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Asthma prevalence among Hispanic adults in Puerto Rico and Hispanic
adults of Puerto Rican descent in the United States - results from two
national surveys
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Abstract

Objective: To assess whether asthma prevalence differs between Hispanic adults living in Puerto
Rico and Hispanic adults of Puerto Rican descent living in the United States. Methods: We used
2008-2010 Behavioral Risk Factor Surveillance System data, administered in Puerto Rico for
Hispanic adults living in Puerto Rico (Hispanics in Puerto Rico), and 2008-2010 National Health
Interview Survey data for Hispanic adults of Puerto Rican descent living in the United States
(Puerto Rican Americans). We used 95% confidence intervals (Cls) to compare asthma
prevalence between corresponding subgroups; non-overlapping Cls indicate statistical
significance. Chi-square test and multivariate logistic regression were used to assess the
association between current asthma status and socio-demographic factors and health risk
behaviors within each Puerto Rican population. Results: Current asthma prevalence among
Hispanics in Puerto Rico (7.0% [6.4%-7.7%]) was significantly lower than the prevalence among
Puerto Rican Americans (15.6% [13.0%-18.1%)]). The prevalence among almost all socio-
demographic and health risk subgroups of Hispanics in Puerto Rico was significantly lower than
the prevalence among the corresponding subgroups of Puerto Rican Americans. Adjusting for
potential confounders did not alter the results. Asthma prevalence was significantly associated
with obesity among Puerto Rican Americans (adjusted prevalence ratios [aPR] = 1.5 [1.1-2.0]),
and among Hispanics in Puerto Rico was associated with obesity (aPR=1.6 [1.3-1.9]), smoking
(aPR=1.4 [1.1-1.9]) and being female (@PR=1.9 [1.5-2.4]). Conclusion: Asthma was more
prevalent among Puerto Rican Americans than Hispanics in Puerto Rico. Although the observed
associations did not explain all variations in asthma prevalence between these two populations,
they may lay the foundation for future research.

Keywords

Adults, asthma, asthma prevalence, hispanic,
non-Hispanic, Puerto Rican, risk factors

History

Received 25 April 2014

Revised 22 July 2014

Accepted 27 July 2014

Published online 19 August 2014

Introduction Hispanic populations in the United States are diverse with
regard to race, age, socioeconomic status, country of origin
and exposure to environmental factors. Differences in the
prevalence of and risk factors for asthma among Hispanic
subgroups may be related to these varying demographic
and socioeconomic characteristics and environmental factors
[5-7]. Recent studies have shown that asthma prevalence is
lower among Hispanics of Mexican descent, but higher
among Hispanics of Puerto Rican descent, compared with the
rate among all Hispanics and non-Hispanics in the US
population [2,3,6]. Asthma-related adverse health outcomes
and health care access and use also vary among Hispanic
subgroups [6]. Among Hispanic subgroups in the United
States, Puerto Ricans living in the United States more
frequently report poor or fair health, activity limitation and
hospitalization than do Cubans, Mexicans, Mexican
Americans and other Hispanics [7]. In addition, Puerto

Asthma is a chronic disease of the airways in the lungs and
affects nearly 8.4% of the US population [1,2]. Race and
ethnicity are important determinants of asthma prevalence
and associated morbidity [2,3]. The disease disproportionally
affects some racial and ethnic groups more than others, and
risk factors for asthma differ by race and ethnicity [2-5].
According to 2009-2010 Behavioral Risk Factor Surveillance
System (BRFSS) data, asthma prevalence in US adults was
higher among blacks (10.0%) and American Indians/Alaska
Natives (13.0%) and was lower among Asians/Pacific
Islanders (4.8%) and Hispanics (6.7%) compared with
Whites (8.6%) [4].
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Ricans have been reported to have the highest asthma
mortality rates, followed by Cuban—-Americans and
Mexican—Americans [8].
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Most of the previously referenced studies were conducted
among Puerto Ricans living in the United States [2,3,5]; few
studies have examined asthma prevalence among Hispanic
adults living in Puerto Rico [6,9]. To the best of our knowledge,
no previous comparison between asthma prevalence among
Puerto Ricans in Puerto Rico and Puerto Ricans in the
United States has been made using two surveys from the same
time period. Therefore, we aimed to assess whether
asthma prevalence differs between Hispanic adults living in
Puerto Rico and Hispanic adults of Puerto Rican descent living
in the United States by analyzing data from two national
surveys: BRFSS and National Health Interview Survey
(NHIS).

Methods

We assessed current asthma status among Hispanic adults
(aged 18 years and older) living in Puerto Rico (Hispanics in
PR) using 2008 through 2010 data from the BRFSS that was
administered in Puerto Rico and among Hispanic adults of
Puerto Rican descent living in the United States
(PR Americans) using 2008 through 2010 data from the
NHIS. We used these surveys because the different informa-
tion was available in each. The BRFSS data from Puerto Rico
had information on Hispanics in PR. The BRFSS data from 50
states and the District of Columbia (DC) did not have
information on PR Americans, while the NHIS data from 50
states and the DC had information on PR Americans.
However, data for both Hispanic and non-Hispanic adults
living in the United States (50 states and the DC) were
available in both surveys, BRFSS and NHIS.

In addition, we examined the effects of the data source on
asthma prevalence because of the differences in survey
methodology (survey modes and sampling design) between
these two surveys. We performed similar analyses for
Hispanic and non-Hispanic adults living in the United
States using both national surveys for each population to
assess internal consistency and the effects of the data source
on asthma prevalence in these populations with the assump-
tion that if asthma prevalence among Hispanics or non-
Hispanics does not differ by data source, then it is more likely
that the source of data could not contribute to the observed
difference in asthma prevalence between Hispanics in PR and
PR Americans. Combining three years of survey data provides
a larger sample size for analysis to obtain reliable estimates.
Both NHIS and BRFSS are cross-sectional national surveys;
however, they use different survey methodologies and cover
somewhat different populations.

