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ABSTRACT
Background: Little is known regarding the epidemiology of chronic rhinosinusitis (CRS) in racial and ethnic minorities in the United States. This study

was designed to comprehensively evaluate the current prevalence of CRS across various treatment settings to identify possible disparities in health care access
and use between racial and ethnic populations.

Methods: The National Health Interview Survey (NHIS), National Ambulatory Medical Care Survey (NAMCS), and National Hospital Ambulatory
Medical Care Survey (NHAMCS) database registries were extracted to identify the national prevalence of CRS in race/ethnic populations and resource use
in ambulatory care settings. Systematic literature review identified studies reporting treatment outcomes in minority patients electing endoscopic sinus surgery
(ESS). Data were supplemented using a multi-institutional cohort of patients undergoing surgical treatment.

Results: National survey data suggest CRS is a significant health condition for all major race/ethnic groups in the United States, accounting for a sizable
portion of office, emergency, and outpatient visits. Differences in insurance status, work absenteeism, and resource use were found between race/ethnic groups.
Despite its prevalence, few published studies include information regarding minority patients with CRS. Most (90%) cohort studies did not provide details
of race/ethnicity for ESS outcomes. Prospective cohort analysis indicated that minority surgical patients accounted for only 18%, when compared with national
census estimates (35%).

Conclusion: CRS is an important health condition for all major race/ethnic groups in the United States. Significant differences may exist across racial and
ethnic categories with regard to CRS health status and health care use. Given current demographic shifts in the United States, specific attention should be given
to understanding CRS within the context of racial and ethnic populations. Public clinical trial registration (www.clinicaltrials.gov) I.D. No.
NCT00799097.

(Am J Rhinol Allergy 26, 110–116, 2012; doi: 10.2500/ajra.2012.26.3741)

Minority racial and ethnic groups make up 35% of the current
U.S. population, with African Americans representing 12.6%,

Hispanic or Latinos representing 16.3%, and Asian Americans repre-
senting 4.8%.1 Although non-Hispanic white Americans accounted
for 85% of the population in 1960, the Pew Research Center estimates
that by 2050, non-Hispanic white Americans will make up only 47%
of the population.2 This dramatic population shift has important
implications on health care delivery in the United States. Over the last
30 years, a large body of evidence has documented differences in
health outcomes between racial and ethnic groups for a wide range of
indices, including infant mortality, overall mortality, cardiovascular
disease, and cancer incidence.3,4 The reason for these disparities is
complex and is often mediated by socioeconomic inequalities that
impact health, health behaviors, and access to health care resources.5

The U.S. Department of Health and Human Services launched
Healthy People 2020 with the goal of understanding social determi-
nants of health, eliminating disparities between groups, and improv-
ing overall access to care.6 At present, very little is known regarding
the epidemiology of chronic rhinosinusitis (CRS) as it relates to racial

and ethnic minorities. Most published studies have been limited to
case–control series focusing on patients with allergic fungal sinus-
itis.7–11 Although several studies have reported national statistics
detailing CRS prevalence and ambulatory care use, none have fo-
cused on minority populations.12,13 Additionally, few primary studies
reporting outcomes after CRS treatments have provided data on
racial and ethnic subgroups. The result is a large knowledge gap
regarding the prevalence and impact of CRS in a substantial segment
of the U.S. population. Given that considerable quality-of-life (QOL)
declines are seen in patients with CRS, a significant burden of disease
may exist in minority populations that remains unappreciated. The
primary goal of this study was to evaluate national health registries
for the current prevalence of CRS across various treatment settings to
identify potential disparities in both access and health care use be-
tween racial and ethnic minorities in the United States. The secondary
goal was to systematically review published studies reporting out-
comes after endoscopic sinus surgery (ESS) in minority patients,
supplementing this data with in-depth analysis of a multi-institu-
tional cohort.

MATERIALS AND METHODS

National Health Interview Survey
Data from the National Health Interview Survey (NHIS) were ac-

cessed using the Integrated Health Interview Series.14 The NHIS is a
yearly cross-sectional household interview survey conducted by the
Centers for Disease Control and Prevention (CDC).15 The goal of the
NHIS is to monitor the health of the civilian, noninstitutionalized U.S.
population, primarily for the purpose of monitoring trends in illness and
tracking progress toward achieving national health objectives. Variables
extracted from the overall data set for the year 2009 (most recent data
release) included adults that were “told they had sinusitis during the
past 12 months,” self-reported race (white and African American and
Asian), self-reported ethnicity (Hispanic/Latino), insurance status, med-
ical specialist visitation, surgical procedures, inability to work because of
health, and delays in medical treatment due to cost.

