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Introduction
Emergency Department (ED) use represents an important indicator of asthma morbidity
because it is associated with frequent asthma exacerbations. The frequency of ED visits may
reflect inadequate disease management skills by the family, or long-term asthma
management that deviates from guideline-based care.1 National epidemiological data
indicate significant disparities in ED use for asthma, with Latinos and Blacks in the
Northeastern US demonstrating particularly high rates of ED use, even when key socio-
demographic indicators, such as poverty and insurance status are controlled.2, 3 However,
few studies have investigated the factors that may account for these disparities. A number of
general factors have been associated with higher rates of overall ED use among children
with asthma, including poverty,4, 5 young age,6 asthma severity,2, 5 low inhaled
corticosteroid (ICS) use5, 7 and poor environmental control.8 Frequent ED use has also been
associated with health system factors such as lack of a usual source of care,5 lack of access
to a specialist, poor continuity with a primary care provider,9 and having public insurance.10

Many of these factors traditionally associated with lower socioeconomic and minority status
may explain the disparities in ED use observed among Latino and Black children with
asthma.
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In previously reported data from the Rhode Island Puerto Rico Asthma Center (RIPRAC)
we showed that island Puerto Ricans had significantly higher rates of ED use than non
Latino whites (NLWs) and Latinos (Puerto Ricans and Dominicans) living in Rhode Island
(RI). This difference was striking, because island Puerto Ricans had similar asthma control
to NLWs and milder severity than RI, Dominicans, Puerto Ricans and NLWs, while no
differences in severity between these three groups were observed in RI.11 We speculated
that these findings could be due in part due to differences across sites in the health care
system, but did not present empirical evidence to evaluate this hypothesis. However, in this
study, we did not focus on ED use or health care context factors, such as insurance status
and source of care.

In this paper, we build on our previous results11 to empirically examine the extent to which
differences in individual/family factors (i.e. asthma control, parental perception of asthma
severity, medication concerns) and health system factors (public vs. private insurance, usual
source of care) among Latinos and non-Latino whites (NLWs) are related to frequent ED
use for asthma in our RIPRAC sample. Our main hypothesis is that health care system
variables will account for disparities in ED use for asthma between Puerto Rico and Rhode
Island while individual/family variables may account for disparities in ED use between
Latinos and NLW families in both sites.

Methods
Study Design and Sampling

The methods of our study have been described in detail elsewhere.12 The study design was
the same in both sites: a cross-sectional, observational approach with repeated
measurements of selected variables. The Latino sub sample from RI included Dominican
children in addition to mainland Puerto Rican children (but no other Latino groups).
Dominicans represent an understudied group who also show high rates of parent-reported
asthma and ED use.5, 13 Similar to Puerto Rican children; Dominican children are of
Caribbean descent and may face socioeconomic challenges related to ED use.

Participants in RI came primarily from convenience samples recruited at a hospital-based
ambulatory pediatric clinic and community primary care clinics. In PR, children were
recruited primarily from four independent provider organizations, two hospital-based
ambulatory pediatric clinics that served mostly medically indigent patients, and from 26
private practice offices. Written parent consent and child assent were obtained in accordance
with institutional review board guidelines at both sites.

Measures
All the measures used in the study were translated and back-translated in Spanish, and
reviewed for linguistic and cultural appropriateness for the Latino participants (see12).

Poverty Threshold—We derived a ratio of income-to needs for each family by dividing
yearly household family income by the poverty threshold for that family size.14, 15 A family
was considered below the poverty line if the ratio was less than or equal to 1.0 during the
year of study participation.

Health Care System Measures
Access Measures: This measure, based on previous studies16, inquired about usual source
of health care for asthma, continuity of care and insurance coverage.
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Current Controller Medication Use: Parents were asked to bring all of their child's asthma
medications and were queried regarding currently prescribed medications, delivery system
and color so they could be identified by research staff. Controller medications were
classified as 1) Inhaled Corticosteroids (ICS), including combination ICS/Long-acting β-
agonist medications, or 2) other controller medication.

Individual/Family Variables
Asthma Control: Data were gathered from a standardized questionnaire administered to
parents asking about nocturnal symptoms, daytime symptoms, limitation of activity, and
need for quick-relief medication17 and from a pre-bronchodilator FEV1 measured by a USB
spirometer (Koko pneumotachometer, nSpire Health, Inc., Longmont, CO) following
American Thoracic Society criteria.18 A computer algorithm was subsequently constructed
for the study from asthma guidelines to determine asthma control level for each subject,19 as
detailed in Esteban et al.11 The three resulting levels of asthma control were “Controlled”,
“Partly Controlled”, and “Uncontrolled”.

