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BACKGROUND: Previous studies have found that a higher volume
of colorectal surgery was associated with lower mortality rates. While
diverticulitis is an increasingly common condition, the effect of hospi-
tal volume on outcomes among diverticulitis patients is unknown.
OBJECTIVE: To evaluate the relationship between hospital volume
and other factors on in-hospital mortality among patients admitted
for diverticulitis.

METHODS: Data from the Nationwide Inpatient Sample (years 1993
to 2008) were analyzed to identify 822,865 patients representing
4,108,726 admissions for diverticulitis. Hospitals were divided into quar-
tiles based on the volume of diverticulitis cases admitted over the study
period, adjusted for years contributed to the dataset. Mortality according
to hospital volume was modelled using logistic regression adjusting for
age, sex, race, comorbidities, health care insurance, admission type, cal-
endar year, colectomy, disease severity and clustering. Risk estimates
were expressed as adjusted ORs with 95% Cls.

RESULTS: Patients at high-volume hospitals were more likely to be
admitted emergently, undergo surgical treatment and have more
severe disease. In-hospital mortality was higher among the lowest
quartile of hospital volume compared with the highest volume (OR
1.13 [95% CI 1.05 to 1.21]). In-hospital mortality was increased
among patients admitted emergently (OR 2.58 [95% CI 2.40 to 2.78])
as well as those receiving surgical treatment (OR 3.60 [95% CI 3.42 to
3.78)).

CONCLUSIONS: Diverticulitis patients admitted to hospitals with a
low volume of diverticulitis cases had an increased risk for death com-
pared with those admitted to high-volume centres.

Key Words: Colectomy; Diverticulitis; Hospital volume; Mortality

Le volume hospitalier et d’autres facteurs de risque
de mortalité hospitaliere chez les patients atteints
de diverticulite : une analyse nationale

HISTORIQUE : Des études antérieures ont établi qu'un plus fort
volume de chirurgie colorectale s’associait a une diminution du taux de
mortalité. La diverticulite est de plus en plus fréquente, mais on ne con-
nait pas l'effet du volume hospitalier sur I'issue des patients qui en sont
atteints.

OBJECTIF : Evaluer le lien entre le volume hospitalier et d’autres
facteurs sur la mortalité hospitaliere des patients hospitalisés en raison
d’une diverticulite.

METHODOLOGIE : Les chercheurs ont analysé les données du Nationwide
Inpatient Sample (1993 a 2008) pour en extraire 822 865 patients représent-
ant 4 108 726 hospitalisations en raison d’une diverticulite. Ils ont réparti
les hopitaux en quartiles selon le volume de cas de diverticulite admis
pendant la période de I'étude, rajusté compte tenu des années de partici-
pation au fichier de données. Ils ont établi le modele de mortalité selon
le volume hospitalier au moyen de la régression logistique rajustée en
fonction de I’age, du sexe, de la race, des comorbidités, de 'assurance-
maladie, du type d’admission, de I'année civile, de la colectomie, de la
gravité de la maladie et des regroupements. Ils ont exprimé le risque
sous forme de rapport de cote (RC) rajusté ayant un indice de confiance
de 95 %.

RESULTATS : Les patients des hopitaux a fort volume étaient plus
susceptibles d’étre admis en urgence, de subir un traitement chirurgical et
d’avoir une maladie plus grave. La mortalité hospitaliere était plus élevée
dans le plus petit quartile de volume hospitalier que dans celui ayant le
volume le plus élevé (RC 1,13 [95 % IC 1,05 a 1,21]). La mortalité
hospitaliere était plus élevée chez les patients admis d'urgence (RC
2,58 [95 % IC 2,40 a 2,78]) et chez ceux ayant subi un traitement chirur-
gical (RC 3,60 [95 % IC 3,42 a 3,78]).