The BREFSS is a state-based, continuous, random-digit-
dialed telephone survey of the non-institutionalized civilian
adult population conducted in all 50 states, the DC and the US
territories (Guam, Puerto Rico and US Virgin Islands). The
BRFSS median response rate was 53.3% in 2008, 52.5% in
2009 and 54.6% in 2010. BRFSS collects self-reported data
on key health-related behaviors, preventive health practices
and disease status, including asthma. The data include sample
weights to adjust for the unequal probability of selection, the
disproportionate selection of population subgroups relative to
the state’s population distribution or any instance of
nonresponse [10].
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NHIS is a continuous, face-to-face household interview
survey of a probability sample of the non-institutionalized US
civilian population. This survey uses a multistage clustered
sample design to collect data in all 50 states and the DC to
produce national estimates for a variety of health indicators
for all ages, including adults. The data include sample weights
to adjust for the unequal probability of selection, the
disproportionate selection of population subgroups relative
to the US population distribution or any instance of
nonresponse. The NHIS response rate for adults was 62.6%
in 2008, 65.4% in 2009 and 60.8% in 2010 [11].

Both surveys include two questions as the basis for
estimating current asthma prevalence. Respondents were
classified as having current asthma if they answered ‘‘yes’’
to both questions: ‘‘Has a doctor or other health professional
ever told you that you had asthma?’’ and ‘‘Do you still have
asthma?’’ For the analyses, we selected variables that were
pertinent to asthma and available in both surveys. Variables
for demographic characteristics (sex, age and race/ethnicity),
socioeconomic status (educational attainment and annual
household income) and health risk behaviors (obesity status
and cigarette smoking status) were included in the analyses.
To define ethnicity, the BRFSS survey asked ‘‘Are you
Hispanic or Latino?’’, whereas the NHIS survey asked ‘‘Does
any of these groups (Puerto Rican, other Caribbean, Chicano,
Cuban, Mexican/Mexicano, Hispanic, Mexican American,
Cuban American, other Latin American and other Spanish or
Hispanic) represent {subject’s name’s} national origin
or ancestry?”’. In addition, information on geographic place
of birth was available only in NHIS data. Therefore, we
included geographic place of birth in the analysis of NHIS
data. Obesity status was assessed by body mass index (BMI).
BMI (weight in kilograms divided by height in meters
squared) was calculated from self-reported height and weight
and was grouped into standard categories of non-obese (less
than 30.0 kg/m?) and obese (30.0 kg/m* or higher).

We used a statistical package (SAS-callable SUDAAN,
version 9.3 S, RTI International, Raleigh, NC) to account for
the complex sampling design and to incorporate sampling
weights for both data analyses. The Taylor series linearization
method was used for variance estimation. We used a chi-
squared test and multivariate logistic regression analysis to
assess the association between the outcome variable (having
current asthma) and independent variables to identify pre-
dictors of asthma within each study population. We presented
weighted unadjusted and adjusted prevalence estimates,
adjusted prevalence ratios (aPR) and 95% confidence intervals
(ClIs). Prevalence ratios were adjusted for age, sex, education,
income, obesity status and cigarette smoking status.

We assessed whether the differences between two preva-
lence estimates (e.g. difference in asthma prevalence for two
Puerto Rican populations) was statistically significant by
examining the overlap between CIs [12]. We did not use the
standard method of testing significance for our study because
prevalence estimates were obtained by analyzing two inde-
pendent surveys separately.

Furthermore, the method of examining overlap between
CIs is more conservative (i.e. rejects the null hypothesis less
often) than the standard method when the null hypothesis is
true. Given that we have large sample sizes, by not using
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standard method of testing significance, we may avoid
reporting small but significant differences due to large
sample size. All statistical tests were conducted at an
a=0.05 level (two-sided). Observed differences in asthma
prevalence between populations were considered statistically
significant if 95% Cls did not overlap or if p value for chi-
square statistical testing was <0.05 to examine association
between two categorical variables within each population.

Results

Hispanic adults living in Puerto Rico (Hispanics in
Puerto Rico) versus Hispanic adults of Puerto Rican
descent in the United States (PR Americans)

Demographic characteristics

About 53.0% of both Hispanic adults in Puerto Rico
(Hispanics in PR) and Hispanic adults of Puerto Rican
descent in the United States (PR Americans) were females,
and about one-third of both populations were between the
ages of 18 and 34 years; but more Hispanics in PR were aged
65 and older (16.8%) than were PR Americans (11.1%).
Hispanic adults in PR had higher educational attainment
(four-year or more college education) than did PR Americans
(29.2% and 16.3%, respectively). However, a greater propor-
tion of Hispanics in PR had lower annual household income
than did PR Americans. About 70% of Hispanics in PR versus
34% of PR Americans had a household income of less than
$25000 and about 10% of Hispanics in PR versus 40% of PR

Table 1. Characteristics of Puerto Rican adult populations.

Comparison of asthma prevalence: Hispanic adults 3

Americans had an income of $50000 or more. Obesity
(27.1%) and being a current smoker (11.4%) were less
prevalent among Hispanic adults in PR than among PR
Americans (37.0% and 18.2%, respectively; Table 1).

Asthma prevalence

Current asthma prevalence among Hispanics in PR (7.0%
[6.4%—7.7%]) was significantly lower than the prevalence
among PR Americans (15.6% [13.0%—18.1%]). Similarly, the
prevalence among almost all socio-demographic and health
risk subgroups of Hispanics in PR was significantly lower
than the prevalence among the corresponding subgroups of
PR Americans. Adjusting for potential confounders did not
alter current asthma prevalence significantly (Table 2). For
example, among Hispanics in PR, unadjusted asthma preva-
lence was 6.8% (6.2-7.4) and adjusted was 7.0% (6.4-7.7),
which were about half of the prevalence estimates among PR
Americans (15.7% [13.3-18.4] and 15.6% [13.0-18.1],
respectively). We observed similar findings among almost
all subgroups studied (Table 2). Among Hispanics in PR and
PR Americans, using chi-square test, current asthma status
was significantly association with sex, household income and
obesity. However, among Hispanics in PR, after adjusting for
potential confounders, having asthma was significantly
associated with being female (adjusted prevalence rate
=9.1%; adjusted prevalence rate ratio (aPR) and 95%
CI=1.9 (1.5-2.4), obese (9.3%; aPR=1.6 [1.3-1.9]) or a
smoker (9.1%; aPR=1.4 [1.1-1.9]). Whereas, among PR

