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ABSTRACT  Objective. To detect health disparities among three populations—Puerto Ricans living in
Puerto Rico as well as Puerto Ricans and non-Hispanic whites living on the United States
(U.S.) mainland.

Methods. Data from two similarly designed surveys conducted in 1999-2000 were ana-
lyzed. The Behavioral Risk Factor Surveillance System (BRFSS) provided data on Puerto Ri-
cans living on the island and on non-Hispanic whites in the U.S. Another survey of Puerto
Ricans living in New York City provided data on mainland Puerto Ricans. The age- and sex-
standardized weighted prevalences of various health parameters (e.g., obesity, diabetes, smok-
ing, and physical illness) and indicators of access to health care (e.g., frequencies of routine
checkups and diabetes care) were compared between populations by means of standardized rate
ratios (SRR).

Results. Puerto Ricans living on the mainland and those living on the island had a similar
prevalence of obesity (21% to 22%). Compared with islanders, mainland Puerto Ricans had a
higher prevalence of diabetes (SRR = 1.4; 95% confidence interval [95% CI] = 1.01 to 2.0);
those with diabetes also showed higher prevalences of smoking (SRR =4.2;95% CI=2.3t07.7)
and physical illness (SRR = 1.5; 95% CI = 1.1 to 2.0) than Puerto Ricans living on the island.
While mainland Puerto Ricans were similar to non-Hispanic whites in terms of their utiliza-
tion of primary prevention and diabetes care, island Puerto Ricans trailed behind significantly.
Conclusions. Puerto Ricans living on the U.S. mainland and those living in Puerto Rico both
need to target lowering their prevalence of obesity and diabetes. For island Puerto Ricans, im-
proved education about the significance of primary prevention and diabetes care is needed. For
mainland Puerto Ricans, the accessibility of the primary health care system renders it a potentially
effective venue for interventions, particularly for smoking cessation. More studies are warranted
to identify factors associated with the poor health status observed in mainland Puerto Ricans.
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The 3.4 million Puerto Ricans living
on the United States (U.S.) mainland
(“mainland Puerto Ricans”) together
with the 3.6 millions who live in Puerto
Rico (“island Puerto Ricans”) make up
18% of the U.S. Hispanic population
and comprise the second largest His-
panic subgroup in the country (1). The
majority of Puerto Ricans moved to the
U.S. mainland in the 1950s and 1960s
for economic opportunities and may
have experienced acculturative stress,
a language barrier, and socio-economic
disadvantages (2, 3), and these factors
could have affected their access to
health care and their overall health sta-
tus. Previous studies on health dispari-
ties in Puerto Ricans compared either
mainland or island Puerto Ricans with
non-Hispanic whites (4, 5), but data
comparing mainland and island Puerto
Ricans are limited. Such data could
provide insights on how relocation
from Puerto Rico to the U.S. mainland
may affect the health status of Puerto
Ricans and, particularly, on whether
mainland and island Puerto Ricans
have specific health problems that re-
quire different public health attention.
In this study, we looked for health dis-
parities between three populations—
Puerto Ricans living in Puerto Rico,
Puerto Ricans residing in New York
City (NYC), where a major concentra-
tion of mainland Puerto Ricans lives,
and U.S. non-Hispanic whites—and
compared various indicators of health
status and health care utilization in
these populations.

MATERIALS AND METHODS
Study data

We analyzed data obtained in 1999-
2000 from two randomly sampled sur-
veys: the Behavioral Risk Factor Sur-
veillance System (BRFSS) provided
data on island Puerto Ricans and U.S.
non-Hispanic whites, while the second
survey, known as the New York City
survey (NYC survey), provided data
on Puerto Ricans residing in NYC. The
BRFSS, an ongoing random-digit-
dialed telephone survey of adults aged
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> 18 years sponsored by the Centers
for Disease Control and Prevention in
Atlanta, Georgia, is conducted nation-
wide, including Puerto Rico (6). The
survey monitors the prevalence of
common health problems, major be-
havioral risk factors, and health care
utilization. In this study, we analyzed
the 1999 BRFSS data on Puerto Rico as
well as on non-Hispanic whites in
three neighboring states, namely New
York, New Jersey, and Connecticut,
where 50% of mainland Puerto Ricans
reside (1). As Puerto Ricans living on
the U.S. mainland acculturate to their
new regional lifestyle and culture,
they can be expected to have health
status, risk factor, and health care uti-
lization patterns that are more compa-
rable to those of non-Hispanic whites
living in these states than to the rest of
non-Hispanic whites in the U.S. The
numbers of BRFSS respondents were
3 052 Puerto Rican residents of Puerto
Rico and 6 794 non-Hispanic whites in
the states of New York, New Jersey,
and Connecticut.

