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Background: Colonic diverticular disease exhibits mucosal outpouchings through the large intestine. Common complications
of this disease are diverticular bleeding and diverticulitis. The prevalence of the disease is age-dependent, and some patients
with diverticulitis develop complications especially the elderly, the obese and those with co-morbid diseases. In a retrospective
study in Chiang Mai, Thailand, the mortality rate was 3.6% at 30 days and 9.2% at 1 year.

Objective: To determine the financial burden, clinical characteristics and factors associated with severity and mortality of
patients with colonic diverticulitis.

Material and Method: This was a retrospective study of in-patients from hospitals nationwide, and data were retrieved from
three major health care system databases in the fiscal year 2010, searching for ICD code 10. Patients diagnosed with
diverticular disease of the large intestine were included in this study, and baseline characteristics and clinical outcomes were
analyzed. The study was approved by the institutional ethics committee of Rajavithi Hospital.

Results: One thousand seven hundred and fifty patients with colonic diverticulitis were enrolled in the study and their data
were analyzed. The mean age of the patients was 61.15+16.12 years old, about 70% of patients had co-morbid diseases, and
the incidence of complicated colonic diverticulitis was 14.51%. The median length of hospital stay (LOS) was 6 days, half of
the patients underwent surgery, and the mortality rate was 3.26%. Multivariate regression analysis revealed that the
parameters associated with disease severity were number of co-morbid diseases, the universal coverage health care system,
and surgical treatment, while the parameters associated with mortality were having more than two co-morbid diseases and
being in the universal coverage health care system.

Conclusion: Colonic diverticulitis was common in elderly patients and associated with co-morbid diseases. Most patients
had mild severity but a high rate of surgery, and the mortality rate was higher than in western countries. Parameters
associated with disease severity and mortality were having co-morbid disease, being in the universal coverage healthcare
system and having surgical treatment.
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Colonic diverticular disease exhibits mucosal
outpouchings through the large bowel wall. This
disease is common in western countries, especially in
elderly patients. Its prevalence increases with age, being
5.0% at age 40, 30.0% at age 60 and 85.0% at age 80,
and its most common location is at the sigmoid colon®,
Common complications of this disease are diverticulitis
and diverticular bleeding.

In Asian countries, the prevalence of
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diverticular disease is less common, and right-sided
location is predominant. Data from a study in Japan
found that 70% of incidences of the disease were
located at the right colon, 16% at the left, and 14% at
both sides of the colon®. Most patients are
asymptomatic. In Thailand, the prevalence of colonic
diverticular disease found in a double contrast barium
enema study was 28.5% with predominant right side
location®. Fifteen to twenty percent of patients had
diverticulitis®and 20-25% of patients with diverticulitis,
especially the elderly®, developed complications such
as perforation, peritonitis, obstruction and abscess
formation; however, twenty percent of patients with
diverticulitis were aged less than 50 years old. Clinically,
colonic diverticulitis can be classified into two
groups®®: simple diverticulitis (75-90%) with little
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abdominal pain and few symptoms; and complicated
diverticulitis (10-25%) with severe abdominal pain,
fever, peritonitis and complications such as colonic
perforation, obstruction, abscess or fistula.
Complicated diverticulitis is more common in elderly,
immunocompromised, or obese patients, or those with
co-morbidity@®*2, Patients with complicated
diverticulitis tend to have more severe disease, and
higher rates of morbidity and mortality; thus, they need
aggressive management.

A retrospective study in Chiang Mai,
Thailand, from 2000 to 2010, found that the mortality
rate of patients with colonic diverticulitis was 3.6% at
30 days and 9.2% at 1 year®®. The purposes of the
present study were to identify characteristics,
management outcomes, and hospital costs incurred by
patients who were admitted with colonic diverticulitis
in Thailand.

Material and Method

The protocol of this research was reviewed
and approved by the ethics committee of Rajvithi
Hospital (No. 054/2558).

The data of hospitalized patients and medical
expense from nationwide hospital admission data for
the fiscal year 2010 (October 1, 2009 to September 30,
2010) were collected from 3 sources: the universal
coverage health care system (UC) from the national
health security office (NHSO); the social security health
care system (SS) from the social security office; and in-
patient data from the government welfare medical
expense health care system (GM) at the Department of
the Comptroller General, Thailand. The study was
reviewed and approved by the ethics review committee
of Rajavithi Hospital.

