
Can J Gastroenterol Vol 21 No 2 February 2007 97

Fourteen-year study of hospital admissions for
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BACKGROUND: Diverticular disease is one of the most common
gastrointestinal conditions affecting the Canadian population, yet
very little is known about its epidemiology.
OBJECTIVE: The aim of the present study was to measure the rate
of hospital admission for diverticular disease by age and sex over a 
14-year period in the population of Ontario.
PATIENTS AND METHODS: The present study was a retrospec-
tive, population-based cohort study of all hospital admissions for
diverticular disease from 1988 to 2002.
RESULTS: There were 133,875 hospital admissions during the
period. Admission rates increased with age, and women were admit-
ted at higher rates than men across all age groups.
CONCLUSION: Diverticular disease is an important cause of
gastrointestinal morbidity. As the population ages, a rise in the inci-
dence of diverticular disease can be anticipated. Future studies to
explain sex difference in admissions are required.
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Étude d’une durée de quatorze ans sur les
hospitalisations causées par une diverticulite

HISTORIQUE : La diverticulite est le principal trouble gastro-intestinal
dont souffre la population canadienne, mais on en sait très peu sur son
épidémiologie.
OBJECTIF : La présente étude visait à mesurer le taux d’hospitalisations
causées par une diverticulite au sein de la population ontarienne pendant
une période de 14 ans, selon l’âge et le sexe.
PATIENTS ET MÉTHODOLOGIE : Étude rétrospective de cohorte
en population générale de toutes les hospitalisations causées par la diver-
ticulite entre 1988 et 2002.
RÉSULTATS : On a recensé 133 875 hospitalisations pendant la pé-
riode. Les taux d’hospitalisation augmentaient selon l’âge, et dans tous les
groupes d’âge, le taux de femmes hospitalisées était plus élevé que celui
des hommes.
CONCLUSION : La diverticulite est une cause importante de morbidité
intestinale. Avec le vieillissement de la population, on peut prévoir une
augmentation de son incidence. D’autres études s’imposent pour expli-
quer la différence d’hospitalisations selon le sexe.

In most industrialized countries, diverticulosis is believed to
affect 30% to 50% of the population over 60 years of age,

with 10% to 25% of cases developing complications such as
diverticulitis and diverticular hemorrhage (1). Diverticulosis is
thought to be caused by the combination of an increase in
intraluminal pressure and weakening of the colonic wall (2),
both of which are exacerbated by aging, and a low-fibre diet
(3,4). Although not typically life-threatening if treated, diver-
ticular disease causes significant pain and suffering for those
afflicted, and places a substantial burden on the health care
system 

Studies examining trends in diverticular disease hospitaliza-
tions are limited. A single study in England (5) found that hos-
pitalization rates increased over the time period of 1989 to
2000, with male rates being higher for patients younger than
50 years of age, and female rates higher for patients older than
50 years of age. The study, however, did not examine seasonal
variations in the complications of diverticular disease, a poten-
tially important clue to its pathogenesis. Seasonality of
occurence is a conspicuous feature of many gastrointestinal dis-
eases such as peptic ulcer disease. This may be related to the
seasonal incidence of infectious agents or dietary habits.
Therefore, we tested the hypothesis that seasonal variation for

diverticulitis hospitalizations may exist. There have been no
large-scale epidemiological studies of hospitalization patterns
for diverticular disease in North America. 

To address this gap, the present study examined hospitaliza-
tion patterns for diverticular disease in Ontario by age and sex
over a 14-year period to answer the following questions: Do
hospitalization rates vary by age and sex? How do rates vary
over the 14-year period? Are there seasonal patterns to these
hospitalizations?

METHODS
A retrospective population-based cohort study design was used
to examine temporal patterns of hospital admissions for divertic-
ular disease between April 1, 1988, and March 31, 2002, in
Ontario. Admission data were obtained from the Canadian
Institute for Health Information – Discharge Abstract Database
for the principal diagnosis of diverticular disease (World Health
Organization’s International Classification of Diseases – Ninth

Revision code 562). This database records discharges from all
acute care hospitals in Canada, documenting a scrambled
patient identifier; date of admission and discharge; up to 16 diag-
noses as coded by the International Classification of Diseases –

Ninth Revision – Clinical Modification; and up to 10 procedures.
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Research has shown that the diagnoses in this database have a
high degree of accuracy, with less than 1% of the basic informa-
tion missing (6).

All hospital discharges for diverticular disease were extracted
by age and sex for each month over the study period. Annual
census data for each age group for residents of Ontario were
obtained from Statistics Canada. Monthly population estimates
were derived through linear interpolation. These data were then
used to calculate monthly hospitalization rates for patients older
than 40 years of age, standardized for month length. Transfers from
one acute care hospital to another within this study group were
not included in the analysis. 

