANES III,*
1988–94
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Table 4-1. Prevalence of diagnosed diabetes among reproductive-aged women, by race/Hispanic
origin—United States, 1965–97

Population Year Age group (years) Prevalence (%)

Alaska Natives
Alaska Area Native Health Service 1993 15–24 0.9

25–34 1.7
35–44 7.6

American Indians
Navajo

Teec Nos Pos, Arizona 1990 20–44 5.5
Navajo Health and Nutrition Survey 1991–92 20–44 10.4

Pima 1965–75 25–34 14.5
35–44 35.1

Indian Health Service 1996 20–44 3.8

Hispanics
Hispanic Health and Nutrition Examination Survey 1982–84 20–44

Mexican American 2.3
Cuban 1.8
Puerto Rican 2.5

Behavioral Risk Factor Surveillance System 1994–97 18–44 2.7

Sources: References 7–12.
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Using the diagnostic criteria of the American
Diabetes Association (fasting plasma glucose ≥126
mg/dL ),5 NHANES III also found that 0.6% of
women aged 20–39 years and 1.6% of those aged
40–49 years had diabetes that was undiagnosed
(Figure 4-1).3 Despite their higher prevalence of
diagnosed diabetes, non-Hispanic black and
Mexican American women were also at least 3 times
as likely as non-Hispanic white women to have dia-
betes that was undiagnosed (Figure 4-2). Among
women aged 20–29 years, undiagnosed diabetes was
present in 1.7% of non-Hispanic blacks, 1.5% of
Mexican Americans, and 0.4% of non-Hispanic
whites; by age 40, prevalence rose to 3.7%, 4.9%,
and 1.6%, respectively.

Thus, among reproductive-aged women with dia-
betes, about one-third (35.4%) of women younger
than 40 years and about one-quarter (26.7%) of
those aged 40 years or older did not know that they
had the disease. When NHANES III estimates are

applied to the 1995 intercensal population,12 nearly
1.85 million reproductive-aged women have dia-
betes; in approximately 500,000 of them, the dis-
ease is unrecognized. 

Unlike estimates for children and adolescents, esti-
mates of the prevalence of type 1 diabetes among
U.S. adults are not routinely available by sex.13 In
addition, there are no estimates at all for young
adults aged 20–29 years. The very limited data
available for reproductive-aged women are based on
self-reported data from the Second National Health
and Nutrition Examination Survey (NHANES II,
1976–1980).13,14 Persons diagnosed at age 30 or
older were considered to have type 1 diabetes if
they met the following three criteria: duration of at
least 3 years, continuous insulin use since diagnosis,
and current weight at 125% or less of desirable
weight. Among women aged 30–49 years, the
prevalence was 0.1%.
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Incidence
Data from the 1990–1992 National Health
Interview Surveys (NHIS) show that among
women aged 25–44 years, the 3-year average annual
incidence rate of diagnosed diabetes was 2.8 per
1,000.15 When this rate is applied to the 1995 pop-
ulation, approximately 115,000 new cases of dia-
betes are diagnosed annually in reproductive-aged
women.

Few studies of the incidence of diabetes have been
conducted in minority populations, but regardless
of how diabetes was defined, incidence rates were
consistently higher among minority groups com-
pared with the white population.15-18 In the 16-year
(1971–1987) First National Health and Nutrition
Examination Survey Epidemiologic Follow-Up
Study, the incidence rate of diabetes among black
women aged 25–44 years was about 2–2.5 times
that of their white counterparts.15,16 In the San
Antonio Heart Study, diabetes developed earlier
and the incidence rate was approximately 3 times
higher among Mexican American than non-
Hispanic white women.17 Among participants
recruited during 1979–1982, the 8-year incidence
rate of diabetes for Mexican American women was
4.5% for those aged 25–34 years and 5.2% for
those aged 35–44 years. Comparable rates for non-
Hispanic white women were 0% and 1.8%, respec-
tively, or approximately one-fourth and one-third
the rates for Mexican American women.17 Age-spe-
cific annual incidence rates for Pima Indian women
were similar to rates for Mexican American women:
45.2 per 1,000 at ages 25–34 (4.5%) and 56.4 per
1,000 at ages 35–44 years (5.6%).18

Incidence of type 1 diabetes peaks around puberty
and decreases sharply in late adolescence;2,19 there-
fore, many reproductive-aged women with type 1
diabetes enter this life stage with diabetes already
diagnosed. No reliable incidence data are available
for reproductive-aged women.

Trends
The prevalence of diabetes has been increasing in
all demographic groups for several decades.15,20-25

Overall, between 1980 and 1996, the prevalence
among females younger than 45 years of age
remained steady until 1989, then increased by
27%, from 7.3 per 1,000 in 1989 to 9.3 per 1,000
in 1996.20 An approximate 70% increase in diabetes
prevalence among women aged 30–39 years has
been noted between 1990 and 1998.23 Because the
majority of females younger than 45 years with
diagnosed diabetes are aged 20–44 years, these data
primarily reflect the secular trend among reproduc-
tive-aged women (unpublished data, CDC,
Diabetes Surveillance).

Aging of the population, increased survival, an
increase in the rate at which new cases develop
(true incidence), and increased or improved identi-
fication of cases are factors that may, singly or in
combination, contribute to secular increases in
prevalence. In young adulthood, aging and mortali-
ty make relatively little contribution to the secular
trend observed.21,26 However, data from several large
population-based studies indicate that since the
1960s, a rising temporal trend in incidence of type
2 diabetes has been occurring in all age, sex, and
racial/ethnic groups.22,24,25 The steepest rise has
occurred among younger adults. Consequently, at
this stage of life, incidence is making the greatest
contribution to the increasing prevalence observed
among young women.

Overweight,27 weight gain,28 and lack of physical
activity29 are major risk factors for developing dia-
betes. These factors have become increasingly com-
mon among adolescents and young adults since the
1960s, with the greatest increase taking place dur-
ing the 1980s.30-33 One population-based study of
women aged 18–30 years found that over the 7
years from 1985–1986 to 1992–1993,33 average
daily energy intake increased while physical activity
and physical fitness decreased; these changes
occurred concurrently with increasing body mass.33

Weight gain was strongly associated with decreased
physical fitness.33

The rapid changes in these risk factors among
reproductive-aged women suggest a populationwide
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impact of social and environmental factors.
Moreover, they also suggest that increasing numbers
of women, especially nonwhite women, are now at
risk of having pregnancies complicated by diabetes.

Gestational Diabetes
As defined by the Fourth International Workshop-
Conference on Gestational Diabetes Mellitus,
GDM is the presence of carbohydrate intolerance
of varying degrees of severity with onset or first
recognition during pregnancy.34 This definition
includes all diabetes in pregnancy whether or not
the condition was treated with insulin, persisted
after pregnancy, or was provoked by or preceded
the index pregnancy.34

GDM is significant because it is associated with
both immediate and long-term implications for the
health of the woman35-37 and her offspring.38-40

Women with GDM have a 25%–45% higher risk
for recurrence in the next pregnancy37 and a future
risk of nongestational diabetes (primarily type 2)
ranging from 17% to 63% during the 5 to 16 years
following the index pregnancy.36,38

The prevalence of GDM is highly variable within
and between populations throughout the world.41

In the United States, estimates of overall prevalence
of GDM range from 2.5% to 4% of pregnancies
that result in live births.42-44 Generally, prevalence of
GDM is based on data from universal screening of
pregnant women.45-48 Variation in estimates of fre-
quency of GDM may arise from differences in
screening45 and diagnostic34 protocols, case ascer-
tainment criteria,42,43,49,50 distributions of risk
factors,41,46,47 and background level of type 2 dia-
betes.41

Women are more likely to develop GDM if they
are older; have high prepregnancy weight, high
body mass index, or weight gain in young adult-
hood; have high parity or a history of a previous
adverse pregnancy; or have preexisting hypertension
or a family history of diabetes.36,38,47,51 Of interest,
these predictive characteristics are also similar to
traditional risk factors for type 2 diabetes.

As with type 2 diabetes, the prevalence of GDM
varies by race and ethnicity.41,43-48 Estimates for all
women who had single live births during
1993–1995 show considerable variation within and
between groups of mothers in the United States.43,44

For example, among Hispanics, the age-adjusted
prevalence of GDM is lowest in Cuban (2.3%),
highest in Puerto Rican (3.9%), and intermediate
for Mexican (2.8%) and South American (2.4%)
mothers (Table 4-2).43 Some groups of American
Indian women have prevalence rates of GDM con-
siderably higher than the national average.49,51

Among Zuni Indian mothers, reported prevalence
is 15.1%; among Navajo Indian women, prevalence
was 7.8% and 10.4% at ages 20–29 and 30–39
years, respectively.

4.2 Sociodemographic Characteristics 

Age, Race, and Ethnicity
In the reproductive years, women with type 1 dia-
betes are more likely than women with type 2 dia-
betes to be diagnosed before adulthood (mean ages,
15.7 years versus 29.3 years). The age distributions
of the two groups are therefore very different—8 of
10 women with type 1 diabetes are aged 18–44
years, compared with approximately 1 of 10
women with type 2 diabetes.52

No data are available on the racial and ethnic distri-
bution of women with diabetes in this age group.
However, in the 1989 NHIS, it was observed that
20.2% of persons with diabetes are non-Hispanic
black, 4.8% are Mexican American, and 5.4% are
of other races.52

Marital Status/Living Arrangements
The 1989 NHIS found that women aged 18–44
years with type 2 diabetes were more likely than
their nondiabetic counterparts to report that they
were married, divorced, or separated and less likely
to report that they had never married (Table 4-3).52

These differences in marital status between diabetic
and nondiabetic women were more pronounced
among black than white women. Furthermore,
among women with diabetes, black women were



Table 4-2. Crude and age-adjusted* prevalence† of diabetes during pregnancy, by race/Hispanic
origin—United States, 1993–95

Prevalence (%)
Race or Hispanic origin Number of women Crude Age-adjusted

Non-Hispanic
White 6,996,046 25.3 24.3
Black 1,770,102 22.6 27.5

Hispanic
Mexican 1,331,361 22.8 27.5
Puerto Rican 161,065 31.6 38.7
Cuban 35,148 24.9 22.7
Central/South American 271,639 25.4 24.3

American Indian/Alaska Native 108,982 43.9 52.4

Asian/Pacific Islander
Chinese 77,359 39.1 27.3
Japanese 25,885 26.8 21.6
Hawaiian 16,982 28.9 32.6
Filipino 88,487 39.8 32.0
Asian Indian‡ 31,574 56.1 44.3
Korean‡ 24,918 19.3 16.1
Samoan‡ 4,855 25.7 28.7
Vietnamese‡ 34,140 24.3 19.5

Total 11,384,926 25.3 –

* Per 1,000 singleton live-born infants.
† Standard population = aggregate of all races and Hispanic origin.
‡ Data available for seven states only.

Source: Reference 43.
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less likely than white women to be married (59.9%
versus 70.4%) and more likely to be divorced or
separated (21.8% versus 13.6%). In addition, black
women with diabetes were almost twice as likely as
their white counterparts to live alone (9.3% versus
5.7%) and also more likely to live in larger house-
holds (59.2% versus 37.3%). 

Education/Income/Employment
Reproductive-aged women with type 2 diabetes
have fewer years of education, lower incomes, and
are less likely than women without diabetes to be in
the labor force (Table 4-3).52 Among women aged
18–44 years, the percentage of those with diabetes
who reported that they had completed more than
12 years (30.8%) of education was substantially
lower than that of women without diabetes
(45.6%); the percentage who had completed at

least 16 years was about half that of their nondia-
betic peers (12.8% versus 20.0%). Second, more
than half (52.9%) of all women with type 2 dia-
betes reported a family income less than $20,000.
Indeed, for almost half of these women with dia-
betes, income was less than $10,000. In contrast,
the percentages for women without diabetes were
30.7% and 12.2%, respectively. Third, women with
diabetes (52.1%) were less likely than those without
diabetes (70.8%) to report that they were employed
and more likely to report that they were not in the
labor force (38.9% versus 25.7%). As expected, in
this age group, most women who were not working
reported that keeping house was their usual activity
in the past 12 months. 

These differences were magnified in terms of race
and ethnicity. Regardless of diabetes status, black



Table 4-3. Prevalence (%) of sociodemographic characteristics of women aged 18–44 years with 
and without type 2 diabetes, by race/Hispanic origin—United States, 1989

Non-Hispanic white Non-Hispanic black Total
Characteristic Diabetes No diabetes Diabetes No diabetes Diabetes No diabetes

Marital status
Married 70.4 67.2 59.9 37.0 65.6 62.7
Widowed 1.0 0.6 3.6 1.5 2.1 0.7
Divorced or separated 13.6 10.5 21.8 17.7 19.0 11.4
Never married 15.0 22.2 14.7 43.8 13.2 25.2

Living arrangements
Alone 5.7 8.7 9.3 8.2 6.1 8.3
Nonrelative only 1.4 3.4 2.4 0.9 1.9 2.9
Spouse 69.7 66.7 59.9 35.1 65.3 61.8
Other relative only 23.2 21.2 28.5 55.8 26.8 27.0

Household size (no. of persons)
1 7.0 12.1 11.7 9.2 8.0 11.3
2 24.6 20.8 23.1 20.6 22.4 20.2
3 31.0 24.3 6.1 23.4 25.9 23.9
≥4 37.3 42.8 59.2 46.7 43.8 44.6

Education (years)
<9 2.6 1.8 6.3 3.0 6.9 3.6
9–12 62.9 49.7 63.5 61.3 62.3 50.8
>12 34.6 48.4 30.2 35.7 30.8 45.6
≥16 17.3 22.3 4.8 10.8 12.8 20.0

Annual family income ($thousands)
<10 21.0 8.7 30.5 28.6 25.7 12.2
10 – <20 23.0 16.8 46.9 24.9 27.2 18.5
20 – <40 36.2 37.7 8.6 31.5 29.6 36.5
≥40 19.9 36.8 14.1 15.0 17.5 32.8

Employment status
Employed 56.2 73.3 37.4 65.1 52.1 70.8
Unemployed 8.9 3.0 13.6 6.9 9.0 3.5
Not in labor force 34.9 23.7 49.0 28.0 38.9 25.7

Source: Reference 52.
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women had fewer years of education, lower
incomes, and were less likely to be employed than
white women (Table 4-3).52 Black diabetic women
were less likely than their white counterparts to
have completed more than 12 years of education
(30.2% versus 34.6%) and even less likely to have
completed 16 or more years (4.8% versus 17.3%).
Among black women with diabetes, more than
three-fourths (77.4%) reported family incomes less
than $20,000, and although approximately 37%
were employed, almost half (49.0%) were not in

the labor force. Comparable percentages for white
women were 44.0%, 56.2%, and 34.9%, respec-
tively. These racial disparities in education, income,
and employment were more pronounced among
women with diabetes than among those without
diabetes.

Reproductive-aged women with diabetes also have
fewer years of education, lower incomes, and are
less likely to be in the labor force than their male
counterparts.52 Further, these sex differences are
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greater among persons with diabetes than in the
nondiabetic population. Education, income, and
employment are commonly used indicators of
socioeconomic status (SES). The findings from the
1989 NHIS suggest that among reproductive-aged
women, diabetes amplifies the racial and sex dispar-
ities in SES found in the general population.
Moreover, the gap in SES between women with
and without diabetes appears to have worsened over
time.53 For example, data from the 1979–1981
NHIS showed that 37.1% of women without dia-
betes were in the highest income group (≥$25,000),
compared with 32.7% of women with diabetes. By
1989, 32.8% of women without diabetes were in
the highest income group (≥$40,000) compared
with only 17.5% of women with diabetes. Further,
whereas the percentage of employed nondiabetic
women increased from 62.7% in 1979–1981 to
70.8% in 1989, the percentage of employed diabet-
ic women increased only slightly, from 49.8% dur-
ing 1979–1981 to 52.1% in 1989.

Presently, no data on sociodemographic characteris-
tics among women with diabetes of other ethnic
origins are available, nor are they available for
reproductive-aged women with type 1 diabetes.52

4.3. Impact of Diabetes on Health Status

Death Rates
Diabetes mellitus is a leading cause of death among
American women of reproductive age.54 In 1996,
diabetes ranked ninth overall, ninth among white
and Hispanic women, and seventh among black
women aged 25–44 years. However, because dia-
betes is not recorded anywhere on more than 60%
of the death certificates of decedents with dia-
betes,55 data derived from death certificates signifi-
cantly underestimate the actual contribution of dia-
betes to total mortality in the U.S. population as
well as the mortality risk for people with diabetes.

Many clinical and epidemiologic studies of selected
populations have shown consistently that people
with diabetes have higher mortality rates than those
without diabetes.10,26,55-65 Most of these studies

recruited middle-aged subjects and provided sum-
mary age-adjusted measures; consequently, few data
on mortality exist for diabetic women younger than
45 years of age.

The First National Health and Nutrition
Examination Survey (NHANES I, 1971–1975)
included a representative sample of the noninstitu-
tionalized U.S. population aged 25–74 years.
Participants with and without diabetes at baseline
examination were followed through 1992–1993.63

Vital status was ascertained for 97.9% of persons
with diabetes and 96.1% of those without. In all
age, sex, and non-Hispanic racial groups, death
rates were higher for people with diabetes than for
those without diabetes. 

Among those aged 25–44 years, the overall death
rate for women with diabetes was more than 3
times the rate for women without diabetes (9.3 per
1,000 person-years versus 2.9 per 1,000 person-
years).63 Excess mortality among women with dia-
betes was present in both white and black groups,
but the magnitude of the excess in black women
(2.6) was smaller than that in white women (4.0).

Figure 4-3. All-cause mortality rates for U.S. 
adults aged 25–44 years, by 
diabetes status, sex, and race/
Hispanic origin, 1971–93
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This racial difference may be due, in part, to the
higher death rates experienced by nondiabetic black
women than by nondiabetic white women (Figure
4-3).

Among women with diabetes, the death rate among
black women was twice the rate of white women
(17.3 per 1,000 person-years versus 8.7 per 1,000
person-years) (Figure 4-3). The sex differential in
mortality seen in the general population is also
found in the diabetic population (i.e., the death
rate among diabetic women is lower than the rate
among diabetic men). However, the NHANES I
Follow-Up Study found that whereas the death rate
among diabetic white reproductive-aged women
was approximately one-third the rate of their male
counterparts (8.7 per 1,000 person-years versus
23.9 per 1,000 person years), in this age group no
sex differential in mortality was seen among diabet-
ic blacks in this age group.63

Data from the NHANES I Follow-Up Study repre-
sent the experience of adults primarily with type 2
diabetes; only 49 persons were thought to have type
1 diabetes.63 The Diabetes Epidemiology Research
International (DERI) Mortality Study followed per-
sons in Allegheny County, Pennsylvania, who were
diagnosed with type 1 diabetes before the age of 18
years.64 Estimated death rates for women with dia-
betes were 2.6 per 1,000 at ages 20–24 years, 7.7
per 1,000 at ages 25–29 years, and 16.6 per 1,000
at 30–39 years. Follow-up data for the period
through 1990 also suggest that the racial disparity
in mortality present in persons with type 2 diabetes
is also present among persons with type 1.65 In the
DERI cohort, black women died at almost 4 times
the rate of white women (15.9 per 1,000 person-
years versus 4.0 per 1,000 person-years). Although
the numbers of events were small, the data also sug-
gest that among persons with type 1 diabetes, the
burden of mortality among younger black women
is markedly higher than that among black men of
similar age.65 Of interest, there was no sex differ-
ence in mortality among whites in this age group.

Complications
All people with diabetes, including reproductive-
aged women, have higher risks of morbidity than
those without diabetes. Common medical compli-
cations associated with diabetes include microvascu-
lar disease (retinopathy, nephropathy, and neuropa-
thy) that is specific to diabetes and manifestations
of atherosclerotic macrovascular disease (coronary
heart disease, stroke, and peripheral vascular disor-
ders). These complications, especially microvascular
diseases, are strongly related to the duration of
exposure to the altered metabolic state associated
with diabetes. Consequently, most data available for
younger adults are derived from studies of persons
who developed diabetes before adulthood.

Retinopathy. Diabetic retinopathy is caused by alter-
ations in the small blood vessels in the retina in
response to hyperglycemia and hypertension.66

Diabetic retinopathy is classified as either nonpro-
liferative or proliferative diabetic retinopathy
(PDR).

Retinopathy is associated with the duration of dia-
betes.66 Seven years after the diagnosis of type 1 dia-
betes, 50% of patients will have some degree of
retinopathy; 20 years after diagnosis, more than
90% are affected. In the Wisconsin Epidemiologic
Study of Diabetic Retinopathy (WESDR), 3 years
after diagnosis among people with the onset of dia-
betes after age 30 who were not taking insulin,
23% had retinopathy and 2% had PDR. After 20
years, 60% in this group had retinopathy and 5%
had PDR.

In the WESDR, there were no significant differ-
ences in the 4- or 10-year incidence or progression
of diabetic retinopathy between the sexes for people
with either younger-onset (less than 30 years of age)
or older-onset diabetes.66 It is therefore important
to realize that women who develop retinopathy
during their reproductive years are most likely to
have been diagnosed before adulthood (i.e., they
probably have type 1 diabetes). In addition, 
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pregnancy is a risk factor for the progression of
retinopathy among women with type 1 diabetes.67

In one case-control study, pregnant women were
twice as likely to progress to PDR as nonpregnant
women (7.3% versus 3.7%). This finding remained
statistically significant even after controlling for gly-
cated hemoglobin (HbA1c).

68

Nephropathy. Diabetic nephropathy is the most
common single cause of end-stage renal disease
(ESRD) in the U.S. population (about 40% of new
cases of ESRD are due to diabetes) and is the dia-
betic complication associated with increased cardio-
vascular disease morbidity and mortality.69 Among
people with diabetes for 15 or more years,
nephropathy develops in 35%–40% of patients
with type 1 diabetes and less than 20% of those
with type 2 diabetes.70 However, because type 2 dia-
betes is much more common than type 1, the
majority of cases of ESRD due to diabetes are in
persons with type 2 diabetes.70 In the reproductive
years, diabetic nephropathy may be diagnosed
somewhat earlier in women than men because as
many as 25% of all cases of diabetic nephropathy
among women can be diagnosed during pregnancy.
In early pregnancy, women with preexisting diabet-
ic nephropathy may have a marked increase in pro-
tein excretion because of the rise in glomerular fil-
tration rate that normally occurs in pregnancy.70

This phenomenon may increase the likelihood of
earlier detection of diabetic nephropathy.

Pregnancy does not seem to adversely affect the
course of early diabetic renal disease.70,71 However,
pregnancy hastens the onset of end-stage renal dis-
ease in women who have more severe impairment
as manifested by hypertension and decreased renal
function.

Cardiovascular disease. Diabetes is a major risk fac-
tor for cardiovascular disease (CVD), primarily ath-
erosclerotic coronary heart disease (CHD), and
stroke.72 CHD is the most common cause of mor-
tality and morbidity among people with diabetes.
CHD is also the most costly of the long-term
chronic complications of diabetes because of the

frequency of events and the need for hospitalization
and use of technological devices.73,74 However,
CHD is uncommon before 30 years of age, even
when diabetes is diagnosed in childhood.73 In addi-
tion, the data from most population-based studies
are derived from middle-aged participants. Thus,
data are sparse on the frequency of CHD among
reproductive-aged women; the most reliable data
are from studies of persons with type 1 diabetes.

The EURODIAB IDDM complications study of
3,250 adults with type 1 diabetes included men
(51%) and women (49%) with similar mean age
(33 years) and duration of diabetes (14.6 years).75

Among women, the overall prevalence of total
CVD was 10%, including myocardial infarction
(1.5%), angina (1.8%), and stroke (0.9%). There
was no sex difference in prevalence of CVD.
Within the reproductive age range, estimates for the
prevalence of CVD were 6% and 8% for women
aged 15–29 and 30–44 years, respectively. The
prevalence of CVD was associated strongly with
duration of diabetes in both sexes. For duration of
less than 15 years, the prevalence was somewhat
greater among women than men (for 1–7 years, 9%
versus 6%; for 8–14 years, 7% versus 5%, respec-
tively).76 These data suggest that the protection
from CVD found in nondiabetic women is lost in
the presence of diabetes, even at these younger
ages.77

Other population-based studies provide additional
information regarding CVD in reproductive-aged
women with diabetes. According to the 1989
NHIS, among adults aged 18–44 years with dia-
betes, the overall prevalence of self-reported angina
was 3.9%.73 In this age group, angina was twice as
likely to be reported among those with type 2 dia-
betes as those with type 1 diabetes (1.9%). Insulin
users were more likely to report angina (4.9%) than
those who did not use insulin (3.8%). Perhaps most
impressively, compared with persons without dia-
betes, those with diabetes reported a 10-fold higher
prevalence of self-reported ischemic heart disease
(2.7% versus 0.2%).73 Unfortunately, these NHIS
data were not stratified by sex.
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In the Nurses’ Health Study, a cohort of women
recruited at ages 30–55 years and followed for the
8-year period 1976 to 1984, the risk of developing
CHD and stroke among women with diabetes was
6.7 and 4.1 times that among women without dia-
betes, respectively.58 Women who were diagnosed
with diabetes before age 30 years had greater inci-
dence of cardiovascular disease: the relative risks
(RR) were at least 10 times those of their nondia-
betic counterparts (CHD, RR=12.2; stroke,
RR=10.0).58

Because of 1) the magnitude of the problem of
CVD in persons with diabetes, including
women,77,78 2) evidence of efficacious interventions
involving lipid and blood pressure reduction in dia-
betic women in this age category,79,80 3) the need to
target high-risk diabetic persons,81 and 4) gaps in
the application of these efficacious prevention pro-
grams in actual practice, improved delivery of effec-
tive clinical interventions is needed.

However, to maximize efforts to reduce the burden
of diabetes for women at this stage of life (as well as
future generations),82,83 one must move beyond a
clinical view of diabetes.84 For example, reproduc-
tive-aged women with diabetes—even in the
absence of clinically apparent diabetes complica-
tions—often have risk factors leading to later devel-
opment of cardiovascular disease, renal disease,
retinopathy, and other chronic conditions.
Reproductive-aged women with diabetes are silently
“cardio-toxic” and poised to display the conse-
quences of these diabetes-associated risk factors.
How should these diabetic women who have yet to
develop typical clinical manifestations of diabetes
be identified? What are the risks and benefits of
such screening programs? Should this large cohort
of reproductive-aged women with diabetes but no
apparent clinical disease be the target of interven-
tions before they develop CVD? If CVD does
develop, what is the impact on the family (since the
woman is most often the family caregiver and man-
ager as well as a contributor to the economic securi-
ty of the family)? These important public health

issues relevant to reproductive-aged women with
diabetes must be considered.

Intensive Therapy and Its Effects on Quality of Life
In determining the burden of a disease, clinical
medicine and public health have traditionally mon-
itored mortality rates. This singular criterion for
disease burden reflects the dominance of acute,
infectious diseases in the first half of the 20th centu-
ry. With the emergence of chronic diseases during
the latter half of the 20th century, other indicators—
morbidity, disability, economic impact, and espe-
cially health-related quality of life (HRQOL)—have
been used as measures of disease burden. HRQOL
captures aspects of self-perceived well-being affected
by the presence or treatment of disease85,86 and
focuses on outcomes within the context of patient
expectations.86-88 As a result of increasing attention
to “tight diabetes regulation,”89,90 HRQOL measure-
ments are being used. In the Diabetes Control and
Complications Trial (DCCT), multiple indices of
quality of life (one specific to diabetes and two
more general measures) examined the effect of
intensive therapy compared with conventional glu-
cose control for type 1 diabetes.91 Despite the
increased demands of intensive therapy, no deterio-
ration was noted in quality of life except among
patients who experienced repeated, severe hypo-
glycemic episodes.91 No differences were noted
between sexes. However, these patients had access
to a multidisciplinary team of professionals, and
time, effort, and resources were directed to patients
receiving intensive therapy.92 The United Kingdom
Prospective Diabetes Study, which examined the
impact of improved glucose and blood pressure
control in persons with type 2 diabetes, also meas-
ured HRQOL and could detect no significant dif-
ferences in quality of life measurements between
intensive and control treatment strategies, or
between women and men.93 Indeed, studies suggest
that with improved glycemic—and perhaps blood
pressure—control, perceived quality of life is better
among patients, including reproductive-aged
women.88,94,95
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However, the complexities of HRQOL need greater
study, including analyses of such factors as type of
therapy, sex, education level, cultural factors, race
and ethnicity, and professional or social support
among reproductive-aged women.88,96 Although
measurement of HRQOL for chronic conditions
such as diabetes is a useful indicator of disease bur-
den, present assays still focus almost exclusively on
the individual woman with diabetes. Poor quality
of life due to diabetes or its treatment, however, has
a considerably broader impact on groups of people
and society at large. If the HRQOL of an individ-
ual reproductive-aged woman is low, the family,
community, and society also experience a lower
HRQOL. For example, diminished job perform-
ance, productivity, and income associated with low
HRQOL of an individual woman with diabetes
also affects the family income and perhaps business
productivity.95 Further, with improved diabetes con-
trol, not only does the individual experience a high-
er HRQOL, but also society at large benefits in
terms of employment and productivity.95 Thus,
even as the diabetes community moves toward
measurements of quality of life as an important
indicator of disease control, a broader societal view
of this dimension should be considered as part of a
public health approach to diabetes among repro-
ductive-aged women.

Hospitalizations
Data on hospitalization rates for women with dia-
betes are available from the National Hospital
Discharge Survey (NHDS). However, NHDS data
are limited by a lack of personal identifiers and
hence offer no way to distinguish people with mul-
tiple annual hospitalizations. Using NHDS data, a
U-shaped trend was noted between 1980 and 1994
in hospital discharge rates among women aged
20–44 years with diabetes as the primary, or first-
listed, diagnosis. These rates decreased from 14 per
10,000 population in 1980 to 8.4 in 1990 and
then increased to 11.2 in 1994.97 Women with dia-
betes aged 20–44 had higher hospitalization rates
than men in the same age group in the early 1980s,
but these hospitalization rates decreased during the
1990s. White women aged 20–44 with diabetes as
a primary diagnosis had lower hospitalization rates

than all women; however, the same U-shaped trend
curve was noted: rates were 10.9 per 10,000 popu-
lation in 1980, 5.7 in 1990, and 7.4 in 1994.97

Because of small numbers, no reliable information
is available on hospitalization rates among black
women with diabetes as a first diagnosis.

Among people aged 20–44 years, hospitalization
discharge rates for diabetes as any listed diagnosis
(per 10,000 population) are slightly higher for
women than for men. Between 1980 and 1994,
rates for men showed a tendency to increase from
24.8 to 32.0 discharges per 10,000 population,
while those for women fluctuated between 33 and
42 with no clear trend. Black people had higher
discharge rates for diabetes than white people, and
black women had the highest rates of all, fluctuat-
ing between 57 and 74 discharges per 10,000 pop-
ulation. 

Among persons aged 44 years or younger with dia-
betes, hospitalization rates with diabetes listed as
the primary diagnosis decreased during this time
period from 162 per 1,000 diabetic population to
110.97 Rates were slightly higher for men than for
women but decreased for both sexes. Rates for
white women with diabetes as a primary diagnosis
were lower than for women as a whole, suggesting
that black women with diabetes had a higher dis-
charge rate. However, results were not reported sep-
arately for black women. 

Hospital discharge rates among people aged 44
years or younger with diabetes as any listed diagno-
sis also decreased between 1980 and 1994, from
325 per 1,000 diabetic population to 283. Rates
decreased for both sexes and were slightly higher for
women than for men. Hospitalization rates for
white men and women with diabetes tended to
decrease between 1980 and 1994 but remained
unchanged for black men and women. Between
1990 and 1994, hospitalization rates with diabetes
as any listed diagnosis were 300–360 per 1,000 dia-
betic population for black women and 195–235 per
1,000 diabetic population for white women.97 The
higher hospital discharge rates for black women
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with diabetes than for white women with diabetes
suggest that black women may receive less adequate
or appropriate ambulatory care and thus require
more hospitalizations for complications.

Data from the 1994–1997 NHIS are consistent
with the findings presented above. Approximately
21% of women aged 18–44 years with diabetes
reported at least one hospitalization in the previous
year (excluding any hospitalizations for childbirth),
compared with only 6% of women without dia-
betes. 