Inclusion criteria were patients who had
colonic diverticulitis as defined by the International
Classification of Disease, 10" edition (ICD-10) codes
for colonic diverticulitis. Patients with diverticular
disease of the large intestine with or without perforation
and abscess (K57.2 and K57.3 respectively) were
included. Exclusion criteria were patients without
definite diagnosis of colonic diverticulitis as defined
by ICD-10 codes.

Baseline characteristics of patients and clinical
outcomes were analyzed including age, gender,
geographic location of residence, co-morbid diseases,
level of hospital, health care system types, surgical
treatment, mortality rates, length of hospital stay and
cost of hospitalization.

Sample size was calculated using ratio
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formulas. The prevalence of complicated colonic
diverticulitis in hospitalized patients with colonic
diverticulosis (10%) was used to calculate the patient
sample size®?, The author set a power of 80% and a p-
value of less than 0.05 as statistically significant. The
appropriate number of subjects was determined to be
1,700.

Statistical analysis

Chi-square test or Fisher’s exact test were used
for qualitative variables and the Student t-test for
quantitative variables. SPSS for Windows (SPSS,
Chicago, IL, USA version 17.0) was used to analyze the
data, and a p-value of less than 0.05 was considered
statistically significant. Primary outcomes were
incidence of complicated colonic diverticulitis, surgical
rates and mortality rates of patients. Secondary
outcomes were factors that were associated with
complicated diverticulitis and patient mortality rates.

Results

One thousand seven hundred patients were
enrolled in the present study. Baseline characteristics
of patients are summarized in Table 1. There were more
males than females (932 and 818 respectively), the mean
age (mean + SD) was 61.15+16.12 years, and more than
half of the patients (968, 55.3%) were aged over 60
years old. Over half of the patients came from the central
region of Thailand (953, 54.5%, 414, 23.7%, 253 patients,
14.5% and 130, 7.4% from the Central, Northern,
Northeastern, and Southern regions respectively).
More than two thirds of patients had co-morbid
diseases (30.1% had no co-morbid diseases, and 45.5%,
16.3% and 8.1% had 1-3, 4-6, and more than six co-
morbid diseases, respectively). Over half of the patients
(57.4%) used the universal coverage health care system
(UC), 27.7% were covered by the government welfare
medical expense health care system (GM), and 14.9%
availed of the social security fund health care system
(SS). Most patients were admitted to tertiary care
hospitals (48.6% tertiary care hospitals, 30.6%
secondary care hospitals, 14.5% private hospitals and
6.2% primary care hospitals). Median (min-max) length
of hospital stay was six (1-140) days, most patients
stayed in the hospital for less than 7 days, and over
half of the patients had abdominal surgery. Median
(min-max) hospital cost was 19,910 (309-1,601,580) baht
with half of the patients incurring a cost of less than
20,000 baht.

Baseline characteristics of patients classified
by health care system are shown in Table 2. Female
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Table 1. Baseline characteristics of patients

Factors n (%)
Sex

Male 932 (53.3)

Female 818 (46.7)
Age

Mean + SD 61.15+16.12

Median (min-max) 62.85 (18-97)
Age group (years)

18-35 132 (7.5)

36-59 650 (37.1)

60+ 968 (55.3)
Region

Northern 414 (23.7)

Northeast 253 (14.5)

Central 953 (54.5)

Southern 130 (7.4)
Number of co-morbid diseases

No disease 527 (30.1)

1-3 diseases 796 (45.5)

4-6 diseases 285 (16.3)

More than 6 diseases 142 (8.1)
Health care system

Government welfare medical expense 485 (27.7)

Social security fund 260 (14.9)

Universal coverage 1,005 (57.4)
Hospital level

Primary 109 (6.2)

Secondary 536 (30.6)

Tertiary 851 (48.6)

Private 254 (14.5)

patients using the SS system outnumbered males (68.5
vs. 31.3%), and the SS group had fewer patients (8.5%)
aged more than sixty years old (compared to 70.4% GM
and 58.4% UC, p<0.001). The mean age of SS patients
was 43.24 years (compared to 69.27 years in the GM
group and 61.87 years in the UC group, p<0.001). Fewer
patients in the SS system had more than three co-morbid
diseases compared with the other two health care
systems (10.3% compared with 31.1% in the GM group,
and 24.8% in the UC group, p<0.001). Most patients in
ss system were admitted to private hospitals. Most
patients in UC and GM groups were admitted to tertiary
hospitals (22.3% in SS group, 70.3% in GM group,
45.0% in UC group, p<0.001).

