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Abstract
Background: Clinical features and lifestyle factors associated with diverticulosis compared to diverticular disease (DD), either

symptomatic uncomplicated diverticular disease (SUDD) or in patients who have had previous diverticulitis (PD), are unclear.

Objective: The objective of this article is to compare cross-sectionally demographic and clinical features and quality of life

(QoL) in diverticulosis, SUDD and PD patients.

Methods: The REMAD Registry is a prospective, observational, multicentre, cohort study. Patients were categorised according

to: diverticulosis; SUDD (recurrent abdominal symptoms attributed to diverticula in absence of overt inflammation) and PD

(�1 previous diverticulitis).

Results: A total of 1217 patients (57.9% diverticulosis, 24.7% SUDD and 17.4% PD) were included. Compared to diverticu-

losis, female gender was associated to SUDD (OR 1.94; 95% CI: 1.43–2.62) and PD (OR 1.79; 95% CI: 1.24–2.56); age� 60

years was associated to PD (OR 2.10; 95% CI: 1.42–3.08 vs diverticulosis, OR 1.57; 95% CI: 1.01–2.45 vs SUDD). PD patients

showed an association with past bleeding (OR 29.29; 95% CI: 8.17–104.98 vs diverticulosis, OR 16.84; 95% CI: 3.77–75.25 vs

SUDD). Compared to diverticulosis, family history for diverticula was associated to PD (OR 1.88; 95% CI: 1.27–2.78). Patients

with diverticulosis showed higher QoL scores, both physical (p¼ 0.0001 and 0.0257) and mental (p< 0.0001 and 0.0038), in

comparison to SUDD and PD.

Conclusion: Family history for diverticula and history of bleeding distinguish diverticulosis from DD. These clinical features

should be kept in mind in the management of DD.
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Key summary
. Despite the high prevalence of colonic diverticulosis and diverticular disease, most data on clinical char-

acteristics are based on hospitalised patients and do not consider asymptomatic or uncomplicated indi-
viduals, who represent the majority of patients.

. This nationwide registry study showed that specific demographic and clinical features distinguish sub-
groups of diverticular disease patients, in particular past diverticular bleeding and family history of
colonic diverticula are more prevalent in patients who have had a previous episode of diverticulitis.
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. These clinical anamnestic remarks, associated to the perceived worse quality of life in symptomatic
uncomplicated diverticular disease and in patients who have had a previous episode of diverticulitis,
should be kept in mind in the management of this condition, including its therapeutic regimens.

Introduction

Colonic diverticula are common in Western
countries and their prevalence increases with age,
affecting up to 60% of individuals over 70 years of
age.1 The majority of patients with colonic diverticula
remain asymptomatic (diverticulosis), while about
20% develop recurrent abdominal symptoms, includ-
ing abdominal pain, bloating and changes in bowel
habits, a condition termed symptomatic uncompli-
cated diverticular disease (SUDD). Abdominal com-
plaints observed in SUDD may be similar to those
of irritable bowel syndrome (IBS) but some abdominal
pain features, for example, pain localisation, pain
relief by defecation or flatulence, and pain duration,
have been described to differentiate these two dis-
orders.2–4 About 4% of patients develop complica-
tions including acute diverticulitis, even as those
confirmed by computed tomography (CT) or surgi-
cally are 1%.5 This rather small percentage contradicts
the common belief that diverticulosis has a high rate
of progression.5,6

Despite the high prevalence of this condition and
its relative economic burden, most data from epi-
demiological studies have used hospitalised patients,
thereby omitting asymptomatic diverticulosis or
uncomplicated individuals, who represent the majority
of patients.7,8 In fact, available data have focused their
attention mainly on risk factors associated to the
development of diverticulosis or its complications,
advocating the importance of many lifestyles factors,
such as smoking, physical activity or dietary habits,
providing discordant results.9 The role of dietary
fibre in diverticular disease (DD) is controversial
since on one hand, a high-fibre diet is associated
with an higher prevalence of colonic diverticula,10

whereas its intake reduces the risk of hospitalisation
for diverticulitis.11

Studies specifically aimed at addressing clinical fea-
tures and lifestyle factors associated with asymptomatic
diverticulosis, in comparison to DD, either in its
uncomplicated presentation, such as SUDD, or in
patients who have had a previous diverticulitis (PD),
are substantially lacking.