Hispanics living in Puerto Rico® —
BRFSS (Hispanics in PR) n= 12067

Hispanics of Puerto Rican descent” —
NHIS (PR Americans) n= 1463

Variables Sample size® Weighted % (95% CI) Sample size® Weighted % (95% CI)
Sex
Male 4244 47.0 (45.8-48.2) 553 46.7 (42.7-50.7)
Female 7823 53.0 (51.8-54.2) 910 53.3 (49.3-57.3)
Age, year range
18-34 1630 34.0 (32.7-35.3) 500 37.5 (33.7-41.4)
35-44 1487 18.4 (17.5-19.4) 303 21.2 (18.3-24.6)
45-54 1951 16.9 (16.1-17.7) 258 17.9 (15.5-20.5)
55-64 2538 13.9 (13.3-14.5) 184 12.3 (10.3-14.7)
65+ 4403 16.8 (16.2-17.4) 218 11.1 (9.3-13.1)
Education level
High School (HS) graduate or less 6503 43.3 (42.1-44.5) 845 54.7 (50.5-58.8)
Some college 2557 27.5 (26.3-28.6) 380 28.9 (25.3-32.9)
College four years or more 2985 29.2 (28.1-30.4) 216 16.3 (13.7-19.4)
Household income
<$15000 4834 38.7 (37.4-39.9) 434 19.9 (17.3-22.7)
$15000-$24 999 2683 31.6 (30.3-32.8) 231 14.3 (12.0-17.0)
$25000-$49 999 1614 19.9 (18.8-20.9) 371 25.2 (22.2-28.4)
$50000-$74 999 370 5.1 (4.5-5.8) 197 16.4 (14.1-18.9)
>$75000 363 4.8 (4.3-5.4) 230 24.3 (20.8-28.2)
Body mass index (BMI)
Obese 3093 27.1 (26.0-28.2) 486 37.0 (33.9-40.2)
Non-obese 8316 72.9 (71.8-74.0) 924 63.0 (59.8-66.1)
Cigarette smoking status
Current smoker 1078 11.4 (10.6-12.2) 306 18.2 (15.7-21.1)
Former smoker 2578 17.9 (17.1-18.8) 260 20.3 (17.8-23.1)
Nonsmoker 8403 70.7 (69.6-71.8) 879 61.5 (57.9-64.9)

#2008-2010 Behavioral Risk Factor Surveillance System data.
®2008-2010 National Health Interview Survey data.
“Sample size (unweighted) for the corresponding subpopulations.

RIGHTS LI N Hiy



J Asthma Downloaded from informahealthcare.com by University of Liverpool on 11/01/14

For personal use only.

4 S. E. B. Félix et al.

J Asthma, Early Online: 1-7

Table 2. Puerto Ricans unadjusted and adjusted® current asthma prevalenceb and adjusted prevalence rate ratios among adults, by selected

Hispanics of Puerto Rican descent in
United States- NHIS® (PR Americans)

Unadjusted
current asthma
prevalence
% (95% CI)®

Adjusted current
asthma prevalence

% (95% CI)®

Prevalence
rate ratio (aPR)
aPR (95% CD)f

characteristics.
Hispanics living in Puerto Rico- BRFSS®
(Hispanics in PR)
Unadjusted
current asthma  Adjusted current  Prevalence rate
prevalence  asthma prevalence  ratio (aPR)
% (95% CI)° % (95% CI)° aPR (95% CI)f
Total 6.8 (6.2-7.4) 7.0 (6.4-7.7)
Sex p<0.0001¢
Male 4.7 (4.0-5.6) 4.7 (3.9-5.7) 1.0 (reference)
Female 8.6 (7.8-9.5) 9.1 (8.1-10.1) 1.9 (1.5-2.4)
Age, year range p=0.3478¢
18-34 7.2 (5.9-8.7) 7.9 (6.4-9.7) 1.3 (1.0-1.7)
35-44 6.0 (4.8-7.5) 5.7 (4.4-7.3) 0.9 (0.7-1.3)
45-54 7.5 (6.3-9.0) 7.4 (6.1-8.9) 1.2 (0.9-1.5)
55-64 6.6 (5.6-7.7) 7.0 (5.9-8.2) 1.1 (0.9-1.4)
65+ 6.2 (5.5-7.1) 6.2 (5.2-7.3) 1.0 (reference)
Education level p=0.5066°
High school (HS) graduate or less 6.7 (5.9-7.6) 6.3 (5.3-7.5) 0.9 (0.7-1.2)
Some college 7.4 (6.2-8.8) 7.8 (6.5-9.4) 1.1 (0.9-1.5)
College four years or more 6.3 (5.3-7.5) 7.0 (5.7-8.6) 1.0 (reference)
Household income p=0.0150¢
<$15000 8.1 (7.1-9.3) 8.2 (7.0-9.6) 1.7 (1.0-3.2)
$15000-$24 999 6.6 (5.5-8.0) 6.5 (5.3-7.8) 1.4 (0.7-2.5)
$25 000-$49 999 5.9 4.7-74) 5.9 (4.6-7.6) 1.3 (0.7-2.3)
$50000-$74 999 6.3 (4.0-9.8) 6.4 (4.0-10.3) 1.4 (0.7-2.8)
>$75000 4.2 (2.3-7.3) 4.7 (2.6-8.3) 1.0(reference)
Body Mass Index (BMI) p<0.0001#
Obese 9.3 (8.0-10.8) 9.3 (7.9-10.9) 1.6 (1.3-1.9)
Non-obese 5.9 (5.3-6.6) 6.0 (5.3-6.8) 1.0 (reference)
Cigarette smoking status p=0.7516%
Current smoker 7.4 (5.7-9.6) 9.1 (7.0-11.8) 1.4 (1.1-1.9)
Former smoker 6.6 (5.5-7.8) 7.7 (6.2-9.4) 1.2 (0.9-1.5)
Nonsmoker 6.7 (6.0-7.5) 6.4 (5.7-7.3) 1.0 (reference)