While it is possible to identify island
Puerto Ricans by the state code in the
BRFSS database, it is impossible to
identify mainland Puerto Ricans
among all Hispanic BRFSS respon-
dents, since Hispanics are not further
distinguished by their ethnic sub-
groups. As a result, it was not feasi-
ble to obtain an internal comparison
group of mainland Puerto Ricans from
the BRFSS. The NYC survey, con-
ducted by the New York State Depart-
ment of Health from June 1999
through June 2000 in Puerto Ricans
living in NYC, provided a sample of
mainland Puerto Ricans (7). The meth-
odology of the NYC survey closely re-
sembled that of the BRFSS protocol; it
was a random-digit-dialed telephone
survey, and the majority of its survey
questions were the same as those in
the BRFSS. It surveyed 1304 adults in
NYC who were > 18 years old and
identified themselves as Puerto Ri-
cans. The participants were either born
in Puerto Rico or they were of Puerto
Rican descent and born elsewhere
(mostly on the U.S. mainland). As the
NYC survey was designed to examine

the prevalence of diabetes and its risk
factors among Puerto Ricans living in
NYC, respondents with diabetes were
oversampled: all respondents report-
ing diabetes were retained in the sam-
ple, and those without diabetes were
selected at a rate to yield approxi-
mately equal numbers of respondents
with and without diabetes. Such selec-
tion of participants by diabetes status
was adjusted for by incorporating the
weighting factors in the data analysis
as described below.

Statistical analyses

To ensure the comparability of data
from the two surveys, only those ques-
tions that were asked and coded ex-
actly the same way in both surveys
were analyzed. Variables describing
the demographic characteristics of the
three study populations included age,
gender, education, current employ-
ment status, and annual household
income. Self-reported indicators for
health status and health risk factors
included body mass index (BMI),
which was calculated as weight in
kilograms divided by height in meters
squared (kg/m?), smoking status, di-
agnosis of diabetes, high blood pres-
sure or high blood cholesterol as mea-
sured by a health professional, and the
number of days in the past 30 days
that the participant had any physical
illness or injury. Utilization of and ac-
cess to health care were measured by
frequencies of routine checkups and
preventive care (e.g., influenza or
pneumococcal vaccination, having
had blood pressure and cholesterol
checked by a doctor within the past
year, and whether the participant had
health insurance coverage.

Comparisons of these health param-
eters among the three study popula-
tions were stratified by diabetes status
to avoid confounding, since having di-
abetes influences health status and the
frequency of health care utilization,
and the study populations had dif-
ferent prevalences of diabetes. Among
individuals with diabetes, health care
utilization was also measured by
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TABLE 1. Weighted demographic distributions (in percentages) among Puerto Ricans living in New
York City (NYC) and on the island of Puerto Rico and U.S. non-Hispanic whites living in New Jersey,

New York, and Connecticut

Tri-state
non-Hispanic whites

Weighted population size
Age (in years)

18-44

45-64

>65

Male

Education
< High school
High school graduate
> High school

Employed
Annual household income
< US$ 10 000
$10 000-$19 999
$20 000-$34 999
> $35 000

Island NYC
Puerto Ricans Puerto Ricans
2753 873 571 363
58.02:0 63.9¢
27.40 27.3¢
14.62P 8.8¢
47.12 44.3°
27.1ab 44 3¢
26.5° 21.9°
46.430 33.8°¢
45 2ab 53.5¢
40.020 15.2¢
31.7ab 21.7¢
19.8° 29.3

8.52b 33.8¢

15579 218

47.2
30.5
22.3

475

6.8
32.2
61.0

64.5

2.8
9.8
22.9
64.5

@ P < 0.05 comparing island Puerto Ricans and NYC Puerto Ricans.
b P < 0.05 comparing island Puerto Ricans and tri-state non-Hispanic whites.
¢ P < 0.05 comparing NYC Puerto Ricans and tri-state non-Hispanic whites.

whether or not they followed the
guidelines of the American Diabetes
Association (ADA) for diabetes care,
such as having seen a doctor for dia-
betes at least twice a year and having
had their eyes and feet checked within
the past year (8).

