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Non-insulin-dependent, or type 2, dia-
betes mellitus is a common medical condi-
tion in the elderly, occurring in an estimated
10% of adults 65 years and older." 2 The dis-
ease is particularly prevalent among Mexi-
can Americans, who are estimated to have 2
to 4 times the prevalence of diabetes of non-
Hispanic Whites.3 Evidence for this rate dif-
ferential has been found in studies using
diagnostic criteria, such as the San Antonio
Heart Study,4 the San Luis Valley Diabetes
Study,5 the Starr County Study,6 and the
Hispanic Health and Nutrition Examination
Survey (HANES),7 and in studies relying on
the self-reports of physician diagnoses of
diabetes.7'8 These studies, however, have pri-
marily been confmed to middle-aged indi-
viduals. As a result, few data are available
regarding the prevalence of diabetes and
related complications among older Mexican
Americans.

Several authors have suggested that, in
addition to this higher prevalence, the effects
of diabetes in Mexican Americans are more
severe than in other groups.91 For example,
diabetic Mexican Americans experience
higher mortality in comparison with other
diabetics'2 and have more peripheral vascular
disease, microvascular disease, retinopathy,
clinical proteinuria, and microalbuminuria
than diabetic non-Hispanic Whites.'0'13"14

Several studies have demonstrated that
diabetes is associated with increased comor-
bidity and decreased functional health in the
general adult population,' '8 as well as in
Mexican American adults.'9 Using data from
the Hispanic HANES, for example, Zhang
and colleagues'9 reported significantly
higher rates of hypertension, kidney prob-
lems, stroke, and disability among Mexican
Americans aged 45 to 74 years. For the most
part, these studies focused on diabetes
among middle-aged adults, used samples
that were clinical or limited in size, and
included only limited numbers of individuals
older than 65 years.

In one study that did focus on commu-
nity-dwelling adults 65 years and older,20
Moritz and colleagues reported that among
elderly African Americans and non-Hispanic
Whites, the impact of self-reported diabetes
on comorbidity and functional disability is
quite substantial. Using data from 4 of the
Established Populations for Epidemiologic
Studies of the Elderly ("Established Popula-
tions") surveys, these researchers demon-
strated that in relation to nondiabetics, older
diabetics (1) reported higher rates of many
chronic health conditions, including myocar-
dial infarction, stroke, hypertension, and
angina; (2) were less likely to rate their
health as good or excellent; and (3) reported
greater functional disability, higher rates of
urinary incontinence, more frequent vision
impairment, and greater use of health care
services.

Despite the increased prevalence of dia-
betes in Mexican Americans, no comparable
study has examined the impact of self-
reported diabetes on comorbidity and func-
tional disability in a community-based sam-
ple of older Mexican Americans. In this
analysis, we used data from the Hispanic
Established Populations to examine the asso-
ciation of self-reported diabetes with chronic
health conditions, disability, health service
use, and selected health behaviors in Mexi-
can Americans 65 years and older. Insofar as
possible, the Hispanic Established Popula-
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tions survey was modeled after earlier Estab-
lished Populations surveys.2' As a result,
many ofthe measures reported here are com-
parable to those reported for the other 4
Established Populations sites.20

Methods

The Hispanic Established Populations is
the latest in a series of panel surveys, con-
ducted in various portions of the United
States,20 designed to examine the health sta-
tus of community-dwelling elderly people. It
is the first large-scale study of community-
dwelling elderly Mexican Americans resid-
ing in the southwestern United States
(including Texas, California, New Mexico,
Arizona, and Colorado). The initial wave of
the Hispanic Established Populations survey,
conducted during 1993 and 1994, used area
probability sampling. This method resulted
in a sample of 3050 Mexican Americans 65
years and older (representing an 86%
response rate) who agreed to complete in-
home face-to-face interviews in either Span-
ish or English. All interviewers were fully
bilingual and predominantly of Hispanic ori-
gin. The findings presented here reflect the
reports of all 3050 respondents, which, when
weighted, represent more than 500000 Mexi-
can Americans 65 years and older residing in
the Southwest. Face-to-face interviews were
completed with 94.2% of the respondents.
The remaining 5.8% were too ill or cogni-
tively impaired to complete face-to-face
interviews, and an interview was completed
by proxy with an informed caregiver. Further
description of the survey methods can be
found in Markides et al.