15.7 (13.3-18.4)
p=0.0156¢
12.2 (8.7-16.9)
18.7 (15.6-22.2)

p=0.6722¢
15.8 (12.3-20.2)
14.1 (9.6-20.4)
18.6 (13.4-25.4)
16.3 (10.9-23.6)
12.6 (7.9-19.5)

p=0.7993¢
16.4 (12.8-20.6)
14.5 (10.7-19.2)
16.1 (10.1-24.6)

p=0.0121¢
24.1 (18.2-31.2)
12.0 (7.2-19.3)
10.5 (7.4-14.8)
14.2 (8.5-22.8)
17.2 (11.5-24.9)

p=0.0184¢
19.4 (15.4-24.3)
13.4 (10.8-16.6)

p=09152¢
16.9 (11.4-24.5)
15.9 (11.0-22.3)
15.4 (12.4-18.8)

15.6 (13.0-18.1)

12.7 (8.9-17.7)
18.1 (15.0-21.7)

17.3 (13.0-22.6)
13.0 (8.6-19.0)
18.3 (13.5-24.3)
16.0 (10.7-23.3)
10.7 (6.5-17.3)

16.5 (12.8-21.0)
13.9 (10.4-18.5)
15.6 (9.3-24.9)

24.0 (17.8-31.5)
11.2 (6.7-17.9)
10.1 (7.2-14.0)
14.1 (8.4-22.7)
17.9 (11.5-26.9)

19.8 (15.5-24.8)
13.2 (10.6-16.4)

15.5 (10.4-22.3)
15.8 (11.0-22.2)
15.6 (12.5-19.3)

1.0 (reference)
1.4 (1.0-2.1)

1.6 (1.0-2.7)
1.2 (0.7-2.3)
1.7 (0.9-3.1)
1.5 (0.8-2.7)
1.0(reference)

1.1 (0.6-1.9)
0.9 (0.5-1.6)
1.0 (reference)

1.3 (0.8-2.3)
0.6 (0.3-1.2)
0.6 (0.3-1.0)
0.8 (0.4-1.5)
1.0 (reference)

1.5 (1.1-2.0)
1.0 (reference)

1.0 (0.7-1.5)
1.0 (0.6-1.6)
1.0 (reference)

“Adjusted for age, sex, education, income, obesity and cigarette smoking status.
"Includes persons who answered ‘yes’ to the questions, ‘“Have you ever been told by a doctor or other health professional that you had asthma?’* and

““‘Do you still have asthma?’’

€2008-2010 Behavioral Risk Factor Surveillance System data for Hispanics in Puerto Rico.

92008-2010 National Health Interview Survey data for Hispanics of Puerto Rican descent in 50 states and District of Columbia.
“Using the method of examining overlap between 95% confidence intervals, unadjusted and adjusted current asthma prevalence among Hispanics living
in PR were compared with the corresponding asthma prevalence among Hispanics of Puerto Rican descent in the United States. Non-overlapping

confidence intervals indicate statistical significance.

Prevalence rate ratio (95% confidence interval) adjusted for age, sex, education, income, obesity and cigarette smoking status.
€p Values for the chi-square test for independence to determine whether there is a significant relationship between two categorical variables.

Americans, it was associated with obesity only (19.8%;
aPR=1.5 [1.1-2.0]).

In addition, more than half (52.9%) of PR Americans were
born in one of the 50 United States or DC, 43.2% were born in
a US territory and 3.9% were born in neither of those places.
Current asthma prevalence did not differ significantly
between PR Americans who were born in one of the 50
United States or DC (14.2% [95% CI: 11.0%-18.1%]) and
those born in a US territory (18.5% [CI 14.4%-23.3%]);
p value for z-statistics was greater than 0.05 (data are not
shown). Therefore, we did not include variable ‘‘place of
birth’’ in the regression analysis.

Hispanic adults in the United States: results from
BRFSS and NHIS data
Asthma prevalence

Current asthma prevalence among Hispanic adults in the
United States (Hispanic Americans) did not differ

significantly by data source. Among all demographic, socio-
economic and health risk subgroups of Hispanic Americans
studied, current asthma prevalence from BRFSS data were
similar to that from NHIS data. Adjusting for potential
confounders did not alter the results (Table 3). For example,
unadjusted and adjusted current asthma prevalence among
Hispanic Americans from BRFSS data was 6.6% (6.2-6.9)
and 6.8% (6.5-7.2) and from NHIS data was 6.0% (5.5-6.5)
and 6.0% (5.4-6.5), respectively (Table 3).

Non-Hispanic adults in the United States: results from
BRFSS and NHIS data

Asthma prevalence

Current asthma prevalence among non-Hispanic adults in the
United States (non-Hispanic Americans) differed significantly
by data source. Overall, unadjusted (8.8% [8.7-8.9]) and
adjusted (8.8% [8.7-8.9]) asthma prevalence among non-
Hispanic adults from BRFSS data were higher than
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Table 3. Hispanics unadjusted and adjusted” current asthma prevalenceb and adjusted prevalence rate ratios among adults, by selected characteristics.

Hispanics living in
United States — BRFSS®

Hispanics living in
United States — NHIS®

Unadjusted current
asthma prevalence
% (95% CI)f

Adjusted current
asthma prevalence®

Unadjusted current
asthma prevalence
% (95% CI)f

Adjusted current
asthma prevalence®

% (95% CI)f % (95% CI)f

Total 6.6 (6.2-6.9)
Sex p<0.0001¢
Male 5.1 (4.6-5.6)
Female 8.1 (7.7-8.5)
Age, year range p<0.0001¢
18-34 6.4 (5.8-7.0)
35-44 5.7 (5.1-6.3)
45-54 6.9 (6.2-7.5)
55-64 7.9 (7.1-8.8)
65+ 8.1 (7.3-9.0)
Education level p<0.0001#%
High school (HS) graduate or less 6.0 (5.6-6.4)
Some college 8.3 (7.5-9.1)
College four years or more 6.6 (6.0-7.4)
Household income p=0.0002¢
<$15000 7.6 (6.9-8.5)
$15000-$24 999 5.9 (5.2-6.6)
$25000-$49 999 5.7 (5.1-6.3)
$50000-$74 999 7.7 (6.7-8.9)
>$75 000 6.6 (5.8-7.5)
Body mass index (BMI) p<0.0001¢
Obese 8.9 (8.2-9.6)
Non-obese 5.8 (5.4-6.2)
Cigarette smoking status p<0.0001#%
Current smoker 8.2 (7.3-9.1)
Former smoker 7.7 (7.0-8.5)
Nonsmoker 6.0 (5.6-6.4)

