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Objective. To estimate the self-reported weighted
prevalence of diabetes mellitus among different population
subgroups and determine associated factors in Puerto
Rico.

Methods. Data gathered from the Behavioral Risk
Factor Surveillance Survey (BRFSS) during 1999 was
analyzed.

Results. The weighted prevalence in Puerto Rico in
1999 was 9.6% (95% CI: 8.5%-10.7%), highest than
reported nationally. It was higher among individuals with
increasing age, female sex, decreasing annual income,
decreasing educational attainment, being non-employed,
having a health care coverage, high blood pressure, high
blood cholesterol, and increasing body mass index. Health
behaviors and co-morbid conditions significantly
associated with diabetes among individuals aged less than
65 years were high blood pressure, high blood cholesterol,

significant characteristic associated with diabetes in
individuals aged 65 years or more was female sex.
Analysis of the data gathered in the diabetes module
revealed that nearly 35% were using insulin, 57.4%
were using insulin once a day, 14.4% self-monitored
their blood glucose one to three times per day, 18.3%
reported they have heard of the glycosilated hemoglobin
test, and of these, 71.8% had their test performed between
one and six times within the past year. Nearly 42%
reported their feet were checked and 54.1% had a dilated
eye examination last year.

Conclusion. The high prevalence of diabetes in Puerto
Rico underscores the need for developing integrated
management strategies for improving quality of diabetes
care.

Key words: Diabetes, Prevalence, Puerto Ricans,
Determinants.

obesity and low educational attainment. However, the only
he health status of Hispanic-Americans,
particularly Mexican-Americans and Puerto

T Ricans, identifies an increased prevalence of
diabetes and related complications compared to other
ethnic groups in the United States. This increased
prevalence may be partially attributed to poorer lifestyles
or higher detection rates due to public awareness (1).
Prevalence estimates of type 2 diabetes in Hispanics range
from 9% to 11% of the population compared with 6% in
non-Hispanic white Americans (2). Several investigations

conducted over the past 15 years provide most of the
information related with the incidence and progression of

From the Department of Biostatistics and Epidemiology, Graduate School of
Public Health, Medical Sciences Campus, University of Puerto Rico, San Juan,
Puerto Rico.

This project was supported by the Centers for Disease Control and Prevention,
Program Development Branch, Division of Diabetes Translation, NCCDPHP,
CDC, 4770 Buford Higinvav, NE, MS K-10, Atlanta, GA 30341

Address for correspondence: Cynthia M. Pérez-Cardona, MS, PhD. University of
Puerto Rico, Medical Sciences Campus, Graduate School of Public Health, PO
Box 365067, San Juan, Puerto Rico, 00936-5067. Phone: (787) 758-2525, ext.
1470. Fax: (787) 764-5831. E-mail: cperez(d rem.upr.edu.

147

diabetes among Hispanic Americans (3-6).

The same risk factors that increase the risk of diabetes
in other populations also operate in the Hispanic
population such as genetic factors, obesity, and lifestyles.
The San Antonio Heart Study (5) showed that the
prevalence of diabetes among people who have first-degree
relatives with diabetes was twice as great for Mexican-
Americans with no family history of diabetes. In addition,
Hispanics are more likely than non-Hispanic whites to be
overweight and to have a decreased level of physical
activity.

Diabetes mellitus has been acknowledged to be a serious
public health problem in Puerto Ricans residing in the
island. In 1997, diabetes ranked as the third leading cause
of death in the island, accounting for nearly 7% of all
deaths (7). During the same year, the prevalence of self-
reported diabetes in Puerto Rico was 10.5% (95% CI: 9.1%-
11.9%), a figure higher than reported nationally (8). In
order to estimate the self-reported prevalence of diabetes
mellitus among different population subgroups and
determine associated factors in Puerto Rico, data gathered
from the Behavioral Risk Factor Surveillance System
(BRFSS) during 1999 was analyzed.
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Methods

The BRFSS is a random digit telephone survey, sponsored
by the Centers for Disease Control and Prevention,
conducted in all states of the nation and its territories. The
objective of this survey is to gather uniform data on each
state and territory regarding preventive health practices and
risk behaviors that are linked to chronic diseases, injuries,
and preventable infectious diseases in the civilian, non-
institutionalized, adult (=18 years) population (8,9).
Information gathered by the BRFSS include the following:
general health status, health care access and coverage,
diabetes, exercise, tobacco use and prevention, smokeless
tobacco use, fruits and vegetables consumption, weight
control, demographics, women’s health, HIV/AIDS, sexual
behavior, family planning, health care utilization, oral health,
preventive counseling services, hypertension and cholesterol
awareness, colorectal cancer screening, immunization, injury
control, alcohol consumption, cardiovascular disease,
arthritis, quality of life, folic acid, firearms, and social context.

