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Decreased Duration of Hospital Stays in
Uncomplicated Diverticulitis With Initiation of
Enteral Feeds Within 24 Hours

Rakahn Haddadin a,*, Matthew Brockway a, Pinak Shah a, Reed Hansen a,
Christian Stone b, Kartika Shetty a

a Department of Internal Medicine, HCA Healthcare, MountainView Hospital, 2880 N Tenaya Way, Las Vegas, NV 89128, USA
b Department of Gastroenterology, HCA Healthcare, Southern Hills Hospital, 9300 W Sunset Rd, Las Vegas, NV 89148, USA

Abstract

Diverticulitis is a complication of a mostly benign condition called diverticulosis. Diverticulitis is a common illness
that medical staff see in emergency departments and hospital inpatient services. The thought process behind this study
was looking at the treatment of other diseases like pancreatitis or other critical illnesses and the data supporting timing
of feeds. Our study concludes that starting a diet within 24 h of uncomplicated diverticulitis is associated with reduced
length of stay without increasing readmission rates and mortality.
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1. Introduction

D iverticulitis is a complication of a mostly
benign condition called diverticulosis. Diver-

ticulosis develops when the colonic wall forms
herniations in two of its three layers (mucosa and
submucosa) or all three layers (mucosa, submucosa,
muscularis layers).1 Depending on the layers
involved, this creates a false or true diverticulum.
These diverticula classically form at the vasa recta
where the blood vessels that supply the mucosa and
submucosa enter. Diverticulosis is mostly found in
the colon but can form anywhere in the GI tract.1,2

The pathophysiology of diverticulosis is not fully
understood, but it is suspected to be from chronic
constipation, elevated intraluminal pressures, and
colonic hypertrophy.3 Diverticulosis becomes
diverticulitis when the diverticula become inflamed.
This is thought to be secondary to obstruction, sta-
sis, micro perforations, ischemia, and changes in the
gut microbiome. Sequela of these processes can lead
to peritonitis, bowel hemorrhage/perforation, and
abscess formation.1

Diverticulitis is a common illness that medical
staff see in emergency departments and hospital
inpatient services. In the United States, diverticu-
litis causes about 2.9 million visits annually (2.7
million outpatient and 200,000 inpatient) causing a
financial burden greater than 2 billion dollars per
year.4 One study showed that in California between
1998 and 2006, the number of patients admitted for
diverticulitis or sequela of diverticulitis increased
by 25% and 70% in younger populations, persons
less than 45 years old.5 Another study echoed these
findings using data from the National Inpatient
Sample (NIS) database showing between 1998 and
2005 an increased incidence of diverticulitis with
the highest increase being in younger populations.6

The increasing incidence has been thought to be
from increasing rates of obesity; however, studies
now show visceral fat is a higher predictor
than subcutaneous fat in the development of
diverticulitis.7

The American College of Gastroenterology rec-
ommends treating patients with diverticulitis with
antibiotics and a liquid or light diet.8 An expert
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review echoes initiating a clear liquid diet in acute
uncomplicated diverticulitis and tailoring antibiotics
for those with comorbidities or immunosuppres-
sion.9 The thought behind restricting a patient's diet
is the possibility of obstruction and/or perforation of
the colon with diet initiation.10 There has been little
research about starting unrestricted diets in hospi-
talized patients. In a prospective study, 86 patients
with uncomplicated diverticulitis were allowed to
have an unrestricted diet. Out of the 86 patients, 8%
developed complications including recurrence,
readmission, or the need for surgery.11 However,
this study was small and did not have a control
group to compare results with.11 After reviewing the
literature, we could not find any study that shows
data on timing for feeds.
Due to the demands that diverticulitis brings

(increasing health costs, hospital visits, the
increasing incidence in younger populations, and
the growing elderly population), this study was
created to see if starting a diet earlier in uncompli-
cated diverticulitis has any impact on length of stay
or readmission rates. Comorbidities are key pre-
dictors of length of stay, cost, readmission, and
mortality.12 Hypertension (53.2%), diabetes (26.4%),
and chronic respiratory (lung) disease (20.5%) were
the most common comorbidities associated with
inpatient stays.13 Kidney disease and failure was a
leading comorbidity for general medical and surgi-
cal stays. Kidney disease and failure was a comorbid
diagnosis for 22.8% of general medical stays and
14.5 percent of surgical stays.13 In our study, dia-
betes, hypertension, chronic kidney disease were
the conditions used in the regression analysis to be
held constant as they have impact on our outcomes
studied.

2. Methods

This retrospective study used data collected
from the HCA Healthcare system database. This
spanned across all HCA Healthcare facilities. In-
clusion criteria was patients with an age of 18 years
or older with uncomplicated diverticulitis as a
primary diagnosis. The ICD 10 codes used were
K57.92 diverticulitis of intestine, part unspecified,
without perforation or abscess, without bleeding;
and K57.32 diverticulitis of large intestine without
perforation or abscess without bleeding. Patients
were excluded if they had bowel surgery during
hospital stay, colon cancer and inflammatory bowel
disease (See Supplemental table 1 for list of exclu-
sions). Patients were then divided into time from
admission to diet order; <24 Hours, 24e48 Hours,
>48 Hours.

