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In this issue Health by Numbers explores
asthma hospitalizations and emergency
department (ED) visit rates in relation to
Healthy People 2010 (HP2010) goals.'

Two HP2010 objectives for asthma
are specific to hospitalizations and ED
visits. Objective 24-2 sets the following
targets for asthma hospitalizations by age
group: (1) an age-specific rate of 25 per
10,000 children under age 5 years, (2)
an age-standardized’ rate of 7.7 per
10,000 children and adults aged 5-64
years, and (3) an age-standardized rate
of 11 per 10,000 adults ages 65 years
and older. Objective 24-3 seeks to lower
asthma-related ED visits from an age-spe-
cific rate of 150.0 per 10,000 in 1998
to 80 per 10,000 among children under
the age of 5 in 2010; from an age-stan-
dardized rate of 71.1 per 10,000 in 1998
to 50 per 10,000 for children and adults
aged 5-64 years in 2010; and from an
age-standardized rate of 29.5 per 10,000
in 1998 to 15 per 10,000 among adults
aged 65 and older in 2010.

National hospitalization and ED visit
rates for asthma vary by population sub-
groups. Asthma-related hospitalizations
are 2 times greater in the 65+ age group
compared to the those aged 18 to 44.” His-
panic adults have asthma hospitalization
rates twice that of non-Hispanic white
adults® and African Americans are three
times more likely to be hospitalized for
asthma than their non-Hispanic white
peers.* There are also sex disparities in
asthma prevalence by age, as reflected in
national hospitalization and ED visit rates.’

This article examines whether
progress toward RI’s HP2010 targets for
asthma-related hospitalizations and ED
visit varied by patients’ age, sex, race/
ethnicity, and neighborhood-level poverty.

MEeTHODS

For hospitalization analyses, all in-
patient hospitalizations were selected
from the 2000 to 2008 Rhode Island
Hospitalization Discharge Data. ED visit
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data came from the 2005 to 2008 Rhode
Island Emergency Department Data.
Contained within these two datasets are
de-identified health record level details
on patient demographics, diagnoses, pro-
cedures, discharge status, residence loca-
tion by census tract, and charges for ev-
ery ED visit and hospitalization in Rhode
Island to a non-federal hospital facility.
These data sets represent the number of
in-patient hospitalizations and ED visits
for asthma, not the number of individual
people hospitalized for asthma.

Asthma hospitalizations and ED vis-
its were defined as a principal diagnosis
using ICD-9-CM diagnosis code 493
(ICD-9-CM codes 493.XX). Only data
on hospital discharges and ED visits for
Rhode Island residents receiving treat-
ment in one of Rhode Island’s 11 acute
care hospitals were included; out-of-state
patients hospitalized for asthma in a Rhode
Island hospital were excluded. This pa-
per followed the HP2010 convention of
calculating age-specific rates for children
aged 0-4 and age-adjusted rates for those
aged 5-64 and 65+ in order to compare

Rhode Island data with HP2010 targets.
The age-specific rates of hospitalization
and ED visits were multiplied by age-spe-
cific weights to calculate the age-adjusted
rates. The proportion of the 2000 US
population within each age group (e.g.,
ages 5-64 and ages 65+) were the weights
used in the age-adjustment of asthma data.
The weighted rates were then summed
across the age groups to give the age-ad-
justed rate.® Because of small number is-
sues, three-year aggregated data are pre-
sented for asthma hospitalizations and two-
year aggregated data for ED visits for
asthma when rates were stratified by sex
and race/ethnicity within age groups.
Rates based on 30 to 50 events in the nu-
merator are considered statistically unre-
liable and are shown as shaded numbers.
Rates based on < 30 events in the numera-
tor are not presented.