The BRFSS sampling scheme used by the vast majority of
states during 1999 was a disproportionate stratified sample
design where blocks of telephone numbers are classified
into strata that are either likely or unlikely to yield residential
numbers. Those telephone numbers in the likely stratum are
sampled ata higher rate than numbers in the unlikely stratum.
However, Puerto Rico used a simple random sample design,
therefore, all households with telephone numbers in the
surveillance population had an equal probability of being
called to participate in the study (8, 9).

Frequency distributions for categorical variables and
summary measures (mean * standard deviation) for
quantitative variables were computed. The prevalence of
diabetes among different population subgroups was based
on the response to the following question: Have you ever
been told by a doctor that you have diabetes?

In order to compare the prevalence estimates obtained in
the Puerto Rico BRFSS with states and other territories of
the United States, a weighted prevalence was estimated as
follows (10):

nwW.X
=1 4!

n

2

b

W p-p)
Var (p) = 2
where:

x,= 1 if characteristic is present, 0 otherwise
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f=weighting factor used in the BRFSS (variable called
FINALWT). This factor for the Puerto Rican
population is defined as the product of the
following terms: (1) number of residential
telephone numbers in the respondent’s household,
(2) number of adults in the respondent’s
household, and (3) relation of the number of people
in an age-by-sex category in the territory and the
number of respondents in that same age and sex
category.

n = sample size accrued in Puerto Rico.

The weighting factor employed in the estimation was
standardized to the sample size accrued in Puerto Rico in
order to keep the equivalent precision of the estimates
made for the different states and territories in the United
States. These estimates were computed excluding all
women who were told that they had diabetes only during
pregnancy and all respondents with unknown information
or those refusing to answer the question. To determine
factors associated with the self-reported prevalence of
diabetes, a simple unconditional logistic regression model
was employed; then, to estimate adjusted weighted
prevalence odds ratios through 95% confidence intervals
(CI), a multiple unconditional logistic regression model
was used (11). Criteria for selecting the independent
variables for the multiple logistic regression model were
based on significant associations in the simple logistic
regression model and uncorrelated confounding variables.

Results

In 1999, the Puerto Rico Department of Health personnel
conducted a total of 3,052 health interviews over the
telephone. It was observed that the territories and states
with the highest prevalence of diabetes were Puerto Rico
(9.6%) followed by Mississippi (7.9%), Alabama (7.4%),
West Virginia (7.3%), Florida (6.8%) and Maryland (6.8%)
(Figure 1).

Table 1 shows the weighted prevalence estimate of self-
reported diabetes and its 95% confidence intervals in
specific population subgroups. Weighted prevalence of
diabetes increased from 2.19% in persons aged 18-44 years
t0 26.19% in persons aged 65 years or more. Prevalence of
diabetes was slightly higher in females (11.05%),
individuals with an annual income less than $10,000
(16.41%), those with the lowest educational attainment
(18.68%), and those who were unemployed (14.37%).
Respondents living in the north (12.74%), east (12.44%)
and northeast (11.03%) regions of Puerto Rico had the
largest weighted prevalence of diabetes. The vast majority
of adults surveyed had access to an ongoing source of
primary health care (90.6%) (data not shown); as expected,
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Source: Centers for Disease Control and Prevention. 1999 BRFSS Summary Preva-
lence Report.

Figure 1. Weighted prevalence (95% C1) of diabetes among the
six leading states and territories of the United States during 1999

the prevalence of diabetes was highest among those who
reported health care coverage (10.68%).

When the presence of selected co-morbid conditions
among adults surveyed were investigated, it was observed
that the prevalence of diabetes was higher in individuals
who had been told that their blood pressure (19.34%) and
blood cholesterol (19.21%) were high. When lifestyle and
behavioral factors that affect health were investigated, a

Table 1. Weighted prevalence (%) of self-reported diabetes in
specific population subgroups in Puerto Rico, 1999

Prevalence
Characteristic of diabetes 95% CI
(%)
Age group in years
18-44 2.19 1.51-2.88
45-64 16.63 14.09-19.16
=65 26.19 22.08-30.31
Sex
Female 11.05 9.51-12.59
Male 8.15 6.73-9.56
Annual household income
<$10,000 16.41 14.06-18.77
$10,000-$19,999 7.98 6.05-9.91
=$20,000 5.12 3.46-6.77
Educational attainsment
Less than high school 18.68 16.01-21.35
High school graduate 7.13 5.34-8.92
Some college or college graduate 5.69 4.47-6.90
Continued
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Table 1. Weighted prevalence (%) of self-reported diabetes in
specific population subgroups in Puerto Rico, 1999