6.8 (6.5-7.2) 6.0 (5.5-6.5) 6.0 (5.4-6.5)
»<0.0001%

4.9 (4.4-5.5) 4.4 (3.8-5.2) 4.4 (3.7-5.2)
8.8 (8.3-9.3) 7.6 (6.8-8.4) 7.6 (6.8-8.5)
p=0.0103¢
6.9 (6.2-7.6) 5.8 (5.1-6.6) 6.4 (5.5-7.4)
5.8 (5.1-6.5) 4.7 (3.9-5.8) 4.7 (3.9-5.7)
6.6 (6.0-7.4) 6.4 (5.3-7.7) 6.0 (5.0-7.3)
7.2 (6.4-8.2) 7.4 (5.9-9.1) 6.1 (4.8-7.8)
8.0 (7.0-9.0) 7.3 (5.8-9.3) 6.5 (5.0-8.4)
p<0.00018
6.1 (5.6-6.6) 4.9 (4.3-5.6) 5.0 (4.3-5.8)
8.0 (7.2-8.9) 8.2 (7.2-9.5) 8.0 (7.0-9.1)
7.2 (6.3-8.1) 6.7 (5.3-8.4) 6.7 (5.3-8.5)
p<0.0001¢
8.1 (7.2-9.1) 8.3 (7.1-9.7) 8.5 (7.3-10.0)
6.3 (5.6-7.1) 4.6 (3.6-5.9) 4.9 (3.9-6.1)
5.7 (5.1-6.4) 4.5 (3.8-5.2) 4.5 (3.9-5.3)
7.4 (6.3-8.6) 6.5 (5.3-8.1) 6.3 (5.0-7.9)
6.6 (5.7-7.7) 7.0 (5.6-8.7) 6.4 (5.0-8.2)
p<0.00012
8.8 (8.1-9.6) 8.5 (7.5-9.5) 8.4 (7.4-9.5)
5.7 (5.3-6.2) 4.8 (4.3-5.4) 4.8 (43-5.4)
p =0.0005¢
8.9 (7.9-10.1) 7.2 (5.8-8.8) 7.6 (6.2-9.1)
8.3 (7.4-9.2) 8.1 (6.8-9.6) 8.0 (6.6-9.7)
5.8 (5.4-6.3) 5.3 (4.7-5.9) 5.2 (4.6-5.9)

“Adjusted for age, sex, education, income, obesity and cigarette smoking status.
®Includes persons who answered “‘yes’” to the questions, ‘‘Have you ever been told by a doctor or other health professional that you had asthma?’” and

“‘Do you still have asthma?’’

€2008-2010 Behavioral Risk Factor Surveillance System data for Hispanics in 50 states and District of Columbia.

92008-2010 National Health Interview Survey data for Hispanics in 50 states and District of Columbia.

°Adjusted for age, sex, education, income, obesity and cigarette smoking status.

sting the method of examining overlap between 95% confidence intervals, unadjusted and adjusted current asthma prevalence from BRFSS were
compared with the corresponding prevalence from NHIS. Non-overlapping confidence intervals indicate statistical significance.

€p Values for the chi-square test for independence to determine whether there is a significant relationship between two categorical variables.

unadjusted and adjusted asthma prevalence from NHIS data
8.0% [7.7-8.3] and 8.0% [7.7-8.3], respectively).
Furthermore, the adjusted asthma prevalence from BRFSS
data was significantly higher than the adjusted asthma
prevalence from NHIS data in the following subgroups of
non-Hispanic adults: females, males; aged 18-34, 45-54 and
55-64 years; those with HS or less and four-year or more
college education; and household income of <$15000 and
$15000-$24 000; Table 4).

Discussion

High asthma prevalence is a major concern for PR Americans
[2,3,5,6]. As previously reported, current asthma prevalence
was significantly higher among PR Americans than any other
race and ethnic US populations [2,3,5,6]. Using data from two
national surveys, we assessed the characteristics of Hispanic
adults in PR and PR American adults and compared and
contrasted differences in asthma prevalence to investigate if
asthma were as prevalent among Hispanic adults in PR as
among PR American adults. Our findings indicate that

unadjusted current asthma prevalence among PR adult
Americans (15.7%) was much higher than that among
Hispanic adults in PR (6.8%). This was similar to the findings
from other Centers for Disease Control and Prevention (CDC)
reports. The current asthma prevalence was 18.1% among PR
adult Americans [13] and 7.5% among Hispanic adults in
Puerto Rico [14]. Based on the Puerto Rico Department of
Health’s 2010 Puerto Rico Asthma Prevalence & Mortality
Fact Sheet, current asthma prevalence among adults in Puerto
Rico was 6.1% [15]. As a result, we may infer that Puerto
Rican ethnicity by itself could not explain high asthma
prevalence among PR Americans. Furthermore, asthma rates
for PR Americans did not differ by place of birth (mainland
United States versus US territories).

Compared with PR Americans, Hispanics in PR had higher
educational attainment but lower household income, smoking
rate and obesity rate. Furthermore, more Hispanics in PR
were aged 65 years and older. These characteristics are
known predictors of asthma prevalence in most adult
populations [4-6]. As shown in previous studies [4—6], this
study shows that asthma prevalence was significantly
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Table 4. Non-Hispanics unadjusted and adjusted® current asthma prevallenceb and adjusted prevalence rate ratios among adults, by selected
characteristics.

