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Backgrounds/Aims: The etiology of colon diverticulosis is related to a range of genetic, biological, and environmental factors, but
the risk factors for asymptomatic diverticulosis of the colon are unclear. This study examined the risk factors for asymptomatic colon
diverticulosis.
Methods: This retrospective study included examinees who underwent a colonoscopy for screening at the health check-up center
of SAM Hospital between January 2016 and December 2016. The examinees with colon diverticulosis found by colonoscopy were
compared with those without diverticulosis. The comparison factors were age, gender, alcohol consumption, smoking status, medical
history, lipid profile, body mass index, visceral fat area, waist-hip ratio, and severity of a fatty liver.
Results: This study included 937 examinees and the overall prevalence of diverticulosis was 8.1% (76/937). Fatty liver was found
in 69.7% (53/76) in cases of colon diverticulosis and 50.3% (433/861) in the control group (p=0.001). The average waist-hip ratio
was 0.92±0.051 in colon diverticulosis and 0.90±0.052 in the control group (p=0.052). Multivariate analysis revealed the waist-hip
ratio (OR=1.035, 95% CI 1.000-1.070, p=0.043), moderate fatty liver (OR=2.238, 95% CI 1.026-4.882, p=0.043), and severe fatty
liver (OR=5.519, 95% CI 1.236-21.803, p=0.025) to be associated with an increased risk of asymptomatic colon diverticulosis.
Conclusions: The waist-hip ratio, moderate fatty liver, and severe fatty liver are risk factors for asymptomatic colon diverticulosis. Central
obesity, which can be estimated by the waist-hip ratio, and fatty liver might affect the pathogenesis of asymptomatic colon diverticulosis.
(Korean J Gastroenterol 2019;74:142-148)
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Colonic diverticulosis is induced by a weakening of the sup-

INTRODUCTION

porting connective tissue and herniation of the mucosa and
Diverticulosis is the presence of one or more diverticula

1,2

submucosa through the muscular layer of the colon wall.

1

in the colon, which may be asymptomatic or symptomatic.

The prevalence of colon diverticulosis in Western society is

Diverticular disease is symptomatic diverticulosis, including

less than 10% below the age of 40 and 50-66% over the

macroscopic diverticulitis, or symptomatic, uncomplicated di-

age of 80.

1

verticular disease, which has an absence of diverticulitis.

3,4

In Asia, diverticulosis is a rare disease, but the

prevalence of colon diverticulosis in Asia has increased
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5,6

recently.

In a recent study, the prevalence of diverticulosis
7

143

abdominal transducer, by four experienced radiologists who

in Korea was 12%. The reasons for the increasing prevalence

had performed more than 1,800 abdominal US examinations.

of diverticulosis in Asia might be the westernized lifestyles

The technical parameters, such as depth, gain adjustment,

7,8

The develop-

placement of focal zone, and use of harmonics, were opti-

ment of diverticulosis might be influenced by genetics, envi-

mized on a case-by-case basis. All US images were evaluated

ronmental factors, behavioral factors, and abnormal colonic

independently on a picture archiving and communication sys-

affecting the pathogenesis of diverticulosis.

9,10

Approximately 10-30% of asymptomatic diver-

tem (ViewRex; TechHeim, Seoul, Korea). Fatty liver was diag-

ticulosis patients were reported to develop complications,

nosed according to the difference in echogenicity between

wall motility.

1,11,12

such as diverticulitis and diverticular bleeding.

In previous studies, old age, alcohol, smoking, a high-fat

the kidney and liver, and visibility of the intrahepatic vessel
15

walls and diaphragm.

The severity of a fatty liver was classi-

diet, adenomatous polyps, and atherosclerotic disease were

fied into four classes according to the standard of a previous

reported to be risk factors for asymptomatic colon

report: normal, mild, moderate and severe.

7,13,14

diverticulosis.

15

On the other hand, the risk factors of

asymptomatic colonic diverticulosis are not completely

3. Colonoscopy findings

understood. Identifying the risk factors for asymptomatic diver-

Experienced gastrointestinal specialists, all of whom had

ticulosis is important because it can help prevent further com-

performed more than 1,000 colonoscopies, conducted all ex-

plications, such as diverticular bleeding and diverticulitis. This

aminations using a standard colonoscope (CF Q260AI;

study examined the characteristics of asymptomatic colon di-

Olympus Optical Co., Ltd., Tokyo, Japan). All colonoscopies

verticulosis to identify the risk factors.

reached at least the cecum. Colon diverticulosis was classified as right colon diverticulosis, left colon diverticulosis, and
bilateral colon diverticulosis according to the location.