Prevalence of

Characteristic diabetes (%) 95% ClI

Employment status

Employed 3.96 2.93-5.00

Non-employed 14.37 12.68-16.06
Region of residence

Metropolitan North 8.57 5.98-11.16

Mountain 9.08 6.26-11.90

Northeast 11.03 7.86-14.19

San Juan 8.46 5.57-11.36

East 12.44 8.91-15.96

North 12.74 9.05-16.43

West 9.02 5.27-12.77

Southwest 7.50 4.01-11.00

Southeast 6.68 3.20-10.17

Northwest 9.62 4.91-14.32
Health care coverage

Yes 10.68 9.51-11.85

No 2.27 0.71-3.83
Awareness of high blood pressure*

Yes 19.34 16.54-22.14

No 6.96 5.87-8.05
Awareness of high blood chelesteroit

Yes 19.21 16.32-22.09

No 9.29 7.89-10.68
Smoking status

Current smoker 5.74 3.50-7.98

Former / Never smoker 10.28 9.11-11.45
Binge drinking}

At risk 5.33 2.84-7.82

Not at risk 10.40 9.23-11.57
Chronic drinking}

At risk 5.95 0.95-10.95

Not at risk 10.01 8.90-11.13
Weight category

Normal 7.11 5.61-8.61

Overweight 8.97 7.26-10.68

Obese 14.77 11.94-17.60

*Among respondents having their blood pressure checked;+ Among respondents
having their blood cholesterol checked; $Binge drinking refers to reported having 5+
drinks at keast once on an occasion whereas chronic drinking refers to reported having
60+ drinks a month; $ Weight was chssified according to body mass index: Normal
(18.5-24.9 kg/nv’), overweight (25.0-29.9 kg/m*), and obese (=30 kg/nr’).

history of current smoking (5.74%), binge drinking (5.33%)
and chronic drinking (5.95%) was less frequent among
those that had been told they had diabetes. However, it
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was observed that the prevalence of diabetes was higher
among those who were overweight (8.97%) or obese
(14.77%). The mean body mass index was 26.6 + 4.9 kg/m’,
with a minimum value of 14.7 kg/m*and a maximum of 64.6
kg/m?(data not shown). When this parameter was analyzed
by sex, the mean body mass index was significantly
(p=0.006) higher in males (26.96 + 4.53) than in females
(26.46+5.17).

Table 2 summarizes the prevalence odds ratio, a measure
that describes the magnitude of the association between
diabetes and study characteristics. Significant
associations (p<0.05) were observed for increasing age,
female sex, decreasing annual income, low educational
attainment, non-employed status, having a health care
coverage, awareness of high blood pressure, awareness
of high blood cholesterol and obesity. On the other hand,
the prevalence odds of diabetes were significantly lower
(p<0.05) for those who reported current smoking and binge
drinking compared with those who did not report these
behaviors. However, chronic drinking and being
overweight were not statistically associated with diabetes
(p>0.05).

Table 2. Unadjusted weighted prevalence odds ratios (POR,)
and 95% confidence intervals (C1) between study characteristics
and diabetes using a simple logistic regression model.

Characteristic POR,, 95% ClI

Age group in years

18-44 1.00 -

45-64 8.90 6.15-12.87

265 15.84 10.78-23.27
Sex

Female 1.40 1.10-1.79

Male 1.00 -
Annual income

<$10,000 3.64 2.49-5.34

$10,000-$19,999 1.61 1.05-2.47

=%$20,000 1.00 -
Educational attainment

Less than high school 3.81 2.86-5.08

High school graduate 1.27 0.90-1.81

Some college or college graduate 1.00 -
Employment status

Employed 1.00 -

Non-employed 4.07 3.00-5.51
Health care coverage

Yes 5.15 2.53-10.48

No 1.00 -

Continued
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Table 2. Unadjusted weighted prevalence odds ratios (POR,,)
and 95% confidence intervals (C1) between study characteristics
and diabetes using a simple logistic regression model.

Characteristic POR,, 95% Cl

Awareness of high blood pressure*

Yes 3.21 2.51-4.10

No 1.00 -
Awareness of high biood cholesterolf

Yes 232 1.81-2.98

No 1.00 -
Current smoking status

Current smoker 053 0.34-0.82

Former/never smoker 1.00 -
Binge drinking}

At risk 0.49 0.29-0.81

Not at risk 1.00 -
Chronic drinkingt

At risk 0.57 0.23-1.40

Not at risk 1.00 -
Weight categoy
(based on body mass index)}

Normal 1.00 -

Overweight 1.29 0.95-1.75

Obese 2.26 1.65-3.12

* Among respondents having their blood pressure checked; + Among respondents
having their blood cholesterol checked; § Binge drinking refers to reported having
5+ drinks at least onice on an occasion whereas chronic drinking refers to reported
having 60+ drinks a month; * Weight was classified according to body mass index:
Normal (18.5-24.9 kg/m?), overweight (25.0-29.9 kg/m®), and obese
(230 kg/m?).

A weighted multiple logistic regression model was fit to
determine the association between the presence of
diabetes with the following predictors: demographics,
health behaviors, co-morbid conditions and interaction
terms. The analysis showed significant interaction terms
that involved age (p<0.05), implying that the magnitude of
the prevalence odds ratios for diabetes according to high
blood pressure, high blood cholesterol, weight category,
current smoking, sex and educational attainment was
different for each age group. As a consequence, two
multiple logistic regression models were fitted, one for
individuals aged less than 65 years and another for
individuals aged 65 years or older, and no additional
significant (p>0.05) interaction terms were observed in
these two models. The variable binge drinking was
excluded from the analysis since the sample size of
individuals with diabetes who reported binge drinking was
not sufficient to estimate the logistic regression coefficient
associated with this variable.
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associated with this variable.