Using the weighting factors pro-
vided in the BRFSS and NYC survey
databases, representative population-
based prevalence data were derived to
reflect the age and sex distribution of
each of the three populations during
1999, while adjusting for the probabil-
ity of selection, non-response rate, and
telephone non-coverage. Weighted
prevalence data of the three popula-
tions were then standardized by age
and sex to the U.S. Census 2000 popu-
lation (9). SUDAAN software (release
9.0) was used for standardization and
variance estimation of the prevalence
(10). The standardized weighted prev-
alence of each health parameter was
compared between two populations
(e.g., islanders versus NYC Puerto Ri-
cans) by calculating a standardized
rate ratio (SRR) and its 95% confidence
interval as follows (11, 12):

(P] /P2)1i1.96/<1>

where

®=(P,~P,)//SE} +SE3

P, and P, are standardized rates from
two populations, P, / P, is the SRR,
and SE; and SE, are the standard
errors for P, and P,, respectively. Two
populations are significantly different
in their standardized rates at the 0.05
level if the 95% confidence interval of
the SRR excludes one. For simplicity,
the standardized weighted preva-
lences (as percentages) of health para-
meters for the three populations are
presented in Tables 14 in this paper,
but pairwise statistical comparisons
between any two populations were
based on the SRR method.

RESULTS

The demographic characteristics of
island Puerto Ricans, NYC Puerto Ri-
cans, and non-Hispanic whites in New
York, New Jersey, and Connecticut are
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shown in Table 1. Of the three popula-
tions, NYC Puerto Ricans were the
youngest and the least educated, on
average. Although NYC Puerto Ricans
were financially better off than island
Puerto Ricans as reflected by average
employment status and annual house-
hold income, they trailed behind U.S.
non-Hispanic whites. Among NYC
Puerto Ricans, 46% of them were born
in Puerto Rico, 53% on the U.S. main-
land, and 1% in foreign countries. The
latter two groups were combined in
further analyses.

Prevalence of obesity and diabetes

Table 2 shows the standardized
weighted prevalence of obesity (BMI
> 30 kg/m?) in the three populations.
The data were not further stratified by
age, since the prevalence of obesity
was not associated with age, and the
differences in prevalence among the
three populations were consistent
across various age groups (data not
shown). The prevalence of obesity was
similar between Puerto Ricans living
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TABLE 2. Weighted prevalence of obesity (BMI > 30 kg/m?) and diabetes in Puerto Ricans living in Puerto Rico and in New York City (NYC)
and U.S. non-Hispanic whites living in New Jersey, New York, and Connecticut

Island NYC Tri-state
Puerto Ricans Puerto Ricans non-Hispanic whites
% (SE) % (SE) % (SE)
Obesity
Male? 222 (1.4)° 18.6 (8.3) 17.4 (1.0)
Female? 215 (1.1 23.0 (3.2)° 13.7 (0.8)
Totald 21.9 (0.9)° 21.0 (2.3)¢ 15.5 (0.6)
Diabetes
Males (by age in years)
18-44 15 (0.5)¢ 5.0 (1.7)¢ 1.0 (0.3)
45-64 16.7 (2.3 15.7 (4.8) 6.9 (1.1)
>65 20.8 (2.7)° 421 (15.7) 1.5 (1.9)
Females (by age in years)
18-44 2.8 0.7) 5.1 (1.1)e 14 (0.4)
45-64 16.4 (1.6)° 18.0 (2.6)° 4.8 (0.8)
>65 30.0 (2.6) 42.3 (9.9)¢ 10.4 (1.5)
Both genders (by age in years)
18-44 22 (0.4)° 5.0 (1.1)° 1.2 (1.2)
45-64 16.6 (1.4)° 17.1 (2.7)¢ 5.8 (0.7)
>65 26.1 (1.9)° 42.2 (10.4)° 10.8 (1.2)
Totald 10.5 (0.6)Pe 14.9 2.1y 441 (0.3)

a@ Age-standardized prevalence.

b P < 0.05 comparing island Puerto Ricans and tri-state non-Hispanic whites.
¢ P < 0.05 comparing NYC Puerto Ricans and tri-state non-Hispanic whites.