The aim of this study was to assess specific clinical
features, lifestyle factors and quality of life (QoL) in
patients with colonic diverticulosis, SUDD and PD in
order to identify specific characteristics associated to
each subgroup of patients.

Materials and methods

Study design and population

The Italian Study Group on Diverticular Disease
(GrIMAD) scientific association promoted the
Diverticular Disease Registry (REMAD), an ongoing
five-year prospective, observational, multicentre,
cohort study. The main purpose of this registry was
to understand the natural history of diverticulosis and
DD, with follow-up assessment scheduled every six
months. This cross-sectional study analysed the base-
line characteristics of the cohort to assess possible dif-
ferences between subgroups of patients.

Forty-seven centres, academic and non-academic,
were selected in the North (50.1%), Centre (18.3%)
and South (31.6%) of Italy. Each centre was required
to recruit at least consecutive 20 patients during two
months. During the two-month recruitment period,
patients were consecutively enrolled. Inclusion criteria
were: informed consent; age� 18 years; endoscopic/
radiological-confirmed colonic diverticula. Exclusion
criteria were: failure to sign informed consent; inability
to adhere to the study procedures. Each patient who
met the inclusion criteria was invited to take part in the
study, regardless of the presence of symptoms or the
reason for consultation in the centre. The mean rate of
non-adhering patients in the registry in all participant
centres was 24%� 8.3. A total of 1255 consecutive
patients were initially considered, but five centres
which included fewer than 20 patients (total of 38
patients) were a priori excluded.

After the ethical approval of the coordinator centre
(University Federico II, Naples n. 161/14, 24 September
2014), local ethical approvals were obtained from the
other centres.

The REMAD Registry is registered as an observa-
tional study in ClinicalTrial.gov (ID: NCT03325829).
All patients gave written informed consent. The study
protocol conforms to the ethical guidelines of the 1975
Declaration of Helsinki.

Data collection

The present study considered the following data: per-
sonal characteristics (gender, age, ethnicity, body mass
index (BMI)); centre of enrolment, reasons and modal-
ities for diagnosis of colonic diverticula; clinical char-
acteristics (history of diverticular bleeding; first-degree
family history for colonic cancer and for diverticula;
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comorbidities expressed as Charlson index;12 lifestyle
factors (smoking (active, former and ever smokers);
regular alcohol and coffee drinking; physical activity
(active or inactive patient)); dietary amount of food
rich in fibre (weekly number of consumption of vege-
tables, fruits, whole cereals). QoL was assessed by
means of SF-12 questionnaires, with evaluation of
physical and mental component summary scores.13

At entry, patients were categorised into three sub-
groups according to the following criteria:

(a) diverticulosis defined as presence of colonic diverti-
cula in the absence of abdominal symptoms;14

(b) SUDD defined as recurrent abdominal pain, mainly
in the lower abdominal quadrants, with a frequency
of at least once weekly, present for at least
six months, and/or changes in bowel habit, without
a well-defined previous attack of acute
diverticulitis;4,15

(c) PD patients who have experienced at least one epi-
sode of acute diverticulitis, complicated or not;
when available medical charts were also reviewed.
At time of inclusion patients reported having or not
having gastrointestinal (GI) symptoms.

To categorise patients into the three groups, GI
symptoms were quantified by use of three standardised
symptoms questionnaires (questionnaire for abdominal
pain lasting less than 24 hours; questionnaire for
abdominal pain lasting more than 24 hours; question-
naire for IBS following Rome III), as previous
published.3,4

Statistical analysis

Data were expressed as percentage of total available
data and mean� standard deviation. Univariate ana-
lyses were performed by T test, Fisher’s exact and Chi
squared test for categorical and continuous variables.
Where appropriate, Kruskal–Wallis test was used to
compare the three subgroups. Odds ratio (OR) and
95% confidence intervals (CIs), obtained by logistic
regression analysis, were used to assess the presence
of clinical features or lifestyle factors associated to
each subgroup of patients. For comparison among
groups, three logistic analyses were performed: (a)
between diverticulosis vs SUDD; (b) between diverticu-
losis vs PD; and (c) between SUDD vs PD.