Among individuals aged less than 65 years, low
educational attainment (adjusted POR  =3.22, 95% CI=2.16-
4.81), high blood pressure (adjusted POR,=2.11,95% CI:
1.46-3.04), high blood cholesterol (adjusted POR =2.12,
95% CI=1.48-3.03), and being obese (adjusted POR  =1.76,
95% CI=1.13-2.75) were all significantly associated with a
higher prevalence odds for diabetes (p<0.05) (Table 3).
However, the only significant factor associated with the
presence of diabetes among individuals aged 65 years or
more was female sex (adjusted POR  =1.70; 95% CI=1.04-
2.80) (Table4).

Table 3. Adjusted weighted prevalence odds ratios (POR ) and
95% confidence intervals (C1) between diabetes, co-morbid
conditions and health behaviors among individuals aged less than
65 years using a multiple logistic regression model

Characteristic POR * 95% ClI
Sex

Female 1.04 0.73-1.48

Male 1.00 -
Educational attainment

Less than high school 322 2.16-4.81

High school graduate 1.13 0.72-1.77

Some college or college graduate 1.00 -
Awareness of high blood pressure*

Yes 2.11 1.46-3.04

No 1.00 -
Awareness of high blood cholesterolt

Yes 2.12 1.48-3.03

No 1.00 -
Current smoking status

Current smoker 0.64 0.35-1.16

Former/Never smoker 1.00 -
Weight category (based on body mass index) }

Normal 1.00 -

Overweight 0.93 0.60-1.45

Obese 1.76 1.13-2.75

*Among respondents having their blood pressure checked; TAmong respondents
having their blood cholesterol checked; }Weight was classified according to body
mass index: Normal (18.5-24.9 kg/n?), overweight (25.0-29.9 kg/nt’), and obese
(=30 kg/n?).

Table 5 summarizes the medical history gathered in the
BRFSS diabetes module of individuals who had been told
by a physician they had diabetes. Of these, more than
half (59.31%) were aged 45 to 64 years at the time of
diagnosis, with a mean age of 49.0 + 13.4 years. Nearly
35% were using insulin, 57.4% used insulin once a day,
14.4% checked their blood glucose levels one to three
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Table 4. Adjusted weighted prevalence odds ratios (POR ) and
95% confidence intervals (C1) between diabetes, co-morbid
conditions and health behaviors among individuals aged 65 years
or more using a multiple logistic regression model

Characteristic POR * 95% CI
Sex

Female 1.70 1.04-2.80

Male 1.00 -
Educational attainment

Less than high school 1.38 0.75-2.55

High school graduate 1.13 0.52-2.44

Some college or college graduate 1.00 -
Awareness of high blood pressure*

Yes 0.90 0.54-1.51

No 1.00 -
Awareness of high blood cholesterolt

Yes 0.91 0.55-1.51

No 1.00 -
Current smoking status

Current smoker 1.17 0.39-3.56

Former/Never smoker 1.00 -
Weight category (based on body mass index) }

Normal 1.00 -

Overweight 1.08 0.63-1.87

Obese 1.38 0.71-2.66

*Among respondents having their blood pressure checked; tAmong respondents
having their blood cholesterol checked; $Weight was classified according to body
mass index: Normal (18.5-24.9 kg/nr’), overweight (25.0-29.9 kg/n?), and obese
(=30 kg/m?).

times per day, and 92.3% visited a health professional due
to their condition in the last year. When they were queried
about glycosilated hemoglobin (HbA ), only 18.3%
reported they have heard of such test. Of these, 71.8%
reported they had the glycosilated hemoglobin checked
between one and six times within the past year. Among
those surveyed, 41.8% reported that their feet were checked
for any sores or irritations by a health professional in the
last year. Inaddition, 54.1% reported having a dilated eye
examination within the past 12 months. Vision limitation
in recognizing people or objects across the street (22.6%),
in reading prints (29.4%) and in watching television (15.6%)
was reported most of the time or all the time by study
participants.
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Table 5. Medical history of adults who reported ever being told
by a doctor they had diabetes

Characteristic Percentage Characteristic Percentage

Age at diagnosis in years (1=349) Last eye exam in which pupils were dilated (n=340)
<I8 2,01 Within the past month 18.2
18-44 2751 Within the past year 35.9
45-64 59.31 Within the past 2 years 12.7
=65 .17 Two or more years ago 17.0

Current use of insulin (n=244) Never 16.2
Yes 34.6 Time with vision limitation in recognizing people or objects across
No 65.4 the street (=371)