Data were imported into statistical software (STATA v.11.1; StataCorp,
College Station, TX) and cross-referenced with publicly reported records
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for accuracy. Observations were stratified into groups with and without
sinusitis as well as along racial and ethnic categories. Complexities
inherent in the initial study design were respected using sampling
weights for each observation, ensuring appropriate standard errors.
Descriptive statistics were compiled and comparisons among racial/
ethnic groups were conducted using chi-square analysis at the 0.05
�-level.

National Ambulatory Medical Care Survey/National
Hospital Ambulatory Medical Care Survey

The 2006 National Ambulatory Medical Care Survey (NAMCS) and
National Hospital Ambulatory Medical Care Survey (NHAMCS)
were accessed via publicly available data from the CDC.16 These
surveys collect detailed information regarding patient visits to non-
federal physicians, emergency departments (EDs), and outpatient
department (OD) care facilities. A patient visit was considered to be
for CRS if the physician used a primary, secondary, or tertiary diag-
nostic code indicating chronic sinusitis. Information regarding race
and ethnicity was captured using classifications similar to those in the
NHIS. For each CRS visit, details regarding use of antibiotics, nasal
steroids, and decongestants were recorded, as well as the provider’s
medical specialty where appropriate. To adequately capture compre-
hensive prescription patterns, drug categories were identified by
collapsing the eight medication variables recorded at each visit and
using only the first level (broadest category) of the Multum Lexicon
therapeutic classification system (Cerner Multum, Inc., Denver, CO)
for each medication. Data were analyzed using statistical software
and the associated Complex Sampling Modules (SPSS v.19; SPSS, Inc.,
Chicago, IL) to accurately use patient weighted sampling methods.
Differences in all prevalence measures between race/ethnic groups
were assessed using chi-square tests at the 0.05 �-level. Prevalence
values were compared with national estimates from the U.S. Census.1

Per CDC recommendations, data derived from the NAMCS and
NHAMCS were not considered a reliable estimate if the relative
standard error was �30% or if the variable had �30 total records. All
patient parameters failing to meet those criteria were denoted with an
asterisk.

Published Studies Reporting Surgical Outcomes for
CRS

A literature review was performed using the U.S. National Library
of Medicine to identify studies reporting efficacy outcomes for CRS
after ESS.17 The search was conducted using exploded Medical Sub-
ject Headings corresponding to “sinusitis,” “endoscopic,” and “sur-
gery.” References from systematic reviews on ESS outcomes were also
scanned to ensure all relevant publications were identified. Studies
were included if they were performed in the United States and
reported either QOL or symptom-related outcomes after ESS on or
after 1995. Case–control studies and case series with �20 subjects
were excluded, as were recent studies reporting outcomes after bal-
loon dilatation. Studies meeting inclusion/exclusion criteria were
reviewed to identify the outcome measure of interest, total study size,
sample size of minority patients, and whether a subgroup analysis
was performed in minority groups. In those instances where more
than one publication used the same underlying cohort, all studies
were reviewed and those reporting race/ethnicity were selected for
presentation. If none of the studies reported data on race or ethnicity,
then data from the largest study were presented.

Subgroup Analysis of Multi-institutional Cohort
We have previously reported overall findings from a multi-institu-

tional cohort of adult patients with CRS enrolled between July 2004
and April 2009.18 All subjects were diagnosed with CRS according to
Task Force consensus criteria19 and elected to pursue ESS after failing
initial medical management at three participating medical centers

(Oregon Health Sciences University, Stanford University, and the
Medical College of Wisconsin). Self-reported race and ethnicity were
recorded according to the classification system required by the Na-
tional Institutes of Health. Patients reported a racial classification of
African American/black, American Indian/Alaskan Native, Asian,
Native Hawaiian/Pacific Islander, or white/Caucasian. In addition to
race, each patient was asked to report an ethnicity of either Hispanic/
Latino or non-Hispanic/Latino. Additional demographic and socio-
economic characteristics included age, gender, education (years), and
household income.