Hyperglycemia During Pregnancy
An initial recognition of hyperglycemia occurs in
pregnancy either because of prepregnancy diabetes
or because of GDM. Earlier studies of hyper-
glycemia during pregnancy focused primarily on
the health of the infant because of higher rates of
perinatal morbidity, particularly when GDM is not
treated or when preexisting diabetes is not well con-
trolled.34,35 Mothers with diabetes or GDM also
deserve attention because they are at greater risk
than nondiabetic pregnant women for pregnancy
complications including preeclampsia, caesarean
section, and infections.34,35,84

However, in addition to these clinical reasons for
attention to hyperglycemia during pregnancy, the
future of the reproductive-aged woman with GDM
as well as the future of her offspring are two impor-
tant public health issues that are receiving increas-
ing recognition. For women, GDM is a risk factor
for the recurrence of GDM in future pregnancies
and also for the subsequent future development of
type 2 diabetes.35-37 Recurrence rates for progression
to subsequent type 2 diabetes increase with the age
of the mother and for women with other risk fac-
tors for developing type 2 diabetes, especially eth-
nicity, prepregnancy and postpregnancy weight and
weight gain, parity, family history of type 2 dia-
betes, and level of physical activity after pregnan-
cy.35-37

Several important public health issues require addi-
tional study, such as what should be the screening

recommendations for GDM, including cut-off
points as well as evidence to decide whether screen-
ing should be routinely performed for all
women.34,98,99 For example, it is possible that consid-
erable harm could occur when a woman is told that
she has GDM in the absence of solid evidence that
adverse outcomes will occur in all women.99 Also,
what should be the clinical practice recommenda-
tions for women with either prepregnancy diabetes
or GDM? Should all women with either of these
conditions receive only specialty care? Is overuse of
services (such as universal screenings and C-
sections100) now occurring, which from a societal
perspective is as harmful as underuse of services for
the individual woman? Finally, considering the evi-
dence documenting the progression of GDM to
type 2 diabetes, especially in minority populations,
what should be the guidelines for follow-up to
detect type 2 diabetes early? Even more important-
ly, are primary prevention programs, especially
behavioral strategies, likely to either prevent or at
least delay this progression, as has been demonstrat-
ed with the use of medication in high-risk popula-
tions?101

Recent studies have identified other important con-
sequences of maternal hyperglycemia—the impact
on offspring beyond the immediate peripartum
period. This intergenerational effect of hyper-
glycemia during pregnancy has long-term effects on
the metabolism and health of the offspring of that
pregnancy. Children of diabetic mothers have up to
a 10-fold increased risk of becoming obese during
childhood and adolescence, as well as developing
glucose intolerance in puberty.39,102-104 Further, it has
been observed that the likelihood of a person devel-
oping type 2 diabetes is 70% greater if the mother
has type 2 diabetes than if the father has diabetes,105

suggesting that the intrauterine environment, in
addition to genetics, contributes to the subsequent
development of diabetes in the offspring of diabetic
mothers.

Additional studies have extensive documentation of
the effects of the intrauterine environment on the
subsequent development of many chronic diseases,
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even in the offspring of women without hyper-
glycemia during pregnancy. Initial studies in the
United Kingdom have indicated that the develop-
ment of components of the insulin resistance syn-
drome (IRS)—hypertension, central adiposity, dys-
lipidemia, insulin resistance, and hyperglycemia—
was inversely correlated with the size of the baby at
birth (i.e., the smaller the baby, the more likely that
newborn will develop components of the IRS
20–40 years later).39,106-110 This relationship, with
some variation (e.g., U-shaped relationship between
fetal/newborn size and subsequent IRS),39 has now
been observed in different populations throughout
the world.110,111 These findings suggest that changes
in the growth and development of the fetus in
utero that are secondary to nutritional disturbances
are associated with permanent metabolic alterations
in the offspring that will result in chronic condi-
tions like impaired glucose tolerance, type 2 dia-
betes, CVD, and hypertension. Although a specific
pathophysiologic mechanism for the effect of
improper in utero nutrition has yet to be identified,
the concept of “fetal programming” may be rele-
vant.112,113 Impaired beta cell function or peripheral
insulin resistance secondary to impaired fetal matu-
rity associated with maternal hyperglycemia114 may
contribute, along with obesity and inadequate phys-
ical activity, to type 2 diabetes in youth.115-117

Several important public health issues emerge from
the preceding metabolic and epidemiologic observa-
tions of reproductive-aged women, especially if
hyperglycemia is present. Considering 1) the dia-
betes epidemic in the United States and throughout
the world,118-120 2) recognition of the importance of
primary prevention (in addition to improved dia-
betes care) to control the emerging burden of dia-
betes,121 and 3) initial evidence that the progression
of GDM or impaired glucose tolerance to type 2
diabetes can be reduced,101,122 decisions need to be
made about screening for GDM, as well as offering
effective nutrition and physical activity programs
for those at higher risk of developing diabetes (e.g.,
reproductive-aged women).

4.4 Health-Related Behaviors

Risk Behaviors and Risk Factors
Although several immutable factors are associated
with an increased risk of developing type 2 diabetes
(e.g., genetics, age, race/ethnicity),6,123,124 personal
patterns of behavior also contribute to a greater
incidence of diabetes. Thus, nutritional patterns
that increase the risk for elevated body mass index
(BMI) or weight gain after age 18, lack of physical
activity, and cigarette smoking are behavioral risk
factors associated with the development of type 2
diabetes and its complications.

Obesity. Population-based data from several studies
document an increase in overweight (BMI ≥25
kg/m2) and obesity (BMI ≥30 kg/m2) in the United
States over the last decade.125,126 A 47% increase in
the percentage of women who were obese among
those aged 18 years or older was noted between
1991 and 1998.126 Overweight, weight gain, and
obesity are associated with consequent impaired
glucose tolerance and type 2 diabetes.27,28,127 For
example, NHANES II data indicate that diabetes is
2.9 times more prevalent among overweight people
than those of normal weight status.28 Thus,
increased obesity in the United States may be con-
tributing to the increase in the prevalence of dia-
betes. Between the National Health Examination
Survey (NHES, 1963–1965) and NHANES II
(1976–1980), the prevalence of obesity among girls
aged 12 to 17 years increased by 108% among
whites and 151% among blacks.128 Obesity is also
greater among black than white women, and the
percentage of women of both races who are over-
weight increases with age up to age 70.126 Data from
NHANES II showed that 9% of white women and
24% of black women aged 20–24 years were over-
weight as were 25% of white women and 41% of
black women aged 35–44 years—a prevalence 65%
higher among black women.28

In recent studies documenting a disturbing increase
in diabetes in the United States,23,120 a statistical
association between weight and increasing 
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prevalence of diabetes in both black and white
women has been confirmed. Among women aged
30–55 years in the Nurses’ Health Study, the risk
for diagnosed diabetes increased almost exponen-
tially with increases in BMI:27,127 women with a
BMI of 23–23.9 kg/m2 had a risk of developing
diabetes 3.6 times higher than women with a BMI
of less than 22 kg/m2. The risk of developing dia-
betes for women with a BMI of 29–30.9 kg/m2 was
20 times higher, and for women with a BMI of 35
kg/m2 or more, it was 61 times higher. A separate
analysis of data from the Nurses’ Health Study
showed that attributable risk for body weight to the
incidence of type 2 diabetes also increased with
BMI. Among women with a BMI of more than 33
kg/m2, 98% of the diagnoses of diabetes were
attributable to obesity. Further, weight gain after
age 18 years was a major determinant of risk.
Finally, the Nurses’ Health Study found that in
addition to BMI, waist-to-hip ratio (WHR) and
waist circumference were also independent predic-
tors of subsequent development of diabetes,27,127

suggesting that useful, accessible, and simple tools
to determine the risk of developing diabetes are
available. 

The impact of pregnancy on subsequent weight
gain over time and with increasing age is a unique
challenge to women and increases their chances of
developing diabetes.129-132 For example, over a 5-year
period, women who had previously given birth at
least once gained 2 kg–3 kg and had a greater
increase in WHR, independent of weight gain, than
did women who were giving birth for the first
time.129,130 Further, black women had greater
increases in adiposity at each level of parity than
did white women.130 Although not all studies have
confirmed this impact of pregnancy on subsequent
weight gain in reproductive-aged women,131 about
15%–20% of women experience substantial weight
gain after delivery,132 thereby acquiring a greater risk
of developing type 2 diabetes. The interaction of
this weight gain after pregnancy with the presence
of GDM may be a major factor in progression to
type 2 diabetes, especially in women from minority
populations.35,37,46,48

Physical inactivity. The interrelationships between
weight gain and physical inactivity in the develop-
ment of type 2 diabetes are complex. In a prospec-
tive 7-year study of residents of urban areas aged
18–30 years, a strong association between weight
gain and decrease in physical fitness was noted.33,133

Further, the association of weight gain with
decreased physical fitness was greatest among those
who were overweight at baseline. Finally, black
women weighed more and reported significantly
less physical activity at baseline than white women
and had a higher percent increase in overweight.133

Several recent publications have examined relation-
ships between physical activity and the subsequent
development of diabetes in high-risk populations,
including women aged 18–44.29,33,122,134 In general,
women who engage in more physical activity over a
longer period of time have a decreased likelihood of
developing type 2 diabetes. In terms of differences
in amount, type, or duration of physical activity
between women with and without diabetes, among
women aged 18–44 years, rates of physical activity
and exertion of 2,000 kcal/wk or more did not vary
by diabetic status. Although women with diabetes
were more likely than women without this condi-
tion to engage in walking, they were less likely to
report other regular physical activity.135

Improving physical activity behaviors among 
reproductive-aged women is clearly a relevant inter-
vention for preventing type 2 diabetes.121,136

Cigarette smoking. The prevalence of cigarette smok-
ing among persons with or at risk for diabetes is
not very different than in persons without dia-
betes.137 In addition to the likely greater incidence
of diabetes complications in diabetic persons who
smoke,138,139 more recent studies suggest that ciga-
rette consumption is associated with a greater inci-
dence of type 2 diabetes in an independent and
dose-dependent fashion,140,141 perhaps due to
increased insulin resistance in association with ciga-
rette use.142 Thus, an increased risk for the develop-
ment of diabetes may be another complication of
smoking.



84

Diabetes and Women’s Health Across the Life Stages: A Public Health Perspective

Health-Promoting Behaviors
Despite the association between four risk factors—
nutrition behaviors (and resultant weight or weight
gain), physical inactivity, smoking, and maternal
health prior to and during pregnancy—and the
subsequent development of type 2 diabetes, is there
also evidence that improving behaviors in each of
these areas will reduce the risk of diabetes to the
woman or her offspring? Further, what are the pub-
lic health implications of this evidence?

Weight/nutrition. Although longitudinal studies
have established the association between weight,
weight gain, nutrition, and diabetes incidence,33,125-

127,143 few investigations have scientifically examined
the impact of planned changes in behaviors that
affect these factors and diabetes incidence. Further,
few have examined the impact of improved nutri-
tion alone (i.e., separate from concomitant changes
in physical activity). Among overweight persons
with established diabetes, intentional weight loss
was associated with substantial reductions in all-
cause mortality as well as CVD mortality.144

Preliminary investigations on the impact of inten-
tional weight loss in preventing the onset of dia-
betes also suggest a clear effect in women, including
reproductive-aged women.145 Finally, in the Da
Qing study, weight control itself resulted in an
approximately one-third decrease in the conversion
of impaired glucose tolerance (IGT) to diabetes in
both women and men.134 Additional information
will soon be forthcoming from two primary preven-
tion trials to provide further support for the bene-
fits of weight management itself in preventing type
2 diabetes.146,147 In the meantime, there is reason for
optimism that weight control can be achieved, par-
ticularly in youth,148 and that the onset of type 2
diabetes can be prevented, if not substantially
delayed.

Physical activity. As with weight management, sever-
al studies of varied design have linked higher levels
of physical activity with a decreased risk of develop-
ing type 2 diabetes in women.29,133,134,148,149 One ran-
domized controlled trial examined the effect of
physical activity alone in reducing the conversion of

IGT to type 2 diabetes, resulting in about a one-
third decrease in the incidence of diabetes.134 Other
studies wherein weight control and increased physi-
cal activity were combined in a randomized control
study design have demonstrated an approximate
50% reduction in the incidence of diabetes over a
5-year follow-up period.122 While recent investiga-
tions in men indicate the beneficial effects of exer-
cise-induced weight loss,149 similar studies in repro-
ductive-aged women are pending. Results from the
important randomized controlled trial—the
Diabetes Prevention Program147—will provide addi-
tional support for the benefits of physical activity
(along with weight management) in the efficacy
and cost-effectiveness of preventing type 2 diabetes
in several populations, including reproductive-aged
women. Other benefits of physical activity among
reproductive-aged women with type 2 diabetes
include improved physical and social functioning
and mental health.150 In this regard, physical activi-
ty, because of its psychological benefits, may be
especially advantageous to women with diabetes,
whose quality of life scores are lower than those of
men with diabetes.150 At present, given the increas-
ing evidence of the benefits of physical activity for
persons at risk for or with diabetes, many lifestyle
guidelines are available. The challenge will be
increasingly directed toward implementing and sus-
taining both weight control and physical activity
patterns to prevent several chronic diseases, not to
determine if such programs will work.151

Smoking cessation. For people with established dia-
betes, smoking cessation for both men and women
is ultimately beneficial in terms of mortality.136

However, the risk for mortality remains higher for
several years in persons with diabetes who once
smoked compared with diabetic persons who never
smoked. Further, the longer duration of smoking
among persons with diabetes significantly lessens
the benefit of quitting smoking.139,140 For persons
without diabetes who smoke, the impact of ciga-
rette use on the incidence of diabetes appears to
decrease over time but may take a decade to return
to nonsmoking levels.140
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Family planning. Healthy behaviors are very rele-
vant to several aspects of family planning, including
planning for pregnancy, metabolic control prior to
and during pregnancy, and postpregnancy status
and follow-up of the mother and her offspring. 

Because a woman with diabetes can have a normal,
healthy pregnancy and delivery, it is important that
conception and subsequent pregnancies be carefully
planned.152 Should pregnancy not be desired, proper
contraception is an important consideration.153

Diabetes affects the preferred method of contracep-
tion. Because intrauterine devices (IUDs) have been
associated with an increased risk for pelvic infec-
tion, use among women with diabetes has previous-
ly been limited. However, several controlled studies
using newer IUDs have shown them to be safe and
effective in reproductive-aged women with
diabetes.154

Low-dose combination oral contraceptives can also
be used for contraception by women with diabetes.
However, selection of the proper progestin and
estrogen dosages for diabetic women to minimize
potential adverse effects on glucose, lipid, and
blood pressure should be considered.153,154

Preconception care. Previous epidemiologic and clin-
ical studies have confirmed that women with type 1
or 2 diabetes have a higher incidence of sponta-
neous abortions, maternal complications during
pregnancy, and fetal and neonatal mortality and
morbidity.153,154 These devastating complications are
related to the level of glycemic regulation at the
time of conception and in the first weeks of preg-
nancy, and with good metabolic control, can be
reduced to rates almost comparable to those of
women without diabetes.155-159 Further, evidence
indicates that these interventions are actually cost
saving.155,160

Given these scientific and economic data, public
health responsibilities are to ensure that the benefits
of this knowledge are applied to all reproductive-
aged women so that proper health systems are avail-
able and used widely. One approach has been to

establish registries of persons with diabetes, espe-
cially of reproductive-aged women, to ensure prop-
er planning, counseling, and care prior to and dur-
ing pregnancy.161 Further, such registries can also
facilitate careful follow-up of women with GDM to
minimize subsequent conversion to IGT or type 2
diabetes.

Among prepregnancy counseling issues, decisions
about risks for diabetes in offspring should be con-
sidered. A parental history of diabetes has been a
major exposure in several epidemiologic investiga-
tions of the development of diabetes in offspring.162

Of particular interest is the fact that both the sex of
the parent with diabetes and the type of diabetes
have a differential effect on diabetes developing in
the offspring. Paternal type 1 diabetes is more likely
to “transmit” type 1 diabetes to the offspring than
type 1 diabetes in the mother.163,164 In contrast, the
presence of type 2 diabetes in the mother is associ-
ated with a greater likelihood of type 2 diabetes
ultimately developing in the offspring than if the
father has type 2 diabetes.165,166 These observations
regarding maternal transmission of type 2 diabetes
may be a consequence of the environmental impact
of maternal hyperglycemia during pregnancy (i.e., a
component of fetal programming).107,114

Lactation. Women with type 1 diabetes choose to
breast-feed at the same rate as mothers from the
general hospital population;167 however, mothers
with type 1 diabetes are more likely to add formula
supplements within several weeks of delivery.167,168 In
addition, the onset of copious milk production is
delayed among women with type 1 diabetes. The
extent of the delay in lactogenesis correlates directly
with adequacy of maternal glycemic control.169

Once lactation is established, the breast milk of
women with type 1 diabetes does not differ in lac-
tose, protein, lipid, or calcium content, but it may
contain higher levels of glucose and sodium and
lower concentrations of long-chain polyunsaturated
fatty acids. Data on any effects of these qualitative
differences in breast milk are not presently avail-
able. 
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An emerging issue that may have an impact on lac-
tation counseling for women with and without dia-
betes is the possible association of cow’s milk dur-
ing the newborn period with the subsequent devel-
opment of type 1 or 2 diabetes.170-176 However,
results of studies and recommendations have been
controversial. A recent study documented high
insulin concentrations in breast milk.177 Thus, with
formula/cow’s milk use, an increased incidence of
type 1 diabetes could reflect an absence of a tolera-
gen, such as maternal insulin, and not the presence
of an immunogenetic substance in cow’s milk.
Better designed studies are presently ongoing that
should provide more definitive information in the
near future.178

Behaviors in the postpartum period may well influ-
ence the likelihood of developing subsequent type 2
diabetes in both the mother and the newborn. As
previously discussed, a very high percentage of
reproductive-aged women who have GDM progress
to type 2 diabetes.37 Although an initial study has
demonstrated an impressive effect of an insulin-
sensitizing agent in reducing the progression from
GDM to diabetes in a high-risk population,101 evi-
dence that weight management by the mother dur-
ing the postpartum period and beyond reduces the
incidence of type 2 diabetes requires confirmation.
Certainly, results from studies in nonpregnant
women134,136 indicate such activities would be
expected to be beneficial for women with previous
GDM, but confirmation is required. 

Similarly, given the evidence supporting fetal pro-
gramming107-114 and the additional impact of weight
gain in early youth on the subsequent development
of insulin resistance and type 2 diabetes,148 ensuring
proper nutrition and physical activity in the early
years of life would be a reasonable risk-reduction
strategy, if not yet firmly proven. 

Adherence and Self-Management
Because of the increasing awareness in the diabetes
community that individual and organizational
behaviors can be positive or negative in terms of the

impact of diabetes on reproductive-aged women,
investigations in this important domain of behavior
have become very relevant to a public health per-
spective on diabetes. Adherence is one term used to
describe the extent to which patients engage in
health-promoting behaviors recommended by
health professionals.179 The results of nonadherence
in terms of adverse health and economic conse-
quences are substantial, whether the condition is
infectious,180 acute,181 chronic,182 or reflective of
appropriate use of health care systems.183,184 Initially,
a lack of adherence was assumed to be due to a lack
of information.185 More recent conceptual frame-
works recognize that adherence is influenced by
individual beliefs and attitudes; the influence of
family, community, and other forms of social sup-
port; physician characteristics; and the home, work,
and practice care settings.179,185,186 Few studies have
specifically addressed adherence among women
aged 18–44 years; however, women who have mul-
tiple family roles that place high demands on them
could experience difficulties with requirements of
diabetes control.179

Studies on compliance and adherence approaches
have been criticized because they imply that prob-
lems of patient management are due solely to the
patient’s individual and conscious behavior.179,185,187

These studies confirm both the complexity of
human behavior as well as the need to incorporate
multiple approaches to improving the behaviors of
patients, health care providers, and health systems
alike.188 Certainly, there is ample evidence that sci-
entifically and economically validated diabetes pre-
ventive care practices are not used as widely as
desired (i.e., a gap exists between what should be
and what is happening in diabetes care).189,190

Although the factors accounting for this gap are
numerous and complex (e.g., type of diabetes, edu-
cation level, social support, age, insurance coverage,
employment status191), and although assignment of
the gap to any one of these many factors is
difficult,186,187 the ability of a person with diabetes to
understand, agree to, and follow a diabetes treat-
ment plan is likely to be important. 
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A framework for understanding choices about daily
diabetes self-management can include two major
domains: 1) knowledge about diabetes as provided
primarily by comprehensive diabetes patient educa-
tion, and 2) psychosocial skills (discussed in section
4.5) that can significantly influence the success of a
diabetes self-care plan.192

Patient education. From a public health perspective
on diabetes education, four important dimensions
must be recognized. First, validity of the benefits of
diabetes patient education in terms of improved
health outcomes is currently limited yet is necessary
to more broadly ensure the availability of such pro-
grams.185,193,194 In large part, this challenge may
reflect an inappropriate evaluation framework for
validating more broadly based population/commu-
nity-focused interventions.195 Second, frameworks
for more broadly considering how to understand
and improve patient education programs for per-
sons with diabetes, including reproductive-aged
women, have been developed.185,186,195,196 Third, poli-
cy decisions by government, as well as legal process-
es, including not only content but also reimburse-
ment strategies and efforts to ensure that all persons
with diabetes have access to at least some educa-
tion, can be very influential in making diabetes
education available.84,197-199 Finally, only a few studies
at present have directly examined diabetes patient
education programs for reproductive-aged women,
but these investigations have confirmed the impor-
tance of cultural factors in patient adherence.200-202

4.5 Psychosocial Determinants of Health
Behaviors and Health Outcomes

Four aspects of psychosocial determinants, each
with a public health dimension, deserve further dis-
cussion: 1) social environment, 2) nondisease-
related stress, 3) personal disposition, and 
4) relationships with the health care system.185,186

Social Environment 
A chronic disease like diabetes is managed within
an interpersonal milieu.203 A woman’s social envi-
ronment consists of the network of persons who

provide her with various types of support and the
social context in which this support is provided.185

A major (but not the only) part of a woman’s net-
work is her family. In 1995, approximately 7% of
women aged 20–44 lived alone, 51% lived with a
spouse, 32% lived with other relatives only, and
10% lived with nonrelatives only.204 The family,
defined broadly as a group of people living together
or in close geographic proximity with strong emo-
tional bonds and with a history and future,151 may
provide a helpful context for understanding man-
agement challenges of diabetes, especially a complex
medical regimen, over a long period of time.151,203

Within the family construct (and indeed, beyond
the family itself and including such factors as com-
munity and work),151 cultural differences among
reproductive-aged women may work synergistically
or independently to influence the family net-
work.205-209 For example, in Hispanic communities
and families, health needs may be viewed as a lower
priority than work; joint family meals may be diffi-
cult; and relevancy of education programs can be
problematic.206 Similarly, black women may face
multiple barriers to diabetes management based on
family support, including availability of healthy
food, level of family support, and perceptions of a
healthy body image that may include being over-
weight.200,207-209 Finally, the importance of extended
family concepts, such as friends and the faith com-
munity, are examples of how different cultures may
influence diabetes management of a reproductive-
aged woman with diabetes.151 The relevance and
importance of the social environment to the devel-
opment and management of diabetes among
women in the reproductive years needs further sys-
tematic investigation.

During the past several years, there has been
increased recognition of the importance of the
social and cultural environment wherein a person
lives, works, or plays, because it significantly influ-
ences the present and future health of that per-
son.210-212 The term  “social capital” is typically
defined as “an instantiated informal norm that pro-
motes cooperation between two or more individu-
als.”213 In essence, social capital is a reflection of the
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degree of cooperative interaction among people and
is based on a sense of trust, common interests, and
willingness to work together.214

Indicators of social capital (e.g., trust, income or
educational disparities, participation in civic organi-
zations) have been studied in terms of defining and
quantifying community or society cooperation.215,216

Further, initial investigations have explored the rela-
tionships between various indicators of positive or
negative social capital and clinical health outcomes
such as perceived quality of life and mortality217,218

Although more investigations will be necessary to
both confirm the concepts inherent in social capital
as well as determine if and how social capital can be
intentionally altered,219 initial studies strongly sug-
gest that individual behaviors are largely influenced
by social class, social capital, and the characteristics
of a community. Thus, in considering management
of diabetes among women in their reproductive
years, it is very important to reflect on the social
environment, which can strongly influence individ-
ual behaviors and choices, and the importance of
life stress and personal disposition, as discussed in
the following paragraphs.

Life Stress
Women of reproductive age with diabetes face both
biological and behavioral components of stress.220

Studies of biological stress focus on the physiologic
adaptation of the body to life circumstances, where-
as behavioral stress research addresses emotional
responses to environmental and various psychoso-
cial situations.221 A limited number of studies have
examined relationships between stress and glycemic
control in diabetic reproductive-aged women.222-224

However, broader views of stress must be incorpo-
rated into studies. For example, relationships
between stress and use of health care services by
persons with diabetes deserve additional investiga-
tion.225 Other public health perspectives of stress
and diabetes include relationships between environ-
mental experiences (e.g., work, church) and both
biological and behavioral components of stress.225

Personal Disposition
Personal disposition refers to long-standing emo-
tional and psychological characteristics of an indi-
vidual that may intervene in the pathway from
stress to health outcomes. Personal disposition is
often measured by examining coping styles, per-
ceived control, and mastery/self-efficacy.226 A com-
mon measure of perceived control is the use of
locus of control—external versus internal—to
measure ability to control events. Studies using this
approach have yielded contradictory results regard-
ing diabetes control and other diabetes-related
health outcomes.227-229 In contrast, concepts such as
self-efficacy, defined as the belief in one’s ability to
maintain behavior change in the face of situational
challenges, are considered better predictors of
adherence to medical treatment and health-promo-
tion regimens because they are associated with bet-
ter adherence to complex diabetes regimens.229

Interactions with the Health Care System
Several aspects of women’s interactions with the
health care system deserve attention from the pub-
lic health community. Reproductive-aged women,
not only during pregnancy (for possible GDM),
may need to be screened for undiagnosed diabetes.
As recently reviewed, however, general screening for
undiagnosed diabetes (except in the case of preg-
nant women) must be considered within the larger
context of long-term diabetes management and
economics.230 Cost-effective screening for unrecog-
nized diabetes would be better targeted at persons
younger than 45 years of age, including women of
reproductive age, and in those groups (such as
younger women from minority racial and ethnic
groups) with a high incidence of preventable dia-
betes complications.230

Regarding actual diabetes care and women of repro-
ductive age, convincing clinical and economic evi-
dence suggests that both secondary prevention
(improved glycemic, lipid, and blood pressure con-
trol) and tertiary prevention (improved complica-
tion detection and treatment) are efficacious and
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cost-effective.231,232 Public health response to the sci-
entific evidence would focus on two aspects: 
1) ensuring that all people with diabetes receive at
least some benefit, and 2) establishing health sys-
tems that both recognize and accommodate the
particular characteristics of reproductive-aged
women with diabetes.

With respect to equity and availability of efficacious
secondary and tertiary care, several factors are dis-
turbing: 1) millions of Americans, including
women in their reproductive years, do not have
health insurance and thus must pay directly if they
are to receive these scientifically justified preventive
programs,233 2) policies often require ideal standards
and objectives, without considering the reality of
limits in terms of financial or health professional
resources or availability (i.e., some people may get
very good care, but others will get nothing),233-235

and 3) scientific data on the benefits of glucose and
blood pressure control demonstrate that any
improvement in metabolic indices results in
improvement in outcomes, and the greatest
absolute benefit is obtained by improvement among
persons with the highest levels of blood glucose and
blood pressure.236-238 Thus, if the public health com-
munity has a responsibility of assurance,239 it must
assure that all women of reproductive age have
access to secondary and tertiary care.

In terms of the nature of the interaction between
women who have diabetes in their reproductive
years and the health care system, managed care
organizations are becoming the main source of
health care services for persons with diabetes.240

Although various managed care plans function with
different rules, regulations, and policies, fragmenta-
tion of care may be particularly challenging for
women of reproductive age because of the many
other roles and responsibilities they face—such as
work, family, home, children.241,242 In addition to
access to quality care, women with or at risk for
diabetes may also be concerned about the appropri-
ateness or the nature of their interactions with the
health care system. New definitions of comprehen-
sive care, particularly relevant to reproductive-aged

women with diabetes, have been proposed that
include interpersonal care (provider partnership-
building behavior and a participatory decision-
making style) as well as clinical care.243,244 This
movement toward collaborative care may have
important implications for the care of women with
diabetes. The public health challenge in response to
these newer models for diabetes care for reproduc-
tive-aged women is to work with the health care
system to facilitate the availability and use of these
models.

4.6 Concurrent Illness as a Determinant of
Health Behaviors and Health Outcomes

Diabetes mellitus does not make an individual
immune to health conditions that are not related to
the metabolic abnormalities of diabetes. These con-
current illnesses, however, may significantly com-
promise efforts to achieve metabolic control.
Indeed, given the complexities and demands of dia-
betes, these conditions, especially psychological
conditions, may significantly attenuate the effects
of proper diabetes management.

Eating Disorders
Although the onset of eating disorders among
women with type 1 diabetes usually occurs in ado-
lescence (see chapter 3), persistence of these condi-
tions into adulthood as well as the presence of sub-
clinical eating disorders during the reproductive
years are of concern.245-247 Less information is avail-
able on eating disturbances among women with
type 2 diabetes, particularly among women aged
18–44 years. Unlike women with type 1 diabetes,
however, a majority of reproductive-aged women
with type 2 diabetes report that eating disorders
preceded the onset of their diabetes and that binge
eating more accurately describes the nature of their
eating disorder.245,248

Depression 
The prevalence of depression is 3–4 times greater
among people with diabetes (15%–20%) than
among the general population (5%–8%).249 Women
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with diabetes are considered to be at increased risk
for depression because of both their sex and their
disease,250 but very few population-based studies
have examined rates of depression among men and
women with and without diabetes between the ages
of 18 and 44 years.251 The higher prevalence of
depression among women with diabetes remains
unexplained, but the concurrence of these two dis-
orders may have harmful interactions, with result-
ing poor metabolic control and increased require-
ments for diabetes regulation.250,252,253 Despite the
increased prevalence among people with diabetes,
depression is diagnosed and treated in fewer than
one-third of patients, perhaps in part because man-
aging diabetes is very time-consuming. Further,
some of the symptoms—fatigue, changes in
appetite, and sleep disturbances—are seen in both
disorders. Thus, diagnosing the coexistence of dia-
betes and depression is unlikely. Structured psychi-
atric interviews and validated survey instruments
can distinguish the two disorders, however.250-253

In considering the studies regarding diabetes and
various psychosocial issues (e.g., life stress, associat-
ed psychological conditions) among diabetic
women of reproductive age, several caveats are
important: 1) most reports emanate from tertiary
academic institutions, and thus given inevitable
referral bias, issues of generalizability to the entire
population need to be considered, 2) perspectives
on the various psychosocial issues are often limited
to a clinical viewpoint and only consider what is
happening in the person’s life at that moment.
Regarding the former, it is very possible that a
lower social class designation or low social capital
could cause both in the development of diabetes
and impaired psychological function (i.e., depres-
sion and diabetes may not be directly related at
all).254

Similarly, recent studies indicate that experiencing
childhood abuse may be associated with not only
impaired psychological function but also a consid-
erably greater likelihood of developing a chronic
disease like diabetes among women of reproductive
age.255 Further, there is reason to consider whether

lower social capital or a lower social class with less
income and education would result in both a
greater number of cases of diabetes among women
of reproductive age, as well as greater difficulty in
diabetes care among these same individuals.256

Public health challenges concerning mental health
disorders in diabetic women of reproductive age are
1) to improve surveillance efforts to more clearly
define the extent and nature of the coexistence of
these conditions, 2) to encourage better etiologic
research including measurement of social capital
and early life events detection to understand the
pathophysiologic reasons for the co-occurrence of
these conditions, 3) to obtain population-based
data on mental health disorders and diabetes, and
4) to ensure health care systems will permit and
facilitate both the identification and appropriate
treatment of the mental disorders commonly seen
in diabetic women of reproductive age.

4.7 Public Health Implications

Surveillance and epidemiologic data presently sug-
gest that the prevalence of diabetes, especially type
2, is increasing most dramatically among reproduc-
tive-aged women—an increase most noteworthy in
women from communities of color.

• Better surveillance information is required to
confirm these initial observations and should
focus on minority populations where additional
confirmatory data about the prevalence of dia-
betes and associated complications among dia-
betic women of reproductive age would enhance
our ability to target intervention efforts.

• Improved epidemiologic and health services data
are required to understand environmental and
behavioral factors (e.g., weight gain, physical
inactivity, community exercise facilities) and
genetic-environmental interactions that may
account for the increasing trends in incidence of
type 2 diabetes among women in their repro-
ductive years.
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Population-based studies confirm the intergenera-
tional effects of fetal nutrition status during preg-
nancy as well as the relationship of early life experi-
ences on subsequent risk for chronic disease in
adulthood. The degree to which this effect con-
tributes to the increase in the prevalence of diabetes
among persons younger than 45 years of age should
be investigated. 

• Improved epidemiologic information is needed
to confirm this intergenerational effect and to
clarify the exact factors that account for its exis-
tence. Primary prevention of type 2 diabetes
needs to systematically address pregnancy—not
only to ensure a healthy mother and baby, but
also to decrease the likelihood of subsequent dia-
betes in the mother and offspring.

• Additional information about GDM is required,
including basic epidemiologic data on screening
policies, possible preventive strategies among
women at risk for GDM, and appropriate treat-
ment strategies once GDM is diagnosed. In
addition, the postpartum period for women
with GDM needs attention both to better docu-
ment the high rate of progression from GDM to
type 2 diabetes, as well as to identify interven-
tions during the months and years following
delivery that would prevent or delay the onset of
diabetes.

In women of reproductive age with diabetes, it is
necessary to systematically identify the presence of

risk factors for the development of microvascular
and macrovascular complications. Such information
will help in the development of risk reduction pro-
grams to reduce the occurrence of these complica-
tions in midlife. 

• Various health care systems must be structured
and must function in a manner that will facili-
tate improved detection of risk factors and,
when appropriate, management of these risk fac-
tors so that the appearance of common compli-
cations of diabetes will be reduced in women
after age 44 years.

• The interaction between reproductive-aged
women with diabetes and the health care system
needs to be collaborative in nature.

• Policies at the federal, state, and local levels must
ensure that all women with diabetes during the
reproductive years have access to appropriate
preventive strategies for diabetes and associated
conditions, including various mental health dis-
orders.