Parent Perception of Asthma Severity: Parents rated their child's asthma severity as very
mild, mild, moderate, severe, or very severe.

Medication Concerns and Necessity: Was assessed using the Beliefs about Medicine
Questionnaire20 that quantifies parental beliefs about asthma medications.

Environmental Tobacco Smoke Exposure (ETS): Was assessed by asking the parent if
anyone smoked in the home.

Environmental Measures
Neighborhood Risk Index: This index was derived by geocoding each participant's address
to identify the census block group (defined by the 2000 census) of the residence. A score of
1 was assigned for each of the following characteristics of the block groups: (1) family
income less than 1/3 national average; (2) more than 29% of adults did not complete high
school; (3) more than 9% of adults unemployed; (4) more than 27% of adults non-English
speaking; (5) less than 50% non Latino whites (NLWs); (6) more than 10% vacant housing;
(7) more than 22% small housing units; (8) more than 15% of families living below poverty
threshold. Each of these cut points represents the 25% poorest block groups on the specified
indicator. The participant's neighborhood risk index was the sum of each factor.

ED Use: Infrequent ED use was defined as zero or one ED visit in the preceding 12 months
and frequent ED use as two or more visits to an ED within the preceding 12 months.

Statistical Analysis
We examined multiple factors, some of which corresponded to those associated in previous
studies with elevated ED use in Latino children (compared with NLW children), and
compared these factors among our three demographic groups.11 We then examined the
contributions of individual/family factors and health system factors on ED use (frequent vs.
infrequent use) using the entire sample (Chi-square and T-tests). Interactions of site/ethnic
group with other variables in predicting ED use were also examined in order to evaluate if
these associations differed between ethnic groups. Multiple logistic regressions were used to
examine the relative contribution of 1) site/ethnicity, and 2) key variables identified in the
bivariate analyses in predicting ED use. Lastly, a regression model that excluded RI non
Latino whites (NLW) was used to allow for a more direct comparison of the RI Latino and
PR groups in key factors predicting ED use.
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Results
The sample was composed of 804 children (ages 7 to 15 years), with 405 from PR and 399
from RI. Among the RI children, 151 were NLW, 112 were of Puerto Rican descent, and
136 were of Dominican descent. To evaluate whether it was acceptable to combine the
Puerto Ricans and Dominicans into one RI Latino sample, we compared key demographic
indicators between these groups. There were no significant differences regarding asthma
indicators (severity, control, frequency of ED visits for asthma, hospitalization for asthma in
the past year), or demographic variables (child age and gender, maternal level of education,
or poverty threshold). Hence, the Puerto Rican and Dominican samples were combined to
create one RI Latino sample for all subsequent analyses.

The characteristics of the participants are summarized in Table 1. Island Puerto Ricans had
the highest number of participants with at least one ED visit and the highest number of
frequent ED users, followed by RI Latinos, and NLWs. The differences in frequent ED visits
were significant across all ethnic groups and across ethnic groups within RI. There were
significant differences across ethnic groups in all independent variables measured except for
age.

The characteristics of children with frequent ED use compared to children with infrequent
ED use for the entire study sample are compared in Table 2. Children with frequent ED use
were more likely to lack a usual source of care for breathing problems, have public
insurance, be below the poverty threshold, be exposed to environmental tobacco smoke
(ETS), and be perceived by their parent as having moderate or severe asthma. In addition,
children with frequent ED use had worse asthma control, greater parental concerns about
asthma medications, and greater neighborhood risk.

Independent variables that were associated with frequent ED use were public insurance
(F=10.3 p≤0.05), poverty (F=4.9; p≤0.05), higher parent perception of asthma severity
(F=42; p≤0.001), increased ETS (F=3.9; p≤0.05), decreasing asthma control (F=26;
p≤0.001), and greater concerns about medications (F=4.9; p≤0.05) (Table not shown).
Interaction terms between ethnic groups and independent variables were examined to
determine if associations between independent variables and frequency of ED use differed
between ethnic groups. The public insurance by ethnic group status interaction was
significant (F=6.2, p<0.005). When examined graphically public insurance appeared to be
associated with frequency of ED use for both RI NLW and PR groups, but not for the RI
Latino group (see Figure 1). No other interaction terms were statistically significant.