REsuLts
Asthma Hospitalizations (2000-
2008)

Over a nine-year period (2000 —
2008), women had consistently higher
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hospitalization rates compared to men.
(Table 1) However, when stratifying data
by sex and age, the highest asthma hos-
pitalization rates were found for boys aged
0-4. For boys younger than age 5, the
asthma hospitalization rate ranged from
an average 52.6 per 10,000 population
between 2000-2002 to 57.7 per 10,000
population in 2006-2008. This sex and
age disparity was reversed in the oldest

age group. Between 2000 and 2008,
women 65 and older had two to three
times greater age-adjusted hospitalization
rates compared to men 65 and older. In
this same time period, the age-adjusted
rate for men 65+ was at or below the
HP2010 target.

Asthma hospitalization rates indicate
persistent disparities among racial and eth-
nic groups. Across all time periods, non-

Table 1. Rhode Island Hospital Discharge Rates per 10,000 population, 2000-2008 by Age,
Sex, and Race/Ethnicity
Hospital Discharge Year
Healthy
2000 2001 2002 2003 2004 2005 2006 2007 2008 P;’gf(:e
Goal
Sex
IMale 830 983 1037 1088 851 1080 96563 1031 12584 WIA
Female 13.21 14.99 1505 16.84 1581 17.61 17.26 1693 17.64 MiA
Race/Ethnicity
White 9.08 1045 1067 11.31 11.26 1243 11.¥6 1155 12.29 MiA
Black 23.62 3060 31.36 37.34 2894 32088 3270 3430 4067 NIA
Hispanic 14.18 1551 1917 1825 1637 17.02 1699 1880 23.83 MiA
Race/Ethnicity by
Age
Healthy
. People
White 2010
2Q00-2002 2003-2005 2008-2008 Goal
-4 33.87 41,268 38.38 25
a-64* 7.53 8.3% §.30 7.7
G5+ 12.35 17.23 158.88 11
Hoalthy
Peopls
Black 2010
Goal
Q-4 61.93 70.16 89.45 25
5-64° 25.28 29.13 0,37 7.7
A5+ 3205 AR, T B ARG 36.64 11
Healthy
. . Poaple
Hispanic 2010
Goal
0-4 49.65 59.31 58.50 25
5-64* 224 12.03 15.24 7.7
65+ ESRENRNC L AN 42.55 55.85 1
Sex by Age
Healthy
Paople
Male 2010
2000-2002 2003-2005 2006-2008 Goal
04 52.58 58.55 57.65 25
564~ 5.80 647 7.24 7T
G5+* 6.53 10,92 11.87 11
Healthy
People
Fernzles 2010
Goal
04 27.08 37.33 35.68 25
5-64* 12.34 13.19 12.83 77
got* 18.97 24.54 27.81 1
SHARRMR SR lls values between 30
AR ce
NN = and 50 events
* Age-Specific Rate
| Age-Adjusted Rate
Data Sourcer 2000-2008 Rhoda (sfand Hospifal Dischiarge Oata, Rfde siand
Dapartment of Health, Centar for Health Data and Analysis.

Hispanic blacks under age 65 had hospi-
talization rates two to more than three times
that of non-Hispanic whites younger than
age 65. In 2006-2008, for example, the
asthma hospitalization rate for non-His-
panic black children aged 0-4 was 89.5
per 10,000 population, but only 38.4 for
non-Hispanic white children under age
5. For the population aged 5-64, the
asthma hospitalization rate for non-His-
panic blacks was 30.4 per 10,000 popu-
lation, but was only 8.3 per 10,000 popu-
lation for non-Hispanic whites. (Table 1)
Between 2000 and 2008, asthma hospi-
talization rates for Hispanics were approxi-
mately 1.5 to 2.0 times the rate of non-
Hispanic whites. In fact, Hispanics 65 and
older had the highest age-adjusted asthma
hospitalization rates among their white and
black peers (2006-2008: Hispanics—
55.9 per 10,000; non-Hispanic blacks—
36.6 per 10,000; non-Hispanic whites—
18.9 per 10,000). Only hospital dis-
charges for asthma among non-Hispanic
whites aged 5-64 were close to HP2010
targets as measured in the period from
2006-2008.