Logistic regression was adjusted for: female gender;
age� 60 years; BMI� 30 kg/m2; past bleeding; family
history of colonic cancer; family history of diverticula;
Charlson index score� 3; active smoking; alcohol
drinking; coffee drinking; physical activity; diet rich in
fibre (consumption of fruits and/or vegetables and/or
whole foods� 2/day). For the following variables data

were not complete, but missing data were lower than
<1.5% (reason for diagnosis of colonic diverticula;
family history of diverticula and colon cancer; smoking,
alcohol, coffee consumption and physical activity),
except for modalities for diagnosis of diverticula
(5.6%), and dietary habits (7.7%). A two-tailed
p value< 0.05 was considered statistically significant.
Statistical analysis was carried out using a dedicated
software package (MedCalc Software, Mariakerke,
Belgium, version 12.2).

Results

Demographic characteristics

A total of 1217 patients were included in the REMAD
Registry. Male gender was slightly prevalent (54.3%)
and patients were almost all Caucasian (99.6%). The
mean age was 66.1� 9.9 years, and 24.5% of them were
younger than 60 years old. The mean BMI was
26.1� 3.9 kg/m2. The majority of patients were enrolled
in endoscopy units (50.5%) and in out-patient services
(41.6%), whereas a smaller percentage was enrolled in
GI or surgical wards (7.9%). Diagnosis of colonic
diverticula was obtained by colonoscopy (77.1%),
abdominal CT (10.6%), barium enema (5.1%), ultra-
sound (4%) and CT colonoscopy (3.2%).

At enrolment 57.9% (n¼ 705) of patients were clas-
sified as diverticulosis, 24.7% (n¼ 300) as SUDD and
17.4% (n¼ 212) as PD. In 47.9% of patients a diagno-
sis of colonic diverticula was confirmed in the absence
of abdominal symptoms; in 20.4% the diagnosis was
confirmed in the presence of symptoms but not pain,
and in 31.7% in the presence of abdominal pain. The
single reason allowing for the diagnosis of colonic
diverticula for each subgroup of patients is reported
in Table 1.

Data regarding gender for each subgroup of patients
are shown in Table 2. There was a greater proportion of
females in the SUDD (p< 0.0001) and PD groups
(p¼ 0.003) compared to the diverticulosis group.
Female gender was significantly associated to SUDD
(OR 1.94; 95% CI: 1.43–2.62) and PD (OR 1.79; 95%
CI: 1.24–2.56) in comparison to diverticulosis at logistic
analysis (Table 3).

The mean age of the patients was 66.7� 9.4,
66.2� 9.5, and 63.9� 11.5 years for diverticulosis,
SUDD and PD, respectively. At univariate analysis,
the PD subgroup was significantly younger in compari-
son both to diverticulosis (p¼ 0.0015) and SUDD
(p¼ 0.0142). Considering the age distribution by
decade, patients age �49 and between 50 and 59
years were more prevalent in the PD subgroup, whereas
in the decades 60–69 and 70–79 years, diverticulosis was
significantly more prevalent compared to PD patients

928 United European Gastroenterology Journal 6(6)



(Figure 1). At logistic regression, age �60 years was
associated with PD in comparison both to diverticulosis
(OR 2.10; 95% CI: 1.42–3.08) and SUDD (OR 1.57;
95% CI: 1.01–2.45) (Table 3). Even when we consider
age in years as a continuous variable, logistic regression
analysis showed that, compared to diverticulosis, PD
diagnosis is associated to decrease in age (OR 0.97;
95% CI: 0.95–0.99).

Considering the overall population, females were
older in comparison to male patients (67.1� 9.6 vs
65.2� 10.1, p¼ 0.0006). Such an increase was specific-
ally observed in SUDD and PD patients, being female
and older in comparison to male (67.6� 8.8 vs
64.3� 10.3, p¼ 0.0029; 65.9� 10.7 vs 61.7� 11.9,
p¼ 0.007). In fact, diverticulosis female and male age
were not different (67.3� 9.7 vs 66.3� 9.3, p¼ 0.175).