Measures

The presence of non-insulin-dependent
diabetes was assessed by asking the respon-
dents whether they had ever been told by a
physician that they had diabetes. Individuals
who responded in the affirmative were then
asked the age at which they were diagnosed.
In all reported cases of diabetes, the age at
diagnosis was greater than 40 years, which
indicated that all cases were non-insulin-
dependent diabetes. Persons reporting bor-
derline diabetes (impaired glucose tolerance)
were not categorized as diabetic for the pres-
ent analyses.

Diabetes-related characteristics were
assessed with a series of items that asked
whether respondents had a family history of
diabetes and whether they had experienced
any kidney problems, eye problems, circula-
tion problems, or amputations as a result of
having diabetes. Respondents were also

asked to show current medications, and inter-
viewers recorded medication and dosage
information by copying the pharmacist label.
For the present study, we were particularly
interested in the use of prescribed oral hypo-
glycemics and insulin (which is sometimes
required for the control of hyperglycemia in
non-insulin-dependent diabetes).

Body mass index, used as a measure of
overall adiposity, was calculated by dividing
respondents' weight (measured in kilograms)
by the square of their height (measured in
meters). A respondent was categorized as
obese ifhe or she had a body mass index of 30
or more. Waist-hip ratio, used as an index of
upper vs lower body adiposity, was calculated
by dividing a respondent's waist circumference
by his or her hip circumference.22

Physical health conditions were assessed
with a series of items in which respondents
were asked whether they had ever been told
by a physician that they had myocardial
infarction, stroke, hypertension, cancer, hip
fracture, or gallbladder disease. Angina was
assessed with the Rose Angina Scale.23
Respondents were also asked to rate their
health as poor, fair, good, or excellent.

Depressive symptomatology was mea-
sured with the Center for Epidemiologic
Studies Depression Scale,24 the most widely
used survey measure of depressive symptom-
atology in studies of older adults. Shown to
be reliable and valid in the elderly,25'26 the
instrument consists of 20 items that ask how
often specific symptoms were experienced
during the previous week. Responses are
scored on a 4-point scale, with potential total
scores ranging from 0 to 60. For the present
study, a dichotomous measure representing a
high level of depressive symptomatology
was derived on the basis of a score of 16 or
greater on the scale.2728 Earlier analyses of
Center for Epidemiologic Studies Depres-
sion Scale data from the Hispanic Estab-
lished Populations indicate that more than
25% of all respondents and more than 31%
of diabetic respondents report high levels of
depressive symptoms.29'30

Major disability included reported
impairment in any of 7 activities of daily liv-
ing measured with the Katz Activities of
Daily Living Scale.3' Incontinence was mea-
sured with an item that asked how often a
respondent had difficulty holding urine until
getting to a toilet. Impaired vision was based
on a direct assessment of visual function dur-
ing which respondents used any corrective
device they would normally use, such as
glasses. Directional E's at 4 m were used to
test distant acuity from 20/20 to 20/200.32
For the present study, respondents who were
moderately or severely impaired (acuity
worse than 20/60) or who reported functional

blindness were categorized as having distant
vision impairment. A similar method was
used to assess near vision acuity, with
respondents holding a card at reading dis-
tance and being asked to read a series of
numbers. Individuals who were moderately
or severely impaired (acuity worse than
20/60) and those who reported being func-
tionally blind were categorized as having
near vision impairment.32 In the present
study, 25.5% of respondents were classified
as having distant vision impairment, and
18% had near vision impairment.