Emergency Department (ED)
Visits for Asthma (2005-2008)

Over the four-year period from
2005-2008, ED visit rates for asthma
were four to five times and nearly three
times greater for non-Hispanic blacks
and Hispanics, respectively, than those for
non-Hispanic whites, in which there were
only 38.2 ED visits for asthma per
10,000 population.

Within age groups, the asthma ED
visit rates for non-Hispanic whites aged
5-64 and aged 65+ were below HP2010
targets for all time periods. In 2005-
2006 and 2007-2008, the asthma ED
visit rate for non-Hispanic white children
under aged 0-4 was only slightly higher
than the HP2010 target of 80 per
10,000 population (84.6 and 94.5 per
10,000 population, respectively).

The asthma ED visit rates from
2005-2008 for non-Hispanic blacks and
Hispanics aged 0-4 and 5-64 far ex-
ceeded the HP2010 goals. In particular,
from 2007-2008, non-Hispanic black
children aged 0-4 had 324.3 asthma ED
visits rates per 10,000 children (HP2010
Goal: 80), with Hispanic children hav-
ing 149.7 asthma ED visits per 10,000
children.
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Opverall, women had higher rates of
ED visits than men, but the difference was
relatively small. However, when broken
down by age group, boys aged 0-4 had a
much higher two-year average age-specific
ED visit rate (181.0 per 10,000 in 2007-
2008) compared to girls aged 0-4 (98.8
per 10,000 in 2007-2008). In 2007-
2008, males aged 5-64 and 65+ had age-
adjusted asthma ED visit rates that were
well below the HP2010 goals of 50 per
10,000 population for ages 5-64 and 15
per 10,000 population, respectively (males

ages 5-64: 41.5 per 10,000 population;
males ages 65+: 8.4 per 10,000 popula-
tion). Females aged 5-64 and 65+ had
age-adjusted ED visit rates that were
slightly above the HP2010 goals (females
ages 5-64: 60.0; females ages 65+: 16.1).

To understand the potential relation-
ship between neighborhood factors and
asthma-related hospitalizations or ED vis-
its, 2000 US census data were linked to the
RI hospital discharge and ED files at the
census-tract level. The analysis defined pov-
erty as the percentage of residents living be-

low the Federal Poverty
Table 2. Rhode Island Emergency Department Rates per Level (FPL), which de-
10,000 population, 2005-2008, by Age, Sex, and £ il .
Race/Ethnitity pends on family size
Emargoncy Dapartment Year and income and was
Healthy ized 0%
2006 2006 2007 2008 People 2010 categorized as Uv/o—
Goal 9.9%, 10.0%-19.9%,
Sex 7
Male 4441 4333 4281 4710 MiA and  >20.0%.” In
Female 5440 5417 5316 5538 NAA 2008, 20.6% of hospi-
Race/Ethnicity talizations among non-
White 3017 37.04 3654 3824 M, Hispanic whites were
Black 133,27 139,72 14973 151,50 N/ fi tracts with
Hispanic ~ 78.87 8817 6223 B255 NA Tom census tracts wi
> 20% of residents liv-
RacealEthnicity i
by Age 20052006 2007 - 2008 1ng below the FPL,
_ Healthy while 52.9% of non-
e Peogl:azlmu Hispanic blacks and
0-4 84,63 94.50 80 64.5% of Hispanics
5-64° 41.90 4124 50 RTIE
it 13,01 0 e hospitalizatized .for
asthma came from im-
Healthy .
Black People 2310 Povens}}ed CerTsu.S
Goal tracts. (Figure 2) Simi-
0-4 261.99 324.27 80 . 0
-84 12785 14071 50 larly, in 2008, 22.2%
g5+ S 15 of  non-Hispanic
Healthy whites with ED visits
Hispanic People 2010 came from census
Goal
04 13307 14973 a0 tracts that had greater
554 18713 a7 50 than or equal to 20%
85+ MINEEENNNR N 15 of residents living be-
Sex by Age low the FPL. (Figure 2)
Healthy .
Male Peaple 2010 However, in 2008,
Goal 52.0% of asthma ED
0-4 184.02 180.99 80 . RN
54t 4057 4150 s visits for non-Hispanic
g5+ 11.82 B42 15 blacks and 61.3% of
Healthy .Hlspamc.s came from
Female Feaple 2010 impoverished census
Goal
o4 00.95 98.75 20 tracts.
5-B4* 58,74 59.97 50
65+ 18.86 16.14 15 DISCUSSION
A = rells values betwasn 30 and 50 events Rhode Island
) has reached some
¥ Age-Specific
Rate HP2010 goals. For
T Ageé::ttﬂé usted hospitalizations in the
5-64-year age group,
Diata Source: 2005-2008 Riode Istand Emergency Department non-Hi ni hit
Data, Rhode lsfand Depardment of Heafth, Center for Heafth Data ° spanic whites
and Analysis. and males met or
were near HP2010

