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Abstract

Background: Diverticulitis is a common colon pathology that con-
tributes a significant healthcare burden due to hospitalizations, colon-
oscopies, and operations. Although recent clinical practice guidelines 
(CPGs) advocate for less frequent and selective use of antibiotics, 
colonoscopies, admissions, and operations, rates of admissions and 
elective operations for diverticulitis have paradoxically increased 
over time. Understanding where patients seek care for diverticulitis 
can identify areas where CPGs are or are not being followed. This 
study aimed to describe care settings, treating providers, and charac-
terize treatment patterns for diverticulitis.

Methods: This prospective cohort study included patients with di-
verticulitis diagnosed via computed tomography (CT) scan at a single 
institution between 2019 and 2020. The CT scan setting (outpatient, 
emergency department, or inpatient), main treating provider specialty 
(medicine, surgery, gastroenterology, or emergency medicine), and 
clinical characteristics were identified. For each patient, antibiotic 
prescription, screening colonoscopy within a year of diagnosis, and 
surgical referrals were characterized.

Results: A total of 310 patients (mean age 62, 60.3% female) were 
included, with 71.3% being new diagnoses of diverticulitis. Eighteen 
percent of diagnoses were complicated diverticulitis. Most diagnoses 
occurred in the outpatient setting (60%), followed by the emergency de-
partment (36.5%), then inpatient (3.5%). Complicated diverticulitis cases 
more frequently presented to the emergency department than outpatient 
(25% vs. 12.9%, P = 0.002). Antibiotics were prescribed in 91% of cases, 
with the highest rate in the emergency department (96.5%) compared to 

outpatient (87.6%) or inpatient (90.9%, P = 0.036). Colonoscopy was up 
to date in 45.1% of uncomplicated and 54.4% of complicated cases (P = 
0.137). Surgical referrals occurred in 38.7% of patients, with higher rates 
for complicated diverticulitis (84.2% vs. 28.6%, P < 0.001).

Conclusion: Most episodes of diverticulitis are uncomplicated and oc-
cur in the outpatient setting. However, care remains fragmented across 
multiple specialties, making it challenging to measure the appropriate 
delivery of CPG-concordant care for diverticulitis. The variation in 
management of diverticulitis highlights the need for a more coordinat-
ed, system-level approach to enable high-quality care delivery.

Keywords: Diverticulitis; Colonoscopy; Antibiotics; Clinical prac-
tice guideline; Colorectal surgery; Gastroenterology

Introduction

Diverticulitis of the colon is one of the most common benign 
colonic pathologies, accounting for over 1.4 million outpatient 
visits and 300,000 inpatient admissions annually in the United 
States [1, 2]. Beyond its estimated 2 billion dollar annual cost 
to the healthcare system [1], diverticulitis also imposes a sub-
stantial personal burden on patients - and the problem is grow-
ing. Prevalence of diverticulitis continues to increase [3], and 
medical and surgical management guidelines for diverticulitis 
have also evolved to recommend a more outpatient and less in-
terventional approach to diverticulitis. Despite updated guide-
lines recommending more selective use of antibiotics, colon-
oscopy, and surgery for diverticulitis, population-level data 
show that rates of hospital admission and elective operations 
for diverticulitis have increased over time [3, 4].

Although we do not directly evaluate admission or sur-
gery rates in this study, this broader trend highlights a potential 
disconnect between guidelines and real-world practice. To ex-
plore this gap, we focus on three key aspects of diverticulitis 
management - antibiotics, updated colonoscopy, and surgical 
referral - as practical and measurable proxies for guideline-
concordant care. By evaluating these metrics, we aim to iden-
tify gaps and opportunities for improvement.