• Attention to the various and critical environ-
mental factors is needed to move beyond the
important but limiting individual view of health
and behavior. Research is needed to gain insight
into the effects of community-level characteris-
tics, such as social capital and equity, on diabetes
prevention and control.
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CASE STUDY

Mrs. Rose Oliver hummed as she got ready for her clinic appointment. She was experiencing some
changes that she knew were related to menopause, including hot flashes and mood swings. She
would discuss how to manage these symptoms with her nurse practitioner. At her last appointment,
they had also agreed to discuss the benefits and concerns of hormone replacement therapy in view of
her medical history. Her blood pressure had increased a couple of points at the last visit, and the
doctor asked about her diet and salt intake. Rose felt confident she and her health care team would
figure out how to keep her healthy and strong for a long time to come. She knew, too, that she would
continue to play the biggest role in her own health.

Straightening her dresser a little as she reached for her appointment slip, she gazed affectionately at
the smiling picture of her youngest child, Jean, now 22 and about to graduate from college. Rose
recalled that some of her beliefs about her own ability to protect her health dated back to the time
of Jean’s birth. Born after a difficult delivery the month of Rose’s 29 th birthday, Jean had weighed
9½ pounds. The obstetrician told Rose that she probably had undetected gestational diabetes dur-
ing her pregnancy. Fortunately, Rose and Jean were fine, but when Rose took a glucose tolerance test
6 weeks after Jean’s birth, she learned she had type 2 diabetes.

Rose always said she had “gotten a lot of mileage” from the steps she took after her diagnosis, and
she was proud of her dedication in managing her diabetes that had allowed so many years of good
health. Her physician had pointed out then that they had caught the disease early and chances were
good that gradual weight loss, through a healthy diet and exercise, could help control the disease for
years. Having lost a dear aunt to diabetes-related heart disease the previous year, Rose had taken
the physician’s advice seriously. During the year of her diagnosis, she lost 20 pounds (from 156
pounds on her 5’1” frame). Even though she was nursing, Rose kept up her walking regimen. Once
her glucose had consistently dropped to less than 100 mg/dL, Rose had her hemoglobin A1c checked
once a year at the clinic, and it was always within the normal range.

Rose knew there was a chance her glucose readings could go up again, especially if she gained weight.
She was a little bit worried about her blood pressure, but she felt she was an old hand at controlling
her diabetes and that together, she and her health care team could prevent diabetes complications.
She was also grateful that her husband was supportive of her efforts to exercise and to eat properly.
He actually liked some of the recipes from the diabetes cookbook. Rose knew that managing diabetes
by sticking to her diet, exercise, and medication regimens would go a long way to protect her from
heart disease and other diabetes complications.
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5 
THE MIDDLE YEARS

M. Sabolsi, MD, MPH, C.G. Solomon, MD, MPH, J.E. Manson, MD, DrPH

This chapter presents a review of data for women aged
45–64 years with diabetes. Socioeconomic status, the
epidemiology of the disease in this age group, and the
health behaviors of middle-aged women are described.
The middle years are a time of adjustment for those
who are recently diagnosed, and for many who have
already been diagnosed with diabetes, the emergence
of macrovascular and microvascular complications or
other chronic diseases is a major issue. Coupled with
other personal issues such as aging parents and an
increasing lack of social support, many women in this
age group are concerned about issues related to
improvement in their quality of life. In particular, the
unique vulnerabilities of women with diabetes in this
age group and the differential application of diagnos-
tic and treatment procedures are presented. Epidemi-
ologic evidence indicates that women with diabetes
who have a heart attack are at increased risk for poor-
er health outcomes and death. The changes associated
with menopause are also discussed. The public health
implications of these findings are framed under the
three core functions of public health: assessment, policy
development, and assurance. Public health practition-
ers are urged to assure recommended care guidelines
are met and to encourage translational research that
involves women in this age group to improve quality
of care.

Midlife is the period in which chronic diseases
emerge as a major burden on the adult U.S. popu-
lation. In the mid-1990s, the number of U.S.
women in midlife (aged 45–64 years) was 27 mil-
lion; by 2010, the number is expected to grow to
41 million.1 Thus, a large number of women are
vulnerable to major chronic diseases such as dia-
betes.

As women age out of their reproductive years into
their middle years, they experience major shifts in
their social roles. For many women these changes
include the transition from childbearing to child-
rearing, returning to full participation in the labor
force, and often coping with sole responsibility for
their households. These are also the years in which
women’s health issues include the effects of pro-
longed exposure to biological and behavioral risk
factors acquired in adolescence and young adult-
hood. Specifically, factors such as prepregnancy
weight, gestational weight gain and retention, gesta-
tional diabetes, and low levels of physical activity
that continue from young adulthood increase
women’s risk of developing diabetes in midlife. This
is also the period of life when some women experi-
ence the diminution in their physical and psycho-
logical health that may be associated with the
menopause.2 Circumstances such as past disconti-
nuity in employment, separation, divorce, and wid-
owhood may make middle-aged women vulnerable
to low family incomes and inadequate health care
coverage so that they may forego needed services,
including preventive care for serious diseases such
as diabetes.

This review will address some of the issues faced by
women with diabetes and their public health impli-
cations. Nearly all persons with diabetes aged 45
years or older have type 2 diabetes, formerly called
non–insulin-dependent diabetes mellitus.
Throughout this chapter, the term “diabetes” will
refer to type 2 diabetes unless otherwise specified.
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5.1. Prevalence, Incidence, and Trends

Prevalence
The prevalence of diabetes increases with age. Data
from the Third National Health and Nutrition
Examination Survey (NHANES III, 1988–1994)
show that, regardless of racial or ethnic origin, the
prevalence of diabetes doubles as women age out of
the reproductive years into the middle years.3

Overall, the total prevalence of diagnosed and undi-
agnosed diabetes was 12.4% among women aged
50–59 years compared with 6% among those a
decade younger (Figure 5-1). When the NHANES
III estimates are applied to the 1995 population
estimates,4 approximately 2.7 million women aged
40–59 years have diabetes.

For middle-aged women, diabetes is at least twice as
common among nonwhites as among whites
(Figure 5-2). Among women aged 50–59 years, the
total prevalence was 23.0% for non-Hispanic
blacks, 24.0% for Mexican Americans, and 9.7%
for non-Hispanic whites; estimates for women aged

40–49 years were 10.4%, 14.1%, and 4.8%, respec-
tively.

Among non-Hispanic whites and Mexican
Americans, the total prevalence of diabetes is simi-
lar in both sexes; however, among non-Hispanic
blacks, the total prevalence of diabetes is higher in
women than in men, notably in those aged 50–59
years (23.0% versus 16.0%).3

In NHANES III, 6.6% of women aged 50–59
years and 4.4% of those aged 40–49 years reported
that they had been diagnosed with diabetes by a
physician (Figure 5-1). The racial difference in total
prevalence noted above was also evident among the
women with diagnosed diabetes, and this difference
widened with aging. Thus, among women aged
50–59 years, non-Hispanic blacks (14.5%) and
Mexican Americans (16.5%) were about 3 times as
likely as non-Hispanic whites (5.3%) to report a
previous diagnosis (Figure 5-2). This racial and eth-
nic contrast was much less marked among men of
similar age.3

Figure 5-1. Prevalence of diagnosed and 
undiagnosed diabetes among 
U.S. adults, by age and sex—
NHANES III,* 1988–94

0

4

8

12

16

Women WomenMen Men

Aged 40–49 Years Aged 50– 59 Years

P
er

ce
n

t

Diagnosed

Undiagnosed

6.0
6.9

12.4 12.9

*NHANES III = Third National Health and Nutrition Examination
Survey.

Source: Reference 3.

Figure 5-2. Prevalence of diagnosed and 
undiagnosed diabetes among 
U.S. women, by age and race/
Hispanic origin—NHANES III,*
1988–94
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Using the 1997 diagnostic criteria of the American
Diabetes Association (ADA) (fasting plasma glucose
7.0 mmol/L),5 NHANES III also found undiag-
nosed diabetes in 5.8% of women aged 50–59 years
and 1.6% of those aged 40–49 years (Figure 5-1).
Despite their higher prevalence of diagnosed dia-
betes, non-Hispanic black and Mexican American
women also had higher rates of undiagnosed dia-
betes than their non-Hispanic white counterparts,
with rates as much as 3 times higher among those
aged 40–49 years and about 2 times higher among
those aged 50–59 years (Figure 5-2). Among per-
sons aged 50–59 years, undiagnosed diabetes was
more common among women than men (5.8%
versus 3.3%) and accounted for nearly half of the
total prevalence in women compared with about
one-quarter of the prevalence in men (46.8% versus
25.6%). Thus, in late midlife, a considerably larger
number of women than men are at high risk of
developing diabetes complications as a result of
undiagnosed diabetes.

NHANES III estimates for diagnosed diabetes
among women aged 50–59 years (6.6%, 5.3%, and
14.5% for total, non-Hispanic white, and black
women, respectively) are consistent with those for
women aged 45–64 years who participated each
year in the National Health Interview Survey
(NHIS) from 1994 through 1996. For example, in
the 1996 NHIS, the annual prevalence of diabetes
was approximately 6.2% overall, 5.3% among
white women, and about 14% among black
women.6

No national survey data provide stable estimates for
women of other ethnic origins, but evidence from
surveys of selected populations shows consistently
that nonwhite U.S. women in midlife are more vul-
nerable to diabetes than their white counterparts
(Table 5-1).7-15 In the Strong Heart Study, which
examined American Indian women aged 45–74
years in three different geographic locations, the
prevalence of diabetes in women aged 55–64 years
was 78% in Arizona, 47% in Oklahoma, and 51%
in the Dakotas.9 A 1974–1982 survey found that
approximately 70% of Pima Indian women aged

45–64 years had diabetes as defined by World
Health Organization (WHO) criteria or use of dia-
betic medications.10 Estimates for Navajo women
participating in the Navajo Health and Nutrition
Survey (1992) were similarly high at 41% among
those aged 45–64 years.11 The wide variation in
prevalence among American Indian women is also
seen among Hispanics.14 Data for middle-aged
Asian Americans, a very rapidly growing segment of
the U.S. population, are sparse. However, among
women aged 45–74 years who participated in the
Seattle Japanese American Community Diabetes
Study, the prevalence of diabetes was 17%.15

Incidence
Based on data from the NHIS, an estimated
135,000 newly diagnosed cases of diabetes were
reported by women aged 45–64 years in 1996, for
an incidence rate of 4.9 per 1,000.16 The incidence
of diabetes was lower among women than men (4.9
per 1,000 versus 7.3 per 1,000).16,17

Data from the few population-based studies con-
ducted show consistently that, regardless of how
diabetes is defined, high-prevalence populations
also have high incidence rates.18-23 For example, in
the San Antonio Heart Study, 8-year cumulative
incidence rates among Mexican American women
were 11.6% at ages 45–54 years and 7.5% at ages
55–64 years; comparable rates for non-Hispanic
white women were 2.3% and 6.8%, respectively.18

In the 16-year (1971–1987) First National Health
and Nutrition Examination Survey (NHANES I)
Epidemiologic Follow-Up Study, incident cases
were identified from self-report, medical records,
and death certificates.19 Among those aged 45–54
and 55–64 years, incidence rates among black
women were about 3 times the rates of their white
counterparts. During 1986–1989, the
Atherosclerosis Risk in Communities (ARIC) Study
recruited probability samples of adults aged 45–64
years. Incident cases of diabetes were identified
using the 1997 ADA diagnostic criteria, current
drug treatment, and self-reported diagnosis. During
9 years of follow-up, the risk of developing diabetes
was higher among African Americans than whites:



Table 5-1. Prevalence (%) of diagnosed and undiagnosed diabetes among adults aged 45–64 
years, by race/Hispanic origin—United States, 1986–97

Age group Diagnosed diabetes (%) Undiagnosed diabetes (%)
Data source Population (years) Women Men Women Men

Navajo Health and Nutrition Navajo 45–64 30.8 20.5 10.7 15.8
Survey (NHANS), 1991–92*

The Strong Heart Study, Arizona† 45–54 56 55 9 7
1988 55–64 69 60 9 12

Oklahoma‡ 45–54 22 23 9 8
55–64 35 12 12 11

South and North 45–54 24 10 10 9
Dakota§ 55–64 41 10 10 11

Indian Health Service Non-Hispanic white 45–64 5.1 5.4 – –
(IHS), 1996 American Indian/ 21.1 16.7 – –

Alaska Native

Behavioral Risk Factor Non-Hispanic white 45–64 5.7 6.2 – –
Surveillance System Hispanic 11.5 12.6 – –
(BRFSS), 1994–97

King County, Washington, Japanese American 45–74 6.7 10.9 10.3 –
1986–88 (Nisei)

*WHO criteria.
†Pima, Maricopa, and Papago.
‡Apache, Caddo, Comanche, Delaware, Kiowa, and Wichita.
§Oglala, Cheyenne River, and Devils Lake Sioux.

Sources: References 9–12, 14, 15.

108

Diabetes and Women’s Health Across the Life Stages: A Public Health Perspective

among women, incidence rates were 25.1 per 1,000
person-years and 10.4 per 1,000 person-years,
respectively. African American women were about
2.5 times as likely as white women to develop dia-
betes even after controlling for the confounding
effects of other known risk factors for diabetes.

Unlike among whites, there was no risk differential
by sex among African Americans. The differences in
risk between African Americans and whites were
greater for women compared with men in relative
terms (2.4 versus 1.5, respectively), and in absolute
terms (14.7 per 1,000 person-years versus 7.5 per
1,000 person-years, respectively).

Trends
The prevalence of diabetes has been increasing
steadily in all demographic groups for several

decades.6,7,24,25 Among middle-aged women, preva-
lence rates for diagnosed diabetes were less than 2%
for women aged 45–54 years and less than 4% for
those aged 55–64 years in the early 1960s; these
rates increased to fairly consistent prevalence rates
of 5%–6% in the 1980s and early 1990s for
women aged 45–64 years. These rates have been
generally comparable to those among men.7

The average annual rate of newly diagnosed cases
for women in midlife increased steadily from the
1960s up to the mid-1980s. After the mid-1980s,
however, the rate of new cases among women
younger than 55 years of age showed no further
change, whereas the rate for women aged 55–64
years decreased.7
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Aging of the population, improved identification of
cases, increased survival, and an increase in the rate
at which new cases develop (true incidence) are fac-
tors that may, singly or in combination, contribute
to secular changes in prevalence. Aging of the pop-
ulation has been shown to contribute little to the
increasing trends in prevalence,25 and survival of
women with diabetes in midlife was unchanged
from 1971 to 1993.26 The pattern of the national
trend in the annual rate of newly diagnosed cases
may reflect increased case ascertainment. However,
data from several studies of selected populations
indicate that since the 1960s, a rising temporal
trend in true incidence of type 2 diabetes has been
occurring among middle-aged adults in several eth-
nic groups.20,22-24 The rate of increase has been most
rapid among minority populations.20-23 Overweight,
weight gain, and lack of physical activity—major
risk factors for diabetes in women27-29—have
become increasingly common at all ages, especially
among women and minority groups.30-31 Conse-
quently, despite the constant mortality, it is likely
that increasing true incidence is making the greatest
contribution to the steadily rising burden of dia-
betes among women in midlife. This increase in
burden is estimated to continue into the middle of
the 21st century.32

5.2. Sociodemographic Characteristics

Age, Sex, Race/Ethnicity
The age, sex, and racial/ethnic structures of the dia-
betic population vary markedly throughout the
general population, especially among minority
groups. Although sex-specific prevalence is similar,
age-specific data are lacking. Adults aged 18 years
or older with type 2 diabetes are more likely to be
female than male (58.4% versus 41.6%) because
women outnumber men in the U.S. population,
especially in minority groups.33 In the diabetic pop-
ulation, people of nonwhite racial and ethnic origin
are overrepresented and whites are underrepresented
when compared with the nondiabetic population.
Among adults with diabetes, 69.6% are non-
Hispanic white, 20.2% are non-Hispanic black,
4.8% are Mexican American, and 5.4% are of other
races.33

In contrast, the percentages in the nondiabetic pop-
ulation are 79.3% of non-Hispanic whites, 10.7%
of non-Hispanic blacks, 4.0% of Mexican
Americans, and 6.0% of other races. Although this
pattern was the same in both sexes, it may vary by
age; however, no age-specific data are available.
With the exception of the other races group, the
racial/ethnic composition of the diabetic population
reflects the higher prevalence of type 2 diabetes
among both men and women in nonwhite racial
and ethnic groups when compared with whites.

Marital Status/Living Arrangements
Overall, women aged 45–64 years with type 2 dia-
betes are less likely than women without diabetes to
be married (58.3% versus 72.2%) and more likely
to be widowed (15.6% versus 9.4%), divorced or
separated (19.3% versus 14.5%), or to have never
married (6.8% versus 3.9%) (Table 5-2). In con-
trast to women, men with and without diabetes in
this age group do not differ by marital status.33

Among people with diabetes in this age group,
women are more likely than men to be widowed
(15.6% versus 2%) and less likely to be married
(58.3% versus 82.3%).33 In addition, nearly 1 in 5
middle-aged women with diabetes lives alone com-
pared with only about 1 in 10 of their male coun-
terparts.33

Education/Income/Employment
Diabetes imposes an enormous economic burden
on the nation, and out-of-pocket costs for acute
and ambulatory care incurred by persons with dia-
betes are 2–6 times the costs incurred by persons in
the general population.34,35 However, few data exist
about the impact of diabetes on the socioeconomic
status (SES) of women of any age. Education,
income, and labor force participation, well-validat-
ed measures of SES, will be used to describe the
social status of women with diabetes.

Overall, middle-aged women with type 2 diabetes
have less education, have lower income, and are less
likely to be in the labor force than their nondiabetic
counterparts.33 The percentage of all women with
diabetes who reported that they had completed less
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than 9 years of education (22.7%) was twice the
percentage reported by those without diabetes
(9.7%) (Table 5-2); the percentage who reported
that they had completed more than 12 years of
education (16.9%) was half that for women with-
out diabetes (31.7%). More than half of women
with diabetes in this age group have an annual fam-
ily income less than $20,000, and for 28.5% of
them, such income is less than $10,000 a year,
whereas the percentages for women without dia-

betes were 30.5% and 11.3%, respectively. The dif-
ferences between women with and without diabetes
in educational attainment and family income may
reflect the findings among non-Hispanic white
women only; among non-Hispanic black women,
these SES characteristics showed very little variation
with diabetes status (Table 5-2). Finally, nearly 60%
of women with diabetes were not in the labor force
compared with about 40% of those without dia-
betes (Table 5-2).

Table 5-2. Prevalence (%) of sociodemographic characteristics of women aged 45–64 years with 
and without type 2 diabetes, by race/Hispanic origin—United States, 1989

Non-Hispanic white Non-Hispanic black Total
Characteristic Diabetes No diabetes Diabetes No diabetes Diabetes No diabetes

Marital status
Married 63.0 76.1 44.3 46.9 58.3 72.2
Widowed 5.7 8.2 17.8 20.6 15.6 9.4
Divorced or separated 6.2 12.4 27.7 25.7 19.3 14.5
Never married 5.1 3.3 10.1 6.9 6.8 3.9

Living arrangements
Alone 19.0 13.3 21.8 17.4 18.4 13.4
Nonrelative only 1.6 1.2 0.0 1.2 1.0 1.2
Spouse 63.0 75.7 43.0 44.7 57.6 71.5
Other relative only 16.4 9.9 35.2 36.7 23.0 14.0

Household size (no. of persons)
1 20.6 14.5 21.8 18.6 19.4 14.6
2 44.1 49.7 25.0 31.1 39.0 46.4
3 20.8 20.0 21.3 16.7 20.5 20.0
≥4 14.6 15.8 31.9 33.6 21.0 19.0

Education (years)
<9 13.8 5.6 22.7 21.8 22.7 9.7
9–12 67.7 60.9 59.5 53.6 60.4 58.6
>12 18.5 33.6 17.9 24.7 16.9 31.7
≥16 7.7 14.9 6.6 10.8 6.7 14.5

Annual family income ($thousands)
<10 24.6 8.3 37.8 31.7 28.5 11.3
10 – <20 26.2 17.8 23.3 25.3 26.0 19.2
20 – <40 27.7 34.5 24.9 23.7 26.5 33.5
≥40 21.5 39.4 14.0 19.3 19.0 36.0

Employment status
Employed 41.4 59.2 40.1 59.2 38.3 58.4
Unemployed 1.4 1.9 3.0 2.7 1.8 2.1
Not in labor force 57.2 38.9 56.9 38.2 59.9 39.5

Source: Reference 33.
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The low levels of education and family income
among women in midlife with diabetes are even
more striking among black women: 22.7% of black
diabetic women had completed less than 9 years of
education, and 61% lived in families with an annu-
al income less than $20,000; percentages for white
women were 13.8% and 50.8%, respectively (Table
5-2). Age-stratified data were not available for
Mexican American women. However, overall esti-
mates indicate that 69% of Mexican American
women with type 2 diabetes have annual incomes
below $20,000.33

Women with diabetes also have fewer years of edu-
cation and lower family incomes than men with
diabetes.33 Only 23.6% of diabetic women aged
45–64 years reported at least some college educa-
tion compared with 40.2% of diabetic men; addi-
tionally, more than half of diabetic women reported
a family income less than $20,000, and only one-
third of diabetic men reported such income.

These data from the 1989 NHIS suggest that in
midlife, millions of women with diabetes have low
SES. Their low levels of education and income
combine to make them ill-equipped to deal with
the self-management and financial demands of the
disease. These issues are especially compelling for
minority women.

5.3. Impact of Diabetes on Health Status

Death Rates
Diabetes is a leading cause of death among middle-
aged American women.36 In 1996, diabetes ranked
fifth among white women, fourth among black and
American Indian women, and third among
Hispanic women aged 45–64 years. Death certifi-
cate data are subject to bias from underreporting of
diabetes and misclassification of racial and ethnic
categories.37 Consequently, national vital statistics
underestimate the contribution of diabetes to mor-
tality in the total population as well as the magni-
tude of risk of mortality for people with diabetes.

Several epidemiologic studies of representative sam-
ples of the U.S. population and other groups have
shown consistently that diabetes is a major risk fac-
tor for all-cause and cardiovascular disease (CVD)
mortality.26,38-47 The First National Health and
Nutrition Examination Survey (NHANES I,
1971–1975) included a representative sample of the
noninstitutionalized U.S. population aged 25–74
years. Participants with and without a medical his-
tory of diabetes at baseline examination were fol-
lowed through 1992–1993.26,46 Vital status was
ascertained for 97.9% of persons with self-reported
diabetes and 96.1% of those without. During the
22-year follow-up, in all age, sex, and racial groups,
all-cause death rates were higher among people with
diabetes than among those without diabetes.

At ages 45–64 years, the death rate among women
with diabetes was almost 3 times the rate of women
without diabetes (33.8 per 1,000 person-years ver-
sus 12.6 per 1,000 person-years).26 The strength of
the relationship between diabetes and mortality
among non-Hispanic white women was similar to
that for non-Hispanic black women (age-specific
rate ratios = 2.5 and 2.2, respectively).26 However,

Figure 5-3. All-cause mortality rates for U.S. 
adults aged 45–64 years, by 
diabetes status, sex, and race/
Hispanic origin, 1971–93
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in both relative and absolute terms, the impact of
diabetes on mortality was greater for non-Hispanic
black women than for their white counterparts
(Figure 5-3). Among women with diabetes, non-
Hispanic black women had a 60% higher risk for
death than non-Hispanic white women after con-
trolling for CVD risk factors; the excess mortality
attributable to diabetes was 24.6 per 1,000 person-
years for non-Hispanic black women compared
with 17.3 per 1,000 person-years for their white
counterparts.

The poorer survival experienced by persons with
diabetes compared with nondiabetic persons was
present throughout the follow-up period. However,
among women, the diabetes-nondiabetes survival
differential became progressively greater with time,
being most apparent for women aged 45–54 years.
Furthermore, the well-known survival advantage of
women over men was much lower in the diabetic
compared with the nondiabetic population, most
markedly at younger ages (Figures 5-4a and 5-4b).

Among persons with diabetes, ischemic heart dis-
ease is reported to account for 40% of all deaths,

and other cardiovascular diseases for another 15%
of deaths, making these conditions the leading
causes of diabetes-associated deaths.36 In a recent
study, using data from NHANES I and the
NHANES I Epidemiologic Follow-Up Survey, mor-
tality rates from heart disease among women with
diabetes increased 2% among those aged 55–64
years over an 8-year follow-up period. During the
same period, women without diabetes of similar age
experienced a 20% decrease in heart disease mortal-
ity.46

Hospitalizations
Across all age groups, persons with diabetes are
approximately 3 times as likely to be hospitalized as
persons without diabetes.48 Among 1989 NHIS
participants aged 45–64 years, 22.4% of women
with diabetes reported that they had been hospital-
ized at least once in the past year compared with
8.8% of women without diabetes.48 The prevalence
of self-reported hospitalization did not vary by
race/ethnicity or sex.48

Data from the 1989 NHIS indicated that patients
aged 45–64 years with diabetes also had a longer

Figure 5-4a. Survival of diabetic and 
nondiabetic U.S. adults aged 
45–54 years, by years of follow-
up, 1971–93
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Figure 5-4b. Survival of diabetic and 
nondiabetic U.S. adults aged 
55–64 years, by years of follow-
up, 1971–93
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average length of hospital stay (9 days) than
patients without diabetes (6 days).48 However, from
1980 to 1990, the average length of stay decreased
22% among patients with diabetes listed as any
diagnosis. A North Carolina survey found that
women were hospitalized for diabetes-related causes
55% more total days than men and that this sex
difference increased with age; however, average hos-
pital charges were nonetheless higher for men across
all age groups.48

Disabilities
The public health impact and economic costs of
diabetes-related disability are enormous. Data col-
lected by 11 states and the District of Columbia for
the 1998 Behavioral Risk Factor Surveillance
System (BRFSS) disability module indicated that
more women than men reported activity limita-
tions.49 The prevalence of reported activity limita-
tions increased with age.49

Quality of Life
Several characteristics have been shown to affect the
relationship between diabetes and quality of life. In
the San Antonio Heart Study, diabetic patients with
vascular complications had a higher prevalence of
functional impairment (49.5%) than those without
complications (31.8%).50 In addition, among per-
sons with diabetes in this study, increased levels of
impairment were associated with a number of other
factors, including age, duration of diabetes, fasting
glucose level, insulin use, hypertension, and
increased body mass index (BMI).50 Finally, in a
recent evaluation of two measures of quality of life
among persons with diabetes, the investigators
found that quality of life was reduced in persons
who experienced more frequent and severe diabetic
complications (unadjusted for BMI) and that sepa-
rated and divorced persons experienced a lower
quality of life than their married counterparts.51

Among women aged 50–59 years in this study,
54% of those with diabetic complications had func-
tional impairment, whereas functional impairment
was found in only 30% of diabetic women without
complications and 24% of women without dia-
betes. Among women aged 60–70 years, corre-
sponding rates of functional impairment were 50%

among diabetic women with complications, 44%
among diabetic women without complications, and
19% among women without diabetes.51

Studies have examined the effect of sex on percep-
tions of quality of life among persons with diabetes.
Data from the 1989 NHIS showed that women
with diabetes (4.4%) were less likely than men with
diabetes (7.8%) to rate their health status as excel-
lent, although these results were not adjusted for
age. Among persons without diabetes, 31.8% of
women and 38.9% of men rated their health status
as excellent.51 A better understanding is needed of
the effects of gender on quality of life among per-
sons with diabetes.

5.4. Health-Related Behaviors

Risk Behaviors and Risk Factors
A number of lifestyle factors increase a person’s risk
of developing type 2 diabetes and complications of
type 1 or type 2 diabetes. Diet, BMI, and level of
physical activity are closely interrelated and work in
concert to influence a person’s risk for diabetes and
its complications.

An understanding of the impact of these lifestyle
factors on the health of women is critical to the
development of appropriate interventions to pre-
vent diabetes and its complications. Although not
all of these data regarding risk factors are limited
specifically to women aged 45–64 years, these find-
ings appear applicable to a broad population,
including women in this age range.

Diet and obesity. Diet has been associated with both
the development of type 2 diabetes and the onset of
diabetic complications, both through its potential
contribution to hyperglycemia and its relationship
to other risk factors for diabetic complications.
Independent of its influence on weight gain, diet
composition may play an important role in the
development of type 2 diabetes. Recent findings
from the Nurses’ Health Study suggest that women
aged 38–63 years whose diets were rich in whole
grain products had a significantly lower incidence
of diabetes over a 10-year follow-up period.
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Moreover, the relationship was stronger in over-
weight women (BMI > 25 kg/m2) and remained
significant after adjustment for intakes of dietary
fiber, magnesium, and vitamin E.52

The importance of dietary therapy in managing
hyperglycemia and hyperlipidemia to prevent both
microvascular and macrovascular complications of
diabetes cannot be overemphasized.53 The goal is to
optimize glycemic control to prevent and treat both
acute hypoglycemic events and chronic diabetes
complications. In the 1989 NHIS, only 64% of all
persons with diabetes reported following a diabetes-
specific diet all or most of the time; however, 91%
of persons aged 45–64 years with diabetes reported
that they thought diet was very important for dia-
betes control.54

The majority of women with type 2 diabetes have
additional risk factors for vascular complications of
diabetes that can be controlled with dietary treat-
ment. Approximately 52% of women aged 45–64
years with diabetes have hypertension, compared
with 26% of nondiabetic women;55 of black women
with diabetes, 91.6% have hypertension compared
with 57.9% of black women without diabetes.
Approximately 30%–40% of women aged 45–64
years with diabetes have elevated LDL cholesterol.55

Because abnormalities in lipid profiles and hyper-
tension are more common among diabetic than
nondiabetic women, a diet low in saturated fat,
cholesterol, and sodium is essential for women with
diabetes.

Among persons aged 45–64 years, BMI is higher
among those with diabetes (mean BMI 28.1 kg/m2)
than among those without diabetes (mean BMI
25.5 kg/m2).55 Among persons with diabetes aged
45–64 years, the mean BMI of women exceeds that
of men in all racial and ethnic groups: white
women, 29.2 kg/m2, and white men, 28.4 kg/m2;
black women, 31.4 kg/m2, and black men, 28.0
kg/m2; Mexican American women, 30.5 kg/m2, and
Mexican American men, 26.3 kg/m2. In NHANES
III, most adult participants with type 2 diabetes
were overweight, and 47% of women with diabetes
were obese (defined as a BMI > 30 kg/m2) com-

pared with 25% of all women.56 This study includ-
ed women with diabetes aged 45–64 years, but
results were not stratified by age or sex. In data
from NHANES II and the Hispanic Health and
Nutrition Examination Survey (HHANES,
1982–1984), the prevalence of obesity among
women with diabetes aged 45–64 was estimated to
be 51% among white women, 49% among
Mexican American women, and 70% among black
women.55 The mean BMI for black women with
diabetes exceeded that of white women with dia-
betes as well. Of white women aged 45–64 years
with type 2 diabetes, approximately 51% had a
BMI greater than 30 kg/m2, and 40% of those had
a BMI greater than 35 kg/m2. Among black women
in the same age group with type 2 diabetes, nearly
70% had a BMI 30 kg/m2 or greater; one-fifth had
a BMI 35 kg/m2 or greater.55

Controlling obesity is not only important for
reducing the risk of developing type 2 diabetes but
also for managing diabetes and preventing diabetes-
associated complications.57 It has been clearly
shown that hyperglycemia can be controlled with
dietary treatment and modest weight loss in most
patients with type 2 diabetes.58-60 Obesity, especially
abdominal obesity, is also a risk factor for insulin
resistance syndrome61 and for subsequent diabetes-
related macrovascular complications, including
coronary heart disease and hypertension.

In a study of a weight loss intervention among
women with type 2 diabetes, black women lost less
weight overall and regained more weight than white
women.62 These results confirmed the observations
of a previous study of nondiabetic persons that
found smaller weight losses and faster weight regain
among black than white women.63 Because of the
long-term ineffectiveness of weight loss interven-
tions, prevention continues to be the most viable
and effective strategy for decreasing the prevalence
of obesity. Weight gain, especially in persons who
are already overweight, is a strong predictor of dia-
betes incidence. However, in overweight adults,
even modest weight loss can significantly reduce the
risk of developing diabetes.64 This study included
women aged 45–64 years, but results were not
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stratified by age or sex. Clearly, more research is
needed in the area of obesity prevention and weight
reduction, especially for minority women and
women with diabetes.

Physical activity. Physical activity benefits women
and men with diabetes by improving glycemic con-
trol and reducing diabetes-related complications.65

Interventions to increase physical activity in this
population may significantly improve glycemic con-
trol, particularly in older, physically inactive
women, who are at increased risk of developing dia-
betes.66 Increased physical activity can also reduce
the risk of coronary heart disease (CHD), the lead-
ing cause of death among women with diabetes. A
35%–55% reduction in risk for CHD is associated
with maintaining an active lifestyle,67 although few
data are available concerning the relationship
between physical activity and CHD risk specifically
among women. Compared with 38% of women
without diabetes, only 28% of women with type 2
diabetes participate in regular exercise despite the
benefits of physical activity for weight loss,
glycemic control, and prevention of CHD.68

Efforts to increase levels of physical activity among
women, especially women with diabetes, have great
potential for public health benefits. More research
is needed on the relationship between physical
activity and the development of type 2 diabetes and
diabetes-related complications in women to guide
the development of interventions.