Clinical outcomes according to health care
system are summarized in Table 3. Patients in the UC
system had more complicated diseases (17.5%
compared to 10.5% and 10.4% in the GM and SS groups
respectively, p<0.001) and UC patients also had a higher
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mortality rate (4.5%) than those in the other two groups
(2.3% in the GM group and 0.4% in the SS group,
p<0.001). Patients in the SS system had a shorter mean
length of hospital stay (6.55 days compared with 9.49
and 9.58 days in the GM and UC groups respectively,
p<0.001), and their median hospital cost (26,916 baht)
was higher than that of patients in the other two
systems (17,605 baht in the GM group, and 18,930.5
baht in the UC group, p<0.001); but no there were no
significant differences in surgical treatment rates.

Parameters associated with disease severity
are shown in Table 4. The incidence of complicated
colonic diverticulitis was 14.51% (254 out of 1,750
patients). The baseline characteristics of patients with
complicated colonic diverticulitis and simple colonic
diverticulitis in terms of gender, age group and
geographic region were not significantly different.
Factors associated with complicated colonic
diverticulitis were type of health care system (p<0.001),
co-morbid diseases (80.7 vs. 75.3%, p<0.001), surgical
treatment (80.7 vs. 50.9%, p<0.001) and level of hospital
admission (p =0.028). Patients with complicated colonic
diverticulitis had greater length of hospital stay (10 vs.
6 days, p<0.001), and higher hospital cost (51,608.5
vs. 16,846 baht, p<0.001) than patients with simple
colonic diverticulitis. Multivariate regression analysis
(Table 5) revealed that the factors associated with
complicated colonic diverticulitis were having 4-6 co-
morbid diseases (odds ratio (OR) 1.91, 95% CI 1.17-
3.10), having more than six diseases (OR 4.06, 95% ClI
2.41-6.85), being in the universal coverage health care
system (OR 1.85, 95% CI 1.26-2.71), and having surgical
treatment (OR 4.28, 95% CI 2.45-7.48).

Parameters associated with disease mortality
are shown in Table 6. The overall mortality rate of
patients with colonic diverticulitis was 3.36%, and was
not affected by patients’ gender or geographic region.
Factors associated with patients’ mortality rates were:
age (mean + SD) (71.37+10.96 vs. 60.8+16.15 years,
p<0.001); having 4-6-co-morbid diseases (28.07 vs.
15.89%, p<0.001); having more than 6 co-morbid
diseases (54.39% vs. 6.55%, p<0.001); type of health
care system (p<0.001); hospital care level (p =0.010);
surgical treatment (p<0.001); and disease severity
(13.8% vs. 36.8%, p<0.001). Patients who died had
greater length of hospital stay (11 vs. 6 days, p<0.001)
and higher hospital charges (18,984.5 vs. 95,607 baht,
p<0.001) than patients who survived. Multivariate
regression analysis (Table 7) showed that the factors
that were associated with patient mortality rates were
having 4-6 co-morbid diseases (OR 19.11, 95% CI 2.390-
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Table 2. Baseline characteristics of patients classified by health care system