Baseline computed tomography (CT) scans and endoscopic exams
were graded according to the Lund-Mackay and Lund-Kennedy scor-
ing systems, respectively.20,21 Disease-specific QOL before and after
ESS was evaluated using the Rhinosinusitis Disability Index (RSDI;
range, 0–120) and the Chronic Sinusitis Survey (CSS; range, 0–100),
with clinicians blinded to all QOL responses throughout the study’s
duration.22,23 Higher scores indicate worse QOL on the RSDI, and
higher scores represent better QOL on the CSS instrument. The study
protocol was approved by the Institutional Review Board at each
medical center before enrollment. The Institutional Review Board at
Oregon Health and Science University provided approval for this
human subjects investigation.

Analyses were conducted using commercially available statistical
software (SPSS v.19.0; SPSS, Inc.). For the uniformity of analyses, data
were reorganized into non-Hispanic white, non-Hispanic African
American, Hispanic, Asian, and Other. Although an “Other” category
is not ideal, the small sample size was not conducive to meaningful
analysis in the remaining racial groups. Demographic and socioeco-
nomic characteristics among race/ethnicity groups were compared,
as were differences in baseline CT and endoscopy scores. Baseline
QOL responses were reported by race/ethnic category as well as the
change after ESS, using the last available follow-up for analysis.
One-way analysis of variance (ANOVA) and independent t-tests were
used when continuous measures were normally distributed; Kruskal-
Wallis and Mann-Whitney U tests were used for nonparametric dis-
tributions. Frequency differences were compared using Pearson’s
chi-square or exact test where appropriate, with means (SDs) reported
throughout. Multivariate linear regression was used to examine
whether or not significant differences in descriptive characteristics
significantly confound the relationship between race/ethnicity and
the changes in QOL outcomes. Confounding was determined to be
present if there was a difference of �10% in the effect estimate for
each race/ethnicity variable.

RESULTS

National Health Interview Survey
A total of 27,731 U.S. residents responded to the NHIS in 2009,

including 2380 African Americans, 610 Hispanics, 435 Asians, and
24,191 white adults. A diagnosis of sinusitis was reported by 13.8% of
African Americans and 13.0% of white respondents, with lower prev-
alence seen in Hispanics (8.8%) and Asians (7.0%). Across all groups,
those reporting sinusitis were more likely to be unable to work due to
medical illness than those without sinusitis, with significant differ-
ences across race/ethnicity categories (Fig. 1; p � 0.001). The largest
impact on work absenteeism for sinusitis patients was seen in African
Americans, with just over 23% missing work in the past year. Signif-
icant differences in medical insurance status were seen across racial/
ethnic groups (Fig. 2). In those with sinusitis, 24.3% of Hispanics were
uninsured, compared with 17.6% of African Americans, 11.1% of
white adults, and 10.5% of Asians (p � 0.001). Hispanics and African
Americans with sinusitis were also more likely to delay medical care
because of cost-related concerns than other groups (Fig. 3; both p �
0.001). With regard to treatment, white adults with sinusitis were
more likely to have seen a medical specialist in the last 12 months and
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were more likely to have undergone a surgical procedure than other
racial/ethnic groups (Fig. 4; p � 0.001 and p � 0.001, respectively).

National Ambulatory Medical Care Survey/National
Hospital Ambulatory Medical Care Survey

CRS accounted for an estimated 20.3 million of 902 million (2.3%)
total physician visits represented by the NAMCS in 2006. The fre-
quency of CRS physician visits was similar across race/ethnic classi-
fications: non-Hispanic white (2.3%), African American (2.7%), His-

panic/Latino (2.0%), and Asian (1.4%; (p � 0.050). The NHAMCS ED
data estimated 1.2 million visits (1.0%) for CRS out of a total 119.2
million ED visits. The NHAMCS OD data estimated 2.3 million visits
(2.3%) for CRS out of 102.2 million total OD visits. Non-Hispanic
white patients accounted for a greater percentage of physician and
outpatient visits for CRS, compared with population estimates from
the 2010 U.S. census (Fig. 5). In comparison, African Americans
accounted for �34.3% of ED visits, despite comprising only 12.6% of
the U.S. population. A total of 47.5% of white patients had private
insurance for ED visits, compared with only 29.5% of African Amer-
icans and 36.0% of Hispanic/Latinos (p � 0.001). Estimates of physi-
cian visits, stratified by provider, and frequencies of medications
prescribed across race/ethnicity category were deemed unreliable
because of insufficient sample size and/or large standard error.