Smoking. Evidence that cigarette smoking may
impair insulin sensitivity and increase the risk for
type 2 diabetes is mounting.69 Among women in
the Nurses’ Health Study (NHS), those who
smoked more than 25 cigarettes a day had a relative
risk for type 2 diabetes of 1.42 (95% CI, 1.18 to
1.72) compared with nonsmokers.70 Despite its
associated risks, smoking has been found to be all
too prevalent among persons with diabetes; accord-
ing to data from the 1989 NHIS, 27% of men and
22% of women aged 45–64 years with diabetes
were smokers.55

Smoking is also a risk factor for all of the major
complications of diabetes, including CHD and
stroke, that are major causes of death among
women with diabetes. Among women with dia-
betes, smokers have a greater risk for both fatal and
nonfatal coronary events than nonsmokers. In an
analysis of data from NHS, the attributable risk of
a coronary event among women with diabetes was
162 events per 100,000 person-years for nonsmok-
ers and 387 events per 100,000 person-years for
current smokers.41 In addition to its effect on
CHD, smoking also contributes to diabetic
nephropathy, which is often a precursor of end-
stage renal disease.71 The risk of respiratory infec-
tion is also increased among diabetic patients who
smoke. Because the elimination of smoking can
potentially play a major role in reducing complica-
tions among women with diabetes, research is need-
ed to determine whether intervention strategies
need to be tailored specifically to meet the needs of
women with diabetes.

Health-Promoting Behaviors
The four major goals of health-promoting behav-
iors among women with diabetes are 1) to improve
metabolic control of diabetes itself, 2) to reduce the
frequency and severity of microvascular complica-
tions (retinopathy, nephropathy, and neuropathy),
3) to reduce the frequency and severity of
macrovascular complications (including CHD,
stroke, and peripheral vascular disease), and 4) to
improve quality of life. Monitoring blood glucose
levels to eliminate hyperglycemia and reduce the
incidence of hypoglycemia is the key to metabolic
control. The cornerstone of preventing microvascu-
lar complications is maintaining serum glucose and
blood pressure at normal or near-normal levels, as
demonstrated among persons with type 1 diabetes
in the Diabetes Control and Complications Trial
(DCCT)72 and among those with type 2 diabetes in
the United Kingdom Prospective Diabetes Study
(UKPDS).73 The role of glycemic control in pre-
venting macrovascular complications is still being
defined; however, data from the UKPDS suggest
that control of concomitant hypertension has a
greater impact than glycemic control on preventing
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macrovascular complications.73,74 The importance of
assessing and managing major cardiovascular risk
factors to prevent macrovascular complications of
diabetes cannot be overemphasized.

Despite the importance of preventive health prac-
tices for persons with diabetes, the overall level of
preventive care among patients with diabetes varies
greatly. Among persons aged 25 years or older with
type 2 diabetes who participated in NHANES III,
most (58%) had a hemoglobin A1c (HbA1c) level
greater than 7.0%, about 40% had uncontrolled
hypertension, over one-third had microalbuminuria
or clinical proteinuria, about one-quarter had undi-
agnosed dyslipidemia, and many had undesirable
lipid levels.56 A study using data from the Colorado
BRFSS found no significant differences between
men and women in levels of preventive care.75

However, preventive care practices tended to
decrease in older age groups and among those with
lower levels of education. Differences were most
striking for the percentage reporting that they had
been monitored for HbA1c: 64.5% of persons aged
30–44 years reported undergoing HbA1c monitor-
ing, compared with only 37.1% of persons aged
45–64 years and 10.6% of persons aged 65 years or
older. In a study using BRFSS data from North
Carolina, knowledge of HbA1c decreased as age
increased.76

In a study of data from the NHIS, only 35% of
persons aged 18 years or older reported having dia-
betes education at some point during their disease;
among those aged 40–64 years, diabetes education
was reported by 52% of those with insulin-treated
type 2 diabetes and 25% of those with type 2 dia-
betes not treated with insulin.77 Age-stratified
results were not separated by sex, but overall rates
among women were similar to those among men.
Although this report may have underestimated dia-
betes education by defining it in terms of participa-
tion in a class or program about diabetes, these
studies overall suggest that diabetes education needs
to be improved.

Adherence
Self-management is an important component of
diabetes care.78 Findings from several studies indi-
cate that persons with diabetes are most likely to
comply with their medication regimens and
requirements for self-testing and are least likely to
make lifestyle changes, such as modifying diet and
exercise habits.79,80 However, little information is
presently available regarding the role of sex and age
in influencing physician or patient adherence to
recommendations for prevention or treatment of
diabetes. Development of effective public health
initiatives for women in this age group with dia-
betes will require further study.

5.5. Psychosocial Determinants of Health
Behaviors and Health Outcomes

Social Environment
Marriage, family, and social support. Most women
aged 45–64 years with diabetes are married.33

However, almost no information is available regard-
ing the impact of the presence of a spouse on the
level or quality of diabetes care, although social
context has an important influence on diabetes care
and prevention goals.81 Similarly, the role of families
in the management of diabetes in adult patients is
largely unexplored, and the studies that have been
done show conflicting results.

A cross-sectional study of 150 insulin-requiring
adults with a median age of 51.3 (34% male and
66% female) that controlled for age, duration of
diabetes, and type of diabetes found that family
environment may not relate to glycemic control but
to psychosocial adaption.82 When family members
were supportive of recommended diabetes care
practices, the person with diabetes was more satis-
fied with various aspects of his or her care and
adaptation to the illness. Women were also found
to demonstrate a higher level of satisfaction with
various diabetes-related aspects of their lives.
Another model83 suggests that persons with type 1
diabetes exhibit greater psychosocial lability in
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glycemic control and are more responsive to psy-
chosocial factors, while those with type 2 are affect-
ed more by variations in regimen adherence and
stress. It is clear that additional research must take
into consideration a multitude of factors that affect
glycemic control. One must consider the type of
diabetes, the social and economic environment,
biologic and psychosocial factors, and the synergis-
tic effects of these variables on the disease process in
individuals. 

A study of the determinants of diabetes education
found that widowed patients (39%) were less likely
to receive diabetes education than married patients
(50%); however, this result was not controlled for
age.77 In a review of quality of life indicators, it was
found that persons with diabetes who were not
married were more likely to report symptoms of
depression than those who were married. Men were
also less likely to report symptoms of depression
than women.84 A study of persons with type 2 dia-
betes in Finland found that those who lived alone
reported lower levels of physical functioning and
psychosocial well-being than those who lived with
others.85

A review of behavioral medicine approaches to
improved diabetes care suggests that enhanced
social support may be a rich resource for diabetes
education and management; however, effects of
gender and age should be considered.86

Self-help groups are one form of social support that
may serve several important functions for persons
with diabetes. Such functions include helping
patients adapt to the diagnosis of diabetes, cope
with complications, and learn to manage diabetes
more effectively.78 In a randomized trial in which
patients with diabetes were assigned to either indi-
vidual or group instruction, the patients in the
group had greater improvements in diabetes knowl-
edge and attitude toward diabetes than those
instructed individually.79 Community support
groups provide another means of diabetes education
that may be more accessible to some patients than

traditional diabetes education programs. CDC’s
Project DIRECT will be the first community proj-
ect in the United States to apply community organ-
ization approaches to reducing the burden of
diabetes by including interventions at all three lev-
els of prevention. Project DIRECT should yield
valuable information about the applicability of
community organization approaches to diabetes
prevention.87

Socioeconomic factors. On the basis of data from the
1989 NHIS, the proportion of women with dia-
betes aged 45–64 in the lowest quartile of educa-
tional status (fewer than 9 years of education) and
in the lowest quartile of income (annual family
income less than $10,000) exceeds the proportion
of nondiabetic women in these quartiles for every
racial group.33 Among participants in the San
Antonio Heart Study, the prevalence of diabetes
and of other cardiovascular risk factors, including
obesity, hypertriglyceridemia, and low high-density
lipoprotein (HDL) cholesterol, fell with rising
socioeconomic status (SES).88 Previous studies look-
ing at SES and excess prevalence of diabetes showed
no correlation between these two measures.89,90

These studies, however, did not stratify by sex. An
analysis of NHANES III data that examined dia-
betes prevalence, SES, and other risk factors such as
BMI, physical activity, and smoking among African
American and non-Hispanic white men and
women aged 40–74 years found that economic dis-
advantage may explain much of the excess preva-
lence of diabetes in African American women but
not in African American men. The authors suggest
that environmental influences such as poverty,
stress, discrimination, quality of nutrition, and liv-
ing conditions may affect African American men
and women in different ways.91 A recent analysis of
data on 453,384 persons in the National
Longitudinal Mortality Study (approximately
60,000 were black and white women aged 45–64
years) found that black women had a risk for death
from diabetes nearly twice as high as white women,
and 40% of this excess was explained by SES.92

Such studies provide valuable information on the



118

Diabetes and Women’s Health Across the Life Stages: A Public Health Perspective

determinants of diabetes in subpopulations. They
do not, however, elucidate the relationships of these
factors to morbidity among persons who have dia-
betes (i.e., prevalence of diabetes complications or
other comorbidities). Additional studies are needed
to shed more light on this issue. Differences in the
determinants of morbidity and mortality between
women and men would warrant the development
and implementation of appropriate interventions.

In addition to increasing the risk for diabetes and
mortality from diabetes, low SES has been associat-
ed with increased levels of cardiovascular risk
among persons with diabetes. In a study of persons
with diabetes in Scotland, the proportion of diabet-
ic patients with three or more cardiovascular risk
factors rose from 8.6% among those in the highest
socioeconomic stratum to 20.2% among those in
the lowest stratum.93 For example, smoking was
most prevalent among persons in the lowest socio-
economic stratum: 33% of persons with diabetes in
the lowest stratum smoked, whereas only 13% in
the most affluent category were smokers. However,
these results were not stratified by sex and age.

Some data suggest that SES may also affect the
functional status of persons with diabetes. Among
9,744 women and men aged 51–64 years sampled
cross-sectionally as part of the 1992 Health and
Retirement Study, SES was a significant predictor
of functional status for persons with diabetes, as
measured by the ability to perform several common
activities of daily living, and differences in SES
appeared to explain much of the worse functional
status of blacks and Hispanics with diabetes com-
pared with whites.94 The relationship between SES
and functional status may stem from the effects of
SES on access to care and on a person’s ability to
alter the environment to improve functional status,
as well as through the association of SES with other
health behaviors, such as smoking and physical
activity, that adversely affect health.94 Much work
remains to be done to clarify the relationships
between sex, race, and SES as they affect diabetes
prevention and control. Uniform definitions of SES
that include household wealth as well as income are

needed to enhance progress in this area. In addi-
tion, researchers need to take into account race and
sex as additional variables when considering the
relationship between SES and diabetes.

Social networks. A social network is a set of social
ties that connects an individual with others.
Analysis of social networks examines potential ties
that persons may have apart from traditional
sources of support such as family members or
members of a particular organization such as a
church. Data are lacking on the impact of social
networks on women aged 45–64 years with dia-
betes. However, data suggesting that lack of a social
network increases all-cause mortality risk among
both women and men in the general population95

indicate that such networks may have an important
effect on disease outcomes. More research is needed
on the effects of larger social units in communities
or social networks on persons with diabetes, includ-
ing women aged 45–64 years. A better understand-
ing of social networks may be helpful in developing
successful strategies for designing community-based
diabetes interventions.

Community norms and acculturation. Much of
behavioral research in diabetes has focused on indi-
vidual behavior and family influences. The person
with diabetes, however, lives in a community and
invariably is influenced by the social environment
within which he or she lives. No data are available
on the effects of community norms and accultura-
tion on women aged 45–64 years with diabetes.
However, several studies have found that accultura-
tion to a Western lifestyle increases a person’s risk
for type 2 diabetes.96-99 In the Honolulu Heart
Program, diabetes was less prevalent among
Japanese American men who had retained a more
traditional Japanese lifestyle than among those who
had adapted to a Western lifestyle.96 However, this
study did not include women. In another study of
the effects of acculturation on diabetes risk that
involved both women and men (age range 17–61
years), Pima Indians residing in a rural, semi-isolat-
ed area of Mexico were compared with Pima
Indians living on a reservation in Arizona. The
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Pima Indians of Mexico were thinner (mean BMI
24.9 kg/m2) than those of Arizona (mean BMI 33.4
kg/m2) and had a much lower prevalence of type 2
diabetes.99 Moreover, among both women and men,
mean total cholesterol levels were significantly lower
in the Mexico group than in the Arizona group.
Researchers also noted that the total caloric intake
of the acculturated population was substantially
higher than the presumed caloric intake of Pima
Indians living a traditional lifestyle.100

A cross-sectional study of 1,387 Mexican American
women and 1,404 Mexican American men aged
25–64 years from NHANES III showed that a large
waist circumference (a major risk factor for dia-
betes) and prevalence of abdominal obesity were
strongly associated with migration and accultura-
tion status.101 Among women, the mean waist cir-
cumference was smallest for those born in Mexico
(90.4 cm), intermediate for those who were U.S.-
born English-speaking (93.6 cm), and largest for
those who were U.S.-born Spanish-speaking (96.9
cm). The prevalence of abdominal obesity (waist
circumference ≥ 88 cm) among U.S.-born Spanish-
speaking women, U.S.-born English-speaking
women, and Mexico-born women was 68.7%,
58.6%, and 55.6%, respectively. The large differ-
ences observed suggest that environmental and cul-
tural factors may be major determinants of the
diabetogenic risk profile of populations. Additional
studies are needed to determine the effect of accul-
turation on the development of complications relat-
ed to diabetes.

Acculturation and community norms are also likely
to affect diabetes management in important ways,
although little research has been done in this area.
In a small study using focus groups of Hispanic
men and women over age 40 with type 2 diabetes,
participants stated that the dietary needs of the
family member with diabetes were often subordi-
nated to the dietary preferences of the rest of the
family.102 Exercise and dietary changes were difficult
for members of this community, and most were
unaware that increased exercise and improved diet
could reduce the severity of type 2 diabetes and the

risk for complications. Another important finding
of this study is that all participants reported having
used some type of traditional remedy for type 2
diabetes without informing their health care
providers.

In general, the beliefs of women with diabetes affect
lifestyle and behavior related to nutrition, physical
activity, and diabetes self-management. Accultur-
ation is likely to affect not only a woman’s chance
of developing diabetes but also her way of manag-
ing the disease.

Interactions with the Health Care System
Access to care. Data from the 1990 National Health
Interview Survey indicate that physician visits relat-
ed to diabetes are more frequent among women
than men overall and increase with age. According
to that survey, diabetic women aged 45–64 years
had an average of 16 outpatient physician contacts
each year; this number was similar to that among
men of the same age (16.3 visits annually).103 In
addition, almost all surveyed diabetic women in
this age group had ongoing contact with the med-
ical system: 95% had seen a physician in the last
year, and only 2% had not had physician contact
for 2 years or more; corresponding figures for men
with diabetes were 92% and 2.2%, respectively. In
contrast, only 78% of persons without diabetes
reported a medical contact in the past year.

Nevertheless, some persons with diabetes, including
women in this age group, do not have adequate
access to the health care system, and barriers to
access are associated with increased illness and costs.
For example, in a random sample of English- and
Spanish-speaking adults, perceived access to care
was inversely related to hospitalization rates for dia-
betes, among other diseases.104 This study included
women aged 45–64 years, but results were not
stratified by age or sex. We are unaware of studies
of the effects of poor access to care on other mark-
ers for diabetes severity, such as hemoglobin A1c
levels, among women in this age group. Research
that examines the role of access to care as it relates
to glycemic control and the development of long-
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term complications of diabetes among women
would be valuable in developing strategies to con-
trol diabetes and decrease its complications.

Importantly, many women who are integrated into
the health care system may not necessarily be
receiving recommended care for their diabetes. (See
Appendix E.) For example, a national survey found
that although 91% of diabetic men and women
(mean age 62 years) identified one physician who
provided regular care for their diabetes, only 40%
of those not on insulin and 51% of those on
insulin had seen an ophthalmologist in the past
year. In addition, similar low rates were reported for
other recommended services, including seeing a
nutritionist in the past year (reported by 19% not
on insulin and 24% taking insulin) and having feet
checked by a health professional at least twice in
the past 6 months (25% and 39%, respectively).105

Similar findings were reported in a study in
Michigan that examined the frequency with which
persons with diabetes (average age 63 years and
more than half women) accessed three services con-
sidered essential for diabetes management: seeing
an ophthalmologist for retinopathy screening, dia-
betes education, and dietary counseling. Fifteen
percent of the sample reported having never used
any of these services, and only 33% reported having
used all three services at least once in their life-
time.106 Among presumed contributors to these low
rates of accessing appropriate services were the ten-
dency for physicians and patients to minimize the
seriousness of type 2 diabetes, poor understanding
and management of obesity, and the chronic multi-
system nature of diabetes, which does not lend
itself well to a health care system built around acute
care.

Data from NHANES III also indicate that
although adults with diabetes have frequent contact
with health care providers, health status and out-
comes are far from optimal. Glycemic control was
poor, 58% had a HbA1c level greater than 7%,
many patients were obese (45% had a BMI > 30
kg/m2), and among 60% of patients with known
hypertension and hyperlipidimia, the blood pres-
sure and lipid levels were not controlled at recom-

mended levels. These adverse health outcomes were
distributed across all patient subgroups, but were
not stratified by age and sex.56

Although it is certainly important to ensure that
persons with diabetes have adequate access to care,
it is also important to ensure that access to care
includes access to preventive services necessary to
optimize the health of persons with diabetes.105

Strategies to meet these goals need to be defined for
women aged 45–64 years.

Resource utilization. Data from the 1990 National
Medical Care Survey indicate that women aged
45–64 years made almost 2.9 million diabetes-
related office visits in 1990. Of all diabetes-related
office visits by women, 35% were made by women
in this age group, compared with 8% among
women aged 25–44 years and 54% among women
aged 65 years or older. These figures are comparable
to those for men.103

A recent estimate of excess health care costs attrib-
utable to diabetes comes from the Kaiser
Permanente database. Costs for diabetes-related
treatments among the 85,209 patients with diabetes
were compared with costs among age- and sex-
matched controls without diabetes; excess annual
expenditures associated with diabetes were estimat-
ed at $3,494 per person, or 2.4 times that of per-
sons without diabetes.107 Of these excess costs, 38%
covered hospitalization and almost 38% covered
long-term complications, primarily coronary heart
disease and end-stage renal disease. Although
women aged 45–64 years comprised only 21% of
the entire study group and results were not strati-
fied by sex, stratification by age indicated that
excess costs for the age group 45–64 years (of
whom almost half were women) were comparable
to the average excess costs (i.e., $3,156 per person
annually).

Because improved glycemic and blood pressure con-
trol can significantly reduce microvascular and
macrovascular complications among persons with
diabetes, including women aged 45–64 years,73,74
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interventions to improve glycemic and blood pres-
sure control for women with diabetes would be
expected to reduce both morbidity and costs and
thus warrant broad implementation.

Patient/provider relationship. The quality of the rela-
tionship between patients with diabetes and their
primary providers of diabetes care might be expect-
ed to affect the type and quality of diabetes care
received. Patient/provider communication plays an
important role in adherence to self-care recommen-
dations.108,109 However, few data are available on the
association of patient/physician relationship with
quality of care for women with diabetes aged 45–64
years. In a prospective cohort study of 128 patients
between the ages of 18 and 79 years with diabetes,
it was found that patient perception of support for
autonomy from a health care provider was related
to significant changes in HbA1c levels at 12
months.110 Such patients also perceived more com-
petence in controlling their glucose levels. This
study included women aged 45–64 years, but
results were not stratified by age or sex. A study
involving patients from general practices in
England found no significant relationship between
glycemic control and patient satisfaction with care
received or the perceived willingness of the provider
to discuss diabetes. However, certain provider char-
acteristics did correlate directly with control,
including having a special interest in diabetes and
being a dietitian.111 Only 46% of participants in
this study were female, their age range was not
reported, and the analyses were not stratified by
sex.

Although more information on qualities of the
patient/provider relationship that enhance the level
of diabetes care would be useful in developing rec-
ommendations for medical training in diabetes,
policy recommendations have begun to address the
organizational factors that influence the delivery of
diabetes care. Recommendations made at the Fifth
Regenstrief Conference included universal access
and payment for diabetes preventive services,
comanagement of patients with diabetes by primary
and specialty care providers, and special training for

primary care residents in the management of type 2
diabetes.112 These policy recommendations point
out the need for changes in the structure of health
care delivery and the patient/provider relationship
to improve diabetes preventive care for patients
with diabetes.

Personality Characteristics
Self-efficacy. The primary outcomes of effective dia-
betes education traditionally were improved meta-
bolic control and patient compliance as a result of
having obtained the knowledge and skills necessary
to follow treatment recommendations. No research
has examined the importance of self-efficacy in
controlling diabetes specifically among middle-aged
women. In a nonrandomized study involving 49
men and 14 women aged 32–82 years, measures of
self-efficacy were highly predictive of adherence to
diabetes treatment, even after adjusting for past
adherence;113 adherence was also correlated with
improved glycemic control as measured by HbA1c
levels. A small randomized, controlled trial exam-
ined the effects of an intervention to improve self-
efficacy among persons with diabetes; the average
age of the study participants was 50 years, and 70%
were women.114 Although results were not stratified
by age or sex, patients who received the interven-
tion scored higher than the control group on all
eight self-efficacy subscales and experienced a sig-
nificantly greater reduction in HbA1c levels. Thus,
interventions designed to increase self-efficacy and
increase patient empowerment may improve
glycemic control among women with diabetes, but
more research is needed.

Locus of control. Measures of locus of control,
defined as a person’s overriding beliefs about the
causes or origins of significant events, attempt to
assess personal beliefs regarding control over out-
comes. In general, locus of control is divided into
internal and external orientations, with two inde-
pendent dimensions of externality: chance external-
ity and powerful-other externality.115 Several
attempts have been made to develop measures of
locus of control for specific diseases, including dia-
betes.116,117 Using different instruments to measure
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locus of control, several studies have found that an
internal orientation was associated with better
adjustment to diabetes, better adherence to treat-
ment,118-120 and better glycemic control,118,121,122 but
contradictory findings have also been reported.
These conflicting results may be related to the fact
that locus of control involves more than one con-
struct, each of which may have opposite effects on
diabetes care practices. A recent study involving
women and men separated internal locus of control
into two components, autonomy and self-blame.118

Results indicated that autonomy was generally asso-
ciated with improved glycemic control and desir-
able self-care practices, whereas self-blame was
associated with lower levels of diabetes knowledge,
less frequent glucose self-monitoring, and more
binge eating. In addition, high levels of chance
externality were associated with poor glycemic con-
trol, low levels of exercise, and poor diabetes knowl-
edge, while “powerful other” (specifically
nonmedical) locus of control was associated with
regular administration of insulin doses and infre-
quent binge eating. The mean age of the study par-
ticipants was 47 years, and 42% were women;118

however, results were not stratified by sex and age.
These results suggest that an increased sense of
autonomy and reduced self-blame may be associat-
ed with improved diabetes management in this
population, but they also suggest that relying on
others may not negatively affect management.

In a study that examined racial differences in locus
of control among women and men with type 2 dia-
betes, blacks had higher levels of external locus of
control than whites, as well as higher levels of stress
and lower levels of family functioning, and higher
levels of hemoglobin A1c.

123 However, the study did
not directly correlate psychosocial variables with
glycemic control, and the ages of participants were
not reported.

Further work in the area of locus of control should
consider its interactions with other factors (e.g., sex,
age, race, psychosocial factors) in predicting the
ability of women to manage their own diabetes
care. Findings may be relevant to the design of

effective diabetes education and treatment programs
for diabetic women aged 45–64 years as well as
other persons with diabetes.

Traditional beliefs. Many studies have examined the
relationship between psychosocial factors and suc-
cessful diabetes self-management, although most of
these studies have methodologic limitations.124-126

Both the patient’s internal (psychological) environ-
ment and the external social environment are of
potential importance in diabetes self-manage-
ment.127-128 Barriers to diabetes self-management
may arise from either the internal or external envi-
ronment or interactions between the two. Personal
models are part of the patient’s internal environ-
ment and include representations of their illness,
disease-related beliefs, diabetes knowledge, and
experiences. These representations guide self-man-
agement and adherence to recommendations for
treatment and preventive care.129

For diabetes in particular, personal beliefs about
treatment effectiveness and, to a lesser extent,
beliefs about disease seriousness have been shown to
be predictive of behavior modifications, such as
changes in diet and physical activity, that are rec-
ommended for persons with diabetes.130 In a study
that examined the relationship between personal
models and diabetes self-management, the self-
management activities that had the highest levels of
adherence—taking diabetes medications and avoid-
ing sweets—were highly linked to widely held tra-
ditional beliefs that diabetes management consists
primarily of these two behaviors. Low-fat, low-calo-
rie diets and increased exercise had lower levels of
adherence and were rated lower in perceived effec-
tiveness. In this study, psychosocial and behavioral
factors were much stronger predictors of differences
in self-management than demographic variables. In
particular, personal beliefs regarding treatment
effectiveness (e.g., the effectiveness of exercise in
controlling diabetes and preventing complications)
were highly predictive of treatment adherence.130

This study included women aged 45–64 years, but
results were not stratified by age or sex.
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Focus group interviews with southern African
American women aged 45–65 with type 2 diabetes
revealed three consistent themes: 1) spirituality was
an important factor in general health, adjustment,
and coping; 2) general life stress and multiple care-
giving responsibilities interfere with daily disease
management; and 3) diabetes led to feelings of food
deprivation and physical and emotional fatigue,
worry, and fear of complications.131 A cross-
sectional study of African American and white
adults from Detroit, Michigan, who had type 2 dia-
betes used the Diabetes Care Profile132 to assess psy-
chosocial factors related to diabetes. The
investigators found that attitudes toward diabetes
were similar for both groups, although whites who
use insulin reported fewer positive attitudes and
more negative attitudes toward diabetes. African
Americans were less distinct in these scores. This
finding suggests that insulin use may be a trigger
for changes in attitudes among whites with dia-
betes.132 This study included women aged 45–64
years, but results were not stratified by age or sex.
Further study is needed to understand these results.

Confidence in outcome. Few data are available on the
relationship between confidence in positive out-
come and diabetes self-management and preventive
care practices. In a small study of African American
women with type 2 diabetes, confidence in positive
outcomes was not related to adherence to recom-
mended self-care practices, although self-efficacy
was predictive of self-care behaviors.133 Other stud-
ies have shown an association between confidence
in treatment effectiveness and treatment-specific
adherence.130 Finally, a focus group study found that
urban Caribbean Latinos with type 2 diabetes had a
strong sense of fatalism regarding the course of dia-
betes.102 This attitude, which may reflect an external
locus of control, has been reported in other minori-
ty groups134 and may constitute a barrier to the use
of recommended diabetes self-care behaviors.
Confidence in outcome appears to overlap with
locus of control in predicting diabetes self-
management.

More research on characteristics such as fatalism,
confidence in outcome, and self-efficacy is needed
to develop diabetes education strategies that are
effective in producing behavioral change. In partic-
ular, an analysis of these characteristics among
women and minority populations could increase
our understanding of personal and social barriers to
diabetes control in these vulnerable groups.

5.6. Concurrent Illnesses as Determinants of
Health Behaviors and Health Outcomes

Mental Health
Eating disorders. A number of studies have exam-
ined eating disorders among women with diabetes,
although all of these studies have included only
women younger than age 46 with type 1 diabetes
(Chapters 3 and 4). Younger women with clinical
and subclinical eating disorders, as well as women
who withhold insulin for weight control, have sig-
nificantly worse glycemic control than women with
diabetes who do not practice these behaviors. In
addition, eating disorders are associated with an
increase in retinopathy, as well as increased levels of
serum cholesterol, triglycerides, and total lipids.
Research in this area has not addressed women aged
45–64 years, a group in whom obesity and
attempts at dieting are known to be frequent.
Given the significant risks that may be associated
with disordered eating patterns, studies should
assess the prevalence of these behaviors in middle-
aged women and their effects on diabetes manage-
ment outcomes.

Depression. Several studies have found that the
prevalence of depression is greater among men and
women with diabetes than among the general pop-
ulation.135-146 A review of 20 studies reported that
the rate of major depression among persons with
diabetes is at least 3 times greater than that of the
general U.S. adult population.135 Looking specifical-
ly at middle-aged women, a population-based study
involving the Rancho Bernardo population found
that among women aged 50–64 years, 14.4% of
those with diagnosed diabetes but only 5.2% of
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those without diabetes had a Beck Depression
Inventory score in the depressed range; correspon-
ding rates in men were 7.1% and 2.0%, respective-
ly.136 Because these studies are cross-sectional in
nature, their results cannot be used to infer a causal
relationship between depression and diabetes. In
fact, the prevailing clinical assumption has been
that diabetes, like other chronic illnesses,137,138 causes
depression through a psychological reaction to the
stress of illness or the threat of death or complica-
tions.139-141 However, several studies have failed to
show a correlation between the severity of diabetes
and depressive symptoms.142-144

There is some evidence that depression may be a
risk factor for the development of diabetes, particu-
larly type 2. Research has suggested that diabetes
and depression may have a common neuroen-
docrine basis, possibly mediated through depres-
sion-induced elevations in cortisol.144-146 Results of a
recent prospective 13-year follow-up study that
assessed the prevalence of psychopathology among
3,481 adults suggest that major depressive disorder
may increase the risk of developing type 2 diabetes
(relative risk [RR] 2.2; 95% confidence interval
[CI] 0.90–5.55), although the results were not sta-
tistically significant.147 Women aged 45–64 years
comprised only 16% of the group, yet they had the
highest incidence of diabetes of any subgroup. Sex
was not a significant predictor of diabetes in this
study population, and major depression appeared 
predictive of diabetes even after adjusting for age,
sex, and body weight. Major depressive disorder
typically has its onset in the early adult years,148

before the onset of type 2 diabetes, and is character-
ized by repeated episodes of depression.

No research has addressed the correlation between
the number or severity of depressive episodes and
the development of diabetes or the influence of
antidepressive therapy on the subsequent develop-
ment of diabetes among women in this age group.
Whether depression represents a modifiable risk
factor for the development of type 2 diabetes in this
population requires further study. Moreover, since
women are at greater risk for the development of

both depression and type 2 diabetes, prospective
studies that address the relationship between dia-
betes and depression in women and control for
confounding by such factors as obesity and 
socioeconomic status would be of great potential
benefit for treating women with type 2 diabetes. In
addition to the potential role of depression in the
development of diabetes, the public health impact
of depression in persons with diabetes needs to be
assessed.

Physical Disability and Complications
Coronary heart disease. Coronary heart disease
(CHD) is not only the major cause of death but
also an important cause of illness among persons
with diabetes. Because the risks for both type 2 dia-
betes and CHD are high in the middle years, a
thorough understanding of the interactions between
diabetes and CHD risk factors is critical for health
care providers caring for women in this age group.

As noted earlier, CHD is significantly more preva-
lent among women with diabetes than among those
without diabetes. For example, in the Nurses’
Health Study, women with diabetes aged 30–55
years at study entry had a 7 times greater risk for
CHD than that of their nondiabetic counterparts.41

This increased risk may be explained in part by the
increased prevalence of other recognized coronary
risk factors, including obesity, hypertension, and
dyslipidemia, among persons with diabetes.149,150

However, even after adjusting for several other rec-
ognized coronary risk factors, diabetes remains a
significant risk factor for CHD, with a threefold
increase in risk seen among women in the NHS.41

Furthermore, the renal disease that frequently
accompanies diabetes further increases CHD risk
among persons with diabetes.

Although only a small percentage of persons aged
45–64 years with diabetes have type 1 diabetes, the
strikingly high CHD risk in these patients was
demonstrated in a follow-up study of a Joslin Clinic
cohort of patients with type 1 diabetes, 35% of
whom had died of CHD-related causes by age 55;
an additional 15% of these patients had clinically
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evident CHD.151 As with type 2 diabetes, concomi-
tant nephropathy increases the risk for CHD.

Effect of sex on coronary heart disease risk. Diabetes is
a more powerful risk factor for CHD among
women than among men and negates the overall
protective effect of female sex on CHD risk, even
among premenopausal women.152-154 Numerous U.S.
population-based studies have found age-adjusted
mortality rates for CHD that are 3–7 times higher
among women with diabetes, specifically including
those aged 45–64 years, than among women with-
out diabetes, and 2–3 times higher among men
with than without diabetes.41,152-155 Among persons
with diabetes in the Framingham cohort, 7.7% of
CHD among women but only 3.8% of CHD
among men was attributable to diabetes.156 Among
women in the NHS, 13.8% of coronary events
were attributable to diabetes.41 The increased risk
for CHD associated with diabetes in this cohort
was even greater among women with other coro-
nary risk factors such as hypertension, high choles-
terol, and obesity, all of which frequently cluster
with diabetes. For middle-aged and older women
with diabetes, the risk posed by CHD is of special
concern because the absolute risk for CHD increas-
es with age.

The mechanisms underlying the greater risk for
CHD among women than among men with dia-
betes are not completely understood. Contributing
factors may include higher rates of hypertension
and obesity among diabetic women than among
men.155,156 Lipid abnormalities also are likely to con-
tribute to sex differences in CHD risk. Among the
Rancho Bernardo study population of women and
men aged 40–79 years, women with diabetes had
lower HDL cholesterol levels than women without
diabetes, and the difference between diabetic and
nondiabetic HDL levels was greater among women
than among men.157 Furthermore, diabetes may
have a greater adverse effect on LDL particle size in
women than in men.158 Diabetic women are more
likely than diabetic men to have small dense LDL
particles, which are considered more likely to cause
atherosclerotic plaques and coronary vascular dis-

ease.159 In all likelihood, the relationship between
sex, diabetes, and CHD risk is probably influenced
by several factors, including hypertension, obesity,
lipid abnormalities, and hormonal (androgen/estro-
gen) levels.