Hearing impairment was measured with
the screening version of the Hearing Handi-
cap Inventory for the Elderly,33 a 10-item
scale validated in community-dwelling
elderly people34 and in older Mexican Amer-
icans in the San Antonio Heart Study.35 Total
scores range from 0 to 40, with a score
greater than 24 indicating moderate to severe
handicap. In the present study, 3.7% of
respondents were classified as having hear-
ing impairment.

Health behaviors included current alco-
hol consumption, based on items assessing
consumption of beer, wine, or alcohol during
the month prior to the interview, as well as
current and past smoking. Health service use
involved a dichotomous measure of hospital-
ization in the year prior to the baseline inter-
view and a continuous measure of the num-
ber of physician visits during the year prior
to the interview. Unlike the case in previous
studies,20 we were not able to use a measure
of nursing home admissions because none of
the older Mexican Americans reported hav-
ing been a patient in a nursing home.

Sociodemographic chacteristics assessed
included respondents' age (as of the most
recent birthday), gender, years of education,
current marital status, living arrangement,
immigrant status (based on country of birth),
and the language in which they chose to con-
duct the interview (Spanish or English).

Analyses

Prevalence rates of non-insulin-depen-
dent diabetes by varying levels of sociodemo-
graphic measures were assessed for the entire
sample, as well as for men and women sepa-
rately, via standard epidemiologic methods,36
and chi-square statistics were used in testing
differences. The prevalence of diabetes-
related characteristics was assessed among
only those individuals who reported a physi-
cian's diagnosis of diabetes. Comparisons
were then made between older diabetics and
nondiabetics for each of the health- and func-
tion-related measures. Specifically, for cate-
gorical measures (e.g., reporting myocardial
infarction or a major disability), prevalence
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ratios were used to compare the prevalence in
diabetics and the prevalence in nondiabetics,
and differences were tested via chi-square
analysis. This method was selected to facili-
tate comparisons with data reported for older
non-Hispanic Whites and African Americans
from the other Established Populations
sites.20 For continuous measures (e.g., num-
ber of hospitalizations, weight, and body
mass index), means were computed for dia-
betics and nondiabetics, and differences were
tested with the Student t test. In order to pro-
duce results that were representative of older
Mexican Americans in the 5 southwestern
states, all analyses incorporated weighted
data and adjusted for design effects using the
SUDAAN program.37

Results

Almost 57% of the respondents were
women, and the majority of respondents
(66.1%) were between the ages of 65 and 74
years. The level of education was low, with
more than 50% reporting less than 5 years of
schooling. The majority of respondents were
married (55.2%) and lived with others
(79.1%). Although 44% of the respondents
had been born in Mexico, almost three fourths
preferred to conduct the interview in Spanish.
Older men were more likely to be married and
less likely to live alone than older women.

Prevalence ofNon-Insulin-Dependent
Diabetes and Related Characteristics

The overall prevalence of self-reported
diabetes in this sample was 22.0%, with no
substantial gender differences. As can be
seen in Table 1, an age gradient was evident,
with the prevalence of diabetes much higher
in those 65 to 74 years old than in those 75
years or older. Rates did not vary signifi-
cantly by level of education, marital status,
or language of interview. Respondents who
lived alone and who were immigrants were
less likely to report having diabetes than
those who lived with others or were born in
the United States.

Table 2 shows the weighted means and
percentages of characteristics relevant to dia-
betes by self-reported diabetes status and
gender. More than twice as many diabetics
(24.6%) as nondiabetics (10.7%) reported a
family history of diabetes. The average
weight of diabetics was significantly higher
than that of nondiabetics, and diabetics had
higher body mass indexes and waist-hip
ratios and were more likely to be obese than
nondiabetics. These differences were more
striking among the older women than among
the older men.

