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Sex, Race, and
Ethnicity Differences
in Patients Presenting
With Diverticular
Disease at Emergency
Departments in the
United States: A
National Cross-
Sectional Study
Diverticular disease, including
diverticulitis and diverticular

bleeding, is one of the most common
gastrointestinal diseases in the United
States.1,2 Annually, diverticulitis alone
is estimated to be responsible for more
than 450,000 emergency department
(ED) visits and 200,000 inpatient ad-
missions in the United States, resulting
in an healthcare expenditure of nearly
9 billion dollars.2 A previous study by
Wheat et al showed sex and race dif-
ferences in the rates of hospitalization
for diverticular disease.3 Likewise,
Bollom et al showed sex differences in
diverticulitis prevalence in the ED in
2013.4 However, it is unclear if sex
differences have persisted or if race/
ethnicity differences exist among pa-
tients presenting to the ED, which
represents a wider spectrum of disease
severity. We examined the association
of sex, race, and ethnicity with ED
visits for diverticulitis and diverticular
bleeding, according to disease severity,
in the United States.

Patients who presented to the ED
with diverticular disease were identi-
fied using International Classification
of Diseases (ICD) codes from the 2019
Nationwide Emergency Department
Sample (NEDS), the largest all-payer
ED database in the United States.5

NEDS includes information from the
ED visit and the subsequent inpatient
hospitalization if the patient is
admitted. Procedures indicative of
disease severity were identified with
ICD and Current Procedural Terminol-
ogy codes, including red blood cell
(RBC) transfusions and abdominal
procedures associated with manage-
ment of severe disease (eg, colectomy,
lavage, and drainage). Complicated
diverticulitis was defined by the pres-
ence of either a diagnosis code with
mention of abscess/perforation or an
abdominal procedure. Severe divertic-
ular bleeding was defined by the
receipt of an RBC transfusion. NEDS
documents self-reported race and
ethnicity. Age-adjusted prevalence was
estimated with population distribu-
tions from the US Census Bureau.
Multivariate weighted logistic re-
gressions were employed to analyze
demographic differences in divertic-
ular disease severity and admission
rate with adjustments for de-
mographics, socioeconomic factors,
and Charlson Comorbidity Index.

In 2019, there were 612,035 ED
visits for diverticular disease in the
United States, including 487,569 visits
for diverticulitis and 83,191 visits for
diverticular bleeding (Table A1).
Among these visits, 178,938 (36.7%)
diverticulitis patients and 75,620
(90.9%) diverticular bleeding patients
were admitted. For diverticular disease
overall, mortality was low (0.2%),
average length of stay was 4.34 days,
and average inpatient cost was
$4595.4 US dollars (Table A2).

Overall diverticulitis prevalence
was higher in women (228.0/100,000
population) compared to that in men
(118.0) (Figure A), particularly in pa-
tients aged more than 40 years
(Figure A1A). Among women, preva-
lence was highest in Whites (312.3)
followed by Blacks (296.9) and His-
panics (244.3). Among men, preva-
lence was highest in Hispanics (187.6)
and similar in Blacks (120.3) and
Whites (117.3). Among diverticulitis
patients, women had lower odds hav-
ing complicated disease (odds ratio ¼
0.67; 95% confidence interval ¼
0.65–0.69) and lower odds of admis-
sion (0.88; 0.85–0.90) compared to
men. Blacks, Hispanics, and Asians/
Pacific Islanders had lower odds of
having complicated disease compared
to Whites in both sexes (Figure B).
Blacks had lower odds for admission in
both sexes while Hispanics and Asian/
Pacific Islanders had lower odds of
admission among men (Figure C).

Overall diverticular bleeding prev-
alence was also higher in women
(34.2) compared to that in men (23.7)
(Figure C), particularly in patients aged
more than 40 years (Figure A1B).
Prevalence was highest in both Black
men (53.9) and women (71.5)
compared to other race/ethnicities.
There was no significant difference in
diverticular bleeding severity between
women and men (0.94; 0.88–1.02), but
women had lower odds for admission
(0.88; 0.80–0.97). Blacks, Hispanics,
and Asian/Pacific Islanders had higher
odds of receiving RBC transfusions
compared to White patients (Figure D).
Asian/Pacific Islanders had higher
odds of admission for both sexes, while
Blacks had higher odds of admission
among men (Figure F).