Frequency of insulin use (n=129) All the time 12.4
Once a day 57.4 Most of the time 10.2
Twice a day 38.0 Some of the time 15.9
Three or more times a day 3.1 A litle bit of the time 9.2
Four times a week 1.6 None of the time 523

Frequency of blood glucose evaluation (n=354) Time with vision limitation in reading print in a newspaper,
Never 330 magazine, recipe, menu or numbers on the telephone (n=371)
1-3 times per day 14.4 Allthe time 17.8
1-6 times per week 23.1 Most of the time 11.6
1-7 times per month 14.7 Some of the time 16.7
1-12 times per year 14.7 A little bit of the time 10.5

Awareness of glycosylated hemoglobin (n=361) None of the time 43.4
Yes 183 Time with vision limitation in watching television (n=371)

No 81.7 All the time 8.1
Number of visits to heaith professionals due to diabetes in the Most of the time 13
last year (n=340) Some of the time 13.2

None 7.7 A little bit of the time 9.2

1-3 15.0 None of the time 62.0

4-6 31.2

7-9 5.0

10-12 394

13 or more 17 Discussion

Number of times glycosylated hemoglobin was checked by a
healith professionals in the last year (n=46)

1-3 54.4
4-6 17.4
7-9 22
10-12 13.0
None 13.0

Number of times feet were checked by a health professionals in
the last year (n=290)

None 58.2

1-3 18.3

4-6 124

7-9 2.8

10 or more 8.3
Continued
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Analysis of these data showed that compared with all
states and other territories in the United States, Puerto
Ricans residing in the island have a higher prevalence of
diabetes. According to the BRFSS, Puerto Rico had a
weighted prevalence of diabetes of 9.6% in 1999, which
represents approximately 263,720 adults (= 18 years) living
with diabetes. Moreover, the six leading states and
territories of the United States having the largest
prevalence of diabetes have either a large population of
African-Americans or Hispanic-Americans, confirming that
these ethnic groups are the most affected. Data derived
from the Third National Health and Nutrition Examination
Survey (NHANES III) estimated that the prevalence of
undiagnosed diabetes was 44% (12). Assuming that the
proportion of undiagnosed diabetes is accurate, then the
prevalence of diabetes is even higher in Puerto Rico.
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According to the National Health Interview Survey, the
prevalence of diabetes is 1.3% at 18-44 years, 6.2% at 45-
64 and 10.4% for those aged 65 years or more in the United
States (13). Estimates obtained for Puerto Ricans in these
age groups were 2.2%, 16.6% and 26.2%, respectively;
therefore, the prevalences were 1.7 to 2.5 times higher in
our population. This increased prevalence may suggest
an important role of lifestyle factors, greater incidence of
complications or higher detection rates, placing a large
economic burden on society. Compared to Mexican-
Americans and Cuban-Americans, Puerto Ricans have the
largest African (37%) and Indian (18%) ancestry in their
genetic pool (14). This genetic pool variation may partially
explain the higher prevalence of diabetes in Puerto Ricans
compared to other Hispanics in the United States.

The co-morbid conditions that were significantly
associated with diabetes were high blood pressure, high
blood cholesterol, and obesity after adjusting for sex and
educational attainment in the younger group. These
factors, however, were not significantly associated (p>0.05)
with diabetes mellitus among those aged 65 years or more,
probably due to information bias or a lower statistical
power. These findings are consistent with previous studies
that have shown that obesity is one of the strongest risk
factors for diabetes (15-20). Dyslipidemia and
hypertension have been associated to hyperinsulinemia
as a consequence of insulin resistance in type 2 diabetic
patients (1). Young and colleagues determined that
Canadians with undiagnosed diabetes had an unfavorable
lipid panel, higher blood pressure and obesity when
compared to normoglycemic patients (21). On the other
hand, Galuska and colleagues found that less than 50% of
adults who had a body mass index greater than 30 kg/m’
reported that their health care professional advised them
to lose weight (22). Low educational attainment was
significantly associated (p<0.05) with diabetes, therefore,
this analysis underscores the need to develop effective
educational strategies for altering or eliminating high risk
behaviors since the presence of these characteristics
interact to increase the risk for diabetes related
complications such as coronary heart disease and stroke.
Furthermore, efforts should also focus primarily in children
and adolescents since recent national data that have
revealed the presence of type 2 diabetes in U.S.
adolescents (23-25).

Despite the American Diabetes Association has
determined that monitoring metabolic parameters is
essential to ensure an optimum management of the diabetic
patient (25), the frequency of monitoring blood glucose
levels and glycosilated hemoglobin reported in the studied
population was relatively low. In addition to estimate
plasma glucose control during the preceding three months,
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the Early Diabetes Intervention Program reported that
glycosilated hemoglobin measurements enhanced the
detection of diabetes in high-risk individuals with non-
diagnostic or minimally elevated fasting plasma glucose
(26). Although information bias may have occurred in the
present study, this relatively low frequency of monitoring
calls for exhaustive efforts to better manage patients with
diabetes and instruct them in self glucose monitoring and
treatment adherence.