SUBJECTS AND METHODS

4. Statistical analysis

1. Study subjects and data collection

This retrospective study was approved by the Institutional

Statistical analysis was performed using SPSS version 18

Review Board of SAM Hospital (IRB number: 2018010). A ret-

(SPSS Inc., Chicago, IL, USA). A Student’s t-test was used to

rospective study was conducted on 937 examinees who un-

compare the continuous variables. The chi-squared test was

derwent a colonoscopy for screening at the health check-up

used to compare the discrete variables. Logistic regression

center of SAM Hospital between January 2016 and December

analysis was used to identify the risk factors for asymptomatic

2016. The inclusion criteria were as follows: 1) examinees

colonic diverticulosis. A p-value ≤0.05 was considered

older than 18 years and 2) asymptomatic examinees who un-

significant.

derwent colonoscopy for a health checkup. The exclusion criteria were as follows: 1) prior history of colon surgery; 2) inflammatory bowel disease; and 3) the colonoscope could not
be inserted into the cecum. Examinees with colon diverticulosis found on colonoscopy were compared with those without diverticulosis. The demographic characteristics, alcohol
consumption, smoking status, and medical history were investigated through a self-answered questionnaire. The BMI, visceral fat area, and waist-hip ratio were measured using an
Inbody 770 (Biospace Inc., Seoul, Korea).
2. Abdominal ultrasonography (US)

Abdominal US was performed using the IU22 (Philips
Healthcare, Bothell, WA, USA) scanner, with a 1-5 MHz convex

Fig. 1. Prevalence of asymptomatic colon diverticulosis.
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(76/937). The prevalence of asymptomatic colon divertic-

RESULTS

ulosis increased with age (Fig. 1). Examinees over 60 years
1. Clinical characteristics of asymptomatic colon diver-

old had the highest prevalence of asymptomatic colon diver-

ticulosis

ticulosis, 10.8% (17/157). In asymptomatic colon divertic-

The total number of examinees was 937. The overall preva-

ulosis, right, left, and bilateral colon diverticulosis was 81.6%

lence of asymptomatic colon diverticulosis was 8.1%

(62/76), 10.5% (8/76), and 7.9% (6/76), respectively (Fig. 2).
Among those examinees with asymptomatic colon diverticulosis, a single diverticulum and multiple diverticula was detected in 23.7% (18/76) and 76.3% (58/76), respectively.
In Table 1, the percentage of male and female asymptomatic colon diverticulosis was 76.3% (58/76) and 23.7%
(18/76), respectively (p=0.056). The prevalence of asymptomatic colon diverticulosis in examinees older than 50 years
(67.1%, 51/76) was higher than that in those younger than
50 years (32.9%, 25/76) (p=0.037). Hypertension was observed in 31.6% (24/76) of asymptomatic colon diverticulosis
cases and 16.3% (140/861) of the control group (p=0.001).
Diabetes mellitus, hyperlipidemia, smoking, and alcohol intake were similar in the asymptomatic colon diverticulosis and
control groups. Fatty liver was noted in 69.7% (53/76) of
asymptomatic

Fig. 2. Incidence of directions in asymptomatic colon diverticulosis.

colon

diverticulosis

group

and

(433/861) in the control group (p=0.001). The following were

Table 1. Comparison of the Clinical Features between Examinees with and without Colon Diverticulosis
Variable

Diverticulosis (n=76)

Control (n=861)

Male

58 (76.3)

564 (65.5)

Female

18 (23.7)

297 (34.5)

Age (years)

p-value

Gender
0.056

53.05±9.90

50.31±9.80

0.418

<50

25 (32.9)

390 (45.3)

0.037

≥50

51 (67.1)

471 (54.7)

Present

24 (31.6)

140 (16.3)

Absent

52 (68.4)

721 (83.7)

23 (30.3)

428 (49.7)

Mild fatty liver

24 (31.6)

256 (29.7)

Moderate fatty liver

25 (32.9)

166 (19.3)

4 (5.2)

11 (1.3)

LDL

123.7±34.9

125.0±37.1

0.774

HDL

50.0±10.7

53.1±14.7

0.065

150.2±130.4

119.9±97.9

0.052

HTN

0.001

Fatty liver

<0.001

Absent

Severe fatty liver
Lipid profile (mg/dL)

Triglyceride
BMI
2

Visceral fat area (cm )
Waist-hip ratio

50.3%

25.15±3.05

24.63±3.18

0.166

94.32±33.75

87.36±32.94

0.078

0.92±0.05

0.90±0.05

0.052

Values are presented as mean±standard deviation or n (%).
HTN, hypertension; LDL, low density lipoprotein; HDL, high density lipoprotein; BMI, body mass index.
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observed in the asymptomatic colon diverticulosis group: nor-