Among those reporting non-insulin-
dependent diabetes, the average age at diag-
nosis was about 59 years, with little gender
variation. Diabetes-related complications
were common: more than 13% of respon-

dents reported having diabetes-related kid-
ney problems, almost 37% reported diabetes-
related eye problems, 38% reported
circulation problems, and almost 9%
reported having had an amputation as a

result of diabetes, with female diabetics
more likely than male diabetics to report kid-
ney or circulation problems. Diabetic med-
ication use was also high in this group, with
57.1% reporting use of oral hypoglycemics,
30.7% reporting use of insulin, 5.3% report-
ing use ofboth types of diabetic medications,
and only 6.8% reporting no treatment or

treatment with diet alone. Older diabetic
women were more likely than older diabetic
men to use insulin and less likely to require
no treatment or treatment with diet alone.

Chronic Health Conditions

Table 3 shows the prevalence ratios of
health- and function-related measures among
older diabetics vs older nondiabetics.
Myocardial infarction, stroke, hypertension,
angina, and cancer were significantly more

common in diabetics than in nondiabetics,
both for the overall sample and for older men
and women considered separately. Myocar-
dial infarction was about twice as common

among diabetics as among nondiabetics.
Stroke was also about twice as common

among diabetics; however, the prevalence
ratio was higher for men than for women.
The ratios were less dramatic, although still
significant, for hypertension, angina, and
cancer. Gallbladder disease was significantly
more common among diabetic women than
among nondiabetic women; no differences
were observed among men. Although no dif-
ferences for hip fracture were apparent in the
overall sample, male diabetics were less
likely to report hip fracture than nondiabetics.

High levels of depressive symptoms
were significantly more common in diabetics
than in nondiabetics of both genders,
although the difference was more dramatic
for men. Significant differences in perceived
health status were also evident, with older
diabetics more often rating their health as

poor to fair than nondiabetics.

Disability

Major disability and incontinence were

significantly more common among diabetics

548 American Journal of Public Health

TABLE 1-Sociodemographic Characteristics (Weighted Percentages) and
Lifetime Prevalence of Self-Reported Diabetes in Older Mexican
Americans (n = 3050)

Sample, No. (%) Rate of Diabetes, %

Men 1292 (43.1) 22.8

Women 1758 (56.9) 21.5

Age group, y
65-74 2002 (66.1) 24.6
75-84 834 (26.9) 18.4
85+ 214 (7.0) 12.0**

Level of education, y
<5 1649 (50.9) 22.4
5-11 1102 (38.5) 20.7
12+ 299 (10.6) 25.2

Marital status
Married 1693 (55.2) 23.1
Divorced/separated 229 (7.9) 22.3
Widowed 955 (31.6) 21.3
Never married 173 (5.3) 14.7

Living arrangement
Lives alone 640 (20.9) 17.9
Lives with others 2410 (79.1) 23.1*

Immigrant status
Immigrant 1257 (43.9) 19.9
US born 1793 (56.1) 23.8*

Language of interview
Spanish 2374 (72.6) 21.7
English 676 (27.4) 23.1

Total 3050 (100) 22.0

*P< .01; **P< .001 (x2 analysis).
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than among nondiabetics; prevalence ratios
were more dramatic among men than
women. Diabetic individuals were more
likely to report vision problems, both in
terms of impaired distant vision and
impaired near vision. These differences were
apparent for both men and women; however,
the prevalence ratios for impaired distant
vision were similar for both genders,
whereas the ratio for near vision impairment
was higher among women than among men.
Hearing impairment was more common
among male diabetics than nondiabetics.

Health Behaviors and Health Service Use

Reported alcohol consumption during
the previous month was considerably lower
among diabetics than among nondiabetics.
Current and ever smoking were also less com-
mon among the diabetics, although signifi-
cantly so only among men. Both male and
female diabetics were significantly more
likely to have been hospitalized in the year
prior to the interview than nondiabetics, and
diabetics reported significantly more physi-
cian visits on average (10.1 visits in the year
prior to the interview) than nondiabetics (5.9
visits; P<.001).