Published Studies Reporting Surgical Outcomes for
CRS

The literature review identified 1784 abstracts reporting surgical
outcomes for CRS. After application of the prespecified inclusion/
exclusion criteria, publications from 10 research groups were exam-
ined in detail and study characteristics were presented in tabular
form (Table 1). Together, these studies examined outcomes for 1783
individuals with CRS, with 5 of 10 studies performed in a prospective
fashion. Each study took place at a tertiary medical center between
1995 and 2010, with most occurring in large, urban cities. Data de-
scribing race and/or ethnicity of the study participants were not
presented for 90% of these studies. For those authors with multiple
publications, none of the excluded studies reported race or ethnicity
data for study participants. The study by Smith et al. in 2010 did
report the racial and ethnic makeup of study participants, with 35 of
302 patients from a minority group.18 However, subgroup analysis
according to race/ethnicity was done only in a dichotomous fashion
(white versus nonwhite), which allowed little inference regarding
specific groups. Other prior publications from this same group have
not presented detailed subgroup analysis according to specific racial
and ethnic categories.

Subgroup Analysis of Multi-institutional Cohort
A total of 518 adult patients with CRS were enrolled after electing

to undergo ESS. Minority race/ethnic groups comprised 18.2% of the
cohort, with 23 Asians (4.4%), 20 African Americans (3.9%), 11 His-
panics (2.1%), 4 American Indians (1%), and 4 Native Hawaiians (1%).
Baseline demographic findings, clinical characteristics, and socioeco-
nomic factors are shown in Table 2. Significant differences were seen
across race/ethnicity classifications for gender distribution, smoking,

Figure 1. Percentage of U.S. adults unable to work because of medical
problem. Data from the 2009 National Health Interview Survey. Respon-
dents indicated whether a physical, mental, or emotional problem currently
kept them from working at a job or business.

Figure 2. Percentage of sinusitis patients without medical insurance. Data
from the 2009 National Health Interview Survey.

Figure 3. Percentages of adults with sinusitis delaying medical care because
of worry about cost. Data from the 2009 National Health Interview Survey.

Figure 4. Percentage of adults with sinusitis visiting a medical specialist or
undergoing surgery in the last 12 months. Data from the 2009 National
Health Interview Survey. Includes both outpatient and inpatient surgical
procedures.
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education, and household income. Regarding objective measures of
CRS, no differences were seen among race/ethnicity groups for CT,
endoscopy, or olfaction scores (Table 3).

A significant difference in baseline QOL was observed among
race/ethnicity groups for the total RSDI score as well as the physical
and functional subscales (Table 3). These differences were not seen
with the CSS instrument. Pairwise testing comparing white patients
to minority groups showed a significant difference for RSDI re-
sponses from white patients when compared with Hispanic patients.
Hispanic patients reported worse RSDI total scores (46.2 [19.6] versus
72.6 [24.7]; p � 0.001), physical subscale scores (18.5 [7.5] versus 28.7
[8.1]; p � 0.001), and functional subscale scores (15.1 [7.0] versus 22.7
[8.4]; p � 0.001). Using linear regression, race/ethnicity remained a
significant predictor of total RSDI scores after controlling for demo-
graphic factors (age and sex), medical comorbidities (revision sur-
gery, asthma, allergies, depression, and smoking), and socioeconomic
(income and years of education) factors (p � 0.001).

QOL responses after ESS were available for 362 patients with �6
months follow-up. As a whole, the entire cohort showed significant
improvements on all QOL measures after surgery (all p � 0.001).
Change in QOL after surgery was compared across groups defined by
race/ethnicity. No differences by race/ethnicity were seen for total
RSDI, total CSS, or any mean subscale score (Table 4).