2.1. Outcomes

Outcomes measured were length of stay, 30-day
readmission (any diagnosis for readmission), and
mortality.

2.2. Statistical analysis

The ChieSquare test was used to evaluate the
association between sex of the patient and time to
diet order placed, diabetes and time to diet order
placed, hypertension and time to diet order placed,
chronic kidney disease and time to diet order placed.
The Fisher's exact test was used to evaluate the as-
sociation between mortality and time to diet order
placed. An ANOVA analysis was used to evaluate
the difference in means for length of stay. A logistic
regression was used to compare readmission in
different patient groups based on time to diet order
from admission. Readmissions could have stemmed
from any condition and did not have to be a
gastrointestinal issue. In the logistic regression
model age, sex, race, ethnicity, diabetes, hyperten-
sion and CKD were held constant. A linear Regres-
sion model was also used to compare length of stay
in different patient groups based on time to diet
order from admission. Similar variables as above
were held constant for the linear regression model.
A p-value of <0.05 was considered significant.

3. Results

3331 encounters were found with the initial in-
clusion diagnosis codes. After applications of ex-
clusions and removing patients with missing data,
there were 2815 unique patients left and included in
the study (Table 1). There were 2227 (79.11%) pa-
tients whose diet order were placed less than 24 h
after admission, 400 (14.21%) patients with diet or-
ders placed 24e48 h after admission, and 188
(6.68%) patients with diet orders placed greater than
48 h after admission (Table 2). The mean age of

Table 1. Demographics.

Variable Frequency ¼ N (%)

Female Sex: 1729 (61.42%)
Male Sex: 1086 (38.58%)
Race: White 1939 (68.88%)
Race: Black 160 (5.68%)
Race: Other 716 (25.44%)
Ethnicity: Hispanic or Latino 623 (22.13%)
Diabetes Mellitus (DM) 646 (22.95%)
Hypertension (HTN) 1313 (46.64%)
Chronic Kidney Disease (CKD) 272 (9.66%)
Diet Order: <24 Hours 2227 (79.11%)
Diet Order: 24e48 Hours 400 (14.21%)
Diet Order: >48 Hours 188 (6.68%)
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sample population was 63.30 years (SD ¼ 15.76).
Fourteen patients (0.5%) died. 613 patients (21.78%)
of the sample size had readmission. Mean length of
stay for the entire sample was 3.67 (SD ¼ 3.18) days.
In our study, we had a total of 73 ICU patients: 58
(2% of total) in group 1 (diet order started <24 h), 9
(2% of total) in group 2 (diet started 24e48 h), and 6
(3% of total) in group 3 (diet started >48 h) (see
Table 2).

3.1. Length of stay

An ANOVA was used to evaluate the difference in
mean of length of stay between the diet groups.
Patients with a diet started greater than 48 h after
admission stayed 1.68 days longer than patients
with a diet started within 24 h from time of admis-
sion (p < 0.0001, 95%CI [1.12e2.24]). Patients with a
diet started greater than 48 h after admission stayed
1.35 days longer than patients with a diet started
within 24e48 h from admission (p-value <0.0001,
95% CI [0.70e2.01]). Length of stay difference be-
tween groups of diet started between 24 and 48 h
and <24 h was 0.32 days (95% CI [�0.07e0.72])
which was not statistically significant.
The linear regression model used to evaluate

length of stay differences. Among patients with
diverticulitis, length of stay was 0.48 days longer
among patients with a diet started between 24 and
48 h after admission compared to patients with a
diet started within 24 h from time of admission,
controlling for age, sex, race, ethnicity, diabetes,
hypertension, and CKD (p ¼ 0.0045, 95%CI

[0.15e0.82]). In addition, length of stay was 1.85 days
longer among patients with diet started greater than
48 h after admission compared to patients with diet
started within 24 h from time of admission, con-
trolling for age, sex, race, ethnicity, diabetes, hy-
pertension, and CKD (p < 0.0001, 95%CI [1.38e2.32])
(Table 3). Other variables associated with increase in
length of stay were age, diabetes, hypertension,
CKD. Sex, race, ethnicity were not associated with
increase in length of stay.

3.2. Readmission

A logistic regression model was used to calculate
odds ratio for readmission. Among patients with
diverticulitis, timing of diet was not significantly
associated with all-cause 30-day readmission, con-
trolling for age, sex, race, ethnicity, diabetes, hy-
pertension, and CKD (Table 4). Variables associated
with readmission were age and CKD. Among pa-
tients with diverticulitis, the odds of all-cause 30-
day readmission was 1.01 times more likely for
every 1-year increase in age, while controlling for
age, sex, race, ethnicity, diabetes, hypertension, and
CKD (p ¼ 0.0008, 95% CI [1.01e1.02]).