Discussion

Prevalence ofNon-Insulin-Dependent
Diabetes

The rates of self-reported non-insulin-
dependent diabetes found in this study are
comparable to those reported elsewhere for
older Mexican Americans.s In the Hispanic
HANES, for example, the rate of diabetes was
22.7% for adults aged 65 to 74 years.38 Our
rates, however, are 2 to 3 times higher than
those reported for older adults in general. Rates
of8% to 10%/o, for example, have been reported
among older adults in the National Health
Interview Survey' 2'39 and the Framingham
Study,40 and rates of 11% to 14% have been
reported among older non-Hispanic Whites at
the other Established Populations sites.20

The Mexican American rates found in the
present study were more comparable to those
reported among older African Americans in
the Established Populations surveys,20 which
ranged from 16% to 19% among men and
from 20% to 24% among women. Data from
the 1990 to 1992 versions of the National
Health Interview Survey estimated the rate of
diabetes among adult African Americans to be
about 20% in those aged 65 to 74 years and
14% in those 75 years and older.'

We also found the rate of diabetes
among Mexican Americans 85 years and
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older to be about half that of those aged 65 to
74 years, which has not generally been found
in other studies.8 Hamman and colleagues5
reported a comparable drop in the rate ofdia-
betes among older Mexican American men,
but not among women. This drop in preva-
lence is not apparent in the elderly popula-
tion in general: data from the National
Health Interview Survey, for example, have
yielded estimates of 10.2% for adults aged
65 to 74 years and 10.6% for those 75 years
and older.2 For older Mexican Americans,
this drop implies greater negative conse-

quences of non-insulin-dependent diabetes
in relation to other elderly groups, potentially
resulting in decreased survival.

Correlates ofDiabetes in Older Mexican
Americans

Similar to other studies, we found no

substantial gender differences in the rates of
non-insulin-dependent diabetes in this sam-

ple of older Mexican Americans.5'38'4' Unlike
other studies,42 however, no rate differences
were apparent for level of education in our

sample. This may be due in part to the lim-
ited education of the respondents, who had
an average ofonly 5 years ofeducation.

Family history of diabetes, obesity, high
body mass index, and upper-body adiposity
(as measured by waist-hip ratio) were found
to be more prevalent among these older
Mexican Americans, as in other studies.942-44
Haffner and colleagues,22 for example, found
that Mexican American diabetics had high

waist-hip ratios and body mass indexes.
These findings also have important implica-
tions for older Mexican Americans, because
family history, obesity, high body mass

index, and high waist-hip ratio have all
been shown to be predictive of diabetes
incidence.45

Diabetes-related complications were

also common in the elderly diabetics in this
sample, as has been reported in other studies
of younger Mexican Americans.46 This helps
to confirm the idea that Mexican Americans
suffer from a double jeopardy regarding dia-
betes: they are not only at higher risk for
developing non-insulin-dependent diabetes
but at increased risk for more severe disease
states owing to diabetes.9

Health Burden ofDiabetes

One possible limitation of the present
study is the reliance on self-reports of physi-
cian diagnoses of diabetes. Several investiga-
tors have noted that from one third to one

half of all diabetics in the United States may
be undiagnosed,' so some proportion of the
respondents classified as nondiabetic in the
present study may actually have diabetes.
Among Mexican Americans older than 65
years, however, the rate of undiagnosed dia-
betes appears to be low: data from the His-
panic HANES survey, for example, indicate
that less than 10% of Mexican Americans
aged 65 to 74 years who met criteria for dia-
betes did not know of their diabetic status. If
the true rate of diabetes is underestimated in

the present study, it would result in an under-
estimate of the magnitude of the prevalence
ratios and the strength of the associations
found between diabetes and health burden in
older Mexican Americans. The majority of
differences found between diabetics and
nondiabetics in this study of older Mexican
Americans, however, are similar to those
found among older non-Hispanic Whites and
older African Americans and those found in
studies of younger Mexican Americans. In
particular, myocardial infarction, stroke,
hypertension, and angina have been shown to
be more common in diabetic than nondia-
betic elderly non-Hispanic Whites and
African Americans, as have major disability,
incontinence, visual impairment, auditory
impairment, poor self-ratings of health, and
hospitalizations.20 Elevated rates of stroke,
hypertension, kidney problems, and disabil-
ity have also been reported among middle-
aged Mexican Americans.'9 In our sample,
similar to the case with older non-Hispanic
Whites and African Americans, we found no

elevated rates of hip fracture associated with
diabetes; however, we found that cancer rates
were elevated in diabetic Mexican Ameri-
cans in relation to nondiabetics, which was

not the case in these other 2 groups.