CONCLUSIONS : Les patients atteints de diverticulite admis dans des
hopitaux ayant un faible volume de cas de diverticulite présentaient un
risque de déces plus élevé que ceux qui étaient admis dans des centres a
fort volume.

n the United States, diverticular disease accounted for approxi-
mately 314,000 hospitalizations in 2006 (1), while in 2005, the
age-adjusted hospitalization rate for diverticulitis was 75.5 per 100,000
persons (2). Diverticulitis develops in 10% to 25% of patients with
diverticulosis (3), and is more common in elderly individuals (4). The
severity of diverticulitis spans from mild (controlled by conservative
medical management) to life-threatening (requiring surgical interven-
tion) (5). Approximately 15% to 20% of patients with diverticulitis
will develop complications such as abscess or fistula formation,
obstruction, bleeding or perforation (3,6).
Consequently, management of diverticulitis depends on the sever-
ity of the disease, with established guidelines recommending non-
operative treatment with dietary modification and administration of

oral or intravenous antibiotics in cases of diverticulitis without the
above complications (7). Percutaneous drainage, in conjunction with
intravenous antibiotics, is the treatment of choice in patients with
large diverticular abscesses (7,8). Between 10% and 45% of patients
who develop diverticulitis will undergo surgical management (9,10),
with approximately 25% of patients requiring surgery during their
initial hospital admission for diverticulitis (10).

Previous studies have found lower mortality rates at high-volume
hospitals during hospitalization or postoperatively for patients with
inflammatory bowel disease (11-13). On the other hand, Karanicolas et
al (14) examined the effects of both surgeon and hospital volumes on
mortality from colorectal resection for various reasons, and found that
while surgeons seeing a higher-volume caseload was associated with a
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lower mortality rate, an association between hospital volume and mor-
tality rates was not observed. Furthermore, Weber et al (15) found that
diverticulosis and diverticulitis patients undergoing sigmoid colon resec-
tion were more likely to receive laparoscopic versus open sigmoid
colectomies in high-volume hospitals, although a difference in mortality
between the two types of surgery was not demonstrated (16). Thus, the
effect of hospital volume on mortality related to surgical and medical
management of diverticulitis remains unknown.

The objectives of the present study were to use a nationally repre-
sentative database of hospital discharges in the United States to deter-
mine the effect of hospital volume on mortality for all inpatients with
diverticulitis, as well as to evaluate other risk factors for mortality on
patients hospitalized for diverticulitis.

METHODS

Study design and patient population

The Nationwide Inpatient Sample (NIS) is a collection of inpatient
records from a cross-section of 1000 acute care hospitals across the
United States (US) representing approximately eight million admis-
sions per year, which provides a 20% stratified sample of US hospitals.
The database is populated using stratified random sampling to ensure
it accounts for approximately 90% of hospital admissions and is repre-
sentative of the US population. The NIS contains deidentified demo-
graphic information, diagnostic and procedure codes based on the
International Classification of Diseases, Ninth Rewvision, Clinical
Modification (ICD-9-CM), outcomes, and hospital characteristics. The
NIS is compiled and validated by the Agency for Healthcare and
Research Quality (Rockville , Maryland, USA).

Data collection and outcomes

ICD-9-CM codes (562.01, 562.03, 562.11 or 562.13) were used to
identify 822,865 patients admitted with diverticulitis in all diagnos-
tic positions from 1993 to 2008. Patients who underwent surgery for
their diverticulitis were identified with the following ICD-9-CM
codes: 45.71, 45.72, 45.73, 45.74, 45.75, 45.76, 45.79, 45.8, 45.81,
45.82 and 45.83. Patients with colostomies (codes 46.1, 46.11,
46.13) and ileostomies (46.2, 46.20, 46.21, 46.22, 46.23, 46.24)
were excluded from the surgery group because the vast majority
(>99%) did not have concurrent coding of resection operations dur-
ing admission. Additionally, all patients were stratified according to
disease severity as defined by the Hinchey classification (17), which
categorizes diverticulitis according to an assessment of peritoneal
contamination. Patients with ICD-9-CM codes 567.22, 569.5 and
614.3 reflecting the presence of a pericolic, mesenteric or walled-off
pelvic abscess were identified as Hinchey I or II. Patients with I[CD-
9-CM codes 567, 567.21, 567.9 and 614.5 reflecting the presence of
either generalized purulent or fecal peritonitis were identified as
Hinchey III or IV.