Parameters Health care system, n (%) Total, n (%) p-value
(n=1,750)
Government Social Universal
Welfare Security Coverage (UC)
Medical Fund (SS) (n =1,005)
Expense (GM)  (n =260)
(n =485)
Sex <0.001*
Male 246 (50.7) 178 (68.5) 508 (50.5) 932 (53.3)
Female 239 (49.3) 82 (31.5) 497 (49.5) 818 (46.7)
Age
Mean + SD 69.27+13.49 43.24+11.73 61.87+14.63 61.15+16.12 <0.001*
Median (min-max) 72.11 (19-95) 43 (19-71) 63.47 (18-97) 62.85 (18-97)
Age group (years) <0.001*
18-35 2(0.4) 80 (30.8) 50 (5.0) 132 (7.5)
36-59 124 (25.6) 158 (60.8) 368 (36.6) 650 (37.1)
60+ 359 (70.4) 22 (8.5) 587 (58.4) 968 (55.3)
Region <0.001*
Northern 107 (22.1) 30 (11.5) 277 (27.6) 414 (23.7)
Northeast 62 (12.8) 12 (4.6) 179 (17.8) 253 (14.5)
Central 283 (58.4) 207 (79.6) 463 (46.1) 953 (54.5)
Southern 33(6.8) 11 (4.2) 86 (8.6) 130 (7.4)
Number of co-morbid diseases <0.001*
No co-morbid disease 107 (22.1) 127 (48.8) 293 (29.2) 527 (30.1)
1-3 co-morbid diseases 227 (46.8) 106 (40.8) 463 (29.2) 796 (30.1)
4-6 co-morbid diseases 101 (20.8) 23 (8.8) 161 (16.0) 285 (16.3)
>6 co-morbid diseases 50 (10.3) 4(1.5) 88 (8.8) 142 (8.1)
Hospital level <0.001*
Primary 23 (4.7) 1(0.4) 85 (8.5) 109 (6.2)
Secondary 121 (24.9) 22 (8.5) 393 (39.1) 536 (30.6)
Tertiary 341 (70.3) 58 (22.3) 452 (45.0) 851 (48.6)
Private 0(0.0) 179 (68.8) 75 (7.5) 254 (14.5)

* Significant at p<0.05

152.870, p = 0.005), having more than six co-morbid
diseases (OR 80.58, 95% C19.75-666.16, p<0.001), and
using the universal coverage health care system (OR
2.46,95% Cl 1.16-5.21, p=0.019).

Discussion

Colonic diverticular disease usually occurs in
the elderly population and is common in western
countries though with geographic and racial
variability®. Current evidence shows that a low fiber
diet, abnormal colonic pressure, motility disorder
and change of colonic structure contribute to
diverticular formation®. Data from a study of Asian
countries showed an increase in the prevalence of this
disease®?. Diverticulitis is a common complication of
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colonic diverticular disease, which manifests itself
with abdominal pain and fever, and it is the third-highest
ranked reason for hospital admission for gastro-
intestinal disease in the USA®, Ten to twenty percent
of patients develop complicated diverticulitis with high
morbidity and mortality rates“*®, Many studies have
shown that low fiber intake and obesity are associated
with the risk of diverticulitis®’*®, The present study
found that demographic data with respect to gender
and age were not significantly different from those of
western countries. There was significant geographic
variation in rates of hospitalizations for acute
diverticulitis: the largest number of patients came from
the central region of Thailand, and the reasons for this
may be related to the high density of population in the
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Table 3. Clinical outcomes classified by health care system

Factors Health care system n (%) Total p-value
(n =1,750)
Government Social security Universal
welfare medical fund (SS) coverage (UC)
expense (GM) (n =260) (n =1,005)
(n =485)
Severity <0.001*
Complicated disease 51 (10.5) 27 (10.4) 176 (17.5) 254 (14.5)
Simple disease 434 (89.5) 233(89.6) 829 (82.5) 1,496 (85.5)
Length of stay (day)
Mean + SD 9.49+11.19 6.55+4.84 9.58+12.92 9.1+11.62
Median (min-max) 6 (1-100) 5.5 (1-40) 6 (1-140) 6 (1-140) 0.017*
<7 days 279 (57.5) 192 (73.8) 603 (60.0) 1,074 (61.4)
8-14 days 129 (26.6) 56 (21.5) 266 (26.5) 451 (25.8)
>14 days 77 (15.9) 12 (4.6) 136 (13.5) 225 (12.9)
Hospital cost (baht) <0.001*
Median (min-max) 17,605 26,916 18,930.5 19,910 <0.001*
(1,260-786,540)  (895-428,522) (309-1,601,580)  (309-1,601,580)
<20,000 266 (54.8) 91(35.0) 519 (51.7) 876 (50.1)
20,001-40,000 102 (21.0) 84 (32.3) 237 (23.6) 423 (24.2)
>40,000 117 (24.1) 85 (32.7) 248 (24.7) 450 (25.7)
Surgical treatment 0.099
Yes 248 (51.1) 147 (56.5) 572 (56.9) 967 (59.3)
No 237 (48.9) 113 (43.5) 433 (43.1) 783 (44.7)
Discharged status 0.001*
Dead 11 (2.3) 1(0.4) 45 (4.5) 57 (3.3)
Alive 474 (97.7) 259 (99.6) 960 (95.5) 1,693 (96.7)

area, their dietary behavior and obesity. Most patients
had co-morbid diseases and were admitted to tertiary
level hospitals. The surgical treatment rate was higher
than in other studies, and the median length of hospital
stay was 6 days that is longer than found in other
studies®24),