Materials and Methods

This study was deemed minimal risk by the Benaroya Research 
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Institute Institutional Review Board at Virginia Mason Medi-
cal Center. We prospectively captured all patients who had di-
verticulitis diagnosed on computed tomography (CT) scan at 
Virginia Mason Medical Center, Seattle, USA, between 2019 
and 2020. All CT scans were interpreted by board-certified ra-
diologists. Radiologists were not aware of the study at the time 
of interpretation. Each week, patients with “diverticulitis” re-
ported on their CT scans were prospectively identified and the 
patients’ demographics and clinical characteristics of divertic-
ulitis were reviewed from their patient charts and recorded in 
a secure database. These characteristics included whether the 
diverticulitis was complicated (fistula, perforation, stricture, or 
abscess) or uncomplicated, whether it was a new or recurrent 
episode, and the setting in which the CT scan was performed 
(outpatient, inpatient, or emergency department (ED)). Then, 
patients were categorized by treatment setting (outpatient, in-
patient, or ED) and the specialty of the managing physician. 
This study was conducted in accordance with the ethical stand-
ards of the Institutional Review Board.

In the outpatient setting, managing specialties were catego-
rized as medicine (including primary care, urgent care, and non-
gastroenterology medical subspecialties), surgery, or gastroen-
terology. If the patient was evaluated in the ED and discharged, 
the managing specialty was classified as emergency medicine 
(EM). In the inpatient setting, managing specialties included 
medicine, surgery, and gastroenterology. If the patient was ad-
mitted to the hospitalist service without consulting services, 
the managing specialty was classified as medicine. However, if 
another specialty either admitted the patient or was consulted 
specifically for management of diverticulitis, then they were 
categorized according to the managing specialty.

Subgroup analysis was conducted based on the treat-
ment setting, focusing on patient age, sex, Charlson Co-
morbidity Index (CCI), signs of sepsis at presentation, and 
immunocompromised status. Sepsis criteria were derived 
from disease severity definitions outlined in clinical practice 
guidelines (CPGs) from multiple professional societies and 
included fevers, chills, refractory symptoms or vomiting, C-
reactive protein (CRP) > 140 mg/L, or white blood cell count 
> 15 × 109 cells/L [5-7]. Patients were further analyzed with 
a focus on three aspects of care for diverticulitis: antibiotic 
prescription, updated colonoscopy within 1 year before or 
after diagnosis of diverticulitis, and whether the patient ul-
timately received a surgical referral to see a surgeon about 
management for diverticulitis. Categorical variables were 
compared using Pearson’s χ2 test. Continuous variables were 
compared using t-tests, analysis of variance (ANOVA), or 

Mann-Whitney U tests. Statistical significance was assigned 
a P-value of < 0.05. Sankey diagrams were generated using 
SankeyMATIC, a free online tool that facilitates visual repre-
sentation of flows between variables [8].

Results

From 2019 to 2020, 310 patients (mean age 62 ± 13.2, 60.3% 
female) had diverticulitis diagnosed on CT scan. Of the cohort, 
221 (71.3%) patients had new diagnoses of diverticulitis, and 
57 (18.4%) patients had complicated diverticulitis. Out of the 
310 patients, 186 (60%) were diagnosed in the outpatient set-
ting, 113 (36.5%) in the ED, and 11 (3.5%) in the inpatient 
setting. Complicated diverticulitis was more likely to present 
to the ED than outpatient (n = 28 (25%) vs. n = 24 (12.9%), P 
= 0.002). Of the 253 patients with uncomplicated diverticulitis, 
157 (62.1%) were treated in the outpatient setting, 77 (30.4%) 
in the ED, and 19 (7.5%) in the inpatient setting. Among the 
57 patients with complicated diverticulitis, 17 (29.8%) were 
treated as outpatients, one (1.8%) in the ED, and 39 (68.4%) in 
the inpatient setting.

Subgroup analysis on treatment setting revealed differenc-
es in age, CCI, signs of sepsis at presentation, but not in sex 
or immunocompromised status (Table 1). Specifically, patients 
treated in the inpatient setting were older (mean age 67 vs. 61 
in outpatient or 59 in ED, P < 0.01), and were more frequently 
septic (36.2% inpatient vs. 9.8% outpatient or 14.1% ED, P < 
0.01) compared to those treated outpatient or at the ED. Pa-
tients with CCI 3 or higher were treated in the outpatient set-
ting more frequently than inpatient (38% vs. 20%, P = 0.03), 
but not ED (38% vs. 29%, P = 0.17). The majority were man-
aged by medicine (167 patients (53.9%)), while 78 (25.2%) 
were managed by EM, 41 (13.2%) by surgery, and 24 (7.7%) 
by gastroenterology, across various settings (Fig. 1).