The mean BMI for each subgroup of patients was
26.2� 3.4, 26.2� 3.9 and 25.6� 4.1kg/m2 for diverticu-
losis, SUDD and PD, respectively, without significant dif-
ferences. Considering obese patients (BMI� 30kg/m2),
no differences were observed (Table 3).

Clinical characteristics and lifestyle factors

History of bleeding attributed to colonic diverticula
was reported in 0.6% and 1% of diverticulosis and
SUDD patients, respectively. In PD, 4.2% of patients
reported a history of diverticular bleeding separately
from diverticulitis (Table 3).

Compared to diverticulosis and SUDD patients, PD
showed a significant association with history of bleed-
ing at univariate (p¼ 0.0004 and 0.0331, respectively)
and multivariate analysis (OR 29.29; 95% CI: 8.17–
104.98 and OR 16.84; 95% CI: 3.77–75.25) (Table 3).
A concomitant episode of diverticular bleeding as a
complication of diverticulitis was present in 4.2% of
PD patients.

No differences regarding the presence of family his-
tory of colonic cancer were observed at univariate or
multivariate analysis. Family history of diverticula was
significantly prevalent in PD patients in comparison to
diverticulosis at univariate (p¼ 0.0012) and multivari-
ate analysis (OR 1.88; 95% CI: 1.27–2.78) (Table 3). In
addition, PD patients with a positive family history
were significantly younger in comparison to those with-
out (61.7� 7.9 and 64.8� 12.5 years, respectively,
p¼ 0.003). No differences in the prevalence Charlson
index score �3 were observed.

Concerning lifestyle factors, univariate analysis
showed differences in smoking habit only regarding
active smoking between PD and SUDD patients
(p¼ 0.0208); however, this was not confirmed at logistic
regression analysis (Table 3). Regarding alcohol intake,
consumption of coffee and physical activity, no differ-
ences were observed both at univariate and multivariate
analysis (Table 3). Regarding dietary habits, we ana-
lysed the amount consumed per week of foods rich in
fibre such as fruits, vegetables and whole foods, without
significant differences among subgroups at univariate
analysis (Table S1). When we consider the consumption
of a fibre- rich diet, no differences emerged at logistic
regression analysis (Table 3).

QoL

Regarding physical component summary scores,
patients with diverticulosis perceived a higher physical
well-being score in comparison to SUDD (48.6� 8.5 vs
46.1� 9, p¼ 0.0001) and PD (48.6� 8.5 vs 47� 8.4,
p¼ 0.0257), without differences between SUDD and
PD (p¼ 0.3009). Regarding mental component

Table 1. Reasons for diagnosis of colonic diverticula in diverticu-

losis, symptomatic uncomplicated diverticular disease and previ-

ous diverticulitis patients.

Diverticulosis

n¼ 705

SUDD

n¼ 300

PD

n¼ 212

Absence of symptoms

During colonoscopy

for colon cancer

screening (n¼ 510)

91 6.9 2.1

During radiology (n¼ 47) 89.4 6.4 4.2

Anaemia (n¼ 22) 72.7 18.2 9.1

Presence of symptoms but not pain

Alteration of bowel

habit (n¼ 106)

64.1 25.5 10.4

Bloating (n¼ 45) 64.5 33.3 2.2

Rectal bleeding (n¼ 89) 59.6 15.7 24.7

Fever (n¼ 7) 14.3 85.7

Abdominal pain (n¼ 383) 7.3 52.5 40.2

Data were expressed as percentage per row.

SUDD: symptomatic uncomplicated diverticular disease; PD: previous

diverticulitis.

Table 2. Number of females and males in diverticulosis,

symptomatic uncomplicated diverticular disease and previous

diverticulitis patients.

Diverticulosis

n¼ 705

SUDD

n¼ 300

PD

n¼ 212

Female gender

(n¼ 556)

275 (39) 174 (58) 107 (50.5)

Male

(n¼ 661)

430 (61) 126 (42) 105 (49.5)

N (% per column).