145

DISCUSSION

mal livers (30.3%, 23/76), mild fatty livers (31.6%, 24/76),
moderate fatty livers (32.9%, 25/76), and severe fatty livers

Colon diverticulosis is caused by a high intraluminal pres-

(5.3%, 4/76). In the control group, there were normal livers

sure and herniated mucosa through the muscular layers of

(49.7%, 428/861), mild fatty livers (29.7%, 256/861), moder-

the colon.

ate fatty livers (19.3%, 166/861), and severe fatty livers

and abnormal colonic wall motility might be related to its

(1.3%, 11/861). The triglyceride levels were 150.2±130.4

development.

mg/dL in asymptomatic colon diverticulosis and 119.9±97.9

ratio, moderate fatty liver, and severe fatty liver to be asso-

mg/dL in the control group (p=0.052). The waist-hip ratio was

ciated with an increased risk of asymptomatic colon

0.92±0.05 and 0.90±0.05 in asymptomatic colon divertic-

diverticulosis. Several tools can be used to measure obesity,

ulosis and control group, respectively (p=0.052).

such as BMI, waist circumference, waist-hip ratio, and ab-

16,17

Genetic susceptibility, environmental factors,

9,10

The present results revealed the waist-hip

The examinees with and without colon diverticulosis were

dominal fat area. The BMI has limitations in measuring central

classified into four different age groups (age <40, 40-49,

obesity. Therefore, the waist-hip ratio, waist circumference,

50-59, and ≥60 years). A higher portion of mild, moderate,

and abdominal fat area are more sensitive measurements

and severe fatty liver was observed in examinees with divertic-

for measuring central obesity than the BMI.

ulosis than those without diverticulosis in three age groups

results revealed a moderate fatty liver and severe fatty liver

(age <40, 40-49, and ≥60). The waist-hip ratio was also high-

to be significant risk factors for colon diverticulosis, but a

er in the 40-49 year old examinees with diverticulosis than

previous study reported contrary findings regarding fatty

those without diverticulosis.

liver.

12,18

19

The present

In that study, diverticulosis in the elderly (>65 years)
19

was reported to be a negative predictor of hepatosteatosis.
2. Factors associated with colonic diverticulosis

They examined elderly patients (>65 years) with diverti19

In Table 2, multivariate analysis revealed the waist-hip ratio

culosis.

In the present study, the examinees were older than

(OR=1.035, 95% CI 1.000-1.070, p=0.043), moderate fatty

18 years old. The difference in age enrolled for each study

liver (OR=2.238, 95% CI 1.026-4.882, p=0.043), and severe

might have caused the different results. The reasons why mild

fatty liver (OR=5.519, 95% CI 1.236-21.803, p=0.025) to be

fatty liver was not related to colon diverticulosis could not

associated with an increased risk of asymptomatic colon

be explained in this study. Moderate and severe fatty liver

diverticulosis.

might be more related to colon diverticulosis than a mild fatty
liver. Although there is no definite evidence to correlate
asymptomatic diverticulosis with a fatty liver, it was hypothe-

Table 2. Multivariable Analysis of the Factors for Colon Diverticulosis
Variable
Age (years)

OR (95% CI)

p-value

1.023 (0.995-1.052)

0.113

Gender
Female

1

Male

1.566 (0.798-3.074)

0.192

HTN

1.717 (0.952-3.097)

0.073

Visceral fat area

1.003 (0.994-1.012)

0.573

Waist-hip ratio

1.035 (1.000-1.070)

0.043

Fatty liver
Absent

1

Mild fatty liver

1.457 (0.696-3.052)

0.318

Moderate fatty liver

2.238 (1.026-4.882)

0.043

Severe fatty liver

5.519 (1.236-21.803)

0.025

OR, odds ratio; CI, confidence interval; HTN, hypertension.
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sized that altered microbiota might be associated with the

has not been demonstrated. In the present study, high density

mechanism linking colon diverticulosis and fatty liver. Several

lipoprotein, low density lipoprotein, and triglycerides were not

studies on the difference in fecal microbiota between healthy

associated with asymptomatic colon diverticulosis. In another

controls and asymptomatic colon diverticulosis have been

report, there was no difference in the serum lipid profiles

20,21

Akkermansia muciniphila is more abundant in

(total cholesterol, high density lipoprotein, low density lip-

the fecal samples of people with asymptomatic colon divertic-

oprotein and Triglycerides) between the control and divertic-

reported.