The primary comparison of interest was hospital volume, which was
determined by dividing the hospitals into quartiles based on the total
number of diverticulitis patients admitted over the total study period.
The variable number of years each hospital contributed to the dataset
was taken into account. The median number of diverticulitis admissions
at a single hospital was 440 (interquartile range 216 to 793). The pri-
mary outcome of interest in the present study was in-hospital mortality.

Statistical analysis

Descriptive statistics with Wald confidence limits, with NIS sample
weights taken into account, were used to summarize patient charac-
teristics in each quartile of hospital volume. A complete case analysis
was used for the comparison of all patient characteristics, covariates
and outcomes.

All risk estimates are represented by adjusted ORs created using
logistic regression with a marginal generalized estimating equation
extension. The generalized estimating equations account for clustering
of responses by hospital (ie, to account for the potential correlation of
outcomes between patients from the same hospital). The sampling
weights for each observation were included in all analyses. For all
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multivariable analyses, the following variables were included as covari-
ates: age, categorized as <40, 40 to 64 and >65 years of age; sex; race and
ethnicity classified as non-Hispanic white, black, Hispanic and other/
unavailable (because multiple states purposely do not collect informa-
tion on race); comorbidity index scores, which were based on the pres-
ence of 30 illnesses and modelled continuously (18); health insurance
status, classified as Medicare, Medicaid, private insurance, self-pay or
other; admission type, classified as elective, urgent (which requires
immediate attention for care or treatment) or emergent (which denotes
medical intervention required as a result of severe, potentially fatal or
disabling conditions); disease severity determined by ICD-9 codes
reflecting Hinchey classification, categorized as no Hinchey score,
Hinchey I or II, and Hinchey III or IV; calendar year of admission, mod-
elled as a continuous variable; and whether the patient underwent a
colectomy as surgical treatment. A sensitivity analysis was performed in
which only patients who had diverticulitis as the primary diagnosis on
admission were included in the analysis.

All analyses were performed using SAS version 9.2 (SAS Institute,
USA); associations with P<0.05 were considered to be statistically
significant.

RESULTS

Between 1993 and 2008, a total of 822,865 patients who were
admitted for diverticulitis were captured in the NIS sample. This
represents an estimated 4,108,726 admissions for diverticulitis
nationwide over the course of the study period. The characteristics
of patients admitted for diverticulitis, stratified according to hospi-
tal volume, are summarized in Table 1. Data were missing only for
patient sex (n=1051), insurance type (n=2081) and admission type
(n=78,069). Of note, patients at high-volume hospitals were more
likely to be admitted emergently and were more likely to undergo
surgical treatment.

Patient mortality according to hospital volume

Table 2 lists the raw mortality rate, and unadjusted and adjusted OR of
mortality according to hospital volume among diverticulitis patients.
A total of 80,731 admissions had data missing from the adjusted
model, leaving data representing 3,719,102 admissions nationwide.
Patients admitted to the lowest-volume hospitals were 1.13 times more
likely to die (95% CI 1.05 to 1.21) during hospital admission than
patients admitted to higher-volume hospitals. A similar trend was
observed in patients in the second lowest quartile of hospital volume
(OR 1.12 [95% CI 1.04 to 1.20]).