3.3. Mortality

Mortality of the sample size was only 0.5% (14
patients out of 2815). Using the Fisher's exact test
there were no significant association between all-
cause mortality and time to diet order from admis-
sion (p ¼ 0.673).

Table 2. Groups according to the time a diet order was placed from admission.

Time e Diet order placed from Admission. <24 Hours
N ¼ 2227

24-48 Hours
N ¼ 400

>48 Hours
N ¼ 188

Mortality 13 (0.58%) 1 (0.25%) 0 (0.00%).
Readmission 487 (21.87%) 80 (20.00%) 46 (24.47%)
Length of Stay (Days) Mean ¼ 3.84

SD ¼ 3.003
Mean ¼ 3.51
SD ¼ 3.17

Mean ¼ 5.19
SD ¼ 3.25

Table 3. Linear regression model analysis evaluating length of stay.

Variables Estimate length of stay
difference (In days)

Standard
error

95% Confidence
interval

p-value

24-48 Hours compared to <24 Hoursa 0.48 0.17 0.15e0.81 0.005
>48 Hours compared to <24 Hoursa 1.84 0.23 1.38e2.31 <0.0001
Ageb 0.01 0.004 0.01e0.02 <0.0001
DMc 0.29 0.14 0.01e0.58 0.04
HTNd 0.27 0.12 0.02e0.53 0.03
CKDe 0.87 0.22 0.43e1.30 <0.0001
a Time when diet order placed from admission.
b Increase in Age is associated with increase in length of stay.
c Comparison between patients with DM and no DM.
d Comparison between patients with HTN and no HTN.
e Comparison between patients with CKD and no CKD.
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4. Discussion

Many physicians combat balancing hospital costs
and medical necessity in everyday practice. With
diverticular disease being the fifth most costly
gastroenterology illness,14 it is essential to find more
cost-efficient treatments to provide better patient
care with a lower financial burden. Currently, the
medical community has shifted many cases of un-
complicated diverticulitis to the outpatient setting
with antibiotics being currently debated.15 However,
there are still many cases that come into the emer-
gency room and hospital. Current data shows there
are growing numbers of diverticular disease visits to
the ED, but fewer patients are being admitted to the
hospital and needing to undergo surgery.16

The thought process behind this study was looking
at the treatment of other diseases like pancreatitis or
other critical illnesses and the data supporting
timing of feeds. The American College of Gastro-
enterology and supporting studies show that early
enteral feeds in patients with pancreatitis prevent
intestinal mucosal atrophy thus decreasing the
chance for bacterial translocation.17,18 This study
concluded patients that were hospitalized with un-
complicated diverticulitis have an associated shorter
hospital stay if enteral feeds are started within 48 h.
This data shows, like pancreatitis, that patients have
better outcomes when enteral feeds are started early.
There were 34,011,386 admissions in US hospitals

in 2022.19 Average length of stay in 2019 was 6.2
days.20 Emergency department crowding, ward
strain, and ICU strain are all associated with worse
outcomes.21e25 Delayed discharges are associated
with an increased risk of mortality, hospital-ac-
quired infections, mental ill health, loss in economic
productivity and income, and reductions in patients’
mobility and activities of daily living.26,27

Decreasing hospital stays, will not only help pa-
tients financially but also combat issues patients
face when coming to the emergency department.
Lack of hospital beds appears to be a fundamental
cause of ED overcrowding.16 Methods for reducing
hospital length of stay are vital due to the recent
pandemic and its devastating effects on the health-
care system in the United States and the rest of the
world.

The strengths of this study is that it is a multi-
center study that utilized a large sample size, and
we controlled for possible confounding variables
that might affect length of stay. There are limitations
of the study including it being retrospective and the
study patients were grouped according to when the
diet order was placed. Due to this, there could be an
overlap between when the diet was started
compared to when the order was placed. Another
limitation is physicians may hold diets on patient's
that have more severe diverticulitis which is based
off of their clinical symptoms. In addition, other
limitations include needing to compare patients that
had a diagnosis of sepsis versus severe sepsis versus
septic shock on admission. Lastly, we were unable
to gather information on hospital outcomes in pa-
tients with chronic respiratory (lung) disease, this
can be looked at in future studies. Criteria to help
evaluate severity including temperature, heart rate,
respiratory rate, white blood cell count, sepsis, and
intensive care unit stay were not able to be used in
the analysis.
Future prospective studies are needed to further

validate the results of our study. Further retrospec-
tive studies can be performed to investigate whether
there is a difference in hospital outcomes when
looking at uncomplicated diverticulitis in the short
segment versus the long segment of the colon.

5. Conclusion

Our study concludes that starting a diet within
24 h of uncomplicated diverticulitis is associated
with reduced length of stay without increasing
readmission rates and all-cause mortality.
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Supplemental Table 1

Exclusion criteria

Patients who had laparoscopy, PROCEDURE CODE 0WJG4ZZ,
Disease code S53.31

Patients who had exploratory laparotomy, PROCEDURE CODE
0DJW0ZZ

Malignant neoplasm of colon e C18
Inflammatory bowel disease e K50, K51.
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