Non-Hispanics living in
United States — BRFSS®

Non-Hispanics living in
United States — NHIS®

Unadjusted current
asthma prevalence

Adjusted current
asthma prevalence®

Unadjusted current
asthma prevalence

Adjusted current
asthma prevalence®

J Asthma Downloaded from informahealthcare.com by University of Liverpool on 11/01/14
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% (95% CI)f

% (95% CI)f

% (95% CI)f

% (95% CI)f

Total 8.8 (8.7-8.9) 8.8 (8.7-8.9) 8.0 (7.7-8.3) 8.0 (7.7-8.3)
Sex »<0.00012 »<0.0001%
Male 6.7 (6.5-6.9) 6.7 (6.5-6.9) 5.9 (5.5-6.2) 5.9 (5.5-6.3)
Female 10.9 (10.7-11.0) 10.8 (10.7-11.0) 10.0 (9.5-10.4) 9.9 (9.5-10.3)
Age, year range p<0.0001# p=0.5115¢%
18-34 10.0 (9.7-10.2) 9.9 (9.6-10.3) 8.3 (7.7-8.8) 8.5 (8.0-9.1)
35-44 8.3 (8.1-8.5) 8.6 (8.4-8.9) 7.9 (7.3-8.5) 8.1 (7.5-8.8)
45-54 8.7 (8.5-8.9) 8.7 (8.5-8.9) 7.8 (7.2-8.4) 7.8 (7.2-8.4)
55-64 9.1 (8.9-9.3) 8.8 (8.7-9.1) 8.3 (7.7-8.9) 8.0 (7.4-8.6)
65+ 7.8 (7.7-8.0) 7.3 (7.1-7.4) 7.7 (7.1-8.3) 7.1 (6.5-7.8)
Education level p<0.0001# p<0.0001¢%
High School (HS) graduate or less 9.9 (9.7-10.1) 8.6 (8.4-8.8) 8.4 (7.9-8.8) 7.7 (7.2-8.1)
Some college 9.4 (9.2-9.7) 9.0 (8.8-9.3) 8.8 (8.3-9.3) 8.5 (8.0-9.0)
College four years or more 7.4 (7.3-7.6) 8.7 (8.5-8.9) 6.7 (6.3-7.2) 7.7 (7.2-8.3)
Household Income p<0.0001# p<0.0001¢
<$15000 15.5 (15.1-16.0) 14.3 (13.8-14.8) 11.7 (10.9-12.5) 11.2 (10.4-12.0)
$15000-$24 999 11.6 (11.3-11.9) 11.0 (10.7-11.4) 9.1 (8.3-10.0) 8.8 (8.0-9.8)
$25000-$49 999 8.6 (8.3-8.8) 8.3 (8.1-8.5) 8.6 (8.0-9.2) 8.3 (7.8-8.9)
$50000-$74 999 7.7 (7.4-7.9) 7.6 (7.3-7.8) 7.1 (6.5-7.8) 7.0 (6.4-7.6)
>$75000 7.0 (6.8-7.1) 73 (1.1-7.5) 6.6 (6.1-7.1) 6.8 (6.4-7.4)
Body mass index (BMI) p<0.0001# p<0.0001%
Obese 12.2 (12.0-12.4) 11.8 (11.5-12.0) 11.0 (10.4-11.6) 10.9 (10.3-11.5)
Non-obese 7.5 (1.4-7.7) 7.6 (1.5-7.7) 6.8 (6.5-7.1) 6.8 (6.5-7.2)
Cigarette smoking status p<0.0001# p<0.0001%
Current smoker 10.7 (10.4-10.9) 9.6 (9.3-9.9) 9.0 (8.4-9.6) 8.8 (8.1-9.4)
Former smoker 9.0 (8.8-9.2) 9.4 (9.2-9.7) 8.7 (8.2-9.3) 9.1 (8.5-9.8)
Nonsmoker 8.2 (8.0-8.3) 8.1 (8.0-8.3) 7.3 (7.0-7.7) 7.2 (6.9-7.5)

#Adjusted for age, sex, education, income, obesity and cigarette smoking status.
“Includes persons who answered ‘‘yes™ to the questions, ‘‘Have you ever been told by a doctor or other health professional that you had asthma?”’

and ‘‘Do you still have asthma?”’

€2008-2010 Behavioral Risk Factor Surveillance System data for Non-Hispanics in 50 states and District of Columbia.

92008-2010 National Health Interview Survey data for Non-Hispanics in 50 states and District of Columbia.

°Adjusted for age, sex, education, income, obesity and cigarette smoking status.

Using the method of examining overlap between 95% confidence intervals, unadjusted and adjusted current asthma prevalence from BRFSS were
compared with the corresponding prevalence from NHIS. Non-overlapping confidence intervals indicate statistical significance.

€p Values for the chi-square test for independence to determine whether there is a significant relationship between two categorical variables.

associated with obesity among PR Americans and with
obesity, smoking and being female among Hispanics in PR.
Compared with PR Americans, higher education and lower
smoking rate and obesity rate among Hispanics in PR could
account for some but not all of the observed differences in
asthma prevalence between these two Puerto Rican
populations.

Examining the effect of data source on asthma prevalence
estimates, our findings indicate that the observed variations in
asthma prevalence among two Puerto Rican populations may
not be explained by data source because asthma prevalence
rates for Hispanic Americans did not differ by data source
(2008-2010 BRFSS versus 2008-2010 NHIS data).
Moreover, the prevalence rates for non-Hispanic Americans
did differ by data source, but the rates from BRFSS data were
higher than the rates from NHIS data, in contrast to the rate
from BRESS data for Hispanics in PR, which was lower than
the rates from NHIS data for PR Americans.

In addition, similar to findings from previous reports,
current asthma prevalence among Hispanics in PR

(findings from BRFSS data) was similar to that of
Hispanic Americans; however, it was lower than that of
non-Hispanic Americans [9]. Asthma prevalence among PR
Americans (findings from NHIS data) was higher than that
among both Hispanic Americans and non-Hispanic
Americans [2,3,5].

The strength of this study is the large sample size, allowing
the provision of stable estimates and its analysis of data from
two national surveys provides evidence for internal consist-
ency. Likewise, the study has a few limitations. First, this is a
secondary data analysis. Although multiple environmental
and genetic factors play an important role in the development
of asthma and the worsening of asthma symptoms [16-18],
potential risk factors for asthma that were available in the
BREFSS data and NHIS data constrained our findings. Second,
because of the cross-sectional nature of the survey data, we
were generally not able to determine temporal sequence or
causality. Finally, the findings are for adults only and cannot
be generalized to the overall Puerto Rican population with
current asthma.
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Conclusion

During the period studied, asthma was more prevalent among
PR Americans than among Hispanics in PR, even though both
groups shared some similarities in demographic characteris-
tics. The potential risk factors studied could not account for
most of the observed differences in prevalence. The future
research may provide additional information to explain the
differences in asthma prevalence between these two Puerto
Rican populations, Hispanics in PR and PR Americans.