For the sensitivity analysis, restricting the analysis to patients that
had diverticulitis listed as their primary diagnosis on admission, a total
of 2,638,832 admissions were included in the final adjusted model.
The trend was similar to the comparison of hospital volume among all
individuals with diverticulitis: patients admitted to the lowest and
second lowest quartiles of hospital volume were 1.17 (95% CI 1.06 to
1.29) and 1.16 (95% CI 1.05 to 1.28) times more likely to die during

their admission compared with high-volume hospitals, respectively.

Other predictors of mortality in diverticulitis

Table 3 lists other factors, aside from hospital volume, that are associ-
ated with mortality among diverticulitis patients. The odds of mortal-
ity were greater with increased age (=60 versus <40 years of age: OR
13.53 [95% CI 10.28 to 17.82]), greater burden of comorbidities (OR
1.45 [95% CI 1.43 to 1.47]), having a type of health insurance other
than a private provider (Medicare versus private: OR 1.55 [95% CI
1.42 to 1.69]), being admitted to hospital urgently or emergently ver-
sus electively (OR 1.90 [95% CI 1.76 to 2.06] and OR 2.58 [95%
CI 2.40 to 2.78], respectively), undergoing surgical treatment (OR
3.60 [95% CI 3.42 to 3.78]), having an ICD-9 code corresponding to a
more severe disease according to the Hinchey classification (Hinchey I
and II versus 0, OR 1.18 [95% CI 1.11 to 1.27]; Hinchey III and IV
versus 0, OR 3.07 [95% CI 2.82 to 3.34]), and being admitted to a
hospital in the Northeastern US. The odds of mortality was decreased
among female patients (OR 0.90 [95% CI 0.87 to 0.94]), individuals of
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Hospital volume and diverticulitis

TABLE 1
Characteristics of patients admitted for diverticulitis between 1993 and 2008, according to hospital volume quartile
All hospitals Hospital volume
(n=4,108,726) 1st quartile 2nd quartile 3rd quartile 4th quartile
Age*, years
<40 7.0 (6.9-7.1) 6.8 (6.7-6.9) 7.2 (7.1-7.3) 7.1(7.0-7.2) 6.9 (6.8-7.0)
40-59 38.6 (38.4-38.7) 36.5 (36.3-36.7) 39.0 (38.7-39.1) 39.4 (39.2-39.6) 39.4 (39.2-39.6)
>60 54.4 (54.3-54.5) 56.7 (56.5-56.9) 53.9 (53.7-54.1) 53.4 (53.2-53.6) 53.7 (53.5-53.9)
Sex*
Male 39.2 (39.1-39.3) 38.0 (37.8-38.2) 39.0 (38.8-39.2) 39.6 (39.4-39.8) 40.2 (39.9-40.4)
Female 60.8 (60.7-60.9) 62.0 (61.8-62.2) 61.0 (60.8-61.2) 60.4 (60.2-60.6) 59.8 (59.6-60.1)
Race/ethnicity*

Non-Hispanic white
Black
Hispanic
Unavailable
Comorbidity score*, mean
Health insurance*
Private
Medicare
Medicaid
Self-pay
Other
Admission type*
Elective
Urgent
Emergent
Hinchey classification*
0
lorll
Illor IV
Surgical treatment®
Partial or total colectomy

63.8 (63.7-64.0)
5.4 (5.4-5.5)
5.4 (5.3-5.4)

25.4 (25.3-25.5)

1.78 (1.77-1.78)

36.5 (36.4-36.6)

53.7 (53.6-53.8)
4.1 (4.1-4.2)
3.3(3.3-3.4)
2.3 (2.3-2.4)

20.5 (20.5-20.7)
24.1 (24.0-24.2)
55.3 (55.2-55.4)

90.3 (90.3-90.4)
8.1(8.0-8.1)
1.6 (1.6-1.6)

20.8 (20.7-20.9)

58.5 (58.2-58.7)
0 (4.9-5.1)
2 (5.1-5.3)
31.4 (31.1-31.6)
1.77 (1.77-1.78)