goals for hospitalization rates (HP2010
target: 7.7 hospitalizations per 10,000).
Among those aged 65 and older, only
males met the HP2010 target of 11.0
hospitalizations per 10,000.

Rhode Island met the HP2010 ED
visit rates goals for five population
groups: (1) males in the 5-64 year age
group, (2) females aged 5-64, (3) males
aged 65 and older, (4) females over age
65, and (5) whites aged 65 and older.

Despite these encouraging results,
Rhode Island’s asthma hospitalization
and ED visit rates for non-Hispanic
Blacks and Hispanics are moving away
from HP2010 goals. Equally disturbing,
asthma hospitalization rates among chil-
dren in the 0-4 age category far exceeded
the rates of other age groups. Boys aged
0-4 with asthma seem to be particularly
at risk for severe asthma exacerbations
that require either an ED visit or an in-
patient hospitalization. The asthma hos-
pitalization rate for boys aged 0-4 years
was 2.3 times higher than the HP2010
target of 25 per 10,000. For girls in this
age group the hospital discharge rate was
1.4 times higher than the target. In the
5-64 year old age group and the 65 and
older age group, RI data show that fe-
males have asthma-related ED visit or
hospitalization rates that exceed those of
men.

Men and women may experience
asthma differently. ®? The risk of devel-
oping asthma in childhood is significantly
higher in boys than girls, with a reversal
of the sex ratio after puberty.® Not sur-
prisingly, in other studies boys under age
10 have asthma hospitalization rates
nearly twice that of girls the same age,
but hospital discharge rates for asthma
are nearly equal in women and men.®'*"!
While no clear explanation has been
found for sex differences in asthma-re-
lated ED visit and hospitalization rates,
several hypotheses have been proposed ;
e.g., differences in symptom perception,
sex differences in immune responses, hor-
monal changes, and increased bronchial
hyperresponsiveness among women.®

Our findings confirm persistent dis-
parities in pediatric and adult asthma
hospitalizations and ED visits across ra-
cial and ethnic groups.'"” Black-white
hospitalization and ED visit rate ratios
continue to broaden both on a national
level'® as well as here in Rhode Island.
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Similar increases and disparities in hos-
pitalization and ED visit rates have been
found in Hispanic children and adults
nationally® as well as Rhode Island.
Racial and ethnic disparities in
asthma hospitalizations and ED visits are
unlikely to be affected only by health-care
access factors. Neighborhood character-
istics frequently associated with the devel-
opment of asthma and its severity include
poverty, lower-quality and more-crowded
housing, elevated levels of community vio-
lence, residential racial segregation, and
greater exposure to indoor and outdoor
asthma-related allergens.” In our own
data, those living in neighborhoods with
a high percentage of families living below
the FPL have much higher ED visit and
hospitalization rates. Effective long-term
interventions for reducing asthma hospi-
talizations and ED visits will require: 1.
policies that reduce neighborhood-level
disparities associated with poor asthma
outcomes; and 2. strengthened commu-
nity resiliency and social cohesion, shown
to decrease asthma-inducing risk factors,
such as social isolation and stress.?**!
Programs that take into account
neighborhood factors to lower asthma
hospitalizations and ED visits are needed.
The Guide to Community Preventive
Services' Task Force found that multi-
component interventions that link asthma
management in primary care with strat-
egies to eliminate asthma triggers in the