Among persons who had been told by a doctor that
they had diabetes, less than 55% had a dilated eye
examination in the year prior to the interview and 38%
reported visual limitations. These findings may reflect
physicians’ or patients’ non-adherence to diabetes vision
care guidelines. Baseline results from the Diabetic
Retinopathy Awareness Program found that 35% of
patients did not follow the vision care guidelines, two-
thirds reported no eye examination, and one-third had an
undilated examination (27). Among factors significantly
associated with non-adherence in this study group
included younger age, type 2 diabetes with or without
insulin use, shorter duration, last eye examination
performed by an optometrist or other non-ophthalmologist,
less practical knowledge about the condition, and no prior
formal diabetes education. Dismissing attachment in the
setting of poor-patient provider communication has also
been associated with poorer treatment adherence (28). In
spite of the current knowledge that foot ulcerations and
infections are among the serious foot complications related
to diabetes, more than half(57.2%) of respondents reported
that their feet had not been checked in the last year. Clinical
practice guidelines for diabetic foot disorders have been
developed to provide evidence-based guidance for general
patterns of practice (29, 30).

These data are consistent with those obtained from the
Health Care Financing Administration (HCFA) Diabetes
National Project Overview that evaluated performance on
Medicare quality indicators (31). Route monitoring and
screening among diabetic patients was shown to be less
than optimal, a finding consistent with previous studies
(32-35). However, when compared to states of the nation,
Puerto Rico ranked lowest in the rates of glycosilated
hemoglobin and eye evaluations (41.2% and 54.1%,
respectively). These findings are alarming since there is
wealth of scientific evidence that lifestyle modifications
and therapeutic interventions are effective in reducing
the morbidity, mortality and economic burden on society
of diabetes. Since most health care for diabetes occurs
late in the disease’s progression, the health care team
should be encouraged to closely follow the American
Diabetes Association management guidelines in order to
reduce the prevalence of diabetes and diminish
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complications (25,36). Implementation of these
recommendations in clinical practice and education
reinforcement of high-risk individuals and those already
affected will ensure improvement of both duration and
quality of life among Puerto Ricans. Various integrated
management strategies for improving quality of diabetes
care have been evaluated and provided optimistic results
(37-40).

Analysis of data obtained through the BRFSS has
several limitations. First, prevalence estimates obtained
from telephone surveys may be underestimated in
populations with low telephone coverage. This limitation
is crucial since the presence of diabetes has been
associated with a low educational attainment and annual
income. Second, total prevalence can be underestimated
since some individuals may have undiagnosed diabetes.
Third, associated factors with diabetes such as poor diet
and physical inactivity were not analyzed since these were
not gathered in the 1999 BRFSS survey conducted in Puerto
Rico.

Therefore, the need for improving the diabetes
surveillance system and disseminating diabetes-related
data is of utmost importance. Data from both primary
healthcare sources and private institutions are needed in
order to estimate with a higher degree of certainty the
prevalence and to monitor temporal trends of diabetes in
Puerto Rico. If factors related to non-adherence to diabetes
care guidelines are identified, the target population may
be sensitized regarding modification of these factors and
therefore enhancing the early detection of diabetes related
complications.

Resumen

Con el fin de estimar la prevalencia ponderada auto-
reportada de diabetes mellitus en diferentes subgrupos
poblacionales y determinar los factores asociados en
Puerto Rico, se analizaron los datos obtenidos del
Behavioral Risk Factor Surveillance System (BRFSS)
durante el afio 1999. La prevalencia ponderada en Puerto
Rico para el 1999 fue 9.6% (8.5%-10.7%), la cual es mas
alta que la prevalencia reportada a nivel nacional. La
prevalencia fue mas alta entre individuos de edad avanzada,
sexo femenino, bajo ingreso econoémico, bajo nivel de
educacion, desempleados, con cubierta de plan de médico,
presion alta, colesterol alto y un alto indice de masa
corporal. Las practicas de saludy condiciones co-morbidas
asociadas significativamente con la diabetes entre
individuos menores de 65 afios fueron las siguientes: alta
presion, nivel alto de colesterol, obesidad y bajo nivel
educativo. Sin embargo, la tinica caracteristica asociada
significativamente con la diabetes en individuos de 65
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afios o mas fue pertenecer al sexo femenino. El analisis de
los datos obtenidos en el médulo de diabetes revelaron
que aproximadamente 35% eran usuarios de insulina, 57.4%
usaban la insulina una vez al dia, 14.4% se median su nivel
de glucosa en sangre entre 1 y 3 veces al dia, 18.3%
informaron haber escuchado sobre la prueba de
hemoglobina glicosilada, y de éstos, 71.8% se hicieron la
prueba entre una y seis veces durante el afio pasado.
Alrededor del 42% informaron que sus pies fueron
examinados y el 54.1% tuvo un examen de dilatacién de
pupilas durante el ultimo afio. La alta prevalencia de
diabetes en Puerto Rico sefiala la necesidad de desarrollar
estrategias de manejo integrado para mejorar la calidad de
cuidado en personas con diabetes.