A logistic regression model, which included the significant predictors identified in earlier
analyses, was constructed to evaluate the relative contributions of each of the key variables
in predicting ED use across the entire study sample. (Poverty was not included in this model
due to its redundancy with public insurance status). In this regression model that included
the entire study sample, living in Puerto Rico (AOR 2.9; 95% CI 1.3–6.6), having public
insurance (AOR 2.0; 95% CI 1.4–2.9), having worse asthma control (AOR 1.3; 95% CI 1.0–
2.7), and parents perceiving asthma as more severe (AOR 2.3; 95% CI 1.9–2.8) were
significantly associated with frequent ED use (Table not shown).

In a sub-analysis, a separate regression model was derived that excluded RI NLWs to allow
for a direct comparison of the PR sample and RI Latinos. In this model, living in PR (AOR
3.1; 95% CI 2.0–4.9), having public insurance (AOR 1.9; 95% CI 1.3–2.8), and parents
perceiving asthma as more severe (AOR 2.2; 95% CI 1.8–2.8) were significantly associated
with frequent ED use (Table not shown).

Canino et al. Page 4

Ann Allergy Asthma Immunol. Author manuscript; available in PMC 2013 April 01.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript



Discussion
In our previous work11 we had hypothesized that the apparent paradox (higher rates of ED
use with milder asthma among island Puerto Ricans) could be related to public insurance
policies on the island. Our current findings provide support for this hypothesis, as public
insurance was one of the important variables in predicting ED utilization. Public insurance
status was also associated with increased ED use in NLWs. Public insurance has been found
to be a predictor of frequent hospitalizations and ED use among studies of young children
with various illnesses including asthma.10, 21 Medicaid and other public managed care
insurance policies are characterized by higher per capita resource constraints, stricter limits
on covered services, and restricted provider networks, including limited access to
specialists.22, 23 Children with public insurance often lack a primary care physician,10 and
less frequently use primary care physicians for preventive care.24 The access and quality
barriers linked to public insurance and decreased use of primary care have been associated
with the lower reimbursement rates typical of public insurance10 and with a lower quality of
care.22 All these factors present in public Medicaid and managed care public insurance
policies are also present in the Puerto Rico's managed care public insurance and may be
related to the high rates of ED use observed in the island. Furthermore, the public health
policy in Puerto Rico required managed care organizations (MCOs) and the Independent
Provider Associations (IPAs) with whom they sub-contracted to be directly responsible
financially for medication costs and referrals to specialists. Private insurance companies do
not capitate medication costs and thus providers bear no financial risks in prescribing
medications. This public health policy was in great part responsible for the fact that only
12.3% of children with asthma that had public insurance versus 48.3% in the private sector
were dispensed controller asthma medication within a given year.25 After controlling for
severity, children with public health plans who were not receiving controller medications
compared to those that were dispensed the medication, were also significantly more likely to
use the ED use and to have their asthma be poorly controlled.25 Since October of 2010 the
public health policy has changed in Puerto Rico and insurance companies instead of
providers are directly responsible for medication costs. Changes in public policy so that
reimbursement to providers are increased, or the risk for medication costs and referrals is
eliminated, have the potential of eliminating barriers of access to specialists and prescription
of controller medications previously associated with public insurance.22, 23, 25

Among the RI Latino population, no association was found between public insurance and
ED use. In RI, public insurance (RIte Care) is also run through a managed care model, in
which three private insurance companies also administer a public plan. Functionally, these
plans operate very similar to private insurance options, but with many more benefits (e.g.,
limited or no co-pay for medications). Hence in RI the “public insurance” designation may
be reflective of the income requirements needed to obtain public insurance coverage, rather
than pronounced disparities in benefits and care received. Furthermore, in the RI sample, the
majority of Latinos (77.3%) have this type of public insurance, providing little variability for
the statistical analyses performed.

We also found that parents' perception of their children's asthma severity was important in
predicting frequent ED visits, a finding that has been replicated in another sample of
mainland Latinos, and in our previous findings in which parental perception of acute need
was one of the strongest predictors of ED use.13, 26

Although the existing literature indicates that lack of a usual source of care may predict
more frequent ED use5 in our data lack of a usual source of care was not associated with
frequent ED use. One potential explanation is that the finding is artifactual. Our item
regarding this construct allowed the respondent to endorse any of a list of potential locations
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for use of care, including the ED. Analyses from a related report27 indicate a fair proportion
(35.3%) of our PR group reported the ED as a usual source of care, a rate substantially
higher than the RI Latino (4.5%) and NLW (2.7%) groups. The high rate of a “usual source
of care” in the RI population (approximately 98%) may also have resulted in little variability
in the statistical analyses.