indoor home environment may result in
improvement in symptom-free asthma
days in addition to savings from averted
costs of asthma care in the hospital.”?
Therefore, integrating these environmen-
tal changes, along with the use of evi-
denced-based asthma standards of care,®
should be utilized in tandem to lower
Rhode Island’s asthma hospitalization
and ED visit rates. A tool for implement-
ing these changes may be the use of
home-based education and home assess-
ment provided by Certified Asthma Edu-
cators or trained providers who special-
ize in asthma care.

There are limitations to our study.
While hospitals must report all ED and
hospitalization data to the Rhode Island
Department of Health, some data may not
be complete and/or may be incorrect.
Hospital staff enter racial/ethnic data: litde
is known about the accuracy of that data.
Disease ascertainment and correct coding
of asthma may prove difficult, especially
in younger children. Finally, it is not pos-
sible to compare Rhode Island hospital
and ED rates for asthma with national rates
given that Rhode Island rates were calcu-
lated using HP2010 methodology for age-
specific and age adjusted-rates. The most
recent national data on asthma hospital-
ization rates show that in 2005 there were
10.3 hospitalizations per 10,000 adults'!
and in 2006 there were 19.0 hospitaliza-
tions per 10,000 children."

Most of our efforts have focused on
the clinical management of this disease.
The challenge now is to understand what
affects the development and severity of
asthma beyond the health care system.
Addressing neighborhood-level factors
external to the health care system may be
critical to reducing the burden of asthma

in Rhode Island.

*All age-standardized rates were standard-
ized to the year 2000 standard population.

REFERENCES

1. US Department of Health and Human Services.
Healthy People 2010: What Are Its Goals? htep:/
/www.healthypeople.gov/About/goals.htm.

2. Agency for Healthcare Research and Quality,
Rockville, MD. HCUP Statistical Brief #83: Poten-
tially Preventable Hospitalization Rates Declined for
Older Adults, 2003-2007. 2010;http://
www.hcup-us.ahrq.gov/reports/statbriefs/sb83.jsp.

3. Agency for Healthcare Research and Quality -
Healthcare Cost and Utilization Project. HCUP
Statistical Brief #61: Potentially Preventable Hos-
pital Stays among Hispanics, 2006. 2008. http:/
/www.hcup-us.ahrq.gov/reports/statbriefs/
sb61.pdf.

4. National Institute of Allergy and Infectious Dis-
eases. Asthma A Concern for Minority Popula-
tions, NIAID Fact Sheet: NIAID. October 2001.

5. Lin RY, Lee GB. The gender disparity in adult
asthma hospitalizations dynamically relates to age.
] Asthma 2008;45:931-5.

6. Klein R], Schoenborn CA. Age adjustment using
the 2000 projected US population. Healthy Pegple
Statistical Notes 2001;20:1-10.

7. Liu SY, Pearlman DN. Hospital readmissions for
childhood asthma. Public Health Rep.
2009;124:65-78.

8. McCallister JW, Mastronarde JG. Sex differences
in asthma. / Asthma 2008;45:853-61.

9. US Environmental Protection Agency. Asthma
Prevalence | Report on the Environment Data-
base. http://cfpub.epa.gov/eroe/index.cfm?
fuseaction=detail.viewInd&lv=list.listByAlpha&er
=201583&subtop=381.

10. Agency for Healthcare Research and Quality,
Rockville, MD. HCUP Statistical Brief#58. Hos-
pital Stays Related to Asthma for Children, 2006.
2008. http://www.hcup-us.ahrq.gov/reports/
statbriefs/sb58.jsp.

11. Agency for Healthcare Research and Quality,
Rockville, MD. HCUP Statistical Brief #54: Hos-
pital Stays Related to Asthma for Adults, 2005.
http://www.hcup-us.ahrq.gov/reports/statbriefs/
sb54.jsp.