More important, many of the prevalence
ratios found in this sample of older Mexican
Americans were higher than those reported
for older non-Hispanic Whites and African
Americans, particularly among men.20 For
myocardial infarction, for example, the rate
ratio for Mexican American men was consid-
erably higher than rate ratios reported by
Moritz and colleagues2o for men at the other
Established Populations sites. Similarly, the
rate ratios for stroke, hypertension, cancer,

major disability, incontinence, and hearing
impairment among Mexican American men
were also higher than those reported for men
at the other Established Populations sites.
Among the older Mexican American women,
the rate ratios for hypertension and cancer

were higher than ratios reported for women at
the other Established Populations sites.20 Hos-
pitalization rate ratios were also generally
higher among the Mexican Americans than
among the other elderly groups, and the rate
ratios for weight and body mass index were

higher among both the male and female Mex-
ican Americans than among the older adults at
the other sites.

In summary, our findings indicate that
the prevalence of self-reported non-insulin-
dependent diabetes is much higher in older
Mexican Americans than in other groups of
elderly people. In addition, our findings of a

drop-off in rates at later ages, higher rates of
factors associated with increased incidence of
diabetes, increased rates of diabetes-related
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TABLE 3-Prevalence Ratios Describing the Association Between Self-
Reported Diabetes and Selected Health- and Function-Related
Measures Among Older Mexican Americans, by Sex

Overall Men Women
(n = 3050) (n = 1292) (n = 1758)

Myocardial infarction 1.73*** 1.91 *** 1.56**
Stroke 1.96*** 2.75*** 1.39*
Hypertension 1.45*** 1.62*** 1.38***
Angina 1.41 *** 1.53* 1.39**
Cancer 1.72*** 1.94** 1.59**
Hip fracture 1.03 0.80 1.15
Gallbladder disease 1.32*** 1.08 1.44***
Depressiona 1.29*** 1.44** 1.26**
Perceived health statusb 1.40*** 1.44*** 1.37***
Major disability 1.56*** 1.83*** 1.42***
Incontinence 1.62*** 2.37*** 1.38*
Distant vision impairment 1.33*** 1.28* 1.37***
Near vision impairment 1.48*** 1.24 1.66***
Hearing impairment 1.07 1.71* 0.66
Any alcohol in past month 0.56*** 0.63*** 0.32***
Smokes currently 0.77* 0.71 * 0.84
Ever smoked 0.93 0.89* 0.98
Hospitalized in past year 1.75*** 1.74*** 1.76***

aBased on a score of 16 or more on the Center for Epidemiologic Studies Depression
Scale.

bPoor or fair vs good or excellent health.
*P < .05; **P < .01; ***P < .001 (X2 analysis).
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complications, and higher rates of comorbid-
ity, disability, and health care use in compari-
son with the elderly in general indicate that
the health burden associated with self-
reported diabetes is greater among older Mex-
ican Americans, particularly older men. These
fmdings would support the suggestion from
several authors that diabetes has more severe
consequences for Mexican Americans than
for the elderly population in general.3','4 This
combination ofincreased risk for non-insulin-
dependent diabetes and increased severity of
diabetes once it develops is particularly
important for older Mexican Americans
because diabetes has been shown to be
increasing in both prevalence and incidence,
particularly among the elderly.47 Given the
fact that Mexican Americans represent one of
the fastest growing segments of the elderly
population," the present fmdings have impor-
tant implications for the delivery and costs of
health care in this population, as well as the
prevention of incident disease and declining
function. D
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