31.5 (31.3-31.7)
56.5 (56.3-56.8)
5 (5.4-5.6)
9 (3.9-4.0)
6 (2.5-2.7)

215 (21.3-21.7)
30.2 (30.0-30.4)
48.3 (48.1-48.6)

91.8 (91.6-91.9)
6.7 (6.6-6.8)
1.5 (1.5-1.6)

17.4 (17.3-17.6)

59.5 (59.3-59.7)
7 (5.6-5.8)
4 (5.3-5.5)
29.4 (29.2-29.6)
1.80 (1.79-1.80)

36.3 (36.1-36.6)
53.3 (53.1-53.5)
3 (4.2-4.3)
4(3.3-3.5)
7 (2.6-2.7)

20.8 (20.7-21.0)
25.2 (25.0-25.4)
54.0 (53.7-54.2)

90.5 (90.4-90.6)
7.8 (7.7-7.9)
1.7 (1.6-1.7)

20.8 (20.7-21.0)

65.3 (65.1-65.5)
0 (4.9-5.1)
2 (4.1-4.3)
25.5 (25.3-25.6)
1.77 (1.76-1.78)

38.8 (38.6-39.0)
52.3 (52.0-52.5)
7 (3.7-3.8)
2(3.2-3.3)
0 (1.9-2.0)

20.1 (19.9-20.2)
21.6 (21.4-21.8)
58.4 (58.1-58.6)

89.9 (89.7-90.0)
8.5 (8.4-8.6)
1.6 (1.6-1.7)

22.1 (21.9-22.3)

72.2 (72.0-72.4)
6.0 (5.9-6.1)
6.7 (6.6-6.8)

15.1 (14.9-15.2)

1.77 (1.77-1.78)

39.4 (39.2-39.63)
52.7 (52.5-53.0)
3.0 (2.9-3.1)
2.7 (2.7-2.8)
2.1 (2.1-2.2)

19.9 (19.7-20.1)
19.6 (19.5-19.9)
60.4 (30.2-60.6)

89.2 (89.1-89.4)
9.2 (9.1-9.3)
1.6 (1.5-1.6)

23.0 (22.8-23.2)

Data presented as % (95% Cl) unless otherwise indicated. *P<0.0001

TABLE 2

Mortality rate, unadjusted and adjusted OR of mortality of diverticulitis patients according to hospital volume quartile

Hospital volume

Mortality rate,
% (95% ClI)

Unadjusted*
OR (95% Cl)

Adjusted’
OR (95% Cl)

1st quartile (lowest)
2nd quartile

3rd quartile

4th quartile (highest)

1.80 (1.74-1.86)
1.90 (1.83-1.96)
1.89 (1.83-1.95)
1.90 (1.83-1.95)

0.94 (0.90-0.99)
1.00 (0.95-1.04)
0.9 (0.95-1.04)

1.00

1.13 (1.05-1.21)

1.12 (1.04-1.20)

1.06 (0.98-1.14)
1.00

*Unadjusted analysis does not account for the effect of clustering; TAdjusted for age, sex, race, comorbidity index score, health insurance, admission type, Hinchey

classification, calendar year of admission, colectomy and effect of clustering

Hispanic background versus non-Hispanic white (OR 0.85 [95% CI
0.77 to 0.94]), and with admission to a hospital later in the study per-
iod (OR 0.96 [95% CI 0.95 to 0.96] per year).

DISCUSSION

The present population-based study using data representing >4 million
hospital admissions for diverticulitis in the US highlights a few import-
ant associations. First, patients admitted to low-volume hospitals had a
greater odds for mortality compared with patients admitted to hospitals
that encountered a higher caseload of diverticulitis. Second, increasing
age and comorbidity burden, being admitted emergently, increasing dis-
ease severity according to the Hinchey classification, undergoing sur-
gery, receiving health insurance from a source other than a private
provider, and being admitted to a hospital in the Northeastern US were
all associated with an increased odds of mortality.