20

ulosis than in healthy controls.

A decrease in Clostridium

18

ulosis groups,

as in the present study. In this study, the

cluster IV and microbiota with anti-inflammatory activity, such

prevalence of asymptomatic colon diverticulosis was higher

as Faecalibacterium prausnitzii, was observed in the asympto-

in examinees over 50-years-old than in those younger than

21

matic diverticulosis group than the healthy controls.

50-years. The prevalence of colon diverticulosis increases

Therefore, the intestinal microbiota might play a role in the

with age.

pathogenesis of diverticulum. An alteration of the intestinal

diverticulosis was higher than that of left colon diverticulosis.

microbiota might be also related to hepatic fat deposition and

The prevalence of left colon diverticulosis is higher in western

22,23

can affect the progression of fatty liver severity.

The pres-

1,9,13,31,32

33

society,

In this study, the prevalence of right colon

whereas the prevalence of right colon diverticulosis

ent study regarding fatty liver, alcoholic hepatitis, and non-al-

7
is higher in Asian societies. Right colon diverticulosis in Asian

coholic fatty liver disease were not differentiated. Previous

people might be genetic and extends to left and bilateral co-

studies of the intestinal microbiota were performed on pa-

lon diverticulosis in older age.

22,23

34

On the other hand, the reason

why right colon diverticulosis is predominant in Asian people

tients with non-alcoholic fatty liver disease.

Inconsistent results regarding visceral fat and asympto-

is not completely understood. A difference in the humoral or

matic diverticulosis have been reported. In the present re-

neural system, sensitivity, and structural variation of the colon

sults, visceral fat measured by Inbody 770 (Biospace Inc.)

might be present.

34

was not associated with asymptomatic diverticulosis. In other

This study had several strengths. First, to the best of the

studies, however, visceral fat measured by CT was found to

authors’ knowledge, this is the first study to investigate the

16,18

A methodo-

relationship between the severity of fatty liver and asympto-

logical difference was observed in measuring the visceral fat

matic colon diverticulosis. This study can provide an original

be associated with colonic diverticulosis.

16,18

The BMI

aspect regarding the relationship between the severity of fatty

was used to define obesity, but the BMI is not an exact in-

liver and asymptomatic colon diverticulosis. Second, this

dicator of central obesity. Inconsistent results regarding the

study analyzed the parameters of obesity, such as lipid profile,

7,9,18,24-26

visceral fat, waist-hip ratio, and BMI. Therefore, the associa-

between the present study and previous studies.

BMI and colon diverticulosis have been reported.
9,26

In other re-

tion between obesity and diverticulosis was analyzed

ports, colonic diverticulosis was not related to BMI.

7,18,24,25

thoroughly. Third, to the best of the authors’ knowledge, there

As the waist-hip ratio and fatty liver were found to be asso-

has been no study on the relationship between the waist-hip

ciated with central obesity in this study, central obesity esti-

ratio and asymptomatic diverticulosis. Instead of using the

mated by the waist-hip ratio and fatty liver might affect the

waist-hip ratio, there are reports showing that an increased

pathogenesis of asymptomatic colon diverticulosis. How ab-

waist circumference is related to colon diverticulosis.

dominal obesity contributes to the pathogenesis of divertic-

the other hand, this study has some limitations. First, this

ulosis is unclear. Two hypotheses regarding the relationship

was a single-center retrospective study. Therefore, selection

between diverticulosis and obesity have been proposed. First,

bias might be inevitable. Second, the number of examinees

methane gas produced by microbes in obese people might

with diverticulosis enrolled was small (n=76). Therefore, care

increase the colonic intraluminal pressure, which induces

should be taken when generalizing these results to the entire

BMI is a risk factor for colonic diverticulosis.

16,27-29

24,35

On

Second, proinflammatory cytokines pro-

population. Third, potential confounding factors for colonic di-

duced by adipocytes might affect the colonic motility related

verticulosis such as the intake of meat and fiber, physical

diverticulosis.

16,30

On the other hand, the mechanism

activity, and intake of other medications were not adjusted

of the association between colonic diverticulosis and obesity

in this study. Fourth, age was not controlled in the analysis

to colon diverticulosis.
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of the risk factors for colon diverticulosis.
In conclusion, the waist-hip ratio, moderate fatty liver, and
severe fatty liver are risk factors for asymptomatic colon
diverticulosis. Central obesity estimated by waist-hip ratio and
fatty liver might affect the pathogenesis of asymptomatic colon diverticulosis. Further research will be needed to identify
the risk factors for asymptomatic diverticulosis.
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