4 Age- and sex-standardized prevalence.

¢ P < 0.05 comparing island Puerto Ricans and NYC Puerto Ricans.

on the island and in NYC. Further
analysis by birthplace of NYC Puerto
Ricans also did not reveal any substan-
tial differences in obesity among sub-
groups of Puerto Ricans (data not
shown). Puerto Rican women living
on the island and in NYC were both
significantly more likely to be obese
than U.S. non-Hispanic white women
(SRRs = 1.6 and 1.7, 95% CIs = 1.4 to
1.8 and 1.2 to 2.4, respectively). The
differences between Puerto Rican men
and U.S. non-Hispanic white men were
small (SRRs = 1.3 and 1.1; 95% ClIs =
1.1 - 1.5 and 0.7 - 1.6, for island and
NYC Puerto Ricans, respectively).
Table 2 shows that the prevalence of
diabetes was two- to fourfold higher in
both island and NYC Puerto Ricans
than in U.S. non-Hispanic whites, and
this trend was observed in both men
and women. NYC Puerto Ricans had a
significantly higher age- and sex-
adjusted prevalence of diabetes than
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island Puerto Ricans (SRR = 1.4; 95%
CI = 1.01 to 2.0). The largest difference
between the two Puerto Rican popula-
tions was seen in the 18- to 44-year age
group (SRR =2.3;95% CI = 1.2 to 4.5),
suggesting that Puerto Ricans in NYC
might be diagnosed with diabetes ear-
lier than island Puerto Ricans. In a
subgroup analysis among those who
were diabetic and 2> 65 years old, diag-
nosis before the age of 45 was seen in
27.5% of NYC Puerto Ricans and in
14.7% of island Puerto Ricans. How-
ever, this difference was not statisti-
cally significant due to the small num-
ber of Puerto Ricans > 65 years old in
the NYC Survey.

Health status and diabetes care
among individuals with diabetes

The health status and access to dia-
betes care of individuals with diabetes

are shown in Table 3. Despite the fact
that all three groups had a similar
prevalence of hypertension and hyper-
cholesterolemia, NYC Puerto Ricans
had the worst health indicators. The
disparities between NYC Puerto Ri-
cans and island Puerto Ricans were
greater than those between NYC
Puerto Ricans and U.S. non-Hispanic
whites. For example, NYC Puerto Ri-
cans were significantly more likely to
be overweight (BMI > 25 kg/m?) than
island Puerto Ricans (SRR = 1.5; 95%
CI =12 to 1.7) and U.S. non-Hispanic
whites (SRR = 1.3; 95% CI = 1.1 to 1.5);
they had the highest prevalence of
physical illness in the past 30 days as
compared to islanders (SRR = 1.5; 95%
CIs = 1.1 to 2.0) and U.S. non-Hispanic
whites (SRR = 1.3; 95% CI = 1.01 to
1.7); and the prevalence of smoking
in NYC Puerto Ricans was four times
higher than in island Puerto Ricans
(SRR = 4.2; 95% CI = 2.3 to 7.7) and
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TABLE 3. Age and sex standardized weighted prevalence of health status and diabetes care among individuals who had diabetes—Puerto
Ricans living in Puerto Rico and in New York City (NYC) and U.S. non-Hispanic whites living in New Jersey, New York, and Connecticut