With regard to health care systems, there were
differences in multiple demographic data in each health
care system. Patients with social security fund health
care system (SS) were younger and had fewer co-morbid
diseases than those in the other two health care
systems, and they also fewer severe diseases and lower
mortality rates. Patients in the universal coverage health
care system had a significantly higher rate of
complicated diseases (17.5% compared to 10.5% in the
GM group and 10.4% in the SS group, p<0.001) and a
higher mortality rate (4.5% compared to 2.3% in the
GM group and 0.4% in the SS group, p<0.001). This
may be due to the fact that patients in this group were
older and had a greater number and severity of co-
morbid diseases.
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The prevalence of complicated colonic
diverticulitis was similar to that of other studies®V.
Multivariate regression analysis revealed that many
factors were associated with complicated colonic
diverticulitis, but the factors that were strongly related
to disease severity were having more than six co-morbid
diseases (OR 4.06, 95% CI 2.41-6.85) and surgical
treatment (OR 4.28, 95% CI 2.45-7.48). In other studies,
about 15-20% of patients with acute diverticulitis
required surgical treatment during admission®®2?, and
up to 50% of patients with complicated diverticulitis
required surgical treatment®@, In this study, the surgical
rate was higher than in other studies, and this may be
due to the more advanced ages and higher prevalence
of co-morbid diseases in the patients in this study.
The number of co-morbid diseases had a significant
effect on severity of disease, and patients with more
than three co-morbid diseases had a higher incidence
of complicated colonic diverticulitis. Patients in the
universal coverage health care system also had a greater
rate of complicated colonic diverticulitis, and this may
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Table 4. Parameters associated with disease severity

Parameters Severity, n (%) p-value
Complicated Simple
diverticulitis diverticulitis
(n = 254) (n =1,496)
Male 139 (54.7) 793 (53.0) 0.612
Age 0.649
Mean + SD 60.73+15.34 61.23+16.25
Median (min-max) 62.50 (19-91) 62.89 (18-97)
Age group (years) 0.700
18-35 16 (6.3) 116 (7.8)
36-59 94 (37.0) 556 (37.2)
60+ 144 (56.7) 824 (55.1)
Region 0.121
Northern 45 (17.7) 369 (24.7)
Northeast 40 (15.7) 213 (14.2)
Central 149 (58.7) 804 (53.7)
Southern 20 (7.9) 110 (7.4)
Number of co-morbid diseases <0.001*
No disease 49 (19.3) 478 (32.0)
1-3 diseases 107 (42.1) 689 (46.1)
4-6 diseases 51 (20.1) 234 (15.6)
More than 6 diseases 47 (18.5) 95 (6.4)
Health care system <0.001*
Government welfare medical expense 51 (20.1) 434 (29.0)
Social security fund 27 (10.6) 233 (15.6)
Universal coverage 176 (69.3) 829 (55.4)
Hospital level 0.028*
Primary 8(3.1) 101 (6.8)
Secondary 80 (31.5) 456 (30.5)
Tertiary 138 (54.3) 713 (47.7)
Private 28 (11.0) 226 (15.1)
Length of stay (day) <0.001*
Median (min-max) 10 (1-129) 6 (1-140)
<7 days 60 (23.6) 1,014 (67.8)
8-14 days 109 (42.9) 342 (22.9)
>14 days 85 (33.5) 140 (9.4)
Hospital cost (baht) <0.001*
Median (min-max) 51,608.5 (910-1,601,580) 16,846 (309-786,540)
<20,000 28 (11.0) 849 (56.8)
20,001-40,000 70 (27.6) 353 (23.6)
>40,000 156 (61.4) 294 (19.7)
Surgical treatment <0.001*
Yes 205 (80.7) 762 (50.9)
No 49 (19.3) 734 (49.1)

* Significant at p<0.05

be because patients in this health care system had more
severe co-morbid diseases and more difficult, or
delayed, diagnosis due to unclear clinical presentation

or delayed visits.
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The mortality rate in the present research was
higher than in other studies (3.8 vs. 0.6-2.2%)?>, Many
factors were associated with patient mortality; however,
multivariate regression analysis showed that the only
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Table 5. Logistic regression analysis of parameters associated with disease severity