SUDD: symptomatic uncomplicated diverticular disease; PD: previous

diverticulitis.
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summary scores, patients with diverticulosis feel men-
tally better in comparison to SUDD (48.2� 9.6 vs
45� 10.1, p< 0.0001) and PD (48.2� 9.6 vs
45.9� 9.9, p¼ 0.0038), without differences between
SUDD and PD scores (p¼ 0.3544). When subgroups
are compared by the Kruskal–Wallis test, a significant
difference is showed for physical (p¼ 0.000024) and
mental scores (p¼ 0.000005).

Discussion

The REMAD Registry is the first prospective, nation-
wide, observational study which enrolled a cohort of
consecutive patients with diverticulosis and DD. We
aimed to compare patients with diverticulosis, SUDD
and PD to ascertain whether demographic, clinical
characteristics and lifestyle factors were associated to
each subgroup of patients.

We showed that female gender was significantly
associated with SUDD and PD compared to diverticu-
losis patients (OR 1.94 and OR 1.79). Regarding female
prevalence in PD patients, this trend has been observed
in other studies, belonging mainly to a national data-
base on hospital admissions. Data from the United
States of America (USA) showed that prevalence esti-
mates for diverticulitis were higher for women

Table 3. Clinical features and lifestyle factors in diverticulosis, symptomatic uncomplicated diverticular disease and previous diverticulitis

patients: adjusted logistic regression analysis.

%

Diverticulosis

n¼ 705

SUDD

n¼ 300

PD

n¼ 212 OR (95% CI)a OR (95% CI)b OR (95% CI)c

Female gender 39 58 50.5 1.94 (1.43–2.62) 1.79 (1.24–2.56) 0.97 (0.64–1.48)

Age� 60 years 21 24.6 36.5 1.31 (0.92–1.86) 2.10 (1.42–3.08) 1.57 (1.01–2.45)

BMI� 30 kg/m2 16.8 16.4 12.4 0.90 (0.61–1.33) 0.63 (0.38–1.06) 0.75 (0.42–1.32)

History of diverticular

bleeding

0.6 1 4.2 1.89 (0.31–11.70) 29.29 (8.17–104.98) 16.84 (3.77–75.25)

Family history for

colonic cancer

16.5 13.4 11 0.71 (0.47–1.08) 0.58 (0.34–1.08) 0.78 (0.42–1.43)

Family history for colonic

diverticula

18.4 21.7 28.7 1.15 (0.80–1.65) 1.88 (1.27–2.78) 1.54 (0.97–2.41)

Charlson index

score� 3

15.3 13.6 12.3 0.84 (0.56–1.28) 0.83 (0.49–1.40) 0.99 (0.54–1.80)

Active smoking 14.8 12.5 20.1 0.79 (0.51–1.22) 1.25 (0.79–1.97) 1.61(0.94–2.76)

Use of alcohol 40.1 33.4 40.2 0.88 (0.64–1.20) 1.23 (0.85–1.78) 1.42 (0.93–2.18)

Use of coffee 80.3 80.1 78.9 0.98 (0.68–1.42) 0.87 (0.56–1.36) 0.75 (0.46–1.23)

Physical activity 36.7 33.4 41.1 0.84 (0.61–1.14) 1.12 (0.79–1.59) 1.23 (0.81–1.86)

Diet rich in fibre 57 61.3 56.6 1.15 (0.85–1.55) 1.10 (0.77–1.58) 0.90 (0.60–1.35)

BMI: body mass index; CI: confidence interval; OR: odds ratio; SUDD: symptomatic uncomplicated diverticular disease; PD: previous diverticulitis.

Data were presented as percentage of total.
aDiverticulosis vs SUDD. bDiverticulosis vs PD. cSUDD vs PD.

100%
8.0%

32.5%

38.5%

16.3% 20.3%

25.6%**

**

**

** ***
4.3%4.7%

Diverticulosis SUDD PD

10.9%

38.7%

30.8%

28.7% 24.2%

8.0% 8.5%

80%

60%

40%

20%

0%

≥ 80 yrs

70–79 yrs
60–69 yrs

50–59 yrs
≤ 49 yrs

Figure 1. Age distribution in diverticulosis, symptomatic uncom-

plicated diverticular disease (SUDD) and previous diverticulitis (PD)

patients.