Acknowledgement

The authors wish to acknowledge Dr. Erick Suarez for
the technical assistance provided and Dr. Diego Zavala,
ex-Director of the Puerto Rico Cancer Registry, Puerto Rico
Health Department, for providing the Behavioral Risk
Factor Surveillance System data.

References

1. National Diabetes Data Group, National Institutes of Health.
Diabetes in Hispanic-Americans, Chapter 32. In: Diabetes in
America, 2" edition. National Institute of Diabetes and Digestive
and Kidney Diseases (NIH Publication No. 95-1468). Bethesda,
MD, 1995.

. National Institutes of Health. Diabetes Statistics, National
Diabetes Information Clearinghouse. National Institute of
Diabetes and Diabetes and Digestive and Kidney Diseases (NIH
Publication No 96-3926). Bethesda, MD, 1995.

. Flegal K, Ezzati TM, Harris Ml, Haynes SG, Juirez RZ, Knowler

WC, Pérez-Stable EJ, Stern MP. Prevalence of diabetes in

Mexican-Americans, Cubans and Puerto Ricans from the

Hispanic Health and Examination Survey, 1982-84. Diabetes

Care 1991; 14 (Suppl. 3): 628-638.

Hanis CL, Ferrel RE, Baron SA, Aguilar L, Garza-lbarra A,

Tulloch BR, Garcia CA, Scull WJ. Diabetes among Mexican-

Americans in Starr County, Texas. Am J Epidemiol 1983; 118:

659-672.

. Stern MP, Gaskill SP, Hazuda HP, Gardner L1, Haffner SM.
Does obesity explain excess prevalence of diabetes among
Mexican-Americans? Results of the San Antonio Heart Study.
Diabetologia 1983, 24, 272-277.

. Hamman RF, Marshall JA, Baxter J, Kahn LB, Mayer EJ,
Orleas M, Murphy JR, Lezotte DC. Methods and prevalence of
non-insulin-dependent diabetes mellitus in a biethnic Colorado
Population: the San Luis Valley Diabetes Study. Am J Epidemiol
1989; 129, 295-311.

. Informe Annual de Estadisticas Vitales de Puerto Rico, 1997
(Puerto Rico Vital Statistics Annual Report 1997).
Departamento de Salud, SAPEESI, Division de Estadisticas,
San Juan, Puerto Rico.

_ Centers for Disease Control and Prevention. Behavioral Risk



PRHSJ Vol. 20 No. 2
June, 2001

Factor Surveillance System User’s Guide. Atlanta: United States

20.

2

22.

23.

24,

Department of Health and Human Services, Centers for Disease
Control and Prevention, 1998.

. Behavioral Surveillance Branch, Division of Adult and

Community Health, National Center for Chronic Disease
Prevention and Health Promotion, Centers for Disease Control
and Prevention, United States Department of Health and
Human Services. 1999 BRFSS.

.Cochran WG. Sampling techniques, 3% edition. New York:

John Wiley & Sons, Inc; 1977,

.Hosmer DW, Lemeshow S. Applied logistic regression, 2™

edition. New York: John Wiley & Sons, Inc; 2000.

.Harris MI, Flegal KM, Cowie CC, Eberhardt MS, Goldstein DE

et al. Prevalence of diabetes, impaired fasting glucose, and
impaired glucose tolerance in US adults: the Third National
Health and Nutrition Examination Survey: 1988-1994. Diabetes
Care 1998; 21: 518-524.

.National Diabetes Data Group, National Institutes of Health.

Prevalence and Incidence of non-insulin-dependent diabetes,
Chapter 4. In: Diabetes in America, 2™ edition. National
Institute of Diabetes and Digestive and Kidney Diseases (NIH
Publication No. 95-1468). Bethesda, MD: 1995.

.Hanis CL, Hewett-Emmet D, Bertin TK, Schull WJ. Origins of

U.S. Hispanics: implications for diabetes. Diabeles Care 1991;
14 (Suppl. 3): 618-627.

.Wing RR, Goldstein MG, Acton KJ, Birch LL, Jakicic JM et al.

Lifestyle changes related to obesity, eating behavior, and physical
activity. Diabetes Care 2001; 24: 117-123.

.Gumbiner B. The treatment of obesity in type 2 diabetes.

Prim Care 1999; 26: 869-883.

.Ng MC, Lee SC, Ko GT, Li JK, So WY et al. Family early-onset

type 2 diabetes in Chinese patients: obesity and genetics have
more significant roles than autoimmunity. Diabetes Care 2001;
24: 663-671.

.Simmons D, Thompson CF, Volklander D. Polynesians: prone

to obesity and type 2 diabetes mellitus but not hyperinsulinemia.
Diab Med 2001; 18: 193-198.