Although the present study was the first to examine the relationship
between hospital volume and mortality in diverticulitis patients, many
of the findings are consistent with previous research examining the
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effect of hospital volume in other patient populations. Previous studies
have found an increased mortality risk among patients treated in
lower-volume hospitals for inflammatory bowel disease (12), as well as
increased mortality risk among patients undergoing surgery for inflam-
matory bowel disease in low-volume hospitals (11,13,19). Similar to
findings in Etzioni et al (20), we also demonstrated an increased risk
for mortality among patients who were either older, undergoing sur-
gery, or admitted emergently or urgently, as well as a temporal trend of
decreased mortality over the course of the study period. Our finding of
a greater risk for mortality among diverticulitis patients with insurance
coverage other than a private provider has also been previously dem-
onstrated (21,22). Although Ho et al (22) also found no increased risk
for mortality among black patients compared with non-Hispanic white
patients, others studies have demonstrated an increased risk for mor-
tality among African Americans (21,23,24). Furthermore, to our
knowledge, the present study was the first to use ICD-9-CM diagnostic
codes in an administrative database to stratify diverticulitis patients
according to disease severity according to the Hinchey classification.

195



Diamant et al

TABLE 3

Demographic and hospital-level predictors of in-hospital mortality in patients hospitalized for diverticulitis

Characteristic

Mortality rate, % (95% CI)

Unadjusted OR (95% CI)*

Adjusted OR (95% CI)t

Age, years
<40
40-59
260
Sex
Male
Female
Race/ethnicity
Non-Hispanic white
Black
Hispanic
Other/unavailable
Comorbidity scoref
Health insurance
Private
Medicare
Medicaid
Self-pay
Other
Admission type
Elective
Urgent
Emergent
Surgery
No surgical treatment
Partial or total colectomy
Hinchey clasification
0
lorll
IIhor IV
Region
Northeast
Midwest
South
West
Quarter of admission
January to March
April to June
July to September
October to December
Calendar year

0.12 (0.09-0.15)
0.49 (0.46-0.51)
3.07 (3.02-3.13)

1.63 (1.59-1.68)
2.03 (1.99-2.07)

2.03 (1.99-2.07)
1.93 (1.80-2.06)
1.28 (1.18-1.39)
1.59 (1.53-1.64)
0.65 (0.62-0.68)

0.51 (0.49-0.54)
2.97 (2.92-3.02)
1.11 (1.00-1.23)
0.58 (0.49-0.67)
1.00 (0.85-1.14)

1.41 (1.37-1.46)
1.76 (1.69-1.82)
2.17 (2.13-2.22)

1.43 (1.40-1.46)
3.54 (3.45-3.63)

1.70 (1.67-1.73)
2.40 (2.28-2.52)
8.63 (8.15-9.11)

2.12 (2.05-2.19)
1.74 (1.69-1.80)
1.74 (1.69-1.78)
2.05 (1.97-2.13)

1.90 (1.85-1.95)

1.81 (1.75-1.87)

1.78 (1.72-1.84)

1.99 (1.92-2.05)
N/A

1.00
4.19 (3.25-5.40)
26.99 (21.02-36.64)

1.00
1.25 (1.21-1.29)

1.00
0.95 (0.88-1.02)
0.63 (0.58-0.68)
0.78 (0.75-0.81)
1.45 (1.43-1.47)

1.00
5.94 (5.62-6.27)
2.19 (1.95-2.45)
1.14 (0.97-1.34)
1.95 (1.67-2.29)

1.00
1.25 (1.19-1.31)
1.55 (1.49-1.61)

1.00
2.53 (2.45-2.61)

1.00
1.42 (1.35-1.50)
5.46 (5.12-5.82)

1.00
0.82 (0.78-0.86)
0.82 (0.78-0.85)
0.97 (0.92-1.02)

1.00

0.95 (0.91-1.00)
0.94 (0.90-0.98)
1.05 (1.01-1.10)
0.96 (0.96-0.97)