*Diverticulosis vs SUDD. **Diverticulosis vs PD patients. ***SUDD

vs PD.

�49 years: **p¼ 0.002; ***p¼ 0.005.

50–59 years: **p¼ 0.003.

60–69 years: **p¼ 0.04.

70–79 years: **p¼ 0.02.
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compared to men (98.6 vs 76.3/100,000),8 and similarly
in England, the admission rate among females was
higher than that among males.16 On the other hand,
the association between female gender and symptoms
associated to diverticula has been already observed in a
case-control study. Indeed, only female patients, but
not male, presented a positive association with diar-
rhoea (OR 1.39) and loose stools (OR 1.28).17

We observed that PD patients were younger in com-
parison to those without. Age� 60 years was signifi-
cantly associated with PD compared both to
diverticulosis (OR 2.10) and SUDD (OR 1.57). This
trend is in line with previous US epidemiological
data, in which admission for DD is increasing, affecting
mostly younger patients.7,18 Similarly in the United
Kingdom, admissions younger than 50 years increased
from 8% in 1995 to 42% in 2003 (p¼ 0.005).19

Altogether these data, even from different epidemio-
logical sources, suggest that younger age is frequently
associated to diverticulitis.

The present study showed that females were signifi-
cantly older in comparison to males in SUDD and PD
subgroups, according to data belonging to epidemio-
logical studies, where higher a prevalence of diverticu-
litis in women was found above age 45 years.8,16 This
gender and age predominance in SUDD and PD does
not have a conclusive explanation, and it might result
from differences in risk factors between men and
women.

This study highlighted for the first time the strong
association between history of diverticular bleeding in
PD patients compared to diverticulosis (OR 29.29) and
SUDD (OR 16.84). This finding was unexpected since
bleeding has been considered unrelated to other com-
plications.1,20 Two earlier studies reported that bleeding
occurs in up to 30% of diverticulitis; 21,22 in this study
we observed a concomitant episode of diverticular
bleeding and diverticulitis in 4.2% of PD patients.
However, our data should be considered with caution
since past episodes of diverticular bleeding were some-
times anamnestic, not excluding a possible bias in
reporting them. Further studies are needed to clarify
this association and the possible shared risk factors
associated to both conditions.

Another peculiar result is that PD patients more
often presented a family history of colonic diverticula,
compared to diverticulosis patients (OR 1.88). The con-
tribution of hereditary factors to the development of
diverticula has been reported.23,24 In a population-
based study of twins and siblings, the relative risk RR
was particularly strong in siblings of hospitalised
cases (OR 4.11) and cases that underwent surgery
(OR 5.37).24 These observations substantially overlap
with our findings, since an association between family
history of diverticula and PD has been observed.

However, we cannot exclude that patients who have
had an episode of diverticulitis may be more aware of
this condition as other family members are affected,
increasing the prevalence of colonic diverticula which
otherwise might have gone unreported.

A recent systematic review and meta-analysis
showed that an increase in BMI may increase the risk
of diverticulitis.25 Furthermore, a prospective cohort of
male health professionals showed that men with a
BMI� 30 kg/m2 had an RR of 1.78 for diverticulitis.26

Our study did not show differences regarding the asso-
ciation of obesity with any subgroup of patients. In
addition, when we analysed separately prevalence of
BMI� 25 or� 30 kg/m2 in men, or in patients with
recent diverticulitis (<4 months), no differences
emerged in the three subgroups (data not shown). We
believe that our results are hard to compare with pre-
vious data obtained in prospective studies, since these
data reflected a cross-sectional view and couldn’t deter-
mine a diverticulitis risk.

Regarding lifestyle factors, a recent systematic
review and meta-analysis showed that smoking
increases the risk of developing diverticulosis and diver-
ticulitis together (DD) with an RR of 1.36 for active
smokers.27 In our study, although we found a signifi-
cant association between PD and active smoking com-
pared to SUDD patients (p¼ 0.02), this was not
confirmed by logistic regression analysis. We have no
clear explanation for this discrepancy but the weak RR
observed in the cited meta-analysis suggested that
smoking habit deserves more accurate studies.27

A recent systematic review and meta-analysis inves-
tigated physical activity as a risk factor associated to
DD, indicating that vigorous or high physical activity
protects from DD.25 Our study didn’t find significant
differences regarding physical activity in the subgroups
of patients; however, these data should be considered
with caution since we were able to evaluate only
whether patients performed or did not perform regular
physical activity.