.De Pablos-Velasco PL, Martinez-Martin FJ, Rodriguez-Pérez

F, Ania BJ, Losada A, Betancor P. Prevalence and determinants
of diabetes mellitus and glucose intolerance in a Canarian
Caucasian population - comparison of the 1997 ADA and the
1985 WHO criteria: the Guia Study. Diabet Med 2001; 18:
235-241.

Defay R, Delcourt C, Ranvier M, Lacroux A, Papoz L.
Relationships between physical activity, obesity and diabetes
mellitus in a French elderly population: the POLA study. Int J
Obes Relat Metab Disord 2001; 25: 512-518.

. Young TK, Mustard CA. Undiagnosed diabetes: does it matter?

CMAJ 2001; 164: 24-28.

Galuska DA, Will JC, Serdula MK, Ford ES. Are health care
professionals advising obese patients to lose weight? JAMA
1999; 282: 1581-1582.

Fagot-Campagna A, Saaddine JB, Flegal KM, Beckles GL.
Diabetes, impaired fasting glucose, and elevated HbAlc in US
adolescents: the Third National Health and Nutrition Survey.
Diabetes Care 2001; 24: 834-837.

American Diabetes Association. Type 2 diabetes in children

25.

26.

2

~I

28.

29.

30.

3

32.

33.

34.

35.

36.

37.

38.

39.

40.

Prevalence of Diabetes Mellitus and Associated Factors
Pérez-Cardona, et al.

and adolescents (Consensus Statement). Diabetes Care 2000;
23: 381-389.

American Diabetes Association. Standards of medical care for
patients with diabetes mellitus (Position Statement). Diabetes
Care 2001; 24 (Suppl. 1): S1-823.

Perry RC, Shankar RR, Fineberg N, McGill J, Baron AD. HBA
measurement improves the detection of type 2 diabetes in
high-risk individuals with nondiagnostic levels of fasting plasma
glucose: the Early Diabetes Intervention Program (EDIP).
Diabetes Care 2001; 24: 465-471.

.Schoenfeld ER, Greene JM, Wu SY, Leske MC. Patterns of

adherence to diabetes vision care guidelines: baseline findings
from the Diabetic Retinopathy Awareness Program.
Ophthalmology 2001; 108: 563-571.

Ciechanowski PS, Katon WJ, Russo JE, Walker EA. The
patient-provider relationship: attachment theory and adherence
to treatment in diabetes. Am J Psychiatry 2001; 158: 29-35.
Frykberg RG, Armstrong DG, Giurini J, Edwards A, Kravette M,
et al. Diabetic foot disorders: a clinical practice guideline. J
Foot Ankle Surg 2000; 39 (Suppl. 5): S1-S60.

American Diabetes Association. Preventive foot care in people
with diabetes (Position Statement). Diabetes Care 2001; 24
(Suppl. 1): S56-S57.

.Jencks SF, Cuerdon T, Burwen DR, Fleming B, Houck PM,

Kussmaul AE. Quality of medical care delivered to Medicare
beneficiaries: A profile at state and national levels. JAMA
2000; 284: 1670-1676.

Wilks RJ, Sargeant LA, Gulliford MC, Reid ME, Forrester TE.
Management of diabetes mellitus in three settings in Jamaica.
Rev Panam Salud Publica 2001; 9: 65-72.

Assuncao MC, Santos 1d 1, Gigante DP. Diabetes mellitus at the
primary health care level in Southern Brazil: structure, course
of action and outcome. Rev Saude Publica 2001; 35: 88-95.
McCarthy CA, Taylor Kl, Keeffe JE. Management of diabetic
retinopathy by general practitioners in Victoria. Clin
Experimen Ophthalmol 2001; 29: 12-16.

Wagner EH, Glasgow RE, Davis C, Bonomi AE, Provost L, et
al. Quality improvement in chronic illness care: a collaborative
approach. Jt Comm J Qual Improv 2001; 27: 63-80.

Miller CD, Phillips LS, Tate MK, Porwoll JM, Rossman SD et
al. Meeting American Diabetes Association guidelines in
endocrinologist practice. Diabetes Care 2000; 23: 444-448.
Sidorov J, Gabbay R, Harris R, Shull RD, Girolami S, et al.
Disease management for diabetes mellitus: impact on
hemoglobin Ale. Am J Manag Care 2000; 6: 1217-1226.
Steffens B. Cost-effective management of type 2 diabetes:
providing quality of care in a cost-constrained environment.
Am J Manag Care 2000; 6 (Suppl. 13): S697-5703.

Dinneen SF, Bjornsen SS, Bryant SC, Zimmerman BR, Gorman
CA, et al. Towards an optimal model for community-based
diabetes care: design and baseline data from the Mayo Health
System Diabetes Translation Project. J Eval Clin Pract 2000;
6: 421-429.

Sperl-Hillen J, O’Connor PJ, Carlson RR, Lawson TB,
Halstenson C et al. Improving diabetes care in a large health
care system: an enhanced primary care approach. Jt Comm J
Qual Improv 2000; 26: 615-622.

155