1.00
3.48 (2.66-4.55)
13.53 (10.28-17.82)

1.00
0.90 (0.87-0.94)

1.00
1.00 (0.91-1.09)
0.85 (0.77-0.94)
0.95 (0.91-1.01)
1.45 (1.43-1.47)

1.00
1.55 (1.42-1.69)
1.90 (1.66-2.19)
1.44 (1.19-1.74)
1.93 (1.62-2.29)

1.00
1.90 (1.76-2.06)
2.58 (2.40-2.78)

1.00
3.60 (3.42-3.78)

1.00
1.18 (1.11-1.26)
3.07 (2.82-3.34)

1.00
0.82 (0.76-0.88)
0.79 (0.74-0.84)
0.83 (0.76-0.91)

1.00
0.96 (0.92-1.02)
0.96 (0.91-1.01)
1.07 (1.01-1.13)
0.96 (0.95-0.96)

*Unadjusted analysis does not account for effect of clustering; TAdjusted for age, sex, race, comorbidity index score, health insurance, admission type, Hinchey
classification, calendar year of admission, colectomy and effect of clustering; *Mortality rate, unadjusted OR and adjusted OR for each additional point on comorbid-

ity score. N/A Not applicable

There are a few different explanations that could account for the
greater mortality risk in low-volume centres as opposed to high-volume
hospitals. In high-volume hospitals, physicians may be more familiar
with therapeutic regimens, more likely to recognize early and poten-
tially serious complications, and may recognize the need for surgical
intervention and operate earlier (11). High-volume hospitals may also
be able to provide more comprehensive intensive care, allow for more
multidisciplinary support, and employ more experienced allied health
care professionals and nursing staff (12). Hospital volume may influ-
ence outcomes for patients undergoing surgery in several ways, includ-
ing surgeon experience, patient selection for operative treatment and
postoperative care (13).

It should be noted that our adjusted risk estimates demonstrated a
high risk for mortality among patients in low-volume hospitals, despite

196

the fact that the raw mortality rates were higher among patients in
high-volume centres compared with low-volume hospitals. However,
high-volume centres also had a greater proportion of patients admitted
emergently, who underwent surgery and with greater disease severity,
all of which are associated with an increased risk for mortality and
were included as covariates in the adjusted model. Moreover, the asso-
ciation of a higher risk for mortality among patients in lower-volume
hospitals was also demonstrated when restricting analyses solely to
patients who had a primary diagnosis of diverticulitis.

There were several limitations to the present study. As is the case
with all studies using administrative databases, the accuracy of the data
and the potential for misclassification of exposure and outcome are
potential issues (25), although the outcome of in-hospital mortality is
relatively robust. Additionally, we attempted to control for disease
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severity by using the Hinchey classification and patients’ presentation
on admission (such as urgent or emergent), the latter of which is also
prone to misclassification. Due to the limitations of ICD-9-CM cod-
ing, we could only assign patients into strata of Hinchey classification
(despite there being five levels of the classification). This method of
adjustment has not been previously validated and is, thus, a limitation
of our attempt to adjust for severity of diverticulitis. Also, because the
NIS extracts information from hospital discharge abstracts, it is
exceedingly difficult to accumulate long-term data in terms of out-
comes postdischarge. Furthermore, because NIS data are deidentified,
multiple admissions by the same individual for diverticulitis could not
be accounted for in the data analysis. Despite the limitations of NIS
data, they do allow for a national determination of risk factors and
aspects of health care delivery associated with better outcomes.

CONCLUSION

Using a nationwide database of hospital admissions, we established
that diverticulitis patients admitted to hospitals that encounter a
low volume of diverticulitis cases have an increased risk for death
compared with those admitted to high-volume centres. The present
study highlights the need for further research into determining
which mechanisms, practices and models of care are directly
responsible for better outcomes in the treatment of diverticulitis.
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