A total of 283 (91.3%) patients received antibiotics (Fig. 2). 
Among those with uncomplicated diverticulitis, 233 (92.1%) 
patients were treated with antibiotics - 140 (60%) received oral 
and 93 (39.9%) received intravenous antibiotics. In the com-
plicated diverticulitis group, 50 (87.7%) patients received anti-
biotics, with 11 (22%) being treated orally and 39 (78%) being 
treated intravenously. Furthermore, a subgroup of 135 patients 
(88 treated in the outpatient setting, 45 in the ED, and two as 
inpatients) with uncomplicated diverticulitis had no signs of 
sepsis, a CCI less than 3, and were not immunocompromised, 
representing a healthier, non-septic, immunocompetent patient 
population. Among this group, 126 (93.3%) patients received 

Table 1.  Subgroup Analysis Based on the Treatment Setting

Outpatient (n = 174) ED (n = 78) Inpatient (n = 58) P value
Age 61 ± 13 59 ± 14 67 ± 13 < 0.01
Sex (female), % 61% 56% 58% 0.76
Charlson Comorbidity Index 3+ 66 (38%) 23 (29%) 12 (20%) 0.03
Septic at presentation 17 (10%) 11 (14%) 21 (36%) < 0.01
Immunocompromised 15 (9%) 6 (8%) 7 (12%) 0.64
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antibiotics. The overall highest rate of antibiotic prescription 
was in the ED (96.5%) compared to outpatient (87.6%) or in-
patient setting (90.9%, P = 0.036).

Up-to-date colonoscopy within 1 year of diagnosis was 
documented in 145 (46.8%) patients (Fig. 3), and there was 
no statistically significant difference between rates of up-to-
date colonoscopy in uncomplicated versus complicated di-
verticulitis (45.1% vs. 54.4%, P = 0.137). In the outpatient 
setting, patients with diverticulitis managed by gastroenterol-
ogy were most likely to be up to date on their colonoscopy 
(77.78% vs. 43.8% medicine or 71.4% surgery, P < 0.01), but 
not in other settings. Surgical consultation regarding manage-
ment of diverticulitis was obtained in 120 (38.7%) patients 
(Fig. 4), with complicated diverticulitis patients more likely 
to be seen by a surgeon than patients with uncomplicated di-
verticulitis (84.2% vs. 28.5%, P < 0.001). All surgical refer-
rals were from other providers (i.e., primary care providers, 
EM providers, or specialists). Of the 120 patients who met 
with a surgeon, 59 (49.2%) ultimately underwent surgery for 
diverticulitis, with surgery being more frequent in the com-
plicated diverticulitis patients, 27 (47% of complicated), than 
the 32 (13% of uncomplicated) uncomplicated diverticulitis 
patients. Overall, three patients had emergent surgeries (two 

patients with peritonitis due to perforation, one patient with 
large bowel obstruction).

Discussion

Multiple guidelines from both medical and surgical societies 
offer recommendations for the management of diverticulitis 
(Table 2) [5-7, 9-12]. Focusing on three key aspects of care, 
antibiotic prescription, colonoscopy, and surgical intervention, 
the general consensus is that: 1) selective immunocompetent 
patients with uncomplicated diverticulitis can be managed 
with supportive care alone without antibiotics; 2) updated 
colonoscopy is recommended following an episode of compli-
cated diverticulitis; and 3) decisions regarding surgery should 
be individualized, rather than based on specific number of epi-
sodes or patient age.

In this study, 93.3% of non-septic, immunocompetent 
patients with uncomplicated diverticulitis and without signifi-
cant comorbidities were prescribed antibiotics - a rate that is 
high given that current guidelines recommend supportive care 
alone without antibiotics in immunocompetent and non-septic 
patients, as well as in comparison to the rate of antibiotic pre-

Figure 1. Relationship of CT setting, characterization of diverticulitis, and treating provider specialty. CT: computed tomography.