DISCUSSION
This study used several independent data sources to explore CRS in

the context of race and ethnicity. The NHIS, NAMCS, and NHAMCS
suggest that CRS is a significant health condition for all major race/
ethnic groups in the United States and accounts for a substantial
portion of physician visits regardless of race or ethnic background.
Not surprisingly, these data also suggested that differences in insur-
ance status, specialist visits, and treatment exist across race/ethnic
groups with CRS. Specific data regarding race/ethnicity in patients

Figure 5. Percentage of patient visits for chronic rhinosi-
nusitis by race/ethnicity. Data from 2006 National Ambula-
tory Medical Care Survey and National Hospital Ambulatory
Medical Care Survey. Asterisk indicates unreliable popula-
tion estimates because of insufficient sample size or relative
standard error �30%.

Table 1 Race/ethnicity data in studies reporting efficacy outcomes after surgery in patients with CRS

Study Year Location Practice Design Outcome Size
(n)

Race/Ethnicity
Reported

Minority
(n)

Smith et al.18 2010 Portland, OR* Tertiary Prospective cohort RSDI, CSS, SF-36 302 Yes 35
Bhattacharyya24 2009 Boston, MA Tertiary Prospective,

consecutive series
Rhinosinusitive Symptom

Inventory
286 No

Tabaee et al.25 2006 New York,
NY

Tertiary Retrospective review SNOT-20 179 No

Deal and
Kountakis26

2004 Augusta, GA Tertiary Prospective cohort SNOT-20 201 No

Khalid et al.27 2004 Philadelphia,
PA

Tertiary Convenience series SF-36 150 No

Jones et al.28 1998 St Louis, Mo Tertiary Prospective cohort SNOT-20 49 No
Senior et al.29 1998 Philadelphia,

PA
Tertiary Retrospective cohort Symptom Questionnaire 120 No

Winstead and
Barnett30

1998 Louisville,
KY

Tertiary Prospective cohort SF-36 125 No

Chambers et
al.31

1997 Columbia,
Mo

Tertiary Retrospective review Symptom Questionnaire 182 No

Conte and
Holzberg32

1996 Livingston,
NJ

Private Retrospective review Symptom Questionnaire 81 No

Metson
Gliklich33

1995 Boston, MA Tertiary Prospective cohort CSS, SF-36 108 No

*Enrollment study sites included Milwaukee, WI, and Palo Alto, CA.
CRS � chronic rhinosinusitis; SNOT-20 � Sino-nasal Outcomes Test 20; CSS � Chronic Sinusitis Survey; SF-36 � Medical Outcomes Study Short Form 36.
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undergoing ESS were sparse, with most studies failing to provide
adequate breakdowns along race/ethnicity subgroups. In-depth anal-
ysis of a single, large cohort did show baseline differences across
race/ethnic groups with regard to socioeconomic factors and QOL.

Importantly, QOL did appear to improve significantly in all groups
regardless of racial or ethnic background.

Health differences across groups defined by race and ethnicity
could be explained by true biological differences or simply by con-

Table 2 Demographic and clinical characteristics by race/ethnicity categories (n � 518)

White (n � 455) African American
(n � 20)

Asian (n � 23) Hispanic/Latino
(n � 11)

Other (n � 9) p-Value

Demographics
Age (mean yr �SD�) 47.7 (14.0) 47.4 (13.1) 44.1 (15.3) 45.7 (9.8) 47.2 (11.0) 0.807
Education (mean yr �SD�) 14.9 (2.6) 13.9 (2.8) 17.0 (2.0) 14.2 (2.1) 13.7 (1.5) �0.001
Gender n (%)

Male 241 (53.0) 6 (30.0) 14 (60.9) 2 (18.2) 4 (44.4)
Female 214 (47.0) 14 (70.0) 9 (39.1) 9 (81.8) 5 (55.6) 0.041

Household Income n (%)
$0–25,000 60 (13.2) 6 (30.0) 3 (13.0) 2 (18.2) 1 (11.1)
$26–50,000 89 (19.6) 7 (10.0) 8 (34.8) 1 (9.1) 3 (33.3)
$51–75,000 86 (18.9) 3 (15.0) 2 (8.7) 5 (45.5) 1 (11.1)
$76–100,000 82 (18.0) 2 (10.0) 0 (0.0) 2 (18.2) 2 (22.2)
$100,000� 137 (30.1) 2 (10.0) 10 (43.5) 1 (9.1) 1 (11.1) �0.001