In this study, we showed that
diverticular disease prevalence and
severity differs by sex and race/
ethnicity in ED visits in the United
States. Our observation of increased
diverticular disease prevalence in
women compared to men in the ED
setting is consistent with the findings
from Wheat et al among inpatients,3

and with findings from Bollom et al
from the 2013 NEDS.4 In age-stratified
analyses, we found that prevalence of
both diverticulitis and diverticular
bleed was higher in men before age
40 years and higher in women after
age 40 years. A prior study of diver-
ticulitis epidemiology from 1980 to
2007 showed a trend shift in sex dif-
ferences around age 50–59 years.6 The
younger trend shift in our study may
reflect increasing prevalence of diver-
ticular disease in younger patients.3,4

Although the pathophysiology for
these sex differences are unknown,
possible explanations include sex dif-
ferences in lifestyle and environmental
factors associated with diverticulitis,
including obesity, physical activity, and
menopause.3,7,8 Despite a higher
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Figure. (A) Age-adjusted prevalence per 100,000 population for diverticulitis stratified by sex and race/ethnicity. (B)
Multivariate regression analyses for complicated vs uncomplicated diverticulitis. (C) Multivariate regression analyses for
inpatient admission among patients presenting with diverticulitis. (D) Age-adjusted prevalence per 100,000 population for
diverticular bleeding stratified by sex and race/ethnicity. (E) Multivariate regression analyses for red blood cell (RBC) trans-
fusion among patients presenting with diverticular bleeding. (F) Multivariate regression analyses for inpatient admission among
patients presenting with diverticular bleeding. Regression models were adjusted for age, sex, Charlson Comorbidity Index,
geographic location, hospital urban-rural and teaching status, income quartile, and insurance. Points indicate odds ratio (OR)
and error bars indicate 95% confidence intervals (CI).
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prevalence of diverticulitis in women,
women had lower odds of complica-
tions and admissions compared to
men. A pooled analysis of 1840 diver-
ticulitis patients also showed a
nonsignificant but lower risk of
complicated diverticulitis in women.9

Further research is needed to eluci-
date the underlying cause for these
observed sex differences.

Within inpatient settings, divertic-
ulitis prevalence has been observed to
be highest in White patients, while
diverticular bleeding prevalence is
highest in Black patients.3 Our study
observed similar patterns in the ED
setting. A possible explanation could
be differences in the prevalence of
diverticula location: Whites have
higher prevalence of distal diverticula,
which are at higher risk for diverticu-
litis, while Blacks have higher preva-
lence of proximal diverticula, which
are at higher risk for hemorrhage.7

Other risk factors for diverticular
bleeding include hypertension, dia-
betes, and vascular disease, which are
more prevalent in Black patients.7 Af-
ter sex stratification, we observed that
White women and Hispanic men had
the highest prevalence of diverticulitis.
Notably, rates of obesity have risen
rapidly in Hispanic men in the United
States over the past 2 decades,10 which
may be contributing to the increase in
diverticulitis in this population.

We observed that Black, Hispanic,
and Asian/Pacific Islander patients
were less likely to have complicated
diverticulitis or be admitted for diver-
ticulitis compared to White patients.
However, non-White patients were
more likely to require RBC transfusion
or admission for diverticular bleeding.
While a prior inpatient study also
found that non-White patients with
diverticulitis were less likely to have
complicated disease,11 a recent pro-
spective study found that Black pa-
tients were less likely to receive RBC
transfusions at similar hemoglobin
levels compared to White patients.12

Nonetheless, studies on race/ethnicity
and diverticular disease severity have
been limited. Therefore, further
research is needed to corroborate
these findings.
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There are several limitations of
this study. First, we used ICD and
Current Procedural Terminology
codes to identify patients with diver-
ticular disease and to assess disease
severity, which may have introduced
misclassification. For example, pa-
tients may receive RBC transfusion for
baseline anemia, which may not
correlate with disease severity. Addi-
tionally, a diagnosis of diverticular
bleeding is unreliable in patients who
are discharged from the ED and never
receive a colonoscopy or other
advanced imaging. Reassuringly, the
majority (90.9%) of diverticular
bleeding patients in our study were
admitted. Second, NEDS only provides
encounter-level data and not patient-
level data. Third, race and ethnicity
data were only available in NEDS
starting in 2019 and sample size was
limited for some patient populations,
especially Native Americans. Finally,
our findings of differences in diver-
ticular disease severity by sex and
race/ethnicity may also be in part due
to differences in diagnosis coding, in-
surance, outpatient treatment, or
transfusion guideline adherence.11,12

In summary, diverticular disease
prevalence is higher in women than in
men, but women are less likely to
have complicated disease. Among
men, diverticulitis prevalence is high-
est in Hispanics and among women,
prevalence was highest among Whites.
Diverticular bleeding prevalence was
highest in both Black men and
women. Non-White patients had lower
odds of complicated diverticulitis, but
higher odds of receiving an RBC
transfusion for diverticular bleeding.
Our findings call for greater aware-
ness and further investigation of un-
derlying causes for the sex and race/
ethnicity differences in diverticular
disease.
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