Declaration of interest

Authors Contributions: S. E. B. F. is the guarantor and takes
responsibility for the integrity of the data and the accuracy of
the data analysis; H. S. Z. contributed to the conception and
design, interpretation of data, critical revision of the manu-
script and approval of the final version; S. E. B. F. contributed
to the conception and design, interpretation of data, critical
revision of the manuscript and approval of the final version;
and C. M. B. contributed to the conception and design, critical
revision of the manuscript and approval of the final version.
Other Contributions: This project was undertaken while
S. E. B. F. was under contract with CDC through the Oak
Ridge Institute for Science and Education (ORISE) fellowship
program. Rose Rudd contributed in providing comments and
reviewing the draft manuscript. Dana Flanders contributed in
providing comments and reviewing the draft manuscript.
The authors report no conflicts of interest.

References

1. US Department of Health and Human Services, National Institutes
of Health, National Heart, Lung, and Blood Institute, National
Asthma Education and Prevention Program (NAEPP). Expert panel
report 3: Guidelines for the Diagnosis and Management of Asthma.
NAEPP [Internet]. 2007:417. Available from: http://www.nhlbi.-
nih.gov/guidelines/asthma/asthgdln.pdf [last accessed 23 Oct
2013].

2. Moorman JE, Akinbami LJ, Bailey CM, Zahran HS, King ME,
Johnson CA, Liu X. National surveillance of asthma: United States,
2001-2010. National Center for Health Statistics. Vital Health Stat
2012;3(35).

3. Centers for Disease Control and Prevention. CDC health disparities
and inequalities report — United States, 2011. Morb Mortal Wkly
Rep 2011;60(Suppl):84-86.

4. Zahran, HS, Bailey, C. Factors associated with asthma prevalence
among racial and ethnic groups — United States, 2009-2010
Behavioral Risk Factor Surveillance System. J Asthma 2013;50:
583-5809.

10.

11.

12.

13.

14.

15.

16.

17.

18.

Comparison of asthma prevalence: Hispanic adults 7

Rose D, Mannino DM, Leaderer BP. Asthma prevalence among
US adults, 1998-2000: role of Puerto Rican ethnicity and
behavioral and geographic factors. Am J Public Health. 2006;96:
880-888.

Hunninghake GM, Weiss ST, Celedon JC. Asthma in Hispanics.
Am J Respir Crit Care Med. 2006;173:143-163. Epub 2005 Oct.
Hajat A, Lucas JB, Kington R. Health outcomes among Hispanic
subgroups: data from the National Health Interview Survey, 1992—
95. Adv Data 2000;310:1-14.

Homa DM, Mannino DM, Lara M. Asthma mortality in US
Hispanics of Mexican, Puerto Rican, and Cuban heritage, 1990-
1995. Am J Respir Crit Care Med 2000;161:504-509.
NCCDPHP: Chronic Disease Prevention and Health Promotion.
Atlanta: Centers for Disease Control and Prevention; 2010. Adult
asthma data: prevalence tables and maps: Table C1; 2011 Sept
26.[1 screen]. Available from: http://www.cdc.gov/asthma/brfss/
2010/current/tableC1.htm [last accessed 7 Nov 2013].

NCCDPHP: Chronic Disease Prevention and Health Promotion.
Atlanta: Centers for Disease Control and Prevention; ¢ 1995;
Behavioral Risk Factor Surveillance System (BRFSS); survey data
and documentation; 2010. Available from: http://www.cdc.gov/
brfss/data_documentation/index.htm [last accessed 20 Oct 2010].
NCHS: National Center for Health Statistics. Monitoring Nation’s
Health. Atlanta: Centers for Disease Control and Prevention; c
1995; Questionnaires, datasets, and related documentation 1997 to
the present. Data release; 2013.Jun 27 [about xx screens]. Available
from: http://www.cdc.gov/nchs/nhis/quest_data_related_1997_for-
ward.htm [last accessed 30 Oct 2013].

Schenker N, Gentleman JF. On judging the significance of
differences by examining the overlap between confidence intervals.
Am Stat 2001;55:182-186.

CDC. Asthma: Data and Surveillance, NHIS Prevalence Data, 2010
National Health Interview Survey (NHIS) Data. Table 4-1.
Available  from:  http://www.cdc.gov/asthma/nhis/2010/table4-
1.htm [last accessed 8 Aug 2014].

CDC. Asthma: Data and Surveillance, BRFSS Prevalence Data.
2010 Adult Asthma Data: Prevalence Tables and Maps. Table C5.
Available from: http://www.cdc.gov/asthma/brfss/2010/current/
tableC5.htm [last accessed 8 Aug 2014].

Puerto Rico Department of Health. Puerto Rico Asthma Prevalence
& Mortality Fact Sheet, 2010. Available from: http://www.proyec-
toasmapr.org/uploads/Geolnfo_Mayo_6_2010.pdf [last accessed 13
Nov 2013].

Hannaway, PJ. Asthma — an emerging epidemic: a manual for
patients with asthma, parents of children with asthma, asthma
educators, health-care providers, school nurses and coaches.
Marblehead, MA: Lighthouse Press; 2002:307.

Institute of Medicine Committee on the Assessment of Asthma and
Indoor Air, Division of Health Promotion and Disease Prevention.
“‘Front matter.”” Clearing the air: asthma and indoor air exposures.
Washington, DC: The National Academies Press; 2000:438.
Willemsen G, van Beijsterveldt TC, van Baal CG, Postma D,
Boomsma DI. Heritability of self-reported asthma and allergy: a
study in adult Dutch twins, siblings and parents. Twin Res Hum
Genet 2008;11:132-142.