Clinical characteristics n (%)
Allergic rhinitis 143 (31.4) 9 (45.0) 4 (17.4) 4 (36.4) 4 (44.4) 0.329
Nasal polyposis 175 (38.5) 7 (35.0) 13 (56.5) 4 (36.4) 5 (55.6) 0.382
Asthma 174 (38.2) 6 (30.0) 8 (34.8) 3 (27.3) 6 (66.7) 0.363
Aspirin intolerance 50 (11.0) 1 (5.0) 3 (13.0) 2 (18.2) 3 (13.0) 0.643
Prior sinus surgery 271 (59.6) 10 (50.0) 13 (56.5) 6 (54.5) 7 (77.8) 0.703
Smoker 29 (6.4) 5 (25.0) 2 (8.7) 0 (0.0) 0 (0.0) 0.040

Table 3 Objective CRS measures by race/ethnicity categories (n � 518)

White (n � 455) African American
(n � 20)

Asian (n � 23) Hispanic/Latino
(n � 11)

Other (n � 9) p-Value

Objective Measures (mean �SD�)
Lund-Mackay CT score 12.4 (6.5) 13.2 (5.6) 14.6 (5.6) 11.6 (7.2) 12.4 (7.2) 0.520
Lund-Kennedy endoscopy score 7.0 (5.1) 8.0 (4.0) 6.3 (4.2) 4.4 (2.8) 7.9 (3.8) 0.284
Olfactory (SIT) score 26.8 (10.6) 23.4 (10.8) 23.6 (10.1) 26.4 (9.4) 26.7 (6.9) 0.106

QOL (mean �SD�)
RSDI physical 18.5 (7.5) 21.4 (8.5) 19.9 (6.7) 28.7 (8.1) 21.9 (8.8) 0.001
RSDI functional 15.1 (7.0) 17.6 (9.0) 15.9 (5.8) 22.7 (8.4) 19.6 (8.7) 0.005
RSDI emotional 12.6 (7.7) 13.7 (10.6) 14.6 (6.5) 21.1 (11.3) 14.2 (9.3) 0.076
RSDI total 46.2 (19.6) 52.7 (24.7) 50.4 (16.7) 72.6 (24.7) 55.7 (25.2) 0.002
CSS symptom 29.7 (26.9) 28.3 (27.1) 35.9 (25.7) 26.5 (21.4) 24.1 (30.7) 0.745
CSS medication 48.1 (25.9) 48.3 (29.7) 56.2 (23.2) 48.5 (33.7) 43.5 (22.0) 0.613
CSS total 38.8 (20.4) 38.3 (23.0) 46.0 (17.8) 37.5 (15.3) 33.8 (18.7) 0.412

CRS � chronic rhinosinusitis; CT � computed tomography; QOL � quality of life; SIT � Smell Identification Test; RSDI � Rhinosinusitis Disability Index;
CSS � Chronic Sinusitis Survey.

Table 4 Postoperative changes in QOL measures across race/ethnicity categories (n � 362)

QOL: (mean �SD�) White (n � 324) African American
(n � 10)

Asian (n � 15) Hispanic/Latino
(n � 6)

Other (n � 7) p-Value*

RSDI physical 	7.3 (7.2) 	10.0 (10.5) 	5.9 (9.1) 	4.0 (6.3) 	7.4 (13.8) 0.885
RSDI functional 	6.7 (7.0) 	7.1 (11.4) 	5.7 (7.8) 	2.5 (4.0) 	9.0 (9.9) 0.457
RSDI emotional 	5.1 (7.0) 	4.0 (9.9) 	6.3 (10.3) 	1.3 (6.6) 	2.6 (10.1) 0.756
RSDI total 	19.1 (18.4) 	21.1 (30.0) 	18.0 (25.2) 	7.8 (12.5) 	19.0 (32.9) 0.714
CSS symptom 31.2 (31.3) 32.5 (32.5) 32.8 (33.1) 6.9 (35.5) 46.4 (34.0) 0.376
CSS medication 12.4 (26.7) 15.8 (38.2) 15.6 (36.3) 	2.8 (31.0) 4.8 (6.6) 0.812
CSS total 21.7 (21.9) 24.1 (33.1) 24.2 (29.2) 2.1 (26.1) 25.6 (16.0) 0.383