Crude OR (95% Cl) p-value Adjusted OR (95% CI) p-value

Region

Central Reference Reference

Northern 0.66 (0.46-0.94) 0.021* 0.64 (0.42-0.96) 0.033*

Northeast 1.01 (0.69-1.48) 0.946 0.90 (0.56-1.46) 0.673

Southern 0.98 (0.59-1.63) 0.941 0.74 (0.40-1.38) 0.344
Number of co-morbid diseases

No disease Reference Reference

1-3 diseases 1.51 (1.06-2.17) 0.023* 1.44 (0.96-2.18) 0.080

4-6 diseases 2.13(1.39-3.24) <0.001* 1.91 (1.17-3.10) 0.009*

More than 6 diseases 4.83 (3.06-7.62) <0.001* 4.06 (2.41-6.85) <0.001*
Health care system

Government welfare medical expense  Reference Reference

Social security fund 0.99 (0.60-1.61) 0.956 1.34 (0.70-2.56) 0.378

Universal coverage 1.81 (1.30-2.52) <0.001* 1.85 (1.26-2.71) 0.002*
Hospital level

Secondary Reference Reference

Primary 0.45 (0.21-0.96) 0.038* 0.64 (0.29-1.41) 0.266

Tertiary 1.18 (0.86-1.63) 0.311 1.05 (0.72-1.51) 0.817

Private 0.70 (0.44-1.11) 0.129 0.67 (0.36-1.25) 0.209
Surgical treatment

No Reference

Yes 5.63(3.33-9.52) <0.001* 4.28 (2.45-7.48) <0.001*

* Significant at p<0.05

factors associated with patient mortality were having
more than three co-morbid diseases and using the
universal coverage health care system. The number of
co-morbid diseases was more strongly associated with
patient mortality than was use of the universal coverage
health care system (OR =19.11-80.58, p<0.001 in more
than three co-morbid diseases compared to 2.46, p =
0.019 in the UC system). Patients in the universal
coverage health care system may have had differences
in severity of co-morbid diseases or delay in diagnosis
that could have caused higher mortality rates than in
other health care systems. Patients’ age, disease
severity and surgical treatment were related to patient
mortality, but were not associated with patient mortality
in this study. The differences in the results of this study
and those of other research may be due to the different
inclusion criteria adopted in this study for diagnosis
and evaluation of severity of disease as well as
variations in the statistical methods of data analysis;
multivariate regression analysis was used in this study.
Limitations of this study were the fact that health care
data sets were not collected for research purposes,
some clinical information was lacking. There were also
limited clinical variables, investigation and details of
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management; furthermore, data were collected only in
hospitalized patients and may not represent the general
population of people with diverticulitis.

Conclusion

Colonic diverticulitis was common in the
elderly and was associated with co-morbid diseases.
Most patients had mild severity but high rates of
surgery. The mortality rate was higher than in western
countries, and the factors in this study associated with
disease severity and mortality were number of co-
morbid diseases, universal coverage healthcare system
and surgical treatment.
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What is already known on this topic ?

Colonic diverticulitis is a common compli-
cation of colonic diverticulitis with high rates of
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Table 6. Parameters associated with disease mortality