Figure 2. Pattern of antibiotic prescription by treating provider specialty.
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scription reported in the literature (19-58.9%) [13, 14]. Addi-
tionally, only 54.4% of patients with complicated diverticulitis 
had an updated colonoscopy within 1 year before or after di-
agnosis of diverticulitis, which is low given the current best 
practice recommendations on the basis of higher observed risk 
of adenoma and cancer detection in patients with complicated 
diverticulitis [15]. Lastly, 39% of patients had a surgical con-
sultation, and approximately half ultimately underwent sur-
gery. While this does not directly assess the appropriateness of 
referrals, the observed proportion aligns with existing litera-
ture, suggesting that only about 20% of diverticulitis patients 
undergo operative management [16]. Still, expanding access to 

surgical and gastroenterology consultations may further help 
patients better understand the impact of diverticulitis on their 
quality of life and facilitate shared, informed discussions about 
operative management.

Unsurprisingly, older patients and those presenting with 
signs of sepsis were more often managed in the inpatient set-
ting compared to those treated in the outpatient setting or at the 
ED. This aligns with current clinical practice, as age, frailty, 
and systemic illness typically prompt closer monitoring and 
early intervention. Interestingly, however, patients with CCI 
3 or higher were more frequently treated as outpatients than 
inpatients. This finding may reflect that CCI, while a validated 

Figure 3. Pattern of colonoscopy referral by treating provider specialty.

Table 2.  Medical and Surgical Society Guidelines for Management of Diverticulitis

Medical Society Guidelines Surgical Society Guidelines

American Gas-
troenterological 
Association [5]

American Acad-
emy of Family 
Physicians [6]

American 
College 
of Physi-
cians [10]

American Society 
of Colon and Rec-
tal Surgeons [11]

Society of American 
Gastrointestinal 
and Endoscopic 
Surgeons [7]

World Society of 
Emergency Surgery 
Guidelines [12]

Outpatient 
management

Uncomplicated 
diverticulitis

Stable 
patient and 
uncomplicated 
diverticulitis

Uncomplicated 
diverticulitis

- Uncomplicated 
diverticulitis in 
immunocompetent 
patients

Uncomplicated 
diverticulitis, but 
should re-evaluate 
in 7 days

Antibiotic 
prescription

Selective in 
uncomplicated 
diverticulitis

Selective in 
outpatient 
setting and 
stable patients

Selective in 
uncomplicated 
diverticulitis

Selective in 
uncomplicated 
diverticulitis

Selective in 
uncomplicated 
diverticulitis

Selective in 
uncomplicated 
diverticulitis

Updated 
colonoscopy

Within 1 year 
of diverticulitis 
episode

6 weeks after 
an episode of 
diverticulitis

After initial 
episode of 
complicated 
diverticulitis

After complicated 
diverticulitis 
or atypical 
uncomplicated 
diverticulitis

Do not recommend 
in uncomplicated 
diverticulitis

Do not recommend 
in uncomplicated 
diverticulitis; 
recommend in 
complicated 
diverticulitis

Surgical 
referral

Personalized 
approach

If symptoms 
are severe OR 
complicated 
diverticulitis

Persistent 
uncomplicated 
diverticulitis 
OR if 
complicated 
diverticulitis

Recommend 
in complicated 
diverticulitis, 
but should be 
a personalized 
approach

Recommend 
in complicated 
diverticulitis 
and high-risk 
immunosuppressed 
patients

Personalized approach 
and recommend 
in high-risk 
immunosuppressed 
patients
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tool for predicting long-term mortality risk, is not designed to 
capture the acute disease-specific factors that influence short-
term management decisions for diverticulitis. As such, CCI 
alone may not be the most appropriate predictor for triage in 
this context, and incorporating disease-specific severity indi-
ces may better guide disposition decisions.