Data regarding alcohol consumption and DD
showed discordant findings, with some studies showing
a positive association 28,29 and others not.11 Our study
didn’t find any association suggesting that the link
between alcohol and DD should be better investigated.
In addition, our study didn’t find any association
between coffee drinking and subgroups of patients,
similarly to previously reported.28

Regarding dietary habits, we have considered the
consumption of a diet rich in fibre, without finding sig-
nificant differences among subgroups of patients.
Previous published data demonstrated that vegetarians
and people who consume high-fibre diets may have a
lower risk of diverticulitis;11 consequently, we would
expect that PD individuals would have a lower
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consumption of dietary fibre. We cannot exclude that
this lack of association belongs to the cross-sectional
nature of the study, which gives a picture of the dietary
habits of the population. It must also be pointed out
that many physicians still advise patients to avoid high-
residue foods based on the idea that these particles
might damage a diverticulum, thereby initiating a cas-
cade of events resulting in complications.30 However, a
large prospective study demonstrated that the con-
sumption of these foods didn’t increase the risk of com-
plications, suggesting that this recommendation should
be reconsidered.31 Our results probably reflected the
current dietary habits in Italy, which may be influenced
by patient beliefs, often on the basis of prior negative
experience or because they are afraid of developing
complications.32

Finally, we observed that QoL scores were signifi-
cantly higher in asymptomatic diverticulosis in com-
parison to SUDD and PD patients, without a
difference between the last two subgroups. Different
reports described the negative impact of diverticula
on QoL, comparing patients with diverticula and
those without.33,34 It is plausible that patients with
DD, both SUDD and PD, because of their abdominal
complaints or past complications, felt physically and
mentally worse, differently from asymptomatic
patients. It is of note that SUDD patients, complaining
of chronic and troublesome abdominal symptoms, felt
similarly to PD, suggesting that even an uncomplicated
condition is considered a full disease justifying the
broad therapeutic regimen used.35–37 The link between
mental health and symptoms can be interpreted as
either cause or effect but the fact that this is similar
for SUDD and PD, where it could be assumed there
is less influence of mental state on causation, suggested
the disease might itself be causing some of the mental
health decline. Indeed, the female prevalence in SUDD
and PD might have affected these results. Abdominal
complaints in patients with DD may overlap with IBS,
and about 10% to 15% of DD patients meet the Rome
Criteria for IBS diagnosis.2,3 It has been reported that
DD and IBS patients present higher scores of somatisa-
tion when compared to healthy volunteers and asymp-
tomatic diverticulosis, suggesting that these two
conditions have a significant impact on patients’ behav-
iour.38 The current study was designed to assess clinical
features and lifestyle factors associated to subgroups of
DD patients, but is not able to focus on the possible
overlap between IBS and SUDD. This study did not
address how many patients meet the Rome Criteria for
IBS diagnosis, not assessing whether symptoms might
affect QoL, and this represents a limit for the interpret-
ation of our data. Even if some clinical features have
been reported to differentiate subgroups of DD
patients, the reliable differential diagnosis between

these two conditions still remains challenging and
should be addressed by ad hoc studies.

Another limit of this study was that a mean of 24%
of patients did not adhere to the study, so data from
this survey might not be perfectly representative, but we
think that this exclusion rate should be acceptable, not
representing a substantial bias of the findings.
Moreover, since almost half of the cohort received a
diagnosis of colonic diverticula in the absence of symp-
toms, with just a third complaining of abdominal pain,
we believe that these proportions follow the clinical
characteristics of DD, giving a representative picture
of the Italian population.

In conclusion, this nationwide registry study showed
that patients with past diverticular bleeding and family
history of colonic diverticula are more prevalent in PD,
representing a potential useful culprit in complicated
diverticular disease. These two clinical anamnestic
remarks, associated to the perceived worse QoL,
should be kept in mind in the management of DD,
including its therapeutic regimens.
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