Island NYC Tri-state
Puerto Ricans Puerto Ricans non-Hispanic whites
% (SE) Y% (SE) Y% (SE)
Health status indicators
Overweight (body mass index > 25 kg/m?) 53.3 (8.5)2 77.7 4.7)° 62.0 (3.4)
Diagnosed high blood pressure 40.2 (4.0 413 (5.0) 36.7 (3.3)
Diagnosed high serum cholesterol 414 (2.9) 414 (7.2) 46.7 (4.1)
Smoking currently 9.1 (2.9)2¢ 38.0 (5.7)° 19.3 (3.5)
Had physical illness in past 30 days 41.2 (4.0)2 61.4 (6.0)° 46.7 (4.2)
Diabetes care
Had health-care coverage 971 (1.3)2 85.5 (5.1)° 98.9 (0.7)
Currently using insulin 37.6 (3.6) 31.2 6.1) 39.9 (3.6)
Used insulin more than once a day among
users 36.1 (6.7)2¢ 80.6 (7.8) 90.0 (8.7)
Saw a doctor for diabetes > 2 times in past
yeard 76.9 (3.3) 72.6 (7.9) 80.5 (8.7)
Self-monitored blood glucose level at least
once daily? 12.8 (3.0)2¢ 51.6 (9.8) 65.5 (3.7)
Had a dilated eye exam within past yeard 32.3 (8.4)2c 69.6 (3.8) 744 (4.2)
Doctor checked feet at least once in past yeard 36.4 (4.1)2¢ 76.9 (4.5) 73.5 (4.3)
Had doctor check blood pressure within last
6 months? 82.5 (0.7¢ 89.5 (4.2) 90.6 (1.1)
Had blood cholesterol checked within past yeard 79.8 (3.8) 65.7 (9.3)° 84.8 (2.8)
Had influenza vaccination within past yeard 20.0 (8.2)a¢ 50.7 (5.1) 425 (4.3)
Ever had pneumococcal vaccinationd 11.6 (2.0)2¢ 224 (5.0 18.3 (1.6)
@ P < 0.05 comparing island Puerto Ricans and NYC Puerto Ricans.
b P<0.05 comparing NYC Puerto Ricans and tri-state non-Hispanic whites.
Z P < 0.05 comparing island Puerto Ricans and tri-state non-Hispanic whites.

Frequency of diabetes care according to the recommendations of the American Diabetes Association.

TABLE 4. Age and sex standardized weighted prevalence of health status and access to primary health care among individuals without
diabetes—Puerto Ricans living in Puerto Rico and in New York City (NYC) and U.S. non-Hispanic whites living in New Jersey, New York,
and Connecticut

Island NYC Tri-state
Puerto Ricans Puerto Ricans non-Hispanic whites
Y% (SE) Y% (SE) % (SE)
Health status indicators
Overweight (body mass index > 25 kg/m?) 59.4 (1.1)2 63.3 4.7 49.6 (0.9)
Diagnosed high blood pressure 26.7 (0.9)2¢ 19.1 (2.0 19.2 (0.7)
Diagnosed high cholesterol 28.4 (1.1)2 24.3 (3.5) 25.1 (0.9)
Smoking currently 13.5 (0.8)2¢ 27.7 (4.1) 23.3 (0.8)
Had physical illness in past 30 days 27.8 (1.0)ac 375 (4.4) 33.3 (0.9)
Access to primary health care
Had health care coverage 88.5 (0.7)a¢ 80.1 (3.3)° 91.5 (0.5)
Had a routine checkup within past year 74.7 (1.0)¢ 89.5 (1.7)2 75.8 (0.8)
Had doctor check blood
pressure within past year 88.9 (0.8)¢ 94.6 (1.3)° 90.7 (0.5)
Had blood cholesterol checked within past year 61.4 (1.0)2 64.3 (3.4)° 56.5 (0.9)
Had influenza vaccination within past year 19.0 (0.8)ac 39.8 (3.5)° 27.6 (0.7)
Ever had pneumococcal vaccination 9.7 (0.6)2¢ 21.2 (3.4) 15.5 (0.6)

@ P < 0.05 comparing island Puerto Ricans and tri-state non-Hispanic whites.
b P < 0.05 comparing NYC Puerto Ricans and tri-state non-Hispanic whites.
¢ P < 0.05 comparing island Puerto Ricans and NYC Puerto Ricans.
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twice as high as in U.S. non-Hispanic
whites (SRR =2.0; 95% CI = 1.2 to 3.2).
Island Puerto Ricans had the lowest
reported prevalence of smoking (9%).
These differences did not appear to be
due to smoking cessation after dia-
betes diagnosis, since the proportions
of former smokers were similar in the
three populations (data not shown).