Major coronary risk factors. The low risk for CHD
among patients with diabetes in countries with low
rates of CHD160,161 supports the hypothesis that dia-
betes interacts with other cardiovascular risk factors
to promote atherosclerotic lesions.162 Although the
basic biology that underlies the relationship
between diabetes and CHD needs further clarifica-
tion, the major risk factors likely to play a major
role in the development of CHD in middle-aged
women with diabetes include glycemic control and
hyperinsulinemia, obesity, dyslipidemia, hyperten-
sion, and lifestyle factors, including smoking,
weight gain, and physical inactivity. These risk fac-
tors are reviewed below.

Glycemic control and hyperinsulinemia. Data are lim-
ited on the efficacy of tight glycemic control in
reducing risk for CHD in women with diabetes.
However, available data indicate that poor glycemic
control is associated with an increased risk for
CHD among persons with diabetes. For example,
in a Finnish study of 133 women and men aged
45–64 years with type 2 diabetes, baseline blood
sugar level was a significant predictor of death due
to CHD-related causes throughout 10 years of fol-
low-up.163

Although randomized studies among persons with
both type 1 (DCCT)72 and type 2 (UKPDS)73 dia-
betes have shown that tight glycemic control can
produce greater reductions in microvascular disease
than conventional treatment, they have failed to
show a correspondingly significant reduction in
macrovascular disease (e.g., stroke, myocardial
infarction, CHD). Nevertheless, these studies were
not completely negative. The DCCT involved a
younger population and therefore did not have suf-
ficient statistical power to assess CHD risk reduc-
tion. The UKPDS, which involved patients with a
mean age of 54 years at study entry (39% women),
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reported a 16% reduction in myocardial infarction
(p = 0.052) with tight control. Results did not dif-
fer significantly by hypoglycemic agent used
(insulin or different sulfonylureas). In another arm
of the study,164 metformin, a hypoglycemic agent,
produced a greater reduction in CHD risk than
diet modification. As a single agent, metformin
appeared possibly more effective than other hypo-
glycemic agents in risk reduction, but this observa-
tion may have been due simply to analytic design.
This study included women aged 45–64 years, but
results were not stratified by age or sex.

An important observation was the absence of an
adverse impact of hypoglycemic therapy on CHD
risk.73 Studies suggesting that hyperinsulinemia is
an independent risk factor for CHD among men,
although possibly not among women,165 have raised
concerns that both exogenous insulin therapy and
sulfonylureas raise insulin levels. Furthermore, an
earlier study of glycemic control among persons
with diabetes166 reported increased cardiovascular
risk among those treated with sulfonylureas or the
hypoglycemic agent phenformin, a compound
related to metformin. Although the failure of the
UKPDS to confirm these findings is reassuring, the
role of tight glycemic control in reducing cardiovas-
cular risk among women with diabetes in this age
group and among other diabetic patients requires
further study.

Obesity. Obesity is a particularly important CHD
risk factor for women with type 2 diabetes and is
most prevalent among minority women. In
NHANES II, the prevalence of obesity (BMI > 30
kg/m2) among persons aged 40–64 years with type
2 diabetes was highest among black women (65%)
and was higher among white women (53%) than
among black (25%) or white (17%) men.167 In data
from NHANES II and HHANES, the prevalence
of obesity among Mexican American diabetic
women in this age group was similar to that among
white women, whereas the rate among Puerto
Rican diabetic women in this age group was slightly
higher (55%–60%).55 Among Oklahoman Native
American women with diabetes (women of the

Seven Tribes community, including Apache, Caddo,
Comanche, Delaware, Fort Sill Apache, Kiowa, and
Wichita but not limited to this age group), the
prevalence of obesity was over 70%.168

Obesity is a risk factor of critical importance
because it contributes to the development of type 2
diabetes and is an independent risk factor for car-
diovascular disease.169 In the Framingham study,
which involved 2,818 women and 2,252 men aged
28–62 years at study entry, obesity was a significant
predictor of cardiovascular disease throughout 
26 years of follow-up, particularly among women.170

In the Nurses’ Health Study, obese women had a 3
times greater risk for CHD than lean women, and
women who had significant adult weight gain had a
further increase in CHD risk.171 Obesity also
increased CHD risk specifically among the subset
of women with type 2 diabetes.41

Data are lacking on the effects of intentional weight
loss on cardiovascular risk among women aged
45–64 years, particularly women with diabetes,
although this question is being addressed in a major
clinical trial initiated in 2001 by the National
Institutes of Health (NIH). Nonetheless, available
data suggest a clear benefit to avoiding obesity and
weight gain.172 Furthermore, metabolic improve-
ments consistently observed with weight reduc-
tion57-60,172,173 support counseling obese patients to
lose weight and maintain weight loss. This issue
warrants further study.

Dyslipidemia. Dyslipidemia is very common among
persons with type 2 diabetes. Among diabetic white
women aged 40–69 years surveyed in NHANES II,
49% had high serum total cholesterol (> 240
mg/dL), 52% had high LDL cholesterol (> 160
mg/dL), 10% had low HDL cholesterol (< 35
mg/dL), and 30% had high serum triglycerides 
(> 250 mg/dL). Corresponding rates among nondi-
abetic white women were 40%, 34%, 6%, and 6%,
respectively.174 A greater proportion of diabetic
black women in this age group also had low HDL
cholesterol (16%) and high triglyceride concentra-
tions (17%) than nondiabetic black women (2%
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for each), but their total cholesterol levels were sim-
ilar to, and their LDL cholesterol levels lower than,
those of nondiabetic black women.

Overall, compared with persons without diabetes
matched for age and body weight, persons with
type 2 diabetes are likely to have abnormalities in
HDL cholesterol and triglyceride levels, whereas
their levels of total cholesterol and LDL cholesterol
are slightly but not significantly higher.175 However,
in comparing lipid profiles from a large sample of
African Americans with type 2 diabetes who
received care at an urban outpatient diabetes clinic,
investigators reported that more women than men
had high-risk LDL and HDL cholesterol profiles,
but women had a lower likelihood of having a
serum triglyceride concentration above goal.176 This
study included women aged 45–64 years, but
results were not stratified by age or sex. At every
level of total cholesterol, CHD risk is 2–3 times
higher for women with diabetes than for those
without diabetes.150,171 In the Nurses’ Health Study,
diabetic women with self-reported high cholesterol
had almost twice the incidence of CHD than
women with diabetes and a normal cholesterol con-
centration; these women had a threefold higher
incidence of CHD than nondiabetic women with
high cholesterol, and a 12-fold higher incidence of
CHD than nondiabetic women with normal cho-
lesterol.41 Although data from diabetic women are
limited, low HDL cholesterol and elevated triglyc-
eride concentrations have been shown to be inde-

pendent determinants of CHD risk in patients with
type 2 diabetes.177

In addition, analyses of subgroups of persons with
diabetes in randomized controlled trials have
demonstrated that pharmacologic therapy can sig-
nificantly reduce CHD events by reducing total and
LDL cholesterol. In the Scandinavian Simvastatin
Survival Study (4S), which involved 4,446 patients,
treatment with simvastatin was associated with a
42% reduction in total mortality among the 202
persons with diabetes (44 women and 158 men,
mean age 60 years); this reduction was even greater
than the 28% reduction among nondiabetic partici-
pants. Furthermore, the participants with diabetes
experienced a 35% reduction in CHD mortality
with the use of simvastatin.178 Similarly, among 586
diabetic patients included in the Cholesterol and
Recurrent Events (CARE) Study, which included
patients with normal total cholesterol levels and a
history of myocardial infarction, pravastatin therapy
resulted in a 25% reduction in CHD events overall,
and an even greater reduction was noted among
women (46%) than among men (20%) with dia-
betes.179,180

In 1993, the National Cholesterol Education
Program recommended that patients with diabetes
be considered a high-risk group with a target LDL
cholesterol concentration less than 100 mg/dL, the
same level recommended for persons with a history
of CHD.181 This recommendation was also
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Table 5-3. Prevalence (%) of hypertension among adults aged 45–64 years with and without  
type 2 diabetes, by sex and race/Hispanic origin—United States, 1976–84

Women Men
Race/Hispanic origin Diabetes No diabetes Diabetes No diabetes

Non-Hispanic white 41.0 22.8 46.8 18.3

Non-Hispanic black 91.6 57.9 54.1 38.4

Mexican American 41.3 18.6 26.3 17.7

All 52.0 26.0 47.7 20.0

Source: Reference 55.
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endorsed by the American Diabetes Association.182

Nonpharmacologic interventions, such as diet
changes, smoking cessation, and increased physical
activity, are recommended as initial treatment to
reduce LDL cholesterol; pharmacologic therapy,
optimally using a statin agent, should be initiated if
LDL remains elevated.182 For high triglycerides, the
first-line approach is glycemic control, diet, and
increased physical activity; fibric acid derivatives are
indicated if triglycerides remain elevated. Evidence
from clinical trials is currently insufficient to war-
rant using drug therapy to modify triglyceride or
HDL cholesterol levels.183 These recommendations
are all applicable to diabetic women aged 45–64
years.

Hypertension. Type 1 and type 2 diabetes and
impaired glucose tolerance are all associated with
hypertension.74,184-188 In the NHANES II data, the
overall prevalence of hypertension among women
aged 45–64 years with a medical history of diabetes
was 52%, compared with a prevalence of 26%
among those with no history of diabetes (Table 
5-3).55 Among women in this age group with dia-
betes, the prevalence of hypertension among non-
Hispanic black women (91.6%) was more than
twice that of their white (41.0%) and Mexican
American (41.3%) counterparts. An estimated
35%–75% of diabetic complications result from
hypertension.184 Among women with diabetes in the
Nurses’ Health Study, the risk for CHD was 3
times higher among those with hypertension than
among those without hypertension.41 Hypertension
not only contributes to increased risk for CHD in
diabetic women and men, but also increases the risk
for stroke,188 nephropathy,189 and peripheral arterial
disease.190

Available randomized trial data also demonstrate
that improved blood pressure control reduces CHD
risk among persons with diabetes. Among 1,148
hypertensive women and men (mean age 56 years)
participating in a substudy of the UKPDS, tight
blood pressure control with either atenolol or cap-
topril resulted in a statistically significant 44%
reduction in stroke and a nonsignificant 21%
reduction in myocardial infarction.74

Lifestyle factors. Several lifestyle factors, including
smoking, poor diet and weight gain, and physical
inactivity, independently influence the incidence of
diabetes and the development of complications of
diabetes, including CHD. Healthy lifestyle prac-
tices have been shown to confer benefits in a variety
of populations, including women aged 45–64 years.

Cigarette smoking is one of the most powerful
known risk factors for CHD in general popula-
tions; among women with diabetes, it has been
shown to increase CHD risk above that conferred
by diabetes alone.41,69 By increasing their HDL cho-
lesterol levels, persons with diabetes in the
Framingham study who quit smoking reduced their
risk for CHD by 50%.156

A healthy diet and weight control are important in
the prevention and management of CHD in per-
sons with diabetes because these factors contribute
to improved glycemic control, decreased adiposity,
changes in lipid levels, and management of hyper-
tension. Even moderate weight loss (less than 10%
of initial body weight) can improve the cardiovas-
cular risk profiles of both diabetic and nondiabetic
obese persons by reducing blood pressure, decreas-
ing plasma LDL cholesterol and triglycerides, and
increasing serum HDL cholesterol.172

Regular physical activity has been associated with
both reduced risk of developing type 2 diabetes and
reduced obesity, both of which are independent risk
factors for CHD.57,65-68,191-193 Physical activity has
been shown to increase levels of HDL cholesterol
and reduce levels of LDL cholesterol, triglycerides,
and fibrinogen in the general population.194-197

Similar changes in patients with diabetes would be
beneficial to treating the dyslipidemia caused by
diabetes and the elevated levels of fibrinogen
observed in women with diabetes.198 Data from
NHANES I indicate that diabetic women and men
aged 40–69 years (72%) who reported being physi-
cally active in their leisure time had a reduced risk
of dying of CHD.199 More recent data from the
NHS likewise indicate a reduced risk of CHD
among women with diabetes who engage in regular
physical activity.200
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Another lifestyle factor associated with CHD risk
among women with type 2 diabetes is alcohol con-
sumption. In a recent analysis from the NHS, data
from a 14-year follow-up of women (average age
48–49 years at baseline) with diabetes indicated
that moderate alcohol consumption was significant-
ly associated with reduced CHD risk.201

Special interventions to modify CHD risk. For
women aged 45–64 with diabetes, clinical interven-
tions to modify CHD risk include use of aspirin
and hormone replacement therapy. Evidence to
support these interventions follows.

Aspirin treatment. Observed alterations in platelet
and endothelial function among patients with type
1 and type 2 diabetes in the Early Treatment
Diabetic Retinopathy Study (ETDRS), which
involved 3,711 men and women aged 18–70 years,
indicate a potential role for antiplatelet therapy in
persons with diabetes.202 In the ETDRS, the group
randomized to daily aspirin therapy had a 28%
reduction in 5-year risk for myocardial infarction
compared with the group randomized to placebo.
Although the reduction in 5-year risk was greater
among men (26%) than among women (9%), this
difference was not statistically significant.202 Results
of a meta-analysis of controlled trials of aspirin
therapy among women and men with established
CHD indicated that aspirin therapy reduced overall
risk of vascular events by approximately 25%, and
these findings were similar among patients with and
without diabetes and among both women and
men.203

The primary concern regarding the prophylactic use
of aspirin by nondiabetic women is that the 
benefit-to-risk ratio may differ from that observed
in men, because women differ from men in their
risk for myocardial infarction (the primary out-
come) but have a comparable risk for stroke, and
aspirin may increase the risk for hemorrhagic
stroke. Healthy women, especially premenopausal
women, have a lower risk for myocardial infarction
than men at almost every age. However, women
with diabetes (especially postmenopausal women)

have a risk for myocardial infarction that is equal to
or greater than that of men in all age groups and
greater risks for stroke and hypertension than dia-
betic men, resulting in CHD as the leading cause
of death among women with diabetes.

Recent recommendations from the American
Diabetes Association support the use of 81 mg–325
mg of aspirin daily by diabetic women and men
with evidence of macrovascular disease and no con-
traindications to aspirin use.204 The ADA also rec-
ommends considering aspirin therapy for other
diabetic women and men at high risk for CHD,
again in the absence of contraindications.
Nevertheless, estimates from NHANES III indicate
that during 1988–1994, only 20% of persons with
diabetes took aspirin regularly.205

Hormone replacement therapy. Several observation-
al studies have shown that women who use estrogen
replacement therapy (ERT) have a 40%–50% lower
risk for CHD than those who do not.206-209

Presumed contributors to this reduced risk are
favorable changes in LDL and HDL cholesterol,206

possible improvement in insulin sensitivity,207 and
improvement in vascular reactivity.208 Because lipid
abnormalities, hyperinsulinemia, and vascular reac-
tivity all contribute to the increased risk for CHD
among women with diabetes, this group of patients
might well benefit from this therapy. Although
observational studies have found lower rates of
heart disease among postmenopausal women who
take estrogen, the results from randomized clinical
trials have been unable to demonstrate such a bene-
fit. The Heart and Estrogen/progestin Replacement
Study (HERS) was unable to demonstrate lower
rates of heart disease among women who took
estrogen and in fact found higher rates of throm-
boembolic events among women who took estro-
gen.210

Indeed, limited observational data have suggested
associations between ERT and reduced CHD risk
among women with diabetes. For example, a recent
case-control study found that postmenopausal
women with diabetes who currently used ERT had
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a nonsignificant 49% reduction in risk for myocar-
dial infarction.209 In addition, data from the Nurses’
Health Study on the effects of hormone replace-
ment therapy (HRT) on the risk for myocardial
infarction have likewise suggested a benefit among
women with diabetes comparable to that among
nondiabetic women.206

Data on HRT as a modifier of CHD risk among
women aged 45–64 years with diabetes are current-
ly insufficient to make recommendations regarding
its use. Results from the Women’s Health Initiative,
an ongoing randomized, controlled trial designed to
assess the potential risks and benefits of hormone
replacement therapy in preventing CHD, should
provide data useful for developing policy recom-
mendations regarding the use of HRT by women
with diabetes.

Cerebrovascular disease. Diabetes is a major cause of
stroke and other cerebrovascular disease. Moreover,
other important risk factors for stroke, including
elevated blood pressure and high levels of LDL cho-
lesterol, occur with increased frequency among
women and men with diabetes, particularly those
with type 2.149,150

Among patients with diabetes, the increased risk for
stroke is greater among women than men, parallel-
ing the greater increase in CHD risk among
women with diabetes. Among women in the
Nurses’ Health Study, the age-adjusted risk for
stroke (fatal and nonfatal) was 4.1-fold greater
(95% CI: 2.8–6.1) among women with diabetes
than among nondiabetic women.171 The relative
risks for fatal and nonfatal strokes from the same
study were 5.0 and 3.8, respectively. In addition,
the risk for stroke among women with diabetes
increases with evidence of other vascular disease.

In the United States, diabetes and hypertension are
both more common among blacks than whites, and
these differences in prevalence contribute to the ele-
vated risk for stroke among black Americans.188

Cigarette smoking also greatly contributes to the
risk for stroke, as do other lifestyle factors that
affect the development of complications from dia-

betes, including diet, weight gain, and physical
inactivity, primarily through adverse effects on lipid
profiles.

Because of the elevated risk for stroke and CHD
among women with diabetes, the importance of
controlling cardiovascular risk factors among these
patients cannot be overemphasized. Control of
hypertension among diabetic women, especially
black women, is of primary importance in reducing
stroke-related illness and death. Smoking cessation
and improvement of lipid profiles should also be
high priorities for clinicians who treat women with
diabetes. In addition, the increased risk for stroke
among women with diabetes should be considered
before such women, especially those with poorly
controlled hypertension, are prescribed aspirin ther-
apy for the primary and secondary prevention of
myocardial infarction.

Peripheral vascular disease. Diabetes is an important
risk factor for peripheral vascular disease (PVD).
Hypertension, smoking, obesity, and hyperlipi-
demia are associated with an increased risk for
PVD, as they are for CHD and cerebrovascular dis-
ease. Neuropathy and susceptibility to infection
contribute to the progression of PVD, which may
result in foot ulcerations, gangrene, and ultimately,
amputation. Diabetes accounts for approximately
50% of all nontraumatic amputations in the United
States.190

The incidence of PVD is greater among men with
diabetes (12.6–21.3 per 1,000 person-years) than
among women with diabetes (8.4–17.6 per 1,000
person-years),211-213 probably because of the greater
prevalence of smoking among men. The incidence
of PVD also increases with age, and most women
with diabetes are older than age 55.

Primary prevention of PVD for women with dia-
betes consists of controlling cardiovascular risk fac-
tors (especially smoking) and hyperglycemia. Tight
blood pressure control in a substudy of the UKPDS
involving 1,148 women and men (mean age 56
years) was associated with a 49% reduction in
PVD-related amputation and death. However, these
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findings represented small numbers of endpoints
and were not statistically significant.74 Among the
entire UKPDS cohort, tight glycemic control was
likewise associated with comparable but not statisti-
cally significant reductions in these endpoints.

Because the same risk factors affect all forms of dia-
betes-associated vascular disease, physicians caring
for women with diabetes should address not only
glycemic control but also, as noted for CHD, other
vascular disease risk factors. In addition, attention
to foot care by physicians and education regarding
self-care have been shown to be insufficient214 and
need to be improved.

Renal disease. Diabetic nephropathy, defined as
increased excretion of urinary protein (principally
albumin) in persons with diabetes who have no
other renal disease, is one of the major complica-
tions of both type 1 and type 2 diabetes, which
together account for approximately 35% of all new
cases of end-stage renal disease in the United
States.215 Persons with type 1 (odds ratio, 33.7) and
type 2 (odds ratio, 7.0) diabetes are at significantly
greater risk for end-stage renal disease than persons
without diabetes.

The incidence of end-stage renal disease attributed
to diabetes among white and black women, all per
10 million population, has been reported to be 473
and 2,134 at ages 45–49 years; 730 and 3,708 at
ages 50–54 years; 1,123 and 5,983 at ages 55–59
years; and 1,552 and 7,638 at ages 60–64 years.216

Clearly, the rates for black women are much higher
than those for white women; women and men
appear to be equally affected. Importantly, some of
the same risk factors that affect vascular disease
have also been implicated in the development of
diabetic nephropathy; these include hypertension,
hyperglycemia, and smoking. Persons with type 1
or type 2 diabetes who have renal disease are at
greater risk for CHD than persons with diabetes
who do not have nephropathy.217 In addition, the
cumulative incidence of nephropathy in patients
with a similar duration of diabetes may be at least
as high in persons with type 2 diabetes as in those
with type 1.218

Control of hypertension and hyperglycemia are the
mainstays of the primary prevention of diabetic
nephropathy. Data from the UKPDS showed non-
significant reductions in renal failure with tight
glycemic control73 and with tight blood pressure
control,74 but few endpoints were available for com-
parison. Angiotensin converting enzyme (ACE)
inhibitors appear to have a renoprotective effect
that is independent of their effect on blood pres-
sure.219-224 However, these agents may offer less pro-
tection for black than for white patients with
diabetes, and they have not been shown to have a
long-term renoprotective benefit for persons with
type 2 diabetes. More research into the role of ACE
inhibitors in preventing the onset of diabetic
nephropathy, especially in persons with type 2 dia-
betes, is needed. Because nephropathy increases
with the duration of diabetes, clinicians responsible
for the care of women aged 45–64 years with dia-
betes need to be vigilant in screening for renal com-
plications, especially among patients with type 2,
who may have had clinically silent diabetes for an
undetermined length of time before diagnosis.

5.7. Public Health Implications

Assessment
Specific actions can be taken to assess the needs of
women aged 45–64 years with diabetes. Several
potent and modifiable risk factors for the develop-
ment of diabetes, especially obesity and physical
inactivity, are highly prevalent among women in
this age group. In addition, many middle-aged
women with diabetes are faced with issues such as
the complications of diabetes, disability, and
decrease in quality of life that complications fre-
quently produce. In general, women of all races
with diabetes are poorer and have less education
than their nondiabetic female counterparts or men
with diabetes. These women are faced with greater
needs and more limited resources than women
without diabetes in their age group. The public
health implications of these conditions for women
in this age group are listed as follows:
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Surveillance and Research

• An intensive effort needs to be made to collect
and report more information on women with
diabetes in this age group. More women with
diabetes need to be included in all types of tradi-
tional research, including randomized controlled
trials.

• More creative strategies such as community-
based participatory research and focus groups
should be considered to gather better informa-
tion on minority women and other underrepre-
sented groups of women with diabetes, such as
immigrants.

• More research is needed to examine the environ-
mental, psychosocial, and economic factors that
contribute to obesity, specifically targeting
women aged 45–64 years with diabetes.

• Additional research to identify effective obesity
treatments is needed. This research should
include sufficient members of persons at high
risk of developing diabetes.

• More data must be gathered on specific dietary
factors that contribute to the development of
diabetes in women to help determine specific
dietary recommendations.

• Because diet, in general, is heavily culturally
determined, more culturally specific and com-
munity-based research needs to be done to
explore dietary factors that influence the devel-
opment and outcomes of diabetes.

• More data are needed to identify the sociocultu-
ral and environmental factors that contribute to
low levels of physical activity in women aged
45–64 years, particularly women with diabetes.

• It is important to explore the impact of socio-
economic status on the potential for self-care for
women with diabetes, as well as the interaction
between SES and access to professional diabetes
care.225

• Research into methods for improving the SES of
women with diabetes is needed (e.g., how to
facilitate the health and wellness of women with
diabetes in the labor force).

Tight glycemic control has been shown to reduce
the risk for microvascular disease among persons
with type 2 diabetes. However, its role in reducing
macrovascular disease, specifically CHD, and dis-
ability remains less clear and requires further study.
Because CHD is the leading cause of mortality
among women aged 45–64 years with diabetes, spe-
cific research should be directed at elucidating its
outcomes as well as other diabetes-related complica-
tions. Data are needed on

• Risk factors for CHD among women with dia-
betes to aid in risk stratification through pro-
gram development.

• Potential CHD risk-modifying agents specifical-
ly among women with diabetes in this age
group, including aspirin and hormone replace-
ment therapy.

• How to better detect precursors of the initial
clinical presentation of myocardial infarction
among women with diabetes.

• Women’s attitudes toward menopause, particu-
larly among minority groups, to assist women
with diabetes in making decisions regarding hor-
mone replacement therapy.

• The amount of disability experienced by women
in this age group and the extent to which com-
plications of diabetes impair functional status
and quality of life. Special attention should be
paid to the interaction between minority status
and the impact of disability in the lives of 
middle-aged women.

Policy Development
It is important to develop policies that increase the
involvement of women with diabetes, including
women aged 45–64 years, in clinical trials of dia-
betes, CHD, and other diabetes-associated compli-
cations. Special attention must be paid to cultural
issues in the development of policies regarding
women with diabetes. In the translation of research
findings into practice, community representatives
should be involved in the development of programs
for minority women with diabetes. They should
also be involved in the assessment of the 
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effectiveness of these programs. Intensive outreach
efforts must also be made on behalf of minority
women with diagnosed and undiagnosed diabetes.
Awareness of the risk of diabetes must be increased
at the community level.

The NIH-sponsored Diabetes Prevention
Program,226 a multicenter randomized trial that is
comparing the effectiveness of diet and exercise
with that of pharmacologic (metformin) therapy or
placebo in reducing the risk for type 2 diabetes
among persons at high risk, will provide informa-
tion critical to the management of patients at risk,
including women aged 45–64 years. The results of
this trial should provide information regarding the
efficacy of specific interventions. More research is
needed to determine the potential role of the com-
munity in identifying effective diabetes prevention
strategies.

Other specific policies and guidelines that should
be developed to address the needs of women with
diabetes aged 45–64 include the following:

Diabetes Education

• All women with diabetes should have access to
professional diabetes education services that
teach skills for diabetes self-care. Recent Center
for Medicare and Medicaid Services (CMS) (for-
merly Health Care Financing Administration
[HCFA]) Medicare regulations are moving us
closer to achieving this goal in elderly popula-
tions.

• Creative ways to educate women, using focus
groups or community initiatives, should be
encouraged and evaluated. In addition support
groups should be available for women with dia-
betes to promote self- and peer education as well
as resource sharing.

Obesity

• Because of the lack of effective therapies for the
treatment of obesity, policies should encourage
increased development of effective interventions
for weight reduction, including strategies to
facilitate diet and exercise adherence and new
pharmacologic therapies.

• Policies should facilitate research that identifies
effective strategies for the primary prevention of
obesity beginning early in life, with a special
focus on minority women.

• Guidelines need to be developed to assist health
professionals in their efforts to educate women
about healthy eating and exercise patterns.

• Policies should encourage providers to spend
time educating women on the benefits of physi-
cal activity, and providers should be reimbursed
appropriately.

Socioeconomic Status
Because the low SES of women with diabetes in
this age group may negatively affect women’s access
to care, efforts must be specifically targeted at
decreasing the barriers to care experienced by less
wealthy and less educated women:

• Policies should be developed that ensure access
to quality diabetes care for all women with dia-
betes regardless of ability to pay or insurance sta-
tus.

• Policies should be developed to ensure that
women with type 2 diabetes have access to nec-
essary nutrition services and diabetes education
as well as appropriate pharmacologic therapies.

• Programs should be developed and supported to
assist women who have experienced a decrease in
their functional status caused by diabetes com-
plications to return to their previous level of
functioning.

Assurance
Increased awareness must be generated at every
level within the health care and public health sys-
tems about the burden of diabetes among minority
women, especially in the middle and older age
groups. Availability of recommended services for
women at risk for diabetes and its complications
needs to be improved. Because a third or more of
all cases of diabetes among women aged 45–64 are
undiagnosed, “opportunistic” glucose screening for
these women should become standard in primary
care practices. Once women are diagnosed with dia-
betes, they should be assured of all needed care,
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including the availability of and access to a health
care provider and other needed services. Health care
regulatory agencies should be especially vigilant in
ensuring access to all diabetes-related preventive
services including eye exams, foot care, and blood
pressure and lipid screening, as well as counseling
about diet, HRT, and other diabetes preventive
therapies. Mechanisms that may help ensure that
women with diabetes receive appropriate care and
services include

Oversight and Coordination of Care

• Integrated systems of care may facilitate compre-
hensive management, but provider and patient
education is also needed to assure appropriate
referrals and care.

• To ensure the delivery of quality diabetes care,
delivery systems must continue to implement
strategies to assess whether providers are meeting
recommended care guidelines for diabetes (e.g.,
hemoglobin A1c measurements, eye and foot
care, nutritional counseling) and CHD risk
reduction (e.g., monitoring lipids and blood
pressure, initiating recommended treatment).

• Provider feedback, education, and incentives
may all increase adherence with such guidelines
and optimize diabetes care delivery.

Training

• Improved training on the risks of diabetes and
the importance of preventive care in reducing
diabetes-related complications is essential for
health care professionals.

• A better understanding of the social and cultural
factors that affect access to medical care and the
success of self-care among persons with diabetes
is important in designing effective diabetes inter-
ventions. In particular, because so many minori-
ty women are affected by diabetes, a greater
awareness of sociocultural issues and the health
effects of diabetes among minority women
should be included in training for health care
professionals.

• Health care professionals need to be trained in
the assessment and documentation of functional
status.

Diet

• Health care organizations should work to ensure
that all women with diabetes receive dietary
counseling. 

• Diet is heavily influenced by culture. Nutritional
data need to be collected separately for minority
women, and dietary counseling should be cul-
turally appropriate.

Physical Activity

• Sociocultural factors may influence physical
activity levels. More opportunities (e.g., at work-
places, churches, schools, community centers)
should be provided to ensure that minority
women receive adequate education regarding the
benefits of physical activity.

• Ensuring safe exercise space, increased availabili-
ty of conveniently located exercise facilities, and
child care while mothers exercise are important
to the health of all women, and especially of
minority women and women of low socioeco-
nomic status.

Smoking

• Public health agencies should work to ensure
that minority women are included in all smok-
ing prevention and cessation efforts.

• Adequate training in smoking cessation tech-
niques is essential for all health care providers.
Federally funded programs and insurance com-
panies need to increase reimbursement for
patient education.

Disability and Complications

• Federal and state agencies should develop meth-
ods to ensure that all women with diabetes who
experience diabetes-related disabilities receive
adequate access to professional diabetes and
rehabilitative care.
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CHAPTER 3
WOMEN WITH DIABETES: 
ADOLESCENCE YEARS

Case Studies

Type 1 Diabetes:
It’s 5:30 p.m. on a weeknight, Sarah gets off her fourth phone call since coming home from
school after track practice. She squeezed in a snack between and during calls. She and three
girlfriends have made plans to go cosmic bowling late on Friday night—a lot of people from
high school will be there. A friend will drive. Her parents just got home. Now Sarah will have
a quick dinner with her family before leaving to babysit. After returning, she has to complete
her homework and try to get to bed at a reasonable hour. She will start her day at 5:30 a.m.,
making sure she has enough time to look good, before taking the school bus. 

Sarah takes her insulin four to six times a day with meals and snacks, and at bedtime. She
tries very hard to be inconspicuous with her diabetes management, even though she knows
that she must consider her diabetes constantly with every decision and plan that she makes.
This is fairly automatic now, since she was diagnosed with type 1 diabetes at age 4. Sarah
carries around her insulin and glucometer in her backpack. She checks her blood sugar levels
before meals, and periodically, four to seven times a day. She gets tired of pricking her fingers.

Sometimes Sarah is hassled at school for having her syringes, so Sarah asked her doctor at her
appointment today about the possibility of getting an insulin pump. It would be so much more
convenient, and it would probably improve her blood sugar control. Sarah received her Depo-
Provera shot for birth control today; so she knows that her blood sugars will be more difficult
to control for 1 to 2 weeks. She tries not to overly worry about having blood sugars that may
be too low or too high. Sarah learns continually how to take care of her diabetes and her
health.
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CASE STUDY

Maxine carefully opens the “W” compartment on her yellow pill box to take her pills. The yellow box
reminds her to take those pills in the morning; her blue container is for the evening pills. She carefully
places them on the table and counts them, and recounts to be sure. There are seven: three pills to help
control her diabetes, two for her hypertension, one for cholesterol, and one aspirin for her heart condi-
tion (she’s been taking it since she had that mild heart attack last year). She used to take two insulin
shots a day to control her diabetes, but her doctor replaced her daily insulin shots with the pills 2 years
ago. When she was diagnosed with diabetes at age 52, she was able to control her diabetes for a few
years by watching her diet and exercising regularly. Can it only be 13 years since frequent urination
and an unquenchable thirst sent Maxine to her doctor in search of an answer? It seems like a much
longer time, especially since she has had so many other health problems.

She feels pretty good this morning, although she’s frustrated that once again she is unable to correctly
operate her blood glucose monitor to check her blood sugar. She tried several times, but her eyes, hands,
and memory are no longer reliable. The strip, approximately 2 inches long, is too thin for her hands
that are weakened by the several small strokes she’s suffered over the past year. A cataract and increasing
retinal damage due to diabetes make the task of putting blood on just the right spot almost impossible
most mornings. And because of the memory problems created by the strokes, she can’t always remember
the steps her daughter showed her to extract the blood from her finger and to correctly use the strip and
monitor. 

Maxine quickly finishes her breakfast and waits. She remembers the many years she spent working as a
secretary and raising her four children. It wasn’t always easy, but she did her best. At the time, she
focused on the priority—“making ends meet.” Who had time for exercising? Sure, she knew she needed
to lose weight and stop smoking. Asthma eventually convinced Maxine not to smoke, but the effort to
lose weight would be unending, especially since the medication to control her asthma and her diabetes
increased her weight gain. 