Use of inhaled corticosteroids (ICS) was not associated with ED use. Prior studies that have
found an association between ICS use and ED use have not simultaneously controlled for
severity, frequent night time symptoms, and other factors related to ED use.5, 7 ICS use may
not have a direct association with ED use for a few reasons. ED use may be decreased when
children with persistent-level asthma use ICS medications properly. Several studies have
found lower frequency of ED use to be associated with better adherence to ICS.28, 29 Yet,
because children with increasing asthma severity are more likely to use ICS, there is an
association between ED use and ICS use due to this higher baseline asthma severity. Our
results also showed differences between the NLW and Latinos in parental medication
concerns, neighborhood risk, and lack of asthma control (Table 1). Yet, for all ethnic groups
these variables were significantly related to ED use as evidenced by the lack of interaction
between ethnicity and any of the variables in frequent ED use.

Several limitations of this study should be noted. First, ED utilization was based on self
report and not on more objective methods such as claims data; however, a recent report
showed moderate agreement (k=.60) between claims data and report of ED visits over a one
year period.30 Second, our study was based on convenience samples, and we may not have
accessed children who were not receiving any care at all for their asthma, which limits the
generalizability of our findings. Further, our study was cross-sectional and therefore we
cannot make causal inferences regarding the relationship between ED use with the factors
examined in the study. Disparities in asthma morbidity are related to multiple complex and
inter-related factors.31

Factors not measured, such as difficulties contacting the provider, number of unscheduled
visits, difficulties in obtaining medication, and continuity of providers32 may have exerted
important effects. Further research should address these and other modifiable factors related
to ED use including health literacy, health care system variables (i.e. existing health care
policies and reimbursement practices), and provider-specific variables (i.e. provider's
preventive care and prescription practices).

Conclusions and Recommendations
The high rates of ED utilization particularly among island Puerto Ricans are troubling
because ED treatment is associated with lack of continuity of care, and little or no
preventive care, factors that are necessary for achieving good control of asthma.10 Our
results suggest the need for the development of interventions that are geared towards
educating families on how best to use the ED, enhance continuity with providers, and
motivate families to attend follow up visits. Revisions of public policies driving public
insurance, such as low provider reimbursement and provider risk for referral and medication
costs to assure better access to specialists, and evidence based treatment are needed.
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Figure 1.
Association between public insurance and frequent ED utilization beetween ethnic groups
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Table 1

Characteristics of study participants based on ethnic groups

Island PR n=405 RI Latino n=249 RI NLW n=151

At least one ED visit for asthma** 62% 38% 26%

Two or more ED visits for asthma** 44% 23% 13%

Child age, mean, (SD) 10.7 (2.5) 10.6 (2.5) 10.5 (2.6)

Female, %* 44% 48% 35%

Lack a usual source of care for breathing problems,%** 21% 3% 1%

Public Insurance, %** 52% 77% 30%

ICS User, %** 20% 46% 59%

Controller Medication use (any, including ICS), %** 41% 72% 79%

Below poverty threshold, %** 65% 59% 15%

Environmental Tobacco Smoke Exposure, %** 34% 17% 32%

Parent Perception of Asthma Severity, mean, (SD)** 3.1 (0.8) 2.9 (0.9) 2.4 (0.8)

Asthma control, mean (SD)* 1.1 (0.7) 1.3 (0.7) 1.1 (0.7)

Concerns about Medications, mean (SD)** 3.1 (0.8) 3.0 (0.8) 2.6 (0.7)

Neighborhood Risk, mean (SD)** 0.51 (0.09) 0.35 (0.12) 0.13 (0.10)

*
p<0.05

**
p<0.001
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Table 2

Characteristics of study participants based on frequent versus infrequent ED use

Infrequent ED use n = 549 Frequent ED use n = 255

Child age, mean, (SD) 10.7 (2.6) 10.5 (2.4)

Female, % 43% 44%

Lack a usual source of care for breathing problems,%* 8% 20%

Public Insurance, %* 51% 66%

ICS User, % 31% 26%

Controller Medication use (any, including ICS), % 50% 45%

Below poverty threshold, %* 49% 64%

Environmental Tobacco Smoke Exposure, %* 24% 38%

Parent Perception of Asthma Severity, mean, (SD)* 2.7 (0.9) 3.4 (0.7)

Asthma control* (scale 0–2; higher score = worse control) 1.1 (0.7) 1.3 (0.7)

Concerns about Medications, mean (SD)* 2.8 (0.8) 3.1 (0.8)

Neighborhood Risk, mean (SD)* 4.8 (2.8) 6.1 (2.0)

*
p<0.001
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