As NYC Puerto Ricans had the low-
est health insurance coverage among
the three study populations, this might
have had an adverse impact on their
diabetes care. Surprisingly, the pro-
portions of NYC Puerto Ricans who
followed the guidelines of the ADA
for diabetes care generally matched
those of non-Hispanic whites, whereas
island Puerto Ricans trailed signifi-
cantly behind. For example, the pro-
portion of NYC Puerto Ricans who
had had a dilated eye examination
within the past year was similar to that
of U.S. non-Hispanic whites, whereas
island Puerto Ricans were two times
less likely to have had this procedure
than NYC Puerto Ricans (SRR = 0.5;
95% CI = 0.4 - 0.6). Island Puerto Ri-
cans actually had more frequent dia-
betes care visits than the ADA stan-
dard of 2—4 times per year (54.6% had
> 5 visits in the past year vs. 41.7% of
NYC Puerto Ricans and 38% of U.S.
non-Hispanic whites), but they did not
appear to receive the recommended
diabetes care. We also analyzed the
NYC Puerto Ricans by place of birth
(Puerto Rico vs. U.S. mainland/other
countries) and found the two groups
to be similar in health status and dia-
betes care (data not shown).

Health status and access to primary
care in individuals without diabetes

Similar to individuals with diabetes,
non-diabetic NYC Puerto Ricans were
comparable to non-Hispanic whites
but different from island Puerto Ri-
cans in terms of their health status
(Table 4). The prevalence of hyperten-
sion among island Puerto Ricans was
significantly higher than the preva-
lence of hypertension among NYC
Puerto Ricans (SRR =1.4;95% CI =1.2
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to 1.7), which was equivalent to that
in non-Hispanic whites. Also, the pro-
portions of smokers among both NYC
Puerto Ricans and U.S. non-Hispanic
whites were about twofold higher
than among island Puerto Ricans. The
three populations showed statistically
significant differences in many indica-
tors of health care access due to the
large sample size of non-diabetics, but
most of these differences were small
(e.g., SRRs approximately 1.1 to 1.2).
The largest disparity was seen in the
utilization of primary preventive care;
NYC Puerto Ricans were two times
more likely than island Puerto Ricans
to have been vaccinated against in-
fluenza or pneumococcal disease
(SRRs = 2.1 and 2.2; 95% CIs = 1.6 to
2.7 and 1.4 to 3.5, respectively). NYC
Puerto Ricans who were born in
Puerto Rico had lower health care cov-
erage (69.2%) than those who were
born elsewhere (84.5%). Nevertheless,
access to health care appeared to be
similar in both (data not shown). For
example, the proportions of respon-
ders who had had an influenza vacci-
nation within the past year were 38.5%
for those who were born in Puerto
Rico and 35.3% for Puerto Ricans
who were born outside of Puerto Rico
(SRR =1.1;95% CI = 0.8 to 1.5).

DISCUSSION

Puerto Ricans have been included in
several national health surveys such as
the BRFSS, the National Health Inter-
view Survey (NHIS), and the Hispanic
Health and Nutrition Examination
Survey (HHANES), but none of these
surveys provides comparative data be-
tween Puerto Ricans living in Puerto
Rico and on the U.S. mainland. The
study reported here is unique in that
it combined data from two similarly
designed population-based surveys to
examine health disparities between
island Puerto Ricans and mainland
Puerto Ricans.

Several observations suggest that
NYC Puerto Ricans are reasonably
representative of U.S. mainland Puerto
Ricans. About a quarter of all 3.4