So quickly the years have passed. Now, widowed and retired, she realizes that she is only 65, but already
she needs her children to care for her. With social security as her only source of income and only Medicare
for her health insurance, what else can a woman her age with such health problems do? She watches the
senior citizen van pull into the driveway of the home she now shares with her youngest daughter. As she
hurries out to start her day at the local senior citizen center, she can’t help wondering why she is the
youngest person among all of her friends at the center.
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6
THE OLDER YEARS

C.H. Hennessy, DrPH, MA, G.L.A. Beckles, MBBS, MSc

Diabetes prevalence, incidence, and secular trends
associated with elderly adults are presented in this
chapter. Demographic and socioeconomic indicators
for this population are discussed. Of all women with
diabetes, women in this age group are most vulnerable
because of the high prevalence of activity limitations,
other chronic conditions, and poverty. The effects of
income insecurity, lack of social support, and other
psychosocial determinants on health status and health
behavior are presented. Public heath implications call
for surveillance to assess and monitor diabetes and its
complications in this age group, systems-level coordina-
tion of community services for the elderly with dia-
betes, and adequate insurance coverage for medications
and preventive and curative care. The public health
implications of the findings are discussed and framed
by the three core functions of public health: assessment,
policy development, and assurance.

Almost all elderly persons diagnosed with diabetes
have type 2 diabetes mellitus, formerly called
non–insulin-dependent diabetes. In this chapter,
the term “diabetes” will refer to type 2 diabetes and
the term elderly to persons aged 65 years or older
unless otherwise specified.

6.1. Prevalence, Incidence, and Trends

Prevalence and Incidence
Based on the new American Diabetes Association
(ADA) diagnostic criteria of fasting blood glucose
126 mg/dL or greater,1 the Third National Health
and Nutrition Examination Survey (NHANES III,
1988–1994) found that the total prevalence of dia-
betes (diagnosed and undiagnosed) is 17.8% among

women aged 60–74 years and 17.5% among wom-
en aged 75 years or older (Figure 6-1).2 The per-
centage of older women who report that they have
been diagnosed with diabetes is similar in these two
age groups, 13.8% and 12.8%, respectively. The
percentage with undiagnosed diabetes is 4.5%
among women aged 60–74 years and 4.7% among
those 75 years or older. When these estimates are
applied to the 1995 U.S. population, 4.5 million
women aged 60 years or older have diabetes and
one-quarter of them, 1.2 million, do not know that
they have the disease.

Figure 6-1. Prevalence of diagnosed and  
undiagnosed diabetes among 
U.S. adults, by age and sex—
NHANES III,* 1988–94

*NHANES III = Third National Health and Nutrition Examination
Survey. 

Source: Reference 2.
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Recently, the number of new cases of diabetes diag-
nosed in the adult population increased significant-
ly.3 Between 1980 and 1994, data from the
National Health Interview Survey (NHIS) indicate
that among women aged 65 years or older, the
number of new cases increased from 97,000 to
181,000 and the annual incidence rate rose 45.7%
from 6.3 per 1,000 to 9.2 per 1,000.4

Temporal Trends
The current level of diabetes in the U.S. population
reflects increasing secular trends in both the num-
ber and percentage of adults with diabetes (Figure
6-2), and the largest increase is occurring among
the elderly.3 Data from NHIS show that between
1963 and 1993, the proportion of women aged 65
years or older who reported that they had diabetes
almost doubled from 5.6 per 1,000 to 10.6 per
1,000.4,5 Similarly, the prevalence of diagnosed dia-
betes among older women was 50% higher in
NHANES III than the prevalence found in the
Second National Health and Nutrition
Examination Survey (NHANES II, 1976–1980).2,4

These trends are not entirely explained by aging of
the population.3 Other factors that might contribute
to increased prevalence of a disease include

improved identification of cases, a true increase in
incidence, and declining death rates. NHIS data are
based on self-reports of cases diagnosed in the pre-
vious 12 months, thus national incidence data may
reflect increased case ascertainment rather than a
true increase in incidence. Although, by current
ADA criteria, the proportion of total diabetes that
was undiagnosed did not change during 1976–
1980 and 1988–1994,2 the higher prevalence of
diagnosed diabetes found suggests that case detec-
tion increased during this period.5 However, find-
ings from a prospective population-based study of
adults in Rochester, Minnesota, indicate that true
incidence of diabetes has also been increasing.6

Overweight,7 weight gain,8 and lack of physical
activity9 are major risk factors for incidence of dia-
betes mellitus in women. These factors are very
common among elderly women and increased over
this time period.10,11 Finally, a cohort study of
nationally representative samples of the adult 
population showed that 10-year death rates among
elderly women who had diabetes during 1971–1974
were not statistically different from the rates for
those who had diabetes during 1982–1984.12 Thus,
the increasing prevalence of diabetes among elderly
women can be attributed to the combined effects of
improved case detection and an increase in the inci-
dence of diabetes.

6.2. Sociodemographic Characteristics

Age and Sex
In the general population, the prevalence of dia-
betes increases with increasing age to about 75 years
of age and then plateaus or decreases somewhat
among persons aged 75 years or older. National
surveys do not report age-specific prevalence esti-
mates for persons older than 75 years. However,
results from the Established Populations for
Epidemiologic Studies in the Elderly (EPESE), a
multisite prospective study of representative sam-
ples of community-dwelling adults aged 65 years or
older, show that the percentages of elderly black
and white women with previously diagnosed dia-
betes remain stable between age 65 and 85 years,
then drop steeply for women aged 85 years or older.13



Figure 6-3. Prevalence of diagnosed and 
undiagnosed diabetes among 
U.S. women, by age and race/
Hispanic origin—NHANES III,*
1988–94

*NHANES III = Third National Health and Nutrition Examination
Survey; NHW = non-Hispanic white; NHB = non-Hispanic black;
MA = Mexican American.

Source: Reference 2.
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The lower prevalence among women aged 85 years
or older may result from less aggressive case ascer-
tainment or from a survival effect. In the general
population, diabetic women are older than nondia-
betic women; 50% or more of all adult women
with diabetes are aged 65 years or older compared
with only 17.1% of women without diabetes.14

According to NHANES III, age-specific prevalence
estimates for diagnosed diabetes are similar for both
sexes (Figure 6-1). In contrast, undiagnosed dia-
betes was found much less frequently among elderly
women than elderly men. At ages 60–74 years,
prevalence of undiagnosed diabetes among women
was nearly half that of men (4.5% versus 8.4%); at
age 75 years or older, estimates were 4.7% and
7.3%, respectively. Nevertheless, because women
make up a greater proportion of the elderly popula-
tion and women with diabetes live longer than their
male counterparts,12 elderly women with diabetes
outnumber elderly men with diabetes (4.5 million
versus 3.7 million in 1995).

Race/Ethnicity
In the United States, type 2 diabetes is at least twice
as prevalent among nonwhites of all ages as among
their white counterparts.2,13,15-21 To facilitate the discus-
sion of comparisons among ethnic and racial groups
throughout this chapter, the terms “white” and
“black” will be used, regardless of Hispanic origin.

Among women aged 60–74 years, 33% of black or
Mexican American women have diabetes (diag-
nosed and undiagnosed combined) as compared
with 16% of white women; estimates are similar for
women aged 75 years or older: 31%, 27%, and
17%, respectively (Figure 6-3). In each age group,
black (23.9% and 19.0%) and Mexican American
(29.0% and 25.0%) women were twice as likely as
white women (11.7% and 12.3%) to have been
previously diagnosed with diabetes (Figure 6-3).
Information on the prevalence of diagnosed dia-
betes among older Native American women was
collected in the 1987 Survey of American Indians
and Alaska Natives, in which 31.8% of female
respondents aged 65 years or older reported having

diabetes.22 Additionally, among older blacks,
Mexican Americans, and American Indians, dia-
betes is more common in women than in men.15-22

Data from NHANES II and the Hispanic Health
and Nutrition Examination Survey (HHANES,
1982–1984)4,21 also suggest that in the period
between each of these surveys and NHANES III,
the prevalence of diagnosed diabetes increased sub-
stantially among women aged 65 years or older in
all ethnic and racial groups for whom findings are
reported. The increase was most marked among
older black (10.8% to 23.9%) and Mexican
American women (21.4% to 29.0%).

Despite the higher level of diagnosed diabetes, un-
diagnosed diabetes is more common among black
and Mexican American women than among white
women.2 However, under 75 years of age, blacks
(8.5%) are twice as likely as Mexican Americans
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(3.5%) and whites (4.3%) to have diabetes that is
undiagnosed (Figure 6-3). At age 75 years or older,
undiagnosed diabetes is present in 7.6% of blacks,
6.2% of Mexican Americans, and 4.3% of whites.

Because of their relatively small numbers, no data
for older women in other ethnic and racial groups
are available from national surveys. However, since
the late 1970s, several surveys of diabetes among
Asian Americans/Pacific Islanders and the total
Hispanic population have confirmed the higher risk
for diabetes among minority women at all ages
compared with their white counterparts.20,21,23

Marital Status/Living Arrangements
Among women aged 65 years or older, women with
diabetes are more likely than those without diabetes
to be widowed (54.8% versus 45.4%) (Table 6-1).14

About 4 of 10 elderly diabetic women live alone,
one-third live with a spouse, and one-fifth live with
some other relative. This pattern reflects the find-
ings in the relatively larger population of white
women and is different for minority women for
whom national data are available. In contrast, older
black women with diabetes were more likely than
those without diabetes to be widowed (61.0% ver-
sus 55.8%) and less likely to be divorced or separat-
ed (5.6% versus 9.7%). Also, for this group, living
arrangements did not vary by diabetic status (Table
6-1). However, black women are somewhat less
likely than their white counterparts to live alone
(40.0% versus 46.8%) or with a spouse (27.1%
versus 35.4%), and much more likely to live with
some other relative (31.0% versus 17.4%).

Education
It is well known that the level of formal education
attained by older adults in the population is gener-
ally lower than that of younger adults, and elderly
women have lower levels of education than elderly
men. Elderly women with diabetes have even less
formal education than do their counterparts with-
out diabetes: they are more likely to have less than
9 years of education (38.0% versus 25.6%) and
they are also less likely to have completed 12 or
more years of education (14.4% versus 21.3%)
(Table 6-1).14 Low levels of education are especially

marked among elderly minority women with dia-
betes; about one-half (49.9%) of black women have
fewer than 9 years of education compared with
one-third (32.9%) of white women. The implica-
tions of lower levels of education among older
women for diabetes management and for the design
of diabetes education and health promotion pro-
grams are discussed later in this chapter.

Family Income
By age 65 years, women have half the income of
men and they are twice as likely to live in pover-
ty.24,25 Women with diabetes are even more likely
than women without diabetes to have low family
incomes (Table 6-1).14 Almost half of elderly wom-
en with diabetes (47.4%) have an annual family
income less than $10,000, and for more than three-
quarters (78.8%) of them this income is less than
$20,000; the percentages for women without dia-
betes are 31.3% and 66%, respectively. The sex dif-
ferential in income found among all racial and eth-
nic groups is amplified among persons with type 2
diabetes. Among elderly persons with diabetes,
women are 2.5 times as likely as men to have an
income less than $10,000. As in the general popu-
lation, low income levels are considerably more
common among minority women: more than 60%
of elderly black women with diabetes have family
incomes less than $10,000, and about 90% of them
have incomes less than $20,000. Although the
national data available for Mexican Americans are
not specific to women aged 65 years or older,
Mexican American women with diabetes are almost
twice as likely as those without diabetes to have an
income below $10,000.

6.3. Impact of Diabetes on Illness and Death

Risk of Death 
Diabetes ranks as one of the leading underlying
causes of death among women aged 65 years or
older.5 In this age group, diabetes ranks higher as an
underlying cause of death among women aged
65–74 years than among those aged 75 years or
older; however, the death rate for diabetes continues
to increase with age. In 1992, the number of deaths



Table 6-1. Prevalence (%) of sociodemographic characteristics of women aged 65 years or older 
with and without type 2 diabetes, by race/Hispanic origin—United States, 1989

Non-Hispanic white Non-Hispanic black Total
Characteristic Diabetes No diabetes Diabetes No diabetes Diabetes No diabetes

Marital status
Married 36.6 45.0 27.4 27.9 35.2 43.2
Widowed 54.5 44.7 61.0 55.8 54.8 45.4
Divorced or separated 4.3 5.6 5.6 9.7 5.1 6.3
Never married 4.6 4.7 6.0 6.6 4.9 5.1

Living arrangements
Alone 46.8 42.0 40.0 40.0 44.8 41.9
Nonrelative only 0.4 1.0 1.9 0.6 0.8 0.9
Spouse 35.4 44.3 27.1 26.6 34.1 42.4
Other relative only 17.4 12.8 31.0 32.7 20.3 14.8

Household size (no. of persons)
1 47.2 43.0 41.9 41.0 45.6 43.0
2 40.0 47.7 28.3 36.2 37.1 46.3
3 7.1 5.8 15.9 16.0 9.4 6.8
≥4 5.7 3.4 13.9 6.9 7.9 3.9

Education (years) 
<9 32.9 22.1 49.9 52.6 38.0 25.6
9–12 51.0 55.3 39.3 37.1 47.7 53.1
>12 16.1 22.6 10.8 10.3 14.4 21.3

Annual family income ($thousands)
<10 44.4 29.1 61.4 51.6 47.4 31.3
10 – <20 32.4 34.9 28.2 35.9 31.4 34.7
20 – <40 18.9 24.4 9.3 10.4 17.3 23.4
≥40 4.2 11.6 1.1 2.2 3.9 10.5

Employment status
Employed 5.5 10.2 9.2 9.5 6.1 10.1
Unemployed 0.0 0.3 0.0 0.7 0.0 0.3
Not in labor force 94.5 89.5 90.8 89.7 93.9 89.6

Source: Reference 14.
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among women aged 65 years or older with diabetes
was 4.6 times the number of deaths among women
aged 45–64 years with diabetes.5 (See Figure 5-3.)
The case fatality rate of 12 per 1,000 for these el-
derly women was 3.4 times the rate for diabetic
women in midlife. However, death rates based on
diabetes as an underlying cause of death are known
to markedly underestimate the impact of diabetes
on mortality.26

In the 22-year mortality follow-up study of partici-
pants in the First National Health and Nutrition

Examination Survey, diabetes status was ascertained
at baseline.12,27 The data show that among persons
aged 65–74 years, the overall risk of death was
higher for persons with diabetes than for those
without diabetes (Figure 6-4), but the effect of dia-
betes (rate ratio = 1.6) was less than that seen at
younger ages (3.2 and 2.7 for age groups 25–34
and 45–64, respectively).12

Further, unlike younger women, no racial/ethnic
difference in mortality was present among elderly
women with diabetes (Figure 6-4). However, one



Figure 6-4. All-cause mortality rates for U.S. 
adults aged 65–74 years, by 
diabetes status, sex, and race/
Hispanic origin—1971–93
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study in San Antonio, Texas, found that the death
rate for diabetes was almost 4 times greater among
elderly Mexican American women than among 
elderly white women.28

Hospitalizations
Data from the 1989 NHIS indicate that women
aged 65 years or older with diabetes were almost
twice as likely as nondiabetic elderly women to
report having been hospitalized in the past year
(28% versus 15%).29 At all ages, the proportion of
women with diabetes who reported being hospital-
ized in the past year exceeded that of diabetic men,
but this sex differential narrowed with age. By 65
years of age, 28% of women and 24% of men with
diabetes reported a hospital stay within the past year.

National findings on hospitalization rates for older
minority women with diabetes are only available for
blacks.29 In 1990, the hospitalization rate for elderly
black women with diabetes (747.3 per 10,000) was
1.7 times the rate of their white counterparts
(450.0 per 10,000).

Diabetes-Related Illnesses
Although elderly persons are subject to the same
complications of diabetes as persons of any other
age, the decreased function of major organ systems
and the possible organ impairment from concurrent
conditions put elderly persons at particular risk for
diabetes-related illnesses.30 Thus, in addition to
being at greater risk for death from diabetes, elderly
persons are also more susceptible to the complica-
tions of diabetes. Chronological age also interacts
with diabetes to accelerate the chronic complica-
tions of diabetes: retinopathy, nephropathy, and
neuropathy occur almost twice as quickly among
elderly diabetic persons as among their younger
counterparts.31 In addition, these complications are
more severe when they first occur in advanced old
age.32 Elderly women with diabetes are particularly
at risk for cardiovascular disease and visual prob-
lems and may also be at greater risk for metabolic
disorders and depression.

Cardiovascular and peripheral vascular diseases are
the most prevalent complications among elderly

diabetic women, as they are among all persons with
diabetes. Arthrosclerotic disease, the prevalence of
which increases with age, is believed to interact
with diabetes to accelerate changes in major blood
vessels.33 Epidemiologic evidence indicates that the
prevalence of these macrovascular complications is
greater among elderly women with diabetes than
among elderly men who have the disease. For
example, findings from EPESE indicated that
prevalence ratios describing the association between
diabetes and cardiovascular conditions (i.e.,
myocardial infarction, stroke, hypertension, and
angina) were generally greater among elderly
women than among elderly men.14 Moreover,
results from the National Hospital Discharge
Survey (1979–1987) demonstrated that among
patients aged 65 years or older who were discharged
from the hospital with acute myocardial infarction
listed as the primary diagnosis, 21.8% of women
compared with 16.1% of men also had diabetes
listed as a diagnosis.34

Most studies that have examined lower extremity
arterial disease (LEAD) among elderly persons with
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diabetes do not present findings for elderly women
specifically. However, unless otherwise noted, the
findings from these are assumed to hold true for
both sexes. LEAD increases with age among all per-
sons, and among persons with diabetes, LEAD
increases with the duration of the disease.35 Diabetic
neuropathy is also related to the duration of diabetes,
and it may develop more rapidly in persons with
diabetes diagnosed at older ages than in those with
diabetes diagnosed before age 40.36 Neuropathy and
susceptibility to infection compound LEAD in per-
sons with diabetes and contribute to LEAD pro-
gressing to foot ulcers, gangrene, and ultimately
amputation.35 The prevalence of foot ulcers increas-
es with age, occurring in 7% of diabetic persons
older than 60 years and in 14% of those aged 80
years or older.37,38 Amputation rates also increase
with age; most (64%) amputations in persons with
diabetes take place in those older than age 65
years.38 Although many of these complications asso-
ciated with LEAD occur more frequently in older
men than in older women,35 the projected growth
of the population of older women with diabetes39

implies an increase in the total number of women
experiencing these adverse outcomes.

Elderly persons with diabetes are also subject to
metabolic complications resulting from problems
with blood glucose control (e.g., hypoglycemia,
hyperosmolar coma) and other clinical syndromes.31

For example, diabetes can result in hypothermia,
which is of particular concern to elderly women
with diabetes as evidenced by their increased risk of
being hospitalized for hypothermia compared with
their male counterparts.40

Visual problems such as cataracts and glaucoma
that are common among elderly persons are more
prevalent among those who have diabetes.41 Data
from the Wisconsin Epidemiologic Study of
Diabetic Retinopathy (WESDR), which examined
the prevalence of ocular problems among persons
with diabetes diagnosed at an older age (mean age
at diagnosis, 65.4 years), showed that poorer visual
acuity was associated with increasing duration of

diabetes but also that rates of legal blindness
increased significantly after age 70, regardless of the
duration of diabetes. In addition, a greater propor-
tion of older women than older men had some
degree of visual impairment (13.3% compared with
9.9%) and legal blindness (1.7% compared with
1.4%).

The relationship between diabetes and cognitive
impairment has been equivocal in the few popula-
tion-based studies of older adults that have been
conducted.42,43 However, studies of elderly patients
from clinical populations with higher glycemic lev-
els who typically have had the disease for a relative-
ly long duration report a positive association
between diabetes and cognitive dysfunction.44,45 In
these studies, elderly persons with diabetes were
shown to have a greater degree of cognitive prob-
lems than did their nondiabetic age peers matched
for other concurrent diseases. The effect of diabetes
on cognition seems to be primarily on the ability to
retain new information, and persons with diabetes
may be less likely to remember changes in medica-
tion than are persons with other diseases.

Among adults, diabetes is associated with an
increased risk for depression,45 especially for those
with more diabetes-related complications, and as in
the general population, depression has been shown
to be more common among women than men with
the disease.46,47 In persons aged 65 years or older,
the incidence of depression is estimated to be about
50% greater among women than among men.48

Thus, elderly women with diabetes may be at greater
risk for depression than their male counterparts.

National estimates of diabetes-related illnesses
among elderly women are not generally available
for minorities. Findings from EPESE indicated
stronger associations between diabetes and stroke
among elderly black women than elderly white
women.14 HHANES is the only study that has
examined the health and functional status of
Hispanic women with diabetes, but the data are
aggregated for middle-aged and elderly women
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(aged 45–74 years).22 Results from this study showed
that the prevalence of hypertension, kidney prob-
lems, and vision problems (i.e., cataracts, retinopa-
thy, and glaucoma) was higher among Mexican
American women with diabetes than among those
without diabetes.

Disabilities 
Almost one-fourth of elderly Americans have diffi-
culty in carrying out the activities of daily living;
one-fourth of women aged 65–74 years but more
than half of those aged 85 years or older experience
this difficulty.49 Findings from EPESE indicated
that elderly women reporting a history of diabetes
were more likely than those without the disease to
report a major disability (i.e., impairment in activi-
ties of daily living and physical mobility), urinary
incontinence, and impairments in vision or
hearing.14 In addition, these elderly diabetic women
were less likely to perceive their overall health status
as excellent or good than were those without dia-
betes. Among a group of 2,021 participants in the
Framingham Heart Study, none of whom had car-
diovascular disease, diabetes was associated with
physical disability in women (particularly those
older than age 75) but not in men.50 A study of
self-rated health and functioning among persons
with diabetes of long duration (>15 years) in the
WESDR also demonstrated significantly poorer rat-
ings of health and functional status among women
than among men.51

As with diabetes-related illnesses, national data on
disabilities associated with diabetes among elderly
women are extremely limited for minority groups.
In the 1989 NHIS, overall, black women with dia-
betes had a higher prevalence of activity limitations
than did white women with diabetes, and this 
pattern may hold true for elderly women.52 Data
from HHANES indicated that Mexican American
women aged 45–74 years with diabetes had a high-
er prevalence of activity limitation than did those
without the disease.53 These data also indicated that
activity limitation among Mexican American
women with diabetes increased with the duration of

the disease. Likewise, a higher proportion of these
diabetic women than nondiabetic women had a
health status rated as poor by both self-evaluation
and by physician assessment.

6.4. Health-Related Behaviors

Physical Inactivity
The role of health-related behaviors in the develop-
ment of diabetes and its complications is well-
established, and a number of these behaviors are
particularly relevant to elderly women. One of the
major risk factors for diabetes and its complications
is physical inactivity, which increases with age
among the general U.S. population.54 In addition,
contemporary elderly women tend to be less physi-
cally active than their male counterparts because
they were often discouraged from active participa-
tion in exercise in their youth for a variety of cul-
tural reasons.55 In the 1991 NHIS, NHANES III
(1988–1994), and the 1992 Behavioral Risk Factor
Surveillance System, the percentages of elderly
women who reported no leisure-time physical activ-
ity ranged from 32.8% to 43.4%.56 Results from all
three surveys indicate that this risk factor for dia-
betes and its complications is more frequent among
older women than among older men.

Obesity
Total body adiposity, another recognized risk factor
for diabetes and its complications, increases with
age-associated decreases in metabolism. The rate of
overweight among elderly women exceeds that
among elderly men. Among persons aged 65 years
or older with diabetes, 70.4% of women but only
38.2% of men are 20% over their desirable
weight.57 One-fourth of elderly women with dia-
betes, but only 5.7% of their male counterparts, are
extremely obese (50% over their desirable weight).

The risk of being overweight also differentially
affects older women by race and ethnicity. Among
women aged 65 years or older, the prevalence of
being at least 20% over the desirable body weight is
1.7 times greater among blacks (43.8%) and 1.3
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times greater among Hispanics (35.5%) than among
whites (25.3%).54 Comparable national data on
overweight among elderly diabetic women of other
ethnic and racial groups are not available. 

Smoking
Smoking is another documented risk factor for dia-
betes and its complications. The smoking rate
among women declines with age, from 30.2%
among those aged 55–64 years, to 21.5% among
those aged 65–74 years, and to 8.5% among
women aged 75 years or older.58 This decline with
age may be due to decreased survivorship of smok-
ers and to rates of smoking initiation in adolescence
and young adulthood becoming increasingly lower
among contemporary women as age increases.
Smoking rates are considerably lower among the
current cohort of elderly women than among elder-
ly men, at least in part because of social norms
against smoking by women in the early 1900s.
Because current younger smokers include a greater
proportion of women, this risk factor for diabetes
and its complications could increase significantly
among elderly women in the future.

Preventive Self-Care
Effective management of diabetes depends on mod-
ifying behavioral risks and on learning appropriate
diabetes management techniques and skills. Thus,
the first line of therapy involves diet modification,
weight control, exercise, self-monitoring of urine
and blood glucose levels, and patient education.59

Pharmacologic treatment is considered if these
measures fail to produce adequate glycemic control.

Although there is little information about the
prevalence of preventive self-care practices among
elderly women with diabetes, more is known about
preventive self-care practices for those aged 60 years
or older. Among all persons who have diabetes,
those aged 60 years or older have been shown to be
most likely to comply with diet modifications but
least likely to exercise or to test their urine for glu-
cose levels.60 Among persons with diabetes aged 60
years or older, women report lower levels of exercise
than do men, and those who take insulin are more

likely to test their glucose levels than those who do
not take insulin.61 Barriers to and motivations for
practicing preventive self-care are covered in more
detail in section 6.5.62,63

6.5. Psychosocial Determinants of Health
Behaviors and Health Outcomes

Social Environment
Social support. Social support consists of both emo-
tional links and task-oriented assistance provided by
the community, family, friends, or significant oth-
ers.64 This support, whether emotional or practical,
can mitigate the negative effects of stress, including
those engendered by coping with a chronic disease,
and can promote healthy behaviors and self-care
among older persons.65 The type, structure, quality,
and availability of social support among elderly
women with diabetes will therefore affect the psy-
chosocial resources they possess to cope with the
disease.

Research on the effects of social support provided
to elderly women with diabetes is negligible, and
studies of adults of various ages with diabetes have
had mixed findings regarding the relationship of
social support, compliance with self-care practices,
and glycemic control.66,67 The most recent study
investigated the role of family members in the man-
agement of diabetes in persons aged 70 years or
older.68 The types and extent of assistance provided
with daily diabetes-related care tasks and participa-
tion in visits with health care providers were exam-
ined. Not unexpectedly, family involvement in the
patient’s diabetes care regimen increased as the
patient’s functional impairment increased, and
patients receiving more assistance were more likely
to report that they adhered to their recommended
medications and diet. A modest association was also
found between family assistance and glycemic con-
trol. Thus, the investigators concluded that task-
oriented support provided by family members to
older diabetic persons positively influences adher-
ence to diabetes care regimens and possibly blood
glucose levels.
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Socioeconomic factors. As discussed above, socioeco-
nomic factors, including income and educational
attainment, have a demonstrated relationship with
the prevalence of type 2 diabetes.69 These factors
influence risk factors for the development of dia-
betes and a person’s capacity to manage this chronic
disease. Evidence suggests that a high socioeconom-
ic status is positively related to understanding a dis-
ease and negatively related to anxiety over disease
symptoms and their misinterpretation.70 The low
level of education among older women thus has
major implications for the design of diabetes educa-
tion and health promotion programs. In addition,
the economic situation of elderly women described
above suggests that a high proportion of older
women with diabetes may have limited access to
appropriate care because their disposable income
may be so low as to impose constraints on their
ability, or desire, to comply with prescribed drug
and diet regimens because they are unable to meet
out-of-pocket costs.

Interactions with the Health Care System
Health insurance. The ability to pay for health care
strongly influences an older person’s use of ser-
vices.71 Older women with diabetes who have no
health insurance may delay seeking medical atten-
tion for symptoms or routine preventive care.
Although no research has examined the influence of
health insurance on health outcomes among elderly
women with diabetes, a study of adults aged 18–64
years with diabetes found that health insurance 
had several positive effects: persons with health 
insurance reported less frequent hyperglycemia and
glycosuria, more frequent medical care, and more
preventive self-care practices than did those who
were not insured.72

Health care services for elderly U.S. citizens are
covered by Medicare, a public health insurance pro-
gram. As of 1996, 98.5% of elderly Americans had
this coverage.73,74 Medicare coverage is limited, how-
ever, to curative services; it does not pay for any
primary nor for most secondary preventive services,
such as periodic screening and prevention measures
for hearing, dental, podiatry, and eye problems.
Medicare also does not cover prescription drugs.

Many elderly Americans purchase private insurance
to cover the out-of-pocket expenses and co-
payments not reimbursed by Medicare. However,
the proportion of elderly persons who have private
insurance is lower among those who have diabetes
(69.2%) than among those who do not (79.9%).72

Medicaid is an entitlement program for low-
income, disabled, and blind persons. Among per-
sons aged 65 years or older, coverage through
Medicaid is more common among those who have
diabetes (15.4%) than among those who do not
(6.0%). Regardless of the health insurance they
have, only 52.6% of elderly Americans who have
diabetes have coverage for prescription drugs.72

Coverage for diabetes outpatient education pro-
grams is inconsistent and is shifting throughout the
private and public health insurance sectors but is
generally increasing.75 In a growing number of
states, Medicare reimburses patients for participa-
tion in such education programs, but local Medicare
intermediaries determine which programs meet
reimbursement criteria, no self-referrals are allowed,
and individual patient claims may be denied.
Medicaid coverage for these programs is at the dis-
cretion of each state and is dependent on their
demonstrated cost-effectiveness; currently 35 states
offer this benefit.76 Private insurance provides the
most comprehensive coverage for this preventive
care service for those who can afford this benefit.

Use of services. Elderly women with diabetes use
health care services—both hospital care and ambu-
latory care—more intensively than elderly men
with diabetes. According to data from the National
Ambulatory Medical Care Surveys of 1991 and
1992, the average annual number of office-based
physician visits in which diabetes was listed as a
diagnosis was 1.5 times higher for women aged 65
years or older (7.4 million visits) than for their
male counterparts (5.0 million visits).77 Elderly
women also had a higher number of physician visits
specifically for diabetic complaints (4.5 million vis-
its versus 3.2 million visits). Although these differ-
ences in use of health care services may reflect the
greater propensity of women than men to report



Table 6-2. Percentage of beneficiaries 
with diabetes who received 
recommended preventive and 
monitoring services in fee-for-
service Medicare, by sex—United 
States, 1994

Recommended service Women Men

Physician visit, ≥2 per year 94.5 92.0

Dilated eye exam, ≥1 per year 43.6 39.5

Glycohemoglobin test
≥2 per year 20.5 21.3
≥1 per year 37.5 38.7

Urinalysis, 1 per year 53.2 53.0

Serum cholesterol test, 1 per year 70.4 68.7

Influenza vaccination, 1 per fall season* 42.4 46.6

* The flu shot may be underreported in Medicare claims because
people may obtain it in nonmedical settings.

Source: Reference 82.
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disease symptoms, the disparities may also mirror
the greater burden of diabetes on elderly women
than on elderly men.

Published national findings on the use of ambulato-
ry care services by minority elders with diabetes are
limited to blacks and are not sex-specific. Among
elderly persons who are in poor health or who have
diabetes, blacks have fewer physician contacts than
do whites.77,78 These data suggest that even though
the prevalence and impact of diabetes are greater
among elderly black women than among elderly
white women, the former are less intensive users of
ambulatory care services. Because elderly minority
women are at increased risk for many diabetic com-
plications, further characterization of their access to
and use of primary medical care services is essential.

Provision of services. Because elderly persons with
diabetes are more likely to have concurrent illnesses,
sensory and functional deficits, and physical and
financial limitations in their ability to adhere to
treatment regimens, they may require more careful
attention and explanation from health care
providers than do younger diabetic patients.
However, at least one study has found that older
patients generally have shorter medical visits than
do middle-aged patients despite the more impaired
health status and greater number of medical prob-
lems of older patients.79 Thus, elderly patients with
diabetes may receive no more contact time with
health care providers than do younger diabetic
patients.

Elderly patients with diabetes may also receive less
aggressive care than do their younger counterparts.
In a study of adaptation to diabetes by persons in
four different age groups, the oldest adults (mean
age, 72 years) reported that they received the least
amount of diabetes instruction.80 In another study
of persons with type 2 diabetes, those aged 65 years
or older reported having been told to follow a diet,
exercise, and protect and inspect their feet less often
than did persons aged 45–64 years. This differential

may be due in part to clinicians being less concerned
about possible long-term complications among
older patients.81 However, because elderly women
have an excess risk for many of the short- and long-
term complications of diabetes, active management
of their diabetes is very important.