12. Ginde AA, Espinola JA, Camargo Jr. CA. Im-
proved overall trends but persistent racial dispari-
ties in emergency department visits for acute
asthma, 1993-2005. J Allergy Clin Immunol
2008;122:313-8.

13. Gupta RS, Springston EE, Weiss KB. Eliminat-
ing asthma disparities. Curr Opin Pulm Med
2009;15:72-8.

14. Gupta RS, Carrién-Carire V, Weiss KB. The wid-
ening black/white gap in asthma hospitalizations
and mortality. J Allergy Clin Immunol
2006;117:351-8.

MEDICINE & HEALTH/ RHODE ISLAND



15.

16.

17.

18.

19.

20.

21.

22.

23.

Self TH, Chrisman CR, et al. Reducing emer-
gency department visits and hospitalizations in
African American and Hispanic patients with
asthma. / Asthma 2005;42:807-12.

Ash M, Brandt S. Disparities in asthma hospital-
ization in Massachusetts. Am | Public Health
20006;96:358-62.

Akinbami L], Moorman JE, et al. Status of child-
hood asthma in the United States, 1980-2007.
Pediatrics 2009;123(Supplement):S131-45.
Agency for Healthcare Research and Quality -
Healthcare Cost and Utilization Project. HCUP
Statistical Brief #10: Racial and Ethnic Dispari-
ties in Potentially Preventable Hospitalizations,
2003. 2006. http://www.hcup-us.ahrq.gov/re-
ports/statbriefs/sb10.pdf.

Wright R, Subramanian SV. Advancing a multi-
level framework for epidemiologic research on
asthma disparities. Chesz 2007;132(5
Suppl):7575-69S.

Williams DR, Sternthal M, Wright R]. Social deter-
minants. Pediatrics 2009;123(Supplement):S174.
Lurie N, Mitchell HE, Malveaux FJ. State of Child-
hood Asthma and Future Directions Conference.
Pediatrics 2009 1;123(Supplement_3):5211-4.
Task Force on Community Preventive Services. The
Community Guide - Asthma Control: Home-based
Multi-trigger, Multicomponent Interventions.
2008. http://www.thecommunityguide.org/
asthma/multicomponent.html.

National Heart, Lung, and Blood Institute and
the National Asthma Education and Prevention
Program. Expert Panel Report 3 (EPR3): Guide-
lines for the Diagnosis and Management of
Asthma. 2007; hetp://www.nhlbi.nih.gov/guide-
lines/asthma/asthgdln.hem.

Nicholas ]. Everage, ScM, is an Epide-
miologist for the RI Department of Healths
Asthma Control Program and a PhD can-
didate in Epidemiology at the Warren Alpert
Medical School at Brown University.

Deborah N. Pearlman, PhD, is a Se-
nior Epidemiologist for the RI Department
of Healths Asthma Control Program and
Research Faculty at the Warren Alpert
Medical School at Brown University.

Nancy Sutton, MS, RD, is the Pro-
gram Manager for the RI Department of
Health’s Asthma Control Program.

Dona Goldman, MPH, RN, is the
Team Lead for the RI Department of
Healths Chronic Care and Disease Man-

agement Programs.

Acknowledgements

Appreciation is extended to the staff
of the Rhode Island Department of
Health Center for Health Data and
Analysis for their superb work in main-
taining the datasets used in this brief. This
publication was supported by the Coop-
erative Agreement Award Number:
5U59EH000199-03 from The Centers
for Disease Control and Prevention. Its
contents are solely the responsibility of
the authors and do not necessarily repre-
sent the official views of the Centers for
Disease Control and Prevention.

CORRESPONDENCE

Nicholas J. Everage, ScM

Rhode Island Department of Health
3 Capitol Hill

Providence, RI 02908

e-mail: nickeverage@gmail.com

VOLUME 93 NO.6 JUNE 2010

183