million Puerto Ricans living on the
U.S. mainland cluster in New York
City, the municipality with the highest
concentration of Puerto Ricans in the
U.S. (1). We compared the weighted
distributions of Puerto Ricans in New
York City that participated in the NYC
Survey with those of mainland Puerto
Ricans > 18 years of age from the 2000
U.S. Census with respect to a number
of demographic factors and found
them to be comparable in terms of age
(8.8% and 8.3% = 65 years old, respec-
tively), gender (44.3% and 48.0% male,
respectively), annual household in-
come (36.9% and 34.8% < $20 000, re-
spectively), and educational level
(41.8% and 36.7% non-high school
graduates among persons > 25 years
old, respectively) (13-15). In addition,
our findings that NYC Puerto Ricans
had higher prevalences of smoking and
physical illness than U.S. non-Hispanic
whites are consistent with NHIS re-
ports for mainland Puerto Ricans (4).
In various immigrant populations in
the US., first-generation immigrants
who are foreign-born are often less
likely to be obese than those who are
U.S.-born, and BMI is positively corre-
lated with the number of years of resi-
dence in the U.S. (16). Therefore, one
would expect obesity to be a more seri-
ous health problem in mainland Puerto
Ricans, particularly those who are U.S.-
born, than in those who live in Puerto
Rico. Interestingly, our data did not
support this notion and showed that
both Puerto Rican populations had a
similarly high prevalence of obesity.
One possible explanation is that the tra-
ditional lifestyle in the native Puerto
Rican population is not healthful, and
acculturation in Puerto Ricans living
on the U.S. mainland may confer some
advantages in thwarting a rise in the
obesity rate, if not decreasing it. We an-
alyzed the lifestyle variables available
in the 2000 BRFSS and found that only
7% of the population in Puerto Rico
met the guideline of consuming = 5
servings of fruits and vegetables per
day. Some studies suggest that al-
though mainland Puerto Ricans in gen-
eral have adopted a typical American
diet that is high in fat, those who are ac-
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culturated also consume a diversity of
foods, such as cereals and fruits, that
are not common on the island; this non-
traditional diet is associated with a de-
creased prevalence of total and central
obesity (17-19). The 2000 BRFSS data
also indicate that the population in
Puerto Rico is sedentary, with 55% re-
porting no physical activity in the past
month as compared to 24% of non-
Hispanic whites in the three states in-
cluded in our study. Mainland Puerto
Ricans appear to track the lifestyle of
U.S. non-Hispanic whites, as suggested
by various health indicators in our
study; thus, it is possible that some ac-
culturated U.S. mainland Puerto Ricans
are more physically active than Puerto
Ricans living on the island.

Another advantage for Puerto Ri-
cans residing on the U.S. mainland is
an improvement in health care, as indi-
cated by higher frequencies of routine
checkups and preventive care in that
group as compared to island dwellers.
Also, higher proportions of Puerto Ri-
cans who reside on the U.S. mainland
follow the recommended ADA guide-
lines for diabetes care, as compared to
island Puerto Ricans. It is possible that
the increased prevalence and earlier di-
agnosis of diabetes in mainland Puerto
Ricans relative to island Puerto Ricans
may be partly attributed to greater uti-
lization of primary health care services
and hence to higher diabetes detection
on the mainland.

Puerto Ricans living on the U.S.
mainland also had a higher prevalence
of smoking and poorer health status
than did island dwellers. There was a
two- to fourfold difference in smoking
prevalence between mainland and is-
land Puerto Ricans. The prevalence of
physical illness was 1.3 to 1.5 times
higher in mainland Puerto Ricans than

in islanders. Our results are consistent
with those reported by the NHIS to the
effect that mainland Puerto Ricans,
compared to other Hispanic subgroups
and U.S. non-Hispanic whites, had the
worst health indicators in terms of lim-
ited activity, number of bed-ridden dis-
ability days, and hospitalizations (4).

The Puerto Rico Health Reform ini-
tiated in 1993 guarantees access to
health care for the indigent population
of Puerto Rico. Unlike mainland
Puerto Ricans, those living on the is-
land do not face obstacles to health
care due to lack of insurance coverage
and language barriers. Yet, primary
preventive care and diabetes care
among islanders were poorer than
among the other two study popula-
tions. One study in Puerto Rico
showed that services related to dia-
betes control, such as blood glucose
and glycosylated hemoglobin testing,
were less frequently provided to indi-
viduals insured by the Puerto Rican
Health Reform than to those who had
private insurance, and the complica-
tions of diabetes were two times more
common in the former group (21). On
the other hand, island Puerto Ricans
had the lowest prevalence of smoking
among the three study populations,
and this may partially explain the dif-
ference in health status between main-
land and island Puerto Ricans.

There are a few weaknesses in this
study. Firstly, the NYC survey was not
designed to examine health disparities,
so there are limited data on the preva-
lence of common chronic and infectious
diseases as well as on health-related be-
havior, as compared to the BRFSS. Sec-
ondly, although our results surround-
ing access to primary health care and
diabetes care in mainland Puerto Ri-
cans are encouraging, they should be
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interpreted with caution. Our study did
not provide information on the access
to and quality of secondary health care
and on whether or not diabetes is
adequately controlled in the study pop-
ulations. A study in Massachusetts
showed that elderly Puerto Ricans who
had diabetes were significantly less
likely to have it under control than U.S.
non-Hispanic whites (20).