A recent national survey examined the level of pre-
ventive and monitoring services received in 1994 by
fee-for-service Medicare beneficiaries (91% of
whom were aged 65 years or older) who had dia-
betes.82 Only 10.8% of the women received all the
services recommended by the American Diabetes
Association, and 10.9% received none of the pre-
ventive services recommended (Table 6-2).82,83 (Also
see Appendix E.) Receipt of preventive and moni-
toring services was similar among women and men,
but because women account for 60% of elderly per-
sons who have diabetes, much larger numbers of
elderly women than men are likely to receive sub-
optimal diabetes care.
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Barriers to and Motivations for Practicing Preventive
Self-Care
Among persons who have diabetes, noncompliance
with preventive self-care is highest among elderly
patients.32 Noncompliance may be due to deficits in
vision or hearing, arthritis, dementia, overly com-
plicated medication regimens, lack of support from
other persons, inadequate income, or the patient’s
beliefs and attitudes concerning the disease and 
the likely effects of self-care behaviors. Of the few
studies that have examined the barriers to or moti-
vations for practicing preventive self-care among
elderly persons with diabetes, none present findings
for elderly women specifically. However, unless oth-
erwise noted, the findings from these are assumed
to hold true for both sexes.

Although no studies have addressed exercise initia-
tion and adherence specifically among elderly per-
sons with diabetes, research has demonstrated that
sources of motivation to exercise among the elderly
include access, enjoyment, social interaction, and
personal experience of the benefits, such as
improved health and quality of life.84 Tapping 
these motivations to exercise will be important in
convincing elderly women who have diabetes to
modify their existing physical activity patterns—
many of which are embedded in cultural and social
patterns that have been reinforced over a lifetime.84-88

Another study examined whether preventive self-
care affected the perceived quality of life of diabetic
persons aged 60–79 years who were monitoring their
blood glucose.89 The subjects did not find blood
glucose monitoring to be burdensome. They also
reported that modifying their diet negatively affect-
ed their quality of life more than did monitoring
their blood glucose or taking diabetes medications.

The Health Belief Model, an approach to under-
standing the barriers to and motivations for preven-
tive self-care, was applied in a study of diabetic per-
sons in four age groups, including a group aged 66
years or older.80 The study results indicated that the
perceived seriousness of diabetes increased with age,
yet the oldest persons were least concerned with the

potential health problems caused by the disease and
were least likely to perceive the benefits of exercise
and medication in controlling diabetes. Participants
aged 66 years or older were most likely to try to
take care of their health, try to follow medical
advice as closely as possible, and feel guilty when
they did things they knew were contrary to good
health. However, compared with persons in other
age groups, the eldest participants were not very
likely to worry about their own health.

Another study expanded on the Health Belief
Model to examine the associations between self-care
practices and the personal constructs (i.e., beliefs
about treatment effectiveness, the seriousness of the
disease and its impact, and the cause of the disease)
of persons aged 60 years or older with diabetes.90

The results showed that healthy diet and physical
activity among these participants were related not
only to sociodemographic and medical history vari-
ables but also to personal constructs about diabetes.
Belief in treatment effectiveness was the personal
construct most strongly related to healthy diet. In
addition, self-blame for diabetes was more likely to
negatively affect adherence to diet among women
than among men. Belief in treatment effectiveness
was the strongest predictor of physical activity and
had a stronger influence among women than
among men. Feeling personally responsible for
causing diabetes was also positively, but less strong-
ly, related to physical activity among both sexes.

In addition to personal constructs, personality char-
acteristics may influence a diabetic person’s adher-
ence to self-care practices. A study of adults aged
65–80 years with diabetes found that hardiness
(defined as an adaptive personality style including
the qualities of control, commitment, and chal-
lenge) was significantly associated with adherence
to 24 self-care behaviors, including eating a healthy
diet, regularly exercising, practicing good personal
hygiene, and managing disease complications.91

Several researchers have investigated how elderly
persons with diabetes can be motivated to practice
preventive self-care. One such study examined the
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effects of a 4-week telephone follow-up intervention
on the self-care knowledge, behaviors, and metabolic
control of a group of persons aged 65 years or older
who had completed an inpatient diabetes education
program.92 No significant differences in knowledge
or blood glucose levels were found between partici-
pants who received the intervention and those who
did not, but the former reported significantly more
self-care behaviors, such as self-monitoring blood
glucose and keeping records, modifying physical
activities, reporting symptoms, and seeking assis-
tance from health care professionals.

Another study examined the effect of diabetes edu-
cation and peer support on weight reduction and
glycemic control among older adults (mean age, 68.2
years) with diabetes.93 Study participants received dia-
betes education only, diabetes education and peer
support, or neither. Education focused on diabetes
and its nutritional aspects and was presented in eight
weekly sessions and follow-up sessions at 12 and 16
weeks. Participants who also received peer support
took part in group discussions led by a trained peer
support facilitator. Study participants who received
diabetes education and peer support had significantly
greater weight loss and glycemic control at 12 weeks
than participants who received education only or no
intervention. These findings suggest that diabetes
education programs that are accompanied by addi-
tional support may be most effective in helping elder-
ly women comply with preventive self-care practices.

Although there is evidence that the information
and peer support provided through diabetes educa-
tion programs can encourage preventive self-care,
some studies indicate that older adults with dia-
betes may not participate in such programs as fre-
quently as younger persons with diabetes.62,63 Sex,
duration of diabetes, type of medication, and previ-
ous experience with diabetes education programs
did not affect participation rates. Apart from age,
the strongest predictor of participation was how
participants were recruited: those who decided
independently to join the program were twice as
likely to participate as those recruited by health care
providers, relatives, or friends.

These studies examined factors associated with 
elderly adults’ participation in diabetes education
programs, but they do not reveal the participants’
subjective perceptions of the features and processes
of such programs (e.g., format, relevance of the
information presented). Understanding how these
perceptions translate into barriers or motivations
for participation in diabetes education programs is
essential to maximizing participation by and benefit
to elderly women.

Traditional Beliefs
Traditional beliefs about disease causation and the
nature of control over health, along with folk med-
ical practices associated with these beliefs, may be
important determinants of diabetes self-care prac-
tices among elderly women, particularly among
those who live in ethnic or rural communities or
who have limited access to conventional medical
care. Such culturally grounded religious beliefs
influence notions about the causes and care of dia-
betes. For example, one study of Hispanic adults
with diabetes found that 78% of participants stated
that they had diabetes because it was God’s will,
81% said that God controlled their diabetes, and
55% said that their priests helped them control
their disease.94 Six percent of the participants—all
of them older women—initially turned to God to
address a diabetic problem. Other prevalent tradi-
tional beliefs among the study participants were
that diabetes is caused by physiological imbalances
and can be treated with herbs.94

In contrast, a study of the influence of age on the
self-care practices of blacks with diabetes found that
those aged 60–77 years were more reliant on the
advice of physicians and other health professionals
and less interested in alternative methods of healing
than were those aged 45–59 years.95 The older study
participants used only biomedicine to control their
diabetes; none supplemented standard medical care
with traditional treatment, as the middle-aged per-
sons did. The researchers speculated that this differ-
ence may be due to the greater prevalence of multi-
ple chronic disease conditions and the perceived
seriousness of these diseases among the older study



Table 6-3. Age-associated factors affecting 
diabetes management in older 
women

Sensory changes
Decreased vision, hearing, smell
Altered taste perception

Difficulties in food preparation and consumption
Impaired manual dexterity 
Impaired mobility
Poor dentition
Alterations in gastrointestinal function

Effects of other chronic diseases
Increased frailty
Increased burden of medications management

Decreased exercise and mobility 

Cognitive and psychological problems
Depression
Cognitive impairment and dementia

Source: Reference 81.
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participants. Nevertheless, many of these older
blacks expressed traditional beliefs about the causes
and management of diabetes, describing changes in
blood sugar levels as “raising” and “lowering” the
blood. The findings may thus also reflect the fact
that the study participants were drawn from an
urban diabetes clinic and thus had access to con-
ventional medical care.

Public health practitioners need to be alert to such
beliefs and practices and acknowledge their poten-
tial to influence health-related behaviors as they
develop interventions and diabetes control pro-
grams targeted at older women.

6.6. Concurrent Illnesses as Determinants of
Health Behaviors and Health Outcomes

Management of diabetes in elderly women is affect-
ed by changes in sensory, physical, and psychologi-
cal functioning related to aging and by impairments
resulting from diabetes complications (Table 6-3).
These alterations directly affect the ability of elderly
women who have diabetes to care for themselves.

Visual impairment can affect a person’s ability to
adequately inspect the feet, read markings on a
syringe, or administer an insulin injection.96 Indeed,
diabetic persons who have some degree of visual
impairment may have up to a 20% error rate in
drawing up their insulin.97 In addition, uncompen-
sated hearing deficits among elderly persons can
prevent patient comprehension of and interaction
with health care providers who want to discuss self-
care with the diabetic patient.

The ability to intervene in the diet of elderly
women who have diabetes may be affected by sever-
al factors including altered perceptions of taste and
smell (which may result in changes in food prefer-
ences and diet) and poor dentition. One-quarter of
elderly American women are totally edentulous,98

and many have poorly fitting partial or complete
dentures that make chewing uncomfortable.99 In
addition, the decrease with age in the efficiency of
peristalsis can lead to problems with digestion,
absorption, and elimination that may be exacerbat-
ed in diabetic persons by autonomic neuropathy
involving the gastrointestinal tract.100 Thus, elderly
diabetic women who are edentulous or who have
gastrointestinal problems may substitute foods that
are easily chewed and digested for those appropriate
to a diabetic diet. Meal preparation (and other self-
care activities necessary for diabetes management)
can also be affected by chronic conditions that limit
manual dexterity and mobility, such as arthritis.101

All of these factors can put elderly persons at risk
for nutritional deficiencies; frail, anorectic elderly
persons who also try to follow extensive dietary
restrictions for diabetes may put themselves at fur-
ther risk for nutritional deficiencies.101,102

Self-care by elderly women who have diabetes may
be affected by other comorbid conditions as well.
In particular, among elderly persons with diabetes,
the need to manage multiple medications for other
chronic conditions is a major cause of noncompli-
ance with preventive self-care for diabetes and its
complications.32 In addition, elderly diabetic per-
sons who have multiple chronic conditions are at



The Older Years

161

risk for problems associated with polypharmacy and
for adverse drug interactions.81

Acute and subacute problems related to hyper-
glycemia can exacerbate existing chronic
conditions.30 For example, high levels of blood glu-
cose cause increased secretion of urine and excesive
urination at night, which can aggravate preexisting
urinary incontinence. The estimated prevalence of
urinary incontinence among noninstitutionalized
adults aged 60 years or over ranges from 15% to
30%; women are twice as likely as men to have this
problem.103 Incontinence can adversely affect the
quality of life for elderly women, as it is associated
with pressure sores among persons who have limit-
ed mobility, urinary tract infections, and use of
indwelling catheters, and it can create embarrass-
ment and social isolation. This condition is also fre-
quently a factor in the decision to institutionalize
an elderly person. Thus, the interaction of diabetes
with other commonly occurring chronic conditions
can affect a woman’s ability to manage diabetes as
well as her physical and psychosocial functioning.

Cognitive and psychological disorders can also
affect a person’s ability to manage diabetes.
Memory losses associated with cognitive impair-
ment can result in overmedication or undermedica-
tion and in skipped meals,81 and persons who are
unable to retain new information may not adhere
to changed medications or self-care practices.30

Because persons with dementia may not sense
hunger or thirst, they may lose weight and become
dehydrated if they are not closely monitored.81

Depression can also produce self-neglect and irregu-
lar eating patterns. Through such alterations in
behavior, these cognitive and psychological disor-
ders compromise the management and control of
diabetes and its complications.

6.7. Public Health Implications
Over the next 10 years, there will be a considerable
increase in the number of women aged 65 years or
older among the various racial/ethnic groups.
Because of the greater proportion of women in this

age group, there will be significantly more women
with diabetes than men. Better data and informa-
tion are needed to fully assess the burden of disease
in this group. Family members, friends, and com-
munity-based organizations should be involved in
the process of collecting information on the elderly
population because they usually play a major role in
providing care and support. 

Assessment
The tremendous growth projected in the number of
women aged 65 years or older in the United States
over the next several decades—from 19.9 million in
1990 to 29.6 million in 2020—indicates a need to
collect, analyze, and disseminate timely and accu-
rate information on elderly women. In particular,
data are needed

• To better characterize diabetes among women
aged 85 years or older.

• To estimate the prevalence and incidence of dia-
betes and its complications.

• To understand and monitor trends in racial and
ethnic populations.

• To measure health-related quality of life.

• To track diabetes-related behavioral risk factors,
knowledge, attitudes, and self-care practices
among elderly women with diabetes.

• To evaluate the range, patterns, and adequacy of
services available to elderly women, including
the patient’s functional and cognitive status,
concurrent illnesses, the number and type of
medications being used, and financial and social
situation; patterns of service use, including
ambulatory and inpatient care; and the views of
elderly women on the adequacy and accessibility
of existing programs and services.

Addressing the needs of elderly women with dia-
betes will help maximize the years of healthy life of
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older Americans by achieving a number of national
health objectives for elderly adults. Achieving these
objectives can substantially improve diabetes care
for older women.

Policy Development
Population-based policies for elderly persons with
diabetes are needed to ensure and promote

• Reimbursement for diabetes education and sup-
plies.

• Greater coordination of services in the broader
community, particularly because an increasing
number of elderly women with diabetes are at
risk for poverty and are more likely to live alone.

• Diabetes care that includes formal, multidimen-
sional assessments of physical, emotional, and
social functioning of each patient to determine
whether barriers to self-care exist.

Assurance
Access to appropriate diabetes care and services
must be assured for elderly women with diabetes.
Transportation problems, insurance coverage for
preventive care, and language and cultural barriers
need to be considered. Diabetes care and education
should be tailored to the holistic needs of elderly
women.
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7
MAJOR FINDINGS, PUBLIC HEALTH IMPLICATIONS,

AND CONCLUSIONS
P.E. Thompson-Reid, MAT, MPH, G.L.A. Beckles, MBBS, MSc

The findings presented in chapters 2–6 reinforce
criteria put forth in a report by the U.S. Public
Health Service Task Force on Women’s Health
Issues1 and establish that diabetes is indeed a
women’s health issue. We used well-defined stages
in the development of women’s lives—the adoles-
cent years, the reproductive years, the middle years,
and the older years—to examine the effect of dia-
betes on the health of women. This approach was
chosen for two reasons: first, to gain insight into
the features of the social and environmental context
in which women live that may constitute barriers to
maintaining and improving the health status of
women in general and, second, to examine whether
this impact varies across the life stages of women
with diabetes. Within this framework, specific and
particular attention has been paid to the influence
of psychosocial, socioeconomic, and environmental
factors on the health behaviors and health out-
comes of women with diabetes. Many of these fac-
tors are known to impair the abilities of all women,
with or without diabetes, to maintain their health
and to care for themselves when they are ill.

In general, we found that diabetes poses great chal-
lenges for women, and the risk factors for the dis-
ease are growing in such epidemic proportions that
if we do not act soon, the problem will be even
larger in the years ahead.

This final chapter presents major findings affecting
all women, with particular implications for women
with diabetes, and the public health implications
for women with diabetes across the life stages.

7.1 Major Findings

Feminization of Old Age
There is a large proportion of women aged 65
years or older in the U.S. population and an
increasing tendency for these women to be living
alone when they are more likely to be frail and vul-
nerable. The number of women aged 65 years or
older is expected to grow from approximately 
20 million in 1995 to 23 million in 2010.
Futhermore, the number of women aged 85 or
older is projected to increase from 2.6 million in
1995 to approximately 4 million in 2010. Women
live an average of 7 years longer than men, and
among adults aged 75 years or older, there are
nearly twice as many women as men. This differ-
ence in longevity accounts in part for the increas-
ing tendency for women to live alone. Women
with diabetes have lower life expectancy than
women without diabetes; however, the median life
expectancy of women with diabetes is still greater
than that of men with diabetes.

Risk of Poverty
Studies have shown that indicators of social class
(e.g., income, education) are associated with type 2
diabetes. In absolute terms, it is important to note
that increasing numbers of women are at risk for
poverty. In 1995, an estimated 13.5 million
American women were living in poverty, account-
ing for 3 of 5 poor adults aged 18 years or older.
The risk of being poor is greatest for women of
childbearing age and elderly women. By age 65,
women are twice as likely as men to be poor.
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Trends in Employment
Approximately 3 of 5 women aged 15 years or
older participate in the labor force. Many of these
women experience discontinuous employment
because of family responsibilities and tend to work
in small companies that provide fewer benefits and
lower pay than larger companies. Because the
majority of women in the work force are of repro-
ductive age, they are at risk for gestational as well
as type 2 diabetes. There is also an increasing trend
among women 65 years or older to remain in the
labor force. Women with diabetes or other chronic
conditions may work under circumstances that
impede self-management and access to health care.

Inadequate Medical Insurance Coverage
Approximately 1 in 7 women are uninsured; 30%
of these women are poor, and an additional 10%
are nearly poor. Because of variations in eligibility
for Medicaid from state to state, many of these
women may not have access to health care.
Medicare provides insurance for acute illness or
hospitalization for persons 65 or older; however, for
persons with chronic diseases such as diabetes, this
type of coverage is not sufficient for recipients to
gain access to quality diabetes care or to adhere to
recommended preventive care practices.2,3

Increasing Overweight and Lack of Physical Activity
Overweight and lack of physical activity are risk
factors for type 2 diabetes. In 1994, approximately
36 million female adolescents and women were
overweight: 10% of adolescents aged 12–17 years,
20% of women aged 18–19 years, and 36% of
women aged 20 years or older. Increasing trends in
weight among women are steepest for the heaviest
and youngest women. In particular, overweight
adolescent girls are more likely to become over-
weight women than their peers who are not over-
weight. Three of 5 American women do not
exercise regularly. School-aged female adolescents,
female college students, and women are likely to
engage in less physical activity as they age.

Specific Groups of Women
Issues common to specific groups of women that
could potentially increase the burden of diabetes are

• The expected increase in the number of women
in racial and ethnic minority populations (from
35.5 million in 1995 to 50.2 million in 2010).

• Increasing diagnosis of type 2 diabetes among
adolescent black, American Indian, and Hispanic
girls, which may presage a steeper rise than
expected in the number of adolescent girls with
diabetes in future years.

• The persisting racial and ethnic disparities in
health status and access to adequate health care.

• The impact of immigration and acculturation on
the diabetogenic risk profile of adolescent girls
and women.

• The lack of access to adequate health care for
women in rural areas, notably women of child-
bearing age and elderly women.

7.2 Public Health Implications

The mission of public health is to “fulfill society’s
interest in assuring conditions in which people can
be healthy.”4 Healthy People 2010,5 sets national
goals to address health disparities that exist among
Americans. In exercising its charge, the public
health community recognizes that health disparities
are expressed in a context that is influenced by
social, environmental, and behavioral determinants,
many of which are not clearly understood.
Furthermore, in many instances, public health has
no mandate to act to ameliorate some of these dis-
parities. The health sector should acknowledge the
need for research that will identify the underlying
determinants of racial, ethnic, and sex disparities
and should collaborate with local communities and
with other sectors to develop, implement, and eval-
uate interventions for achieving community and
national goals.
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The role of public health is defined by three core
functions: assessment, policy development, and
assurance.2 Public health agencies systematically col-
lect, analyze, and disseminate information on the
health status of the population. When assessment is
ongoing and the data are used in the planning,
implementation, and evaluation of public health
activities, it is classified as surveillance. When the
data collection is designed to develop or to generate
new knowledge that can be applied more generally,
the activity is defined as research. The data obtained
from assessment activities provide the basis for the
formulation of public health policy. Finally, to
implement policy, it is essential that public health
agencies assure that the regulations and services
needed to achieve agreed upon public health goals
are in place and accessible. These functions are
operationally defined at the state and local levels
through the work of local health departments and
other public, nonprofit, and private organizations
that share common goals.

The following section summarizes the public health
implications of diabetes in women based on find-
ings presented in chapters 2–6. These implications
are organized by the three core public health func-
tions: assessment, policy development, and assur-
ance.

Assessment
Surveillance.

Population dynamics indicate that the
greatest growth in the female population
is expected among elderly women and
among racial and ethnic minority groups
at high risk for diabetes.

We need a protocol for systematic surveillance of
these groups at the national and state levels.
Particular emphasis should be given to analyzing
and reporting data on health-related behaviors,
morbidity, and mortality by the socioeconomic sta-
tus of women.

The majority of the white population is
dispersed relatively evenly across the
United States, although racial and ethnic
minority populations are concentrated in
specific geographic areas, determined by
their history and migration patterns.

Surveillance systems could take advantage of the
regional concentrations of specific ethnic groups at
risk for diabetes. In addition, the number of for-
eign-born women is increasing regionally. Emphasis
should be given to the analysis and reporting of
data on health-related behaviors, morbidity, and
mortality by region, duration and generation of res-
idence in the United States, and degree of accultur-
ation. This approach would provide additional
information to guide the development of policy
and the allocation of resources for interventions tar-
geting women in high-risk populations.

Adolescent girls, young women, and el-
derly women constitute high-risk groups
for diabetes because of poor dietary
habits, low levels of physical activity, and
increasing overweight, obesity, and
weight gain.

Because of the continuing increase in risks associat-
ed with diabetes in these groups, opportunities to
systematically monitor diabetes-related health
behaviors (e.g., eating disorders) should be under-
taken. Particular attention should be paid to adoles-
cent girls and elderly women, notably women aged
85 years or older.

Preliminary evidence suggests that the
prevalence of type 2 diabetes is increas-
ing among adolescents and reproductive-
aged women, especially in minority
women.

Additional surveillance information is required to
confirm these initial observations and to inform
programmatic activities.
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Diabetes during pregnancy is a serious
condition that affects not only the health
of the mother but also of the unborn
child. If not addressed appropriately, this
condition will add to the future burden
of diabetes as well as of other chronic
diseases.

Surveillance systems should be developed to moni-
tor the prevalence of gestational diabetes and differ-
entiate between gestational and preexisting diabetes,
especially in high-risk groups.

Women younger than 65 years of age
who are at high risk of developing dia-
betes are the least likely to have adequate
access to preventive health care services.

Access to and use of ambulatory diabetes-related
preventive care services need to be assessed and rou-
tinely monitored, and the resulting data should be
analyzed and reported for all high-risk groups of
women. This information is important for the plan-
ning, promotion, and delivery of these services.

Women aged 85 years or older are the
fastest growing group in the female pop-
ulation. They are expected to number 
3.9 million in 2010 and to almost double
to 7.3 million by 2020.

Because of the projected increase in the number of
women in this age group, national surveillance will
be needed to assess and monitor trends in behav-
ioral risk factors for diabetes and other chronic dis-
eases, the use of clinical preventive services, and
health-related quality of life. Oversampling and spe-
cial surveys may be necessary to obtain reliable esti-
mates for these subpopulations.

Research.
The gradient of risk for diabetes and
related health burden associated with
socioeconomic status, geographic region,
area of residence, and place of birth is
often greater than the risk gradients relat-
ed to the traditionally used markers of
age and race/ethnicity.

We need to define and develop a consensus on valid
indicators of social status and social context appro-
priate for use in the surveillance of the health status
of various subgroups of women with or without
diabetes in the United States and its territories. For
example, blacks born in the South suffer poorer
health than blacks born in other parts of the coun-
try. Additional information is needed to identify
the determinants of excess risk for diabetes and its
complications.

The role and impact of environmental
factors such as availability of nutritious
foods, safe neighborhoods, social policy,
social context, and individual susceptibil-
ity on the development of diabetes are
not well established.

We need epidemiologic and health services research
to gain a better understanding of the interaction
between the social and economic environment and
individual characteristics to determine the effect of
these variables on the incidence of diabetes.

Deterioration in the health status of
immigrant females is associated with the
adoption of behaviors that increase their
risk for diabetes.

Research is needed to identify protective health
behaviors among immigrant groups and to develop
intervention strategies to preserve these behaviors.
Such findings may be useful for risk reduction
among other population groups.

Physical inactivity is an independent risk
factor for the development of diabetes.
The level of inactivity is high among all
women aged 20 years or older, especially
in racial and ethnic minority popula-
tions, and the level of physical activity
among adolescents decreases rapidly with
age.

Regular physical activity has many health benefits
for female adolescents and women. Additional stud-
ies are needed to identify modifiable individual and
structural barriers to physical activity among
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school-aged girls and to identify and assess the
effectiveness of preferred types of physical activity
for women in various age, cultural, and socioeco-
nomic groups.

Overweight and obesity are major risk
factors for the development of type 2 dia-
betes in middle-aged women.

More intensive study is needed to determine the
contribution of cumulative gestational weight gain
to overweight among middle-aged women and to
identify the psychosocial and socioenvironmental
factors that contribute to weight gain so that appro-
priate prevention strategies can be designed.

Women with diabetes are at greater risk
for heart disease, and especially first fatal
events, than men and women without
diabetes.

More research is needed to gain a better under-
standing of the excess risk of coronary heart disease
(CHD) among women with diabetes and to identi-
fy modifiable determinants of this sex differential
for use in the development of effective interven-
tions. To assess the risk-benefit ratio of aspirin treat-
ment among diabetic women, adequate numbers of
women with diabetes must be included in clinical
trials of aspirin use for the primary prevention of
myocardial infarction. Clinical trial data are also
needed to determine the balance of benefits and
risks of hormone replacement therapy (HRT) in
diabetic women. Adequate numbers of women with
diabetes should also be included in clinical trials of
HRT because they may derive greater benefit from
HRT than women at low risk for cardiovascular dis-
ease. More data are needed to determine if antioxi-
dant or vitamin use or other potentially promising
new interventions will reduce CHD in women with
diabetes.

Studies document a high prevalence of
depression and other mental illness
among women with diabetes.

More research is needed to clarify the relationship
between diabetes and depression in women.
Findings from various studies are contradictory. For
example, some studies show that the onset of

depression usually precedes the diagnosis of type 2
diabetes but follows the diagnosis of type 1 dia-
betes.

Elderly women have a higher prevalence
of diabetes complications and concurrent
illnesses than other women with diabetes
because of the aging process and uncon-
trolled glycemia.

More epidemiologic research is needed to define
the natural history of diabetes in elderly women.
Research is needed to distinguish between out-
comes resulting from aging and other comorbidi-
ties. In addition, current guidelines for diabetes
control may not be appropriate for disease manage-
ment among elderly persons.

Elderly women with diabetes are at high
risk for poverty, are likely to live alone,
and suffer disproportionately from the
complications of diabetes.

The barriers to self-management of diabetes and
other chronic diseases among elderly women need
to be assessed at the community level, and the
modifiable determinants of such barriers need to be
identified to provide data for the development of
appropriate interventions.

Women with diabetes use health services
more often than men do.

In general, the health-seeking behaviors of women
indicate more frequent office visits than men, yet
women with diabetes do not fare as well with the
disease as men with diabetes. Additional research is
needed to elucidate the relationship between access
to care, health-seeking behaviors, and hospital
admission and readmission rates among women
with diabetes.

Despite remarkable advances in our sci-
entific understanding of basic disease
processes, including diabetes, there is a
significant gap between our knowledge
base and what is actually provided to
individuals for the prevention and care of
diabetes.
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As delineated by the Institute of Medicine,6 the
health care systems in the United States must be
“redesigned” to reflect the realities and needs of
chronic diseases like diabetes. Translational/effec-
tiveness studies for diabetes prevention and control
are important activities that will inform the process
for improving the quality of care provided to per-
sons with diabetes.7

There is a growing number of persons
with diabetes in racial and ethnic minori-
ty populations, yet health care providers
from these populations are underrepre-
sented.

Studies show that members of racial and ethnic
minority populations are more satisfied with health
care providers of similar ethnic or cultural back-
grounds. Training in cultural competency should be
required for all providers, especially those serving
populations with which they have little familiarity.
Given the diversity of the U.S. population, health
care providers should be able to communicate in
the languages of the populations they serve, or suit-
able arrangements should be made to facilitate
communication. Opportunities should also be pro-
vided to train minority health professionals, includ-
ing health educators, scientists, and medical
personnel. Additional research is needed to deter-
mine the effects of these strategies on the delivery
of quality diabetes care.

Sex, ethnicity, socioeconomic status, and
women’s multiple roles are important
variables that affect women’s health.

As more women enter the work force and take on
multiple roles, more studies are needed to elucidate
the changing relationship between sex, ethnicity,
socioeconomic status, social support, and the
impact of these variables on health status, particu-
larly among women with diabetes.

Policy Development

The prevalence of overweight and the
incidence of obesity are increasing rapid-
ly among adolescent girls, and these girls

appear to have an increasing risk of
developing type 2 diabetes.

To make an impact on this public health issue and
potential public health problem, women’s health
advocates and health and education agencies at the
federal, state, and local levels should continue to
strengthen and expand their collaboration and
efforts to develop and implement programs
designed to

• Ensure that foods available in schools comply
with federal recommendations for healthy diets.

• Increase the incorporation of physical activity
programs throughout the entire school and
home life of adolescents, especially girls.

• Integrate information about the lifelong benefits
of physical activity, healthy eating, and other
preventive health behaviors into school curricula
in all grades.

Women at high risk for diabetes are least
likely to have adequate health insurance
coverage.

Health insurance coverage should focus on the pro-
vision of access to optimal preventive care for
women with diabetes and other chronic diseases in
all age and racial/ethnic groups. Specific attention
to adolescents, women less than 65 years of age,
and poor and nearly poor women of all age and
racial/ethnic groups should be considered. This
strategy may help to reduce the growing disparities
in health outcomes among persons with diabetes.

An increasing number of elderly women
with diabetes are at risk for poverty and
are more likely to live alone.

Access to medical care will not address all the self-
management needs of elderly women with diabetes.
Strategies that involve interagency collaboration
should be explored because they may be helpful in
the planning and delivery of community-based
services that specifically target the needs of the
increasing numbers of elderly women with diabetes
who live alone, often in poverty.
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Because of the expected growth in the
elderly population, the demand for dia-
betes-related services will increase nation-
wide.

Resources need to be allocated to train health care
professionals qualified in the diagnosis and manage-
ment of diabetes in elderly persons.

Assurance

Sex-related differences in health commu-
nications and health-seeking behaviors
should be considered in the planning and
delivery of services for women with dia-
betes.

Protocols need to be developed to assure delivery of
quality care for women to enhance the appropriate
use of resources for improving health outcomes.
This approach may entail designing innovative
models of health care delivery that are responsive to
the needs of women (e.g., extended hours, cultural-
ly competent providers, continuous access to pre-
ventive care services such as health education and
self-management training). Women should have a
primary health care entry point from which access
can be gained to other appropriate services as need-
ed, including enabling services such as child care
and transportation.

Improving access to quality diabetes care
is an important strategy for reducing the
burden of diabetes in women at high risk
for the disease and its complications.

Particular attention also needs to be paid to provid-
ing adequate preventive services for women younger
than 65, women of childbearing age who live in
nonmetropolitan areas, and elderly women who live
alone. For persons with diabetes, this coverage
should include access to dental and mental health
services. A focused effort is needed to improve the
accessibility of high-quality diabetes care for all per-
sons with diabetes. Delivery systems such as com-
munity health centers, managed care organizations,
or fee-for-service entities are important components
that could be targeted for intervention.

The need will increase for health care
professionals who are qualified to diag-
nose diabetes in women and provide
comprehensive treatment.

To prepare for the future needs of persons with
chronic diseases in general and those with diabetes
specifically, the public health community should
advocate for and facilitate the creation of incentives
for training health care providers, including com-
munity health workers, who are skilled in manag-
ing health care for elderly persons with diabetes.
Training for these workers should take into account
that the majority of their patients will be women,
many of whom will be very old.

Improved training about the risks of dia-
betes, its complications, and the impor-
tance of preventive care is essential for
health care professionals at all levels.

Mechanisms to facilitate improved adherence to
recommended standards of care, including promot-
ing a better understanding among health care
providers of the role of the family and the commu-
nity, should be identified and implemented to
achieve positive health outcomes for persons with
diabetes. Continuing education programs address-
ing provider attitudes toward women, the treat-
ment of diabetes, and the role of families and the
community in the management of this disease are
important topics to include in the provider curricu-
lum. Health delivery systems should use continu-
ous quality improvement methods to improve
provider compliance with recommended standards
of care.

In conclusion, it is our intent to gain the attention
of the public health community, policy makers, and
the general public as well. Everyone is potentially at
risk for diabetes, and collaboration and the alloca-
tion of resources to reduce the burden of this dis-
ease are urgently needed. To stem the tide of the
increasing societal burden of diabetes, we know
there is much we can do now.
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EPILOGUE

When we began this project, the principal aim was
to provide a reference document for public health
professionals and advocates for women’s health. As
the work progressed, we became more acutely
aware of some of the issues that affect our efforts to
reduce the burden of diabetes in women. First, the
challenges will soon become greater, as current
trends and projections show that women will con-
tribute greatly to the growing number of prevalent
cases because of 1) the dominance of young women
among those developing so-called “type 2 diabetes
in youth,” 2) the impact of the intrauterine envi-
ronment on the subsequent development of dia-
betes—both in the mother following gestational
diabetes and in the offspring several decades later,
and 3) the fact that women live longer than men,
alone and often poor, and increasingly with dia-
betes. Coupled with other socioeconomic and psy-
chosocial determinants of disease, we must
acknowledge this increased diabetes burden in
women and begin to do something about it.

Second, it is unlikely that the traditional clinical
and individual-oriented approach to disease control
and prevention will, by itself, be effective. Although
such approaches have been successful in eradicating
and controlling certain diseases in populations
throughout the world,1 the emphasis to reduce the
burden of chronic diseases has primarily focused on
identifying and modifying risk in individuals. This
19th-century reductionist approach has persisted
because many of the determinants of disease that
may precede or underlie the current health status of
the population (e.g., social conditions in popula-
tions) have not been studied sufficiently to influ-
ence strategies for widespread public health
practice.2-4 Throughout this document, demograph-
ic and socioeconomic disparities were recurring
observations and themes at every stage of the lives
of women with diabetes. As disturbing as this can

be, this focus on women also revealed the presence
of structural barriers (e.g., inadequacy of insurance
coverage for persons with chronic disease) in the
environment that may impede efforts to reduce the
burden of disease, not only for this population but
for all persons with diabetes. 