*The p value for the global test of difference among racial groups.
QOL � quality of life; RSDI � Rhinosinusitis Disability Index; CSS � Chronic Sinusitis Survey.
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founding from other socioeconomic variables. Given the rarity of true
biological differences defined by race/ethnicity, many researchers
prefer to avoid discussion of this patient characteristic altogether.
Adjustment for socioeconomic factors such as insurance status, in-
come, and education will often account for a sizable portion of health
differences by race.5 However, there remain reasons to study the
impact of race and ethnicity on medical conditions. In the clinical
research setting, adjustment for a limited set of socioeconomic factors
rarely accounts fully for the impact of race or ethnicity. Oftentimes, as
in this study, some difference by race/ethnicity will persist, most
likely representing some degree of residual confounding.

Disregarding information on race/ethnicity can also obscure in-
equalities with health care access and/or service use. A major ques-
tion that remains is whether minority groups with CRS receive ap-
propriate levels of medical and surgical care. The national studies
reviewed here are not designed to fully answer this question, espe-
cially with regard to surgery, but do suggest that differences may
exist. Additionally, results of the literature review from this study
highlight the fact that very little published information exists regard-
ing ESS outcomes in minority groups. This may simply represent
authors choosing to not include information regarding race/ethnicity,
or it might indicate underrepresentation of minorities in surgical
cohorts. When reviewing data from our cohort, minority groups
accounted for only 18%, when compared with the national average of
35%. African Americans and Hispanics were especially underrepre-
sented. Although some of this disparity might represent geographic
distribution of minority groups with regard to study sites, it is equally
if not more plausible that differences in income, insurance status, or
referral pattern are causal. Further research is needed to quantify
rates of ESS in patients with CRS and better qualify possible barriers
to health care.

In the cohort analysis, Hispanic patients were found to report
worse baseline scores on the RSDI instrument after controlling for
socioeconomic factors. The difference in RSDI far exceeded statistical
and clinical significance but was not mirrored on the CSS instrument,
CT, or endoscopy. One possibility is that Hispanic patients present for
surgery when symptoms reach a more severe threshold. Another
explanation is that their disease is of equal severity, but Hispanic
patients express QOL impacts more forcefully, possibly reflecting
differences in language or culture. Although highly significant, this
finding could also represent a false positive or be specific to our
population. Further research in this group is needed to explore QOL
impacts of CRS.

There are several important limitations that may affect study con-
clusions. The NHIS reported prevalence of physician-diagnosed “si-
nusitis” over the preceding year. This estimate was assumed to rep-
resent CRS, but in some instances patients may have been diagnosed
with acute sinusitis. Additionally, estimates regarding specialist visits
and surgery may not represent care for sinusitis specifically and thus
should be considered hypothesis generating as opposed to firm esti-
mates. It should also be kept in mind that the present study used
national survey data from 2006 (NAMCS/NHAMCS) and 2009
(NHIS). Although this represents the latest data made publicly avail-
able, recent trends over the last several years would not be identified.
The NAMCS/NHAMCS sampling scheme uses patient-weighted es-
timates from participating centers/physicians and thus may not fully
capture the true national prevalence of ambulatory patients with CRS.
The incorporated literature review was limited to surgical cohort
studies because of the paucity of QOL outcomes research involving
continued medical therapy for CRS. Potential misclassification bias of
multiracial patients may also exist within the surgical cohort analysis,
because patients with CRS were prompted to select a single race or
ethnic group.

CONCLUSION
National survey data suggest that CRS is a significant health con-

dition for all major race/ethnic groups in the United States, account-

ing for a sizable portion of office, ED, and OD visits. Differences were
seen in insurance status, work absenteeism, and resource use across
all race/ethnic groups with CRS. Despite its prevalence, few pub-
lished studies include information regarding minority patients with
CRS. When considering ESS specifically, most large studies do not
provide details of race/ethnicity. Analysis of available cohort data
did show underrepresentation of minority patients in surgical out-
comes studies. Given the demographic shift underway in the United
States, specific attention should be given to understanding CRS
within the context of racial and ethnic minority populations.
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