In summary, obesity and diabetes
are significant health problems among
Puerto Ricans who live on the U.S.
mainland and those who reside on the
island of Puerto Rico. Diabetes is the
third leading cause of death in both
groups, and mortality from diabetes
has been increasing markedly in
Puerto Rico, particularly in individu-
als = 65 years of age (22). The low uti-
lization of primary health care services
and inadequate diabetes care in Puerto
Rico call for improvements in educa-
tion for the public as well as for pri-
mary health care providers about the
prevention and control of obesity and
diabetes. The high smoking rate and
poor health status, especially among
persons with diabetes, are additional
health concerns for mainland Puerto
Ricans. Despite the expected financial
and language barriers to health care
faced by Puerto Ricans living on the
U.S. mainland, this group clearly man-
ages to access the primary care system,
which could be an effective venue to
implement interventions for weight
control, prevention and control of dia-
betes, and smoking cessation. More
studies are warranted to examine if the
acculturated lifestyle, quality of health
services, access to secondary health
care, and effectiveness in controlling
diabetes and its complications are fac-
tors associated with the poor health
status of mainland Puerto Ricans.
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RESUMEN

Disparidades de salud entre
puertorriquefios que viven
en la isla de Puerto Rico y en
tierra firme estadounidense

338

Objetivo. Detectar disparidades de salud entre tres poblaciones: puertorriquefios
que viven en Puerto Rico, asi como puertorriquefios y personas no hispanas de raza
blanca que viven en tierra firme estadounidense.

Meétodos. Se analizaron los datos obtenidos mediante dos encuestas de similar di-
seflo que se realizaron en 1999-2000. El Sistema de Vigilancia de Factores de Riesgo
Conductuales proporcioné datos acerca de los puertorriquefios radicados en la isla y
de residentes de Estados Unidos de raza blanca que no son hispanos. Otra encuesta
de puertorriquefios radicados en la Ciudad de Nueva York aport6 datos acerca de los
puertorriquefios que residian en tierra firme estadounidense. Se usaron las razones de
las tasas estandarizadas (standardized rate ratios, SRR) para hacer las comparaciones in-
terpoblacionales de las prevalencias ponderadas, estandarizadas por edad y sexo, de
varios parametros (obesidad, diabetes, tabaquismo y dolencias fisicas) y de indicado-
res de acceso a la atencion sanitaria (frecuencia de los exdmenes de rutina y de la aten-
cién de la diabetes).

Resultados. Los puertorriquefios que vivian en tierra firme estadounidense y los
que vivian en la isla tuvieron una prevalencia de obesidad parecida (21% a 22%).
Comparados con los habitantes de la isla, los puertorriquefios radicados en tierra
firme tuvieron una prevalencia de diabetes més alta (SRR = 1,4; intervalo de confianza
de 95% [IC95%]: 1,01 a 2,0); los que tenian diabetes también mostraron una mayor
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prevalencia de tabaquismo (SRR = 4,2; IC 95%: 2,3 a 7,7) y de dolencias fisicas (SRR =
1,5%; 1C95%: 1,1 a 2,0) que los puertorriquefios que vivian en la isla. Mientras que los
puertorriquefios en tierra firme se asemejaron a los blancos que no eran hispanos en
cuanto a la utilizacion de servicios de prevencién primaria y de atencién de la diabe-
tes, los puertorriquefios en la isla tenian cifras de utilizacién mucho mas bajas.
Conclusiones. Tanto los puertorriquefios radicados en tierra firme estadounidense
como los que viven en Puerto Rico tienen que ponerse como meta reducir su preva-
lencia de obesidad y diabetes. En el caso de los puertorriquefios en la isla, hace falta
una mejor educacién en torno a la importancia de la prevencién primaria y de la aten-
cién de la diabetes. En el caso de los puertorriquefios en tierra firme, la accesibilidad
del sistema de atencién primaria hace que este sea idéneo para llevar a cabo diversas
intervenciones, particularmente contra el habito de fumar. Se necesitan mas estudios
para determinar qué factores se asocian con el mal estado de salud observado en
puertorriquefios radicados en tierra firme.

Accesibilidad a los servicios de salud, equidad en el acceso, grupos étnicos, es-
tado de salud, Puerto Rico, Estados Unidos de América.

Rev Panam Salud Publica/Pan Am | Public Health 19(5), 2006 339




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