There are a few limitations with this study. First, identifi-
cation of patterns of care and management was based on chart 
review, which could miss care outside of this medical record. 
For instance, we may be misclassifying the number of diver-
ticulitis episodes, updated colonoscopies, or surgical consul-
tations if they occurred outside our institution. Second, this 
project spanned the coronavirus disease 2019 (COVID-19) 
pandemic, which could affect all aspects of care, especially 
follow-up care, hospitalization, and patterns of antibiotic pre-
scriptions. Third, patients with mild, recurrent diverticulitis 
may have been managed clinically without imaging and thus 
have been excluded, which in turn could bias our antibiotic 
use upward as CT-confirmed cases may reflect more definitive 
or concerning presentations. However, for the purpose of ana-
lyzing guideline adherence in documented, confirmed cases, 
we believe that restricting to CT-diagnosed patients provided 
a more reliable and reproducible dataset. Lastly, while follow-
up colonoscopy within 1 year of diagnosis was used as a proxy 
for guideline-concordant care, we recognize that this approach 
does not account for individual patient risk, and some relevant 
prior colonoscopies may not have been captured within the 
timeframe reviewed. Colonoscopies performed outside our in-
stitution or beyond the 2-year window were not consistently 
accessible through our electronic medical record, potentially 
leading to an underestimation of true follow-up rates. This lim-
itation may bias our findings toward underreporting adherence 
to guidelines. We plan to track these findings longitudinally as 
a quality measure, and if they remain low, we can potentially 
link our institutional experience with regional health data or 
claims databases to improve colonoscopy capture. With these 
limitations in mind, it might be difficult to definitively con-
clude if these patients with diverticulitis received guideline-
concordant care, but given the unexpectedly high rates of an-
tibiotic prescription and low rates of updated colonoscopies, it 
seems that there is a meaningful gap in care delivery. Even if 

true prescription rates were lower and colonoscopy adherence 
rates were higher, our findings highlight a critical area for sys-
tem-level improvement in ensuring appropriate management 
and surveillance.

Despite the above limitations, one particular strength of 
this cohort is the prospective capture of patients based on CT 
scans, allowing for detailed assessment of real-world manage-
ment patterns. The patient demographics and clinical char-
acteristics are consistent with those reported in the literature 
including gender and age distribution [17] as well as rate of 
recurrence of about 35% [18]. To our knowledge, this is the 
first study to examine concordance with CPGs in the manage-
ment of diverticulitis in a disease-based cohort. The findings 
underscore the challenges of both measuring and achieving 
guideline-concordant care across diverse settings and special-
ties taking care of diverticulitis patients.

Several factors likely contribute to this variability. First, 
guidelines have evolved significantly in recent years, particu-
larly regarding outpatient management and antibiotic use, and 
providers may not be uniformly aware of or familiar with lat-
est recommendations, especially in specialties for which di-
verticulitis is not a common focus. While continuing medical 
education and clinical resources are available at our institution, 
further efforts, including studies such as this, are needed to 
enhance awareness and guideline dissemination.

In addition, system-level factors may influence care. Re-
imbursement structures may favor inpatient management over 
outpatient treatment, which could inadvertently promote hos-
pitalization or intervention. While specific reimbursement data 
by setting or specialty were not available for this study, this 
represents an important area for future investigation. Ideally, 
as further research and effort go towards this, reimbursement 
models should align with and support guideline-concordant 
care, particularly when stratified by disease severity.

Lastly, variation in practice between specialties, including 
medicine, surgery, gastroenterology, and EM, may also con-
tribute to the observed variability in care, warranting further 
exploration.

Future efforts at our institution will focus on targeted edu-
cation, the development of decision support tools, and continu-
ous improvement and feedback. As new technologies such as 

Figure 4. Pattern of surgical referral by treating provider specialty.
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artificial intelligence and machine learning develop, it may 
have a role in supporting risk stratification [19] to aid clini-
cians in decision-making and support guideline-based treat-
ment planning. Another potential strategy is the establishment 
of a multidisciplinary “diverticulitis home”, where stakehold-
ers from various specialties and care settings can collaborate to 
promote more consistent, evidence-based management. This 
proposed model aims to address the variability in care identi-
fied in our analysis and could serve as a foundation for future 
research on further improving the management of diverticu-
litis.
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