Factors Discharged status, n (%) Total, n (%) p-value
(n=1,750)
Alive Dead
(n=1,693) (n=57)
Sex 0.862
Male 901 (96.7) 31 (3.3) 932 (53.3)
Female 792 (96.8) 26 (3.2) 818 (46.7)
Age
Mean + SD 60.8+16.15 71.37+10.96
Median (min-max) 62.4 (18-97) 72.89 (40-92)
Age group (years) <0.001*
18-35 132 (100) 0(0) 132 (7.5)
36-59 642 (98.8) 8(1.2) 650 (37.1)
60+ 919 (94.9) 49 (5.1) 968 (55.3)
Region 0.864
Northern 402 (97.1) 12 (2.9) 414 (23.6)
Northeast 244 (96.4) 9 (3.6) 253 (14.5)
Central 920 (96.5) 33(3.5) 953 (54.5)
Southern 127 (97.7) 3(2.3) 130 (7.4)
Number of co-morbid diseases <0.001*
No disease 526 (99.8) 1(0.2) 527 (30.1)
1-3 diseases 787 (98.9) 9(1.1) 796 (45.5)
4-6 diseases 269 (94.4) 16 (5.6) 285 (16.3)
More than 6 diseases 111 (78.2) 31(21.8) 142 (8.1)
Health care system 0.001*
Government welfare medical expense 474 (97.7) 11 (2.3) 485 (27.7)
Social security fund 259 (99.6) 1(0.4) 260 (14.9)
Universal coverage 960 (95.5) 45 (4.5) 1,005 (57.4)
Hospital level 0.010*
Primary 108 (99.1) 1(0.9) 109 (6.3)
Secondary 516 (96.3) 20 (3.7) 536 (30.6)
Tertiary 817 (96.0) 34 (4.0) 851 (48.6)
Private 252 (99.2) 2(0.8) 254 (14.5)
Length of stay (day) <0.001*
Median (min-max) 6 (1-140) 11 (1-129)
<7 days 1,054 (98.1) 20 (1.9) 1,074 (61.4)
8-14 days 439 (97.3) 12 (2.7) 451 (25.7)
>14 days 200 (88.9) 25(11.1) 225 (12.9)
Hospital cost (baht) <0.001*
Median (min-max) 18,984.5 95,607
(309-849,377) (5,785-1,601,580)
<20,000 875 (99.8) 2(0.2) 777 (44.4)
20,001-40,000 414 (97.9) 9(2.1) 423 (24.2)
>40,000 404 (89.8) 46 (10.2) 450 (25.7)
Surgical treatment <0.001*
Yes 922 (54.5) 45 (78.9) 967 (55.3)
No 771 (45.5) 12 (21.1) 783 (44.7)
Severity 233 (13.8) 21 (36.8) 254 (14.5) <0.001*

* Significant at p<0.05

morbidity and mortality. The severity and mortality of  co-morbid disease and obesity.
the disease are related to multiple factors such as aging, There is little information available about the

J Med Assoc Thai Vol. 99 Suppl. 2 2016 S143



Table 7. Logistic regression analysis of parameters associated with mortality

Crude OR (95% Cl) p-value Adjusted OR (95% CI)  p-value
Age >60 years 5.16 (2.43-10.96) <0.001* 0.17 (1.82-0.78) 0.166
Number of co-morbid diseases
No disease Reference
1-3 diseases 6.02 (0.76-47.62) 0.089 3.81 (0.46-31.57) 0.215
4-6 diseases 31.29 (4.13-237.18) 0.001* 19.11 (2.39-152.87) 0.005

More than 6 diseases
Health care system
Government welfare medical expense
Social security fund
Universal coverage

146.90 (19.85-1,087.43) <0.001*

Reference
0.17 (0.02-1.30)
2.02 (1.04-3.94)

Hospital level
Secondary Reference
Primary 0.22 (0.03-1.67)
Tertiary 1.23 (0.69-2.20)
Private 0.19 (0.04-0.82)
Length of stay (day)
<7 days Reference
8-14 days 1.44 (0.70-2.97)
>14 days 6.59 (3.59-12.09)
Surgical treatment
No Reference
Yes 17.08 (2.35-124.40)
Severity 3.65 (2.10-6.37)

80.58 (9.75-666.16) 0.000

0.09 0.85 (0.09-8.40) 0.886
0.04 2.46 (1.16-5.21) 0.019
0.143 0.31 (0.04-2.51) 0.271
0.480 0.76 (0.38-1.49) 0.421
0.026 0.39 (0.08-1.99) 0.257
0.323 0.92 (0.39-2.14) 0.846
<0.001* 0.86 (0.36-2.00) 0.726
0.005 7.16 (0.92-55.45) 0.060
<0.001* 1.34 (0.67-2.66) 0.409

* Significant at p<0.05

about characteristics and treatment outcomes of colonic
diverticulitis in Thailand.

What this study adds ?

Colonic diverticulitis is common in the elderly
and is associated with co-morbid diseases. Most
patients in this study had mild severity but a higher
rate of surgery compared with patients in other studies.
The mortality rate was higher than in western countries,
and the parameters associated with disease severity
and mortality were co-morbid disease, the universal
coverage healthcare system, and surgical treatment.

Potential conflicts of interest
None.
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