RIGHTS LI N Hiy



	Asthma prevalence among Hispanic adults in Puerto Rico and Hispanic adults of Puerto Rican descent in the United States – results from two national surveys
	Introduction
	Methods
	Results
	Discussion
	Conclusion
	Declaration of interest
	References



<<
	/PreserveCopyPage true
	/MonoImageDownsampleType /Bicubic
	/MonoImageDict <<
		/K -1
	>>
	/ParseICCProfilesInComments true
	/PreserveHalftoneInfo false
	/TransferFunctionInfo /Preserve
	/GrayImageMinResolution 150
	/EncodeColorImages true
	/AutoFilterGrayImages true
	/ImageMemory 1048576
	/PDFXRegistryName ()
	/EmbedJobOptions true
	/MonoImageFilter /CCITTFaxEncode
	/PDFXNoTrimBoxError true
	/ASCII85EncodePages false
	/DefaultRenderingIntent /Default
	/GrayImageAutoFilterStrategy /JPEG
	/PDFXCompliantPDFOnly false
	/ColorImageResolution 150
	/GrayImageFilter /DCTEncode
	/DownsampleMonoImages true
	/PreserveDICMYKValues false
	/ColorImageFilter /DCTEncode
	/EncodeGrayImages true
	/GrayImageMinDownsampleDepth 2
	/ParseDSCComments true
	/ColorImageAutoFilterStrategy /JPEG
	/EmbedOpenType false
	/AntiAliasMonoImages false
	/JPEG2000ColorImageDict <<
		/Quality 15
		/TileHeight 256
		/TileWidth 256
	>>
	/ColorImageDepth -1
	/CreateJDFFile false
	/PreserveEPSInfo false
	/PDFXSetBleedBoxToMediaBox true
	/DSCReportingLevel 0
	/NeverEmbed [
	]
	/Optimize true
	/Description <<
		/DEU <>
		/ENU (Use these settings to create Adobe PDF documents suitable for reliable viewing and printing of business documents.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
		/NOR <>
		/CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
		/KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
		/ESP <>
		/FRA <>
		/SUO <>
		/JPN <>
		/NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken waarmee zakelijke documenten betrouwbaar kunnen worden weergegeven en afgedrukt. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
		/ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF adatti per visualizzare e stampare documenti aziendali in modo affidabile. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 5.0 e versioni successive.)
		/CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
		/DAN <>
		/PTB <>
		/SVE <>
	>>
	/CreateJobTicket false
	/EndPage -1
	/MonoImageDepth -1
	/GrayImageResolution 150
	/AutoFilterColorImages true
	/AlwaysEmbed [
	]
	/ColorImageMinResolution 150
	/ParseDSCCommentsForDocInfo true
	/sRGBProfile (sRGB IEC61966-2.1)
	/AutoRotatePages /All
	/MonoImageResolution 600
	/AllowTransparency false
	/GrayACSImageDict <<
		/VSamples [
			1.0
			1.0
			1.0
			1.0
		]
		/QFactor 0.4
		/HSamples [
			1.0
			1.0
			1.0
			1.0
		]
	>>
	/DoThumbnails false
	/GrayImageDepth -1
	/CompressObjects /Tags
	/ColorImageDownsampleThreshold 1.5
	/AntiAliasGrayImages false
	/AntiAliasColorImages false
	/EmbedAllFonts true
	/ColorImageMinResolutionPolicy /OK
	/PDFXOutputConditionIdentifier ()
	/PreserveFlatness true
	/DownsampleColorImages true
	/MonoImageDownsampleThreshold 1.5
	/PDFXOutputIntentProfile ()
	/GrayImageDict <<
		/VSamples [
			1.0
			1.0
			1.0
			1.0
		]
		/QFactor 0.4
		/HSamples [
			1.0
			1.0
			1.0
			1.0
		]
	>>
	/UsePrologue false
	/ColorACSImageDict <<
		/VSamples [
			1.0
			1.0
			1.0
			1.0
		]
		/QFactor 0.4
		/HSamples [
			1.0
			1.0
			1.0
			1.0
		]
	>>
	/JPEG2000GrayACSImageDict <<
		/Quality 15
		/TileHeight 256
		/TileWidth 256
	>>
	/ColorConversionStrategy /sRGB
	/EmitDSCWarnings false
	/MonoImageMinResolutionPolicy /OK
	/UCRandBGInfo /Remove
	/DetectCurves 0.1
	/ColorSettingsFile (None)
	/CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
	/GrayImageDownsampleThreshold 1.5
	/CropColorImages true
	/JPEG2000ColorACSImageDict <<
		/Quality 15
		/TileHeight 256
		/TileWidth 256
	>>
	/MonoImageMinResolution 600
	/CalRGBProfile (sRGB IEC61966-2.1)
	/CompressPages true
	/Binding /Left
	/PDFXTrapped /False
	/PDFX3Check false
	/DetectBlends true
	/JPEG2000GrayImageDict <<
		/Quality 15
		/TileHeight 256
		/TileWidth 256
	>>
	/CompatibilityLevel 1.6
	/GrayImageDownsampleType /Bicubic
	/PDFXOutputCondition ()
	/PassThroughJPEGImages false
	/CannotEmbedFontPolicy /Warning
	/AllowPSXObjects true
	/LockDistillerParams true
	/ConvertImagesToIndexed true
	/GrayImageMinResolutionPolicy /OK
	/PDFXBleedBoxToTrimBoxOffset [
		0.0
		0.0
		0.0
		0.0
	]
	/AutoPositionEPSFiles true
	/PDFXTrimBoxToMediaBoxOffset [
		0.0
		0.0
		0.0
		0.0
	]
	/DownsampleGrayImages true
	/PDFX1aCheck false
	/CropGrayImages true
	/CalGrayProfile (Gray Gamma 2.2)
	/CropMonoImages true
	/SubsetFonts true
	/ColorImageDownsampleType /Bicubic
	/CheckCompliance [
		/None
	]
	/PreserveOPIComments false
	/PreserveOverprintSettings true
	/EncodeMonoImages true
	/MaxSubsetPct 100
	/ColorImageMinDownsampleDepth 1
	/ColorImageDict <<
		/VSamples [
			1.0
			1.0
			1.0
			1.0
		]
		/QFactor 0.4
		/HSamples [
			1.0
			1.0
			1.0
			1.0
		]
	>>
	/OPM 1
	/StartPage 1
>>
setdistillerparams
<<
	/PageSize [
		612.0
		792.0
	]
	/HWResolution [
		600
		600
	]
>>
setpagedevice