Third, we also found confusion in the literature in
the use and understanding of the terms “gender”
and “sex.” In a recent report, the Institute of
Medicine5 defined sex as the classification of living
things, generally as male or female according to
their reproductive organs and functions assigned by
the chromosomal complement, and gender as a
person’s self-representation as male or female, or
how that person is responded to by social institu-
tions on the basis of the individual gender presen-
tation. Gender is shaped by environment and
experience.5 More precise use of these two terms
including the development of valid indicators or
measures should enhance the research agenda and
inform public health practice. There are still many
unanswered questions. For example, “How have
the changing roles of women, work, and family
responsibility affected health status?” As more
women participate in the workforce, do we have
policies that facilitate and support healthy lifestyles
for the prevention or control of chronic diseases
such as diabetes? The discordance between the tra-
ditional role expected of women and the realities of
their lives may expose them to chronic psychosocial
stressors that we now recognize may contribute to
poor health, including the development of diabetes
or other chronic diseases.

When we began this journey, there were many
skeptics among our peers who voiced concern
about our focus on women. Even in the literature,
we found that diabetes in women was frequently
discussed only from the perspective of “diabetes in
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pregnancy,” and even within this limited view, pro-
tecting the child was the primary focus of practice.
In other words, women’s health was seen to be dif-
ferent solely because of their reproductive function.
This particular view has framed and guided many
institutional policies and has limited the scope of
public health understanding and practice. The dis-
cussion of public health implications in chapter 7
addresses many of these issues and presents ideas
for correcting some of these anomalies. 

Finally, in using the life-stage approach to frame
the body of this monograph, we hypothesized that
the needs of women with diabetes would change
during the various life stages, and we found this to
be the case. We would like to restate this assump-
tion, and challenge others to adopt the life-stage
approach in all public health practice.

To inform health professionals and the general
public in a more helpful and useful manner, there
is great need for further study to understand the
true burden of diabetes in women. Specifically, a
major research goal could be to focus on underly-
ing social conditions to understand how social
organizations or social capital might influence the
health or well-being of women. Social capital, a
concept that is now being embraced by the public
health community, is defined as the processes and
conditions among people and organizations that
lead to accomplishing a goal of mutual social bene-
fit.6 There is also great need for research targeting
women with diabetes to translate available knowl-
edge into effective clinical and public health prac-
tice. 

To provide comprehensive care for women with
diabetes and to protect and maintain the health of

women throughout their lives, the medical care sys-
tem and the public health system must be woven
together. There are many examples of successful col-
laboration between these two important segments
of the health sector.7 The public and private sec-
tors—government, universities, nongovernment
organizations, and private industry—all have critical
roles to play in these efforts if progress is to be
made in addressing diabetes, not only in women,
but in all people.
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Age group (years)
Population 20–44 45–54 55–64 65–74 ≥75 45–64 ≥65 ≥20 ≥20†

All races
Both sexes 1.6 5.1 11.2 12.7 13.2 7.9 12.9 5.1 5.3
Women 1.7 4.5 11.0 13.3 12.8 7.6 13.1 5.4 5.2
Men 1.4 5.7 11.4 11.9 13.8 8.2 12.6 4.9 5.3

Non-Hispanic white
Both sexes 1.4 4.5 10.2 11.5 12.6 7.1 12.0 5.0 4.8
Women 1.5 3.2 9.6 11.7 12.3 6.3 11.9 5.0 4.5
Men 1.4 5.8 10.8 11.3 13.2 8.0 12.0 5.0 5.2

Non-Hispanic black
Both sexes 2.2 8.9 18.0 22.3 17.5 13.1 20.4 6.9 8.2
Women 2.1 10.2 19.2 26.5 19.0 14.3 23.3 7.8 9.1
Men 2.3 7.1 16.5 17.0 14.7 11.4 16.3 5.9 7.3

Mexican American
Both sexes 1.5 12.9 17.6 27.0 21.7 14.6 25.4 5.6 9.3
Women 7.2 14.8 20.9 30.9 25.0 2.0 17.1 7.2 10.9
Men 1.0 10.9 14.2 22.2 17.8 12.1 20.8 4.2 7.7

*NHANES III = Third National Health and Nutrition Examination Survey.
†Age-standardized by direct method. Standard = 1980 U.S. population.

Sources:
Centers for Disease Control and Prevention, National Center for Chronic Disease Prevention and Health Promotion, data from the Third National
Health and Nutrition Examination Survey. Data computed by the Division of Diabetes Translation.

Harris, MI, Flegal KM, Cowie CC, et al. Prevalence of diabetes, impaired fasting glucose, and impaired glucose tolerance in U.S. adults. The Third
National Health and Nutrition Examination Survey, 1988–1994. Diabetes Care 1998;21(4)518–24.
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APPENDIX A
PERCENTAGE OF U.S. ADULT POPULATION WITH

PHYSICIAN-DIAGNOSED DIABETES, BY AGE, SEX,
AND RACE/HISPANIC ORIGIN—

NHANES III,* 1988–94
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APPENDIX B
PERCENTAGE OF U.S. ADULT POPULATION WITH UNDIAGNOSED

DIABETES,* BY AGE, SEX, AND RACE/HISPANIC ORIGIN—
NHANES III,† 1988–94

Age group (years)
Population 20–44 45–54 55–64 65–74 ≥75 45–64 ≥65 ≥20 ≥20‡

All races
Both sexes 0.8 3.7 6.7 5.7 5.8 5.1 5.8 2.8 2.8
Women 0.6 4.4 6.0 3.6 4.9 5.2 4.2 2.5 2.5
Men 1.0 3.0 7.5 8.1 7.5 5.0 7.9 3.1 3.1

Non-Hispanic white
Both sexes 0.5 3.0 6.0 5.9 5.0 4.4 5.6 2.5 2.5
Women 0.4 3.5 5.1 3.4 4.4 4.3 3.8 2.1 2.0
Men 0.7 2.5 6.9 8.8 6.1 4.4 7.9 3.0 2.9

Non-Hispanic black
Both sexes 1.5 6.7 8.6 7.9 4.9 7.6 6.9 3.5 3.6
Women 1.6 7.0 11.6 9.0 7.5 9.2 8.4 4.1 4.5
Men 1.3 6.2 4.5 6.8 0.0 5.4 4.9 2.7 2.7

Mexican American
Both sexes 2.4 3.3 12.6 3.6 8.7 6.7 5.0 3.4 4.5
Women 2.3 1.8 10.0 5.1 6.8 4.7 5.6 3.0 3.6
Men 2.6 4.8 15.2 2.0 11.1 8.7 4.3 3.8 5.4

*Based on 1997 American Diabetes Association criteria.
†NHANES III = Third National Health and Nutrition Examination Survey.
‡Age-standardized by direct method. Standard = 1980 U.S. population.

Sources:
Centers for Disease Control and Prevention, National Center for Chronic Disease Prevention and Health Promotion, data from the Third National
Health and Nutrition Examination Survey. Data computed by the Division of Diabetes Translation.

Harris, MI, Flegal KM, Cowie CC, et al. Prevalence of diabetes, impaired fasting glucose, and impaired glucose tolerance in U.S. adults. The Third
National Health and Nutrition Examination Survey, 1988–1994. Diabetes Care 1998;21(4)518–24.
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APPENDIX C
AGE-STANDARDIZED PREVALENCE* OF DIAGNOSED DIABETES

PER 100 ADULT FEMALE POPULATION, BY STATE—
UNITED STATES, 1998–2000

5.752–7.6043.646–4.175 4.230–4.758 4.962–5.684
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*3-year moving average.

Source: Centers for Disease Control and Prevention, National Center for Chronic Disease Prevention and Health Promotion,
Division of Adult and Community Health, data from the Behavioral Risk Factor Surveillance System. Data computed by the
Division of Diabetes Translation.
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APPENDIX D
AGE-STANDARDIZED PREVALENCE* OF DIAGNOSED DIABETES

PER 100 ADULT FEMALE POPULATION, BY STATE—
UNITED STATES, 1994–96

4.863–6.3252.790–3.649 3.715–4.206 4.258–4.751
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Source: Centers for Disease Control and Prevention, National Center for Chronic Disease Prevention and Health Promotion,
Division of Adult and Community Health, data from the Behavioral Risk Factor Surveillance System. Data computed by the
Division of Diabetes Translation.
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APPENDIX E
2001 QUICK REFERENCE GUIDE TO THE

AMERICAN DIABETES ASSOCIATION’S
STANDARDS OF CARE

PHYSICAL ASSESSMENT
• Visits: Continuing care visits every six months or

appropriate to meet patient’s needs and treatment
goals.

• Blood Pressure: Every continuing care visit. Goal is
<130/80.**

• Weight: Every continuing care visit; establish growth
chart for children.

• Comprehensive Foot Exam (adults): At least yearly
(more often in patients with high-risk foot condi-
tions).

• Eye exam: Yearly dilated funduscopic exam (or retinal
photography); if diagnosed at age 29 or earlier, the ini-
tial eye exam should be performed within 3–5 years of
diagnosis once patient is age 10 or older. 

LABORATORY TESTS
• HbA1c: 2 times per year; more frequent if not meeting

goals. Adjust goals to prevent serious hypoglycemia.
Target goal is <1% above upper limit of normal (e.g.,
<7.0% for a HbA1c assay with an upper limit of nor-
mal of 6%). A value >2% (e.g., >8% for HbA1c) above
upper limit of normal requires greater attention.**

• Urine Protein (adults): Microalbumin measurement
annually (in the absence of previously demonstrated
microalbuminuia).

• Lipid Profile (adults): Yearly. Target goals**: total
cholesterol and triglycerides <200 mg/dL, LDL-
C<100mg/dL, HDL-C>45 mg/dL in men and >55
mg/dL in women.

SELF-MANAGEMENT TRAINING
• General Principles: Review goals at every continuing

care visit. Conduct comprehensive assessment yearly to
include patient’s understanding of diabetes, self-moni-
toring of blood glucose (SMBG), acute and chronic
complications.

• Medical Nutrition Therapy: Review goals at every
continuing care visit. Conduct comprehensive assess-
ment yearly to include meal planning, reading food
labels, weight control

• SMBG: Should be performed as appropriate to meet
goals.

• Physical Activity: Review goals at every continuing
care visit. Conduct comprehensive assessment yearly to
include frequency and duration of activity and physical
limitations.

SPECIAL SITUATIONS
• Hypoglycemia: Recurrent hypoglycemia calls for

reassessment of treatment plan. Additional action sug-
gested might include enhanced diabetes self-manage-
ment education, comanagement with a diabetes team,
referral to an endocrinologist, change in pharmacologi-
cal therapy, initiation or increased SMBG, or more fre-
quent contact with the patient.

• Preconception Counseling: Begin counseling at
puberty; enhance counseling with adolescence; consult
with high-risk perinatal programs when appropriate. 

• Pregnancy Management: Intensify glycemic control;
consult with high-risk perinatal programs when appro-
priate.

• Smoking Cessation: Emphasize and assist as much as
possible.

• Aspirin Therapy: Enteric-coated aspirin
(81mg–325mg/day) as secondary prevention for CVD.
Consider for primary prevention in high-risk patients
(e.g., family history, smoking, hyperlipidemia, hyper-
tension, albuminuria).

*These guidelines have been condensed from the American Diabetes
Association’s Standards of Medical Care for People with Diabetes. They do not
reflect all the actions that should be provided by health professionals in the
medical management of diabetes. Full text of the Association’s Clinical Practice
Recommendations, including the Standards of Medical Care, is available at
www.diabetes.org.

**If the patient is not making satisfactory progress toward treatment goals with-
in a reasonable   period (3–6 months), medical management should be
enhanced. Greater attention to self-management education, comanagement with
a diabetes team, referral to an endocrinologist, change in pharmacologic thera-
py, initiation of or increased SMBG, or more frequent contact with the patient,
are examples of actions that should be considered.

Reprinted with permission from the American Diabetes
Association
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LIST OF ABBREVIATIONS

ADA American Diabetes Association

ARIC Atherosclerosis Risk in Communities Study

BRFSS Behavioral Risk Factor Surveillance System

BMI body mass index

CARE Cholesterol and Recurrent Events Study

CDC Centers for Disease Control and Prevention

CHD coronary heart disease

CMS Centers for Medicare and Medicaid Services (formerly HCFA)

CVD cardiovascular disease

DCCT Diabetes Control and Complications Trial

DERI Diabetes Epidemiology Research International Mortality Study

DM diabetes mellitus

DPP Diabetes Prevention Program

DSM-IV Diagnostic and Statistical Manual of Mental Disorders, 4th Edition

EPESE Established Populations for Epidemiologic Studies in the Elderly

ERT estrogen replacement therapy

ESRD end-stage renal disease

ETDRS Early Treatment of Diabetic Retinopathy Study

GDM gestational diabetes mellitus

HbA1c hemoglobin A1c

HDL high-density lipoprotein

HERS Heart and Estrogen/progestin Replacement Study

HCFA Health Care Financing Administration (currently CMS)

HHANES Hispanic Health and Nutrition Examination Survey (1982–84)

HOPE Heart Outcomes Prevention and Evaluation Study

HOT Hypertension Optimal Treatment Study

HRQOL health-related quality of life

HRSA Health Resources and Services Administration
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HRT hormone replacement therapy

IDDM insulin-dependent diabetes mellitus

IGT impaired glucose tolerance

JDRF Juvenile Diabetes Research Foundation International

LDL low-density lipoprotein

LEAD lower-extremity arterial disease

NCEP National Cholesterol Education Program

NDEP National Diabetes Education Program

NIH National Institutes of Health

NHANES I First National Health and Nutrition Examination Survey (1971–75)

NHANES II Second National Health and Nutrition Examination Survey (1976–80)

NHANES III Third National Health and Nutrition Examination Survey (1988–94)

NHANS Navajo Health and Nutrition Survey (1991–92)

NHDS National Hospital Discharge Survey

NHES National Health Examination Survey (1963–65)

NHIS National Health Interview Survey

NHS Nurses’ Health Study

NIDDM non–insulin-dependent diabetes mellitus

NIH National Institutes of Health

PDR proliferative diabetic retinopathy

Project DIRECT Diabetes Interventions Reaching and Educating Communities Together

PVD peripheral vascular disease

SES socioeconomic status

UKPDS United Kingdom Prospective Diabetes Study

WESDR Wisconsin Epidemiology Study of Diabetic Retinopathy

WHO World Health Organization

WHR waist-to-hip ratio
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GLOSSARY

acculturation — the process of adapting to the
behaviors and norms of the majority culture.
Degree of acculturation is often used to describe
how much an immigrant has adopted the lifestyle
of the majority culture.

acidosis — See diabetic ketoacidosis.

activities of daily living — scale developed by 
S. Katz and colleagues to measure personal self-
maintenance ability among older adults. The
activities rated are eating, toileting, dressing,
bathing, transferring (e.g., getting in and out of
bed), and continence.

adherence — the extent to which patients follow
health care provider recommendations for disease
management, including health-promoting
activities. For persons with diabetes, this includes
taking medications, monitoring blood glucose, and
following nutrition and physical activity guidelines.
Also see compliance.

adiposity — excessive fat in the body; see obesity.

age-adjusted — describes rates that have been
adjusted by an established procedure to minimize
the effects of differences in age composition when
comparing rates for different populations.

albuminuria — more than normal amounts of the
protein albumin in the urine. Albuminuria may be
a sign of kidney disease.

all-cause mortality rate — an estimate of the
proportion of a population that dies during a
specific period due to all those diseases, morbid
conditions, or injuries that either resulted in or
contributed to death and the circumstances of the
accident or violence that produced any such
injuries.

American Diabetes Association (ADA) — non-
profit national health organization that provides
information, advocates policy change, and
conducts research to prevent and cure diabetes and
to improve the life of all people affected by
diabetes.  For more information, see
http://www.diabetes.org.

angina — a condition in which the heart muscle
does not receive enough blood, resulting in pain in
the chest.

angiotensin converting enzyme (ACE) 
inhibitor — a type of drug used to lower blood
pressure and to help prevent kidney disease in 
persons with diabetes.

anorexia — lack or loss of appetite for food.

anorexia nervosa — a serious eating disorder 
characterized by chronic decreased food intake that
results in profound weight loss.

atherosclerosis/atherosclerotic disease — a 
disease in which fat builds up in the large and
medium-sized arteries.  This buildup of fat may
slow down or stop blood flow.  

atherosclerotic lesions/plaque — deposits in the
arteries that result from the accumulation of
cholesterol and lipids in the arteries. Persons with
diabetes are at increased risk for atherosclerosis.

autonomic neuropathy — nerve damage affecting
control of the internal organs, such as the bladder
muscles, digestive tract, and genital organs.
Autonomic neuropathy can develop as a
complication of diabetes.
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Behavioral Risk Factor Surveillance System
(BRFSS) — an annual state-based telephone survey
of the civilian, noninstitutionalized adult popu-
lation conducted biannually by CDC and state
health departments to assess lifestyle characteristics
and risk and health-promoting behaviors. For more
information, see http://www.cdc.gov/nccdphp/
brfss.

beta cell- type of cell in the pancreas that makes
and releases insulin.

body mass index (BMI) — a measure of body size
that relates weight in kilograms to height in meters
squared.  Formula: weight in kilograms divided by
height in meters squared (kg/m2). BMI correlates
highly with body fat in most people.

bulemia — eating disorder characterized by binge
eating and induced vomiting.

cardiovascular disease (CVD) — disease of the 
circulatory system, including the heart and blood
vessels.

cataract — clouding of the lens of the eye.
Cataracts can occur as a complication of diabetes. 

central adiposity or obesity — fat deposits that
form in the center of a person’s body, especially
around the stomach area, often assessed by
measuring waist-to-hip ratio. Central adiposity
increases the risk for cardiovascular complications.

cerebrovascular disease — damage to the blood
vessels in the brain that can result in a stroke. (See
stroke.) Cerebrovascular disease can develop as a
complication of diabetes.

cholesterol — a fat-like substance in the blood,
muscle, liver, brain, and other tissues. Too much
cholesterol may cause fat to build up in the artery
walls and cause disease that slows or stops the flow
of blood.

compliance — patients’ adherence to health care
provider recommendations for disease management
and health-promoting activities. (See adherence.)

comorbidity — the condition of having more than
one illnesses at the same time (e.g., diabetes and
depression, diabetes and heart disease).

continuous subcutaneous infusion of insulin
(CSII) — or insulin pump, a device that delivers a
continuous supply of insulin into the body. The
insulin flows through the pump through a plastic
tube that is connected to a needle inserted into the
body and taped in place. Insulin is delivered at two
rates: a low, steady rate (called basal rate) for
continuous day-long coverage, and extra boosts of
insulin (called bolus doses) to cover meals or when
extra insulin is needed.

coronary heart disease (CHD) — a disorder that
affects the heart muscle and its blood vessels. The
most serious danger of coronary heart disease is a
heart attack, which occurs when the supply of
blood to the heart is greatly reduced or stopped due
to a blockage in a coronary artery. Persons with
diabetes have an increased risk for CHD.

cortisol — one of several hormones made in the
adrenal glands. The primary responsibility of
cortisol is to activate the immune system; it also
affects the metabolism of glucose.

dementia — loss of cognitive function; a condition
of deteriorated mentality.

dentition — quality and quantity of teeth,
including their number, kind, and arrangement.

diabetic ketoacidosis — acute complication of
diabetes characterized by a high blood glucose in
the presence of ketones in the urine and
bloodstream. Diabetic ketoacidocis requires
emergency treatment and is often caused by illness
or taking too little insulin.  Symptoms include
nausea and vomiting, stomach pain, and deep,
rapid breathing.
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Diabetes Control and Complications Trial
(DCCT) — clinical study funded by the National
Institutes of Health to assess the effects of intensive
therapy on the long-term complications of type 1
diabetes. The study showed that intensive blood
glucose control slows the onset and progression of
eye, kidney, and nerve disease caused by diabetes.
For more information, see
http://www.niddk.nih.gov/health/diabetes/pubs/
dcct1/dcct.htm.

Diabetes Prevention Program (DPP) — clinical
trial sponsored by the National Institutes of Health
that compares the effectiveness of diet/exercise with
that of metformin or a placebo in reducing the risk
for type 2 in high-risk persons. For more
information, see http://www.preventdiabetes.com/.

diabetogenic risk profile — a descriptive term for
a person’s level of known risk factors for diabetes
(e.g., body mass index, physical activity level, 
family history).

diabetogens — drugs or other factors that cause
diabetes; some drugs cause blood glucose (sugar) to
rise, resulting in diabetes.

dyslipidemia — abnormal excess of fat or lipids in
the blood.

dyslipoproteinemia — abnormal concentrations of
one or more lipoproteins, a combination of a lipid
and a protein, used to transport cholesterol and
other lipids through the bloodstream.

Early Treatment of Diabetic Retinopathy Study
(ETDRS) — study that examined the effects of
laser photocoagulation and aspirin on the
progression of diabetic retinopathy in patients with
diabetes. For more information, see http://
www.nei.nih.gov/neitrials_static/study53.htm.

edentulous — describes the loss of teeth, especially
in elderly people; toothless.

end-stage renal disease (ESRD) — the final phase
of kidney disease, treated by dialysis or kidney
transplantation. ESRD can be a complication of
diabetes.

epinephrine — principal blood-pressure raising
hormone secreted by the adrenal medulla.

estrogen replacement therapy (ERT) — refers to
the use of estrogen as a prescription drug to replace
the hormone estrogen that is no longer produced
by the ovaries of women as a result of  menopause.

excess mortality — increased rates or numbers of
deaths in a specific population by age, sex, cause,
and sometimes other variables.

fasting glucose — glucose concentration in a
person who has not eaten recently; used to diagnose
diabetes.

fatalism — a belief that events are predetermined
and cannot be altered by human effort.

fibrinogen — a normal component of human 
plasma that functions in blood clotting. 

functional impairment — damage that affects
one’s ability to perform daily activities.

gangrene — death of body tissue due to poor
circulation. Gangrene is a serious complication of
diabetes and may lead to amputation.

gestational diabetes mellitus (GDM) — type of
diabetes that can occur during pregnancy; in most
cases, blood sugar levels return to normal after
pregnancy.

glaucoma — eye disease associated with increased
pressure within the eye that can damage the optic
nerve and cause impaired vision and blindness.
Persons with diabetes are at increased risk for 
glaucoma.
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glomerular filtration rate — measure of the
kidney’s ability to filter and remove waste products;
used to diagnose kidney disease.

glucose tolerance test — test formerly used to
diagnose diabetes.  Blood glucose is measured
before a patient has eaten that day.  Blood is
subsequently tested after the patient drinks a liquid
containing glucose to see how the patient’s body
metabolizes glucose over time.

glycated hemoglobin — see HbA1c.

glycemic control — maintenance of normal 
glucose levels.

glycosuria — high glucose in the urine, a sign of
poor blood glucose control.

glycosylated hemoglobin test — see HbA1c.

health-related quality of life (HRQOL) —
aspects of self-perceived well-being and ability to
function affected by the presence or treatment of
disease. A number of instruments have been
developed to assess how health affects one’s
functional ability.

hemoglobin A1c (HbA1c) — a blood test that
measures a person’s average blood glucose level for
the 2- to 3-month period before the test. 

HDL cholesterol — high-density lipoprotein 
cholesterol, a transport form of cholesterol in the
blood. Low concentrations of HDL cholesterol are
a risk factor for CVD, especially in persons with
diabetes.

Hispanic Health and Nutrition Examination
Survey (HHANES) — a national survey conducted
during 1982–84 of approximately 16,000 Hispanic
persons aged 6 months–74 years. Hispanics were
included in past health and nutrition examinations
but not in sufficient numbers to produce estimates
of the health of Hispanics in general nor specific
data for Puerto Ricans, Mexican Americans, or
Cuban Americans.

hormone replacement therapy (HRT) — refers to
the use of hormones as prescription drugs to replace
the hormones estrogen and progesterone that
women’s ovaries stop producing during menopause. 

hypercholesterolemia — excess of cholesterol in
the blood.

hyperglycemia — too much glucose (sugar) in the
blood, a sign that diabetes is out of control.
Hyperglycemia can occur when the body does not
have enough insulin or cannot use the insulin it
does have to turn glucose into energy.  Signs of
hyperglycemia include a great thirst, a dry mouth,
and a need to urinate often.

hyperglycemic conditions — conditions that
cause an increase in the level of glucose in the
blood.

hyperinsulinemia — too high a level of insulin in
the blood.  

hyperlipidemia — too high a level of fats (lipids)
in the blood.

hyperosmolar coma — a coma related to high
levels of glucose in the blood and requiring
emergency treatment.

hypertension — high blood pressure, a condition
that occurs when blood circulates through the
arteries with too much force, increasing the risk for
heart attack, stroke, and kidney problems.

hypertriglyceridemia — Too high a level of
triglycerides, a type of blood fat. Triglycerides can
increase when diabetes and weight are not under
control. 

hypoglycemia — a condition that occurs in
persons with diabetes when their blood glucose
levels are too low.  Symptoms include feeling
anxious or confused, numbness in the arms and
hands, and shaking or feeling dizzy.
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hypoglycemic agent — drug used to treat
hyperglycemia in persons with diabetes.

impaired fasting glucose — When a person has a
fasting glucose equal to or greater than 110 mg/dL
and less than 126 mg/dL, they are said to have
impaired fasting glucose. This result is considered a
risk factor for future diabetes but, by itself, does not
determine a diagnosis of diabetes.

impaired glucose tolerance (IGT) — condition
diagnosed when a person is determined to have
abnormal blood glucose levels, but not abnormal
enough to be called diabetes. People with IGT are
at increased risk of developing diabetes.

incidence — the number of new cases of a disease
among a certain group of people during a certain
period of time.

index pregnancy — the pregnancy in which a 
condition (e.g., diabetes) is first identified.

insulin — a hormone that controls the level of 
glucose (sugar) in the blood.

insulin resistance — abnormal metabolic pattern
where body cells lose sensitivity to insulin. Insulin
resistance is a risk factor for diabetes; it also
increases risk for cardiovascular disease.

ischemic heart disease — See coronary heart
disease.

Juvenile Diabetes Research Foundation
International (JDRF) — major diabetes
organization focused exclusively on diabetes
research.  JDRF focuses on type 1 diabetes. For
more information, see http://www.jdf.org/.

ketoacidosis — see diabetic ketoacidosis.

LDL cholesterol — low-density lipoprotein
cholesterol, a transport form of cholesterol in the
blood. High concentrations of LDL cholesterol are
a risk factor for cardiovascular disease, especially in
persons with diabetes.

lipids — fats, including cholesterol, triglycerides,
and phospolipids.

lipoprotein — component of system used to
transport lipids (cholesterol, triglycerides) in the
bloodstream. Major lipoproteins are LDL and
HDL.

locus of control — a common measure of
perceived ability to control events.

macroalbuminuria — high levels of urinary
protein (albumin), a sign of kidney disease,
especially in persons with diabetes.

macrovascular disease — disease of the large
blood vessels caused by atherosclerosis. There are
three types of macrovascular disease: coronary
(heart) disease, cerebrovascular disease, and
peripheral vascular disease.

metformin — a drug used to treat type 2 diabetes.

mg/dL — milligrams per deciliter. Term used to
describe how much of a substance is in a specific
amount of liquid (e.g., the number of milligrams of
glucose in 1 deciliter of blood).

microalbuminuria — refers to albumin excretion
in the urine. Microalbuminuria is a risk factor for
kidney disease.

microvascular disease — disease of the small
blood vessels, especially of the kidney or the eye.
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myocardial infarction — also called a heart attack,
results from permanent damage to an area of the
heart muscle, caused by narrowed or blocked blood
vessels that interrupt the blood supply to the area.
A serious complication of diabetes that can cause
death.

National Cholesterol Education Program
(NCEP) — program begun in 1985 by the
National Institutes of Health. The goal is to reduce
the percentage of Americans with high blood
cholesterol through educational efforts to raise
awareness and understanding about high blood
cholesterol as a risk factor for coronary heart disease
and the benefits of lowering cholesterol levels as a
means of preventing coronary heart disease. For
more information, see http://www.nhlbi.nih.gov/
about/ncep/index.htm.

National Diabetes Education Program (NDEP)
— federally sponsored initiative that involves
public and private partners to improve the
treatment and outcomes for persons with diabetes,
to promote early diagnosis, and ultimately, to
prevent the onset of diabetes. For more
information, see http://www.cdc.gov/diabetes/
projects/ndeps.htm.

National Health and Nutrition Examination
Survey (NHANES) — refers to the periodic
National Health and Nutrition Examination
Surveys that use a household interview to ascertain
diagnosed diabetes and an oral glucose tolerance
test to measure undiagnosed diabetes. For more
information, see http://www.cdc.gov/nchs/
nhanes.htm.

National Health Interview Survey (NHIS) —
data collection program of CDC’s National Center
for Health Statistics that studies the health of the
civilian noninstitutionalized population of the
United States. Monitors trends in illness and
disability and tracks progress toward national health
objectives. For more information, see http://
www.cdc.gov/nchs/nhis.htm.

nephropathy — kidney disease, a serious
complication of diabetes. 

neuroendocrine — pertaining to the interaction
between the nervous and endocrine systems.

neuropathy — disease of the nervous system
caused by damage to the nerves, a serious
complication of diabetes.

oral glucose tolerance test (OGTT) — see glucose
tolerance test.

parity — the state of having had children, or the
number of children previously borne.

periodontal disease — disease of the gums; can be
a complication of diabetes.

peripheral vascular disease (PVD) — disease of
the large blood vessels of the arms, legs, and feet
caused by blocking of major blood vessels.

person-years — or person-time, a measurement
combining persons and time. It is the sum of
individual units of time that the persons in a study
population have been exposed to the condition of
interest.

pharmacotherapy — the treatment of disease with
medicines.

poverty — set of money income thresholds that
take into account family size and composition used
by the U.S. Bureau of the Census to define the
official poverty level.

preeclampsia — condition characterized by high
blood pressure and swelling that some women with
diabetes have during the late stages of pregnancy.

prevalence — the number of people in a given
group who are reported to have a disease at a
certain point in time.
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proliferative diabetic retinopathy (PDR) —
growth of abnormal blood vessels and fibrous tissue
from the optic nerve head or from the inner retinal
surface elsewhere in persons with diabetes.

proteinuria — too much protein in the urine; may
be a sign of kidney damage.

relative risk (RR) — the ratio of the risk of death
or disease among those exposed to the risk among
those unexposed.

renoprotective — describes a factor that preserves
kidney function or prevents kidney disease.

reserpine — a drug used to treat hypertension.

retinopathy — a disease of the small blood vessels
in the retina of the eye.

San Antonio Heart Study — a population-based
study of diabetes and cardiovascular disease in
Mexican Americans and non-Hispanic whites.

secular trend — change over a long period of time,
generally years or decades (e.g., the rise in
prevalence of diabetes in the United States in the
past 20 years).

self-efficacy — one’s personal judgment of one’s
own ability to succeed in reaching a specific goal;
belief in one’s ability to maintain behavioral change
in the face of situational challenges.

self-management — a set of skilled behaviors that
allow patients to manage their illness; for diabetes,
this includes glucose management, patient
education, and preventive care.

sequelae — results of a disease or injury or of
complications. Sequelae of diabetes include its
complications.

social network — a set of social ties that connects
an individual with others.

social support — emotional or task-oriented
assistance provided by the community, family,
friends, or significant others.

socioeconomic status (SES) — a descriptive term
for a person’s position in society, using criteria such
as income, educational level attained, occupation,
and value of dwelling place.

standardized rate ratio (SRR) — a rate ratio in
which the numerator and the denominator have
been standardized to the same (standard)
population distribution.

stroke — disease caused by damage to blood vessels
in the brain. Depending on the part of the brain
affected, stoke can cause loss of muscle function,
mental function, vision, sensation, or speech.
Stroke can be a complication of diabetes.

sulfonylurea — a drug used to treat type 2
diabetes that lowers the level of glucose (sugar) in
the blood.

thrombosis — the formation, development, or
presence of a thrombus, or blood clot, in a blood
vessel. Thrombosis can develop as a complication of
atherosclerosis, especially in persons with diabetes.

triglycerides — type of blood fat.

United Kingdom Prospective Diabetes Study
(UKPDS) — clinical study of newly diagnosed
patients with type 2 diabetes. The UKPDS
demonstrated that intensive glucose control
prevents complications of diabetes.

vascular — relating to the body’s blood vessels
(arteries, veins, capillaries). See cardiovascular
disease.

vitreous hemorrhage — bleeding or leaking of the
clear jelly (gel) that fills the center of the eye.
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waist-to-hip ratio (WHR) — a measure of central
obesity, which is related to insulin resistance and
risk for diabetes. Formula: waist circumference
divided by hip circumference.

Definitions for this glossary were compiled from
the following sources:

National Institute of Diabetes and Digestive and
Kidney Diseases. The Diabetes Dictionary. Bethesda,
MD: U.S. Department of Health and Human
Services, National Institutes of Health, NIDDK,
1994. (NIH Publication No. 98-3016)

American Heart Association. Heart and Stroke Facts.
Dallas, Texas: American Heart Association, 1999.

Last, John M., editor. A Dictionary of Epidemiology.
Third Edition. New York: Oxford University Press,
1995.

Merriam-Webster’s Collegiate Dictionary. Tenth
Edition. Springfiled, MA: Merriam-Webster, Inc.,
1993.
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