Several time series analysis techniques were used. First, spectral
analysis, which detects periodicity in time series, was conducted
(7). The data were detrended before conducting spectral analysis
using moving averages. Two tests – the Fisher’s Kappa (FK) test
and the Bartlett Kolmogorov Smirnov (BKS) test – were
conducted for the null hypotheses that the series was strictly white
noise. The FK test is designed to detect one major sinusoidal com-
ponent buried in white noise, while the BKS test accumulates
departures from the white noise hypotheses over all frequencies
(8). Following this, the autocorrelation function was used to meas-
ure the correlation between observations at different time lags (9).
A strong correlation between the observations at 12 time lags
indicates a strong seasonality of the period 12. Finally, R2 autore-
gression coefficients (R2

Autoreg) were calculated to quantify the
strength of the seasonality (10). The R2

Autoreg is interpreted the
same way as the coefficient of determination in classic regression:
values from 0 to less than 0.4 represent nonexistent to weak sea-
sonality, 0.4 to less than 0.7 represent moderate to strong season-
ality, and 0.7 to 1 represent strong to perfect seasonality. All
statistical analyses were performed using SAS version 8.2 (SAS
Institute Inc, USA).

RESULTS
Between fiscal years 1988 and 2001, there were a total of 133,875
hospitalizations in Ontario for diverticular disease in patients
older than 40 years of age. Over this time period, rates increased
from 94 per 100,000 in 1988 to 105 per 100,000 in 2001.

Admission rates were higher for women than men in almost
all age groups and this difference increased with age. One
exception was the 40- to 49-year age group, where admission
rates for men were approximately 21% higher than for women
In the 50- to 59-year age group, women had a 15 per 100,000
higher rate than men but by the 80-year and older age group,
this rate difference had increased to 137 per 100,000. For both
men and women, rates increased with age. Men had a rate of
45 per 100,000 in the 40- to 49-year age group which increased

to 299 per 100,000 in the 80-year and older age group. Women
had an admission rate of 38 per 100,000 in the 40- to 49-year
age group which increased to 436 per 100,000 in the 80-year
and older age group (Figure 1).

Hospitalization rates for women increased from 112 per
100,000 in 1988 to a rate of 147 per 100,000 in 1991 (Figure 2)
and then gradually decreased to approximately 119 per
100,000 in 2001. Hospitalization rates for men increased from
73 per 100,000 in 1989 to 93 per 100,000 in 1991. This rate
remained more or less constant until 2001. 

The FK and BKS tests for seasonality yielded inconsistent
results when the analysis was broken down by either sex or age.
Although the aggregate R2

Autoreg value indicated moderately
strong seasonality, the individual values showed only weak
seasonality.

DISCUSSION
The present study examined trends in hospitalization rates for
diverticular disease over a 14-year period. Results revealed that
women typically had higher hospitalization rates than men;
these differences increased with age in both sexes. Between
1988 and 1992, hospitalization rates increased substantially for
both sexes. For women, these rates declined over much of the
remainder of the study period, while for men, the rates remained
relatively stable. There was very little evidence of seasonality in
admission rates for diverticular disease. 

The pattern of higher rates in men younger than 50 years of
age, and higher rates in women older than 50 years of age, is
consistent with findings from previous studies (5,11,12).
Suggested explanations for these sex differences include the
positive effect for men that testosterone may have on protect-
ing the wall of the colon from weakening with age (13), and the
negative effect for women that pregnancy may have on decreas-
ing intestinal motility and weakening of the colon wall due to
high pelvic pressures generated during labour (14). Further
research is needed to support or refute these hypotheses. 

The increase in hospitalization rates found in our study,
between 1988 and 2001 are proportionately higher in men but
lower in women than the changes identified by Kang et al (5).
They observed an overall increase from 25.1 to 28.2 per
100,000 in England between 1989 and 2000. Their lower
absolute rates may be explained by their use of the whole pop-
ulation as their denominator rather than the population older
than 40 years of age. Also, barium enema examinations and
colonoscopies may have been more prevalent in Ontario hos-
pitals for patients presenting with abdominal symptoms, leading
to higher ascertainment. Nevertheless, true prevalence differ-
ences may exist between Canada and the United Kingdom.
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Figure 1) Age-specific hospital admission rates for diverticular disease
(average: 14-year period)
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Figure 2) Admission rates for diverticular disease from 1988 to 2001
for patients older than 40 years of age
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The rate increase observed in our study between 1988 and
1992 is similar to the upward trends reported during this time
period in Ontario for other health conditions including
myocardial infarction, chronic obstructive pulmonary disease
and congestive heart failure, and overall hospitalizations.
Further research is required to explain these findings. 

Because seasonality is well-documented in peptic ulcer
disease, which has a bacterial etiology, it would be conceivable
that seasonal variation for diverticulitis may exist as well;
particularly if seasonal dietary patterns or infectious agents
were implicated in triggering illness sufficient to warrant
hospitalization. To the best of our knowledge, no previous
study of diverticular disease has checked for such variation.
However, we found no evidence of seasonality in our study.
Over the past 20 years, abundant fruits and vegetables have
been available year round to Canadian consumers. The
absence of seasonality in the present study does not rule out
the possibility that diet plays an important role in the compli-
cation rate of diverticular disease.

The chief limitation in the present study is the inability to
separate out distinct types of diverticular disease. We aggregated

codes to examine the overall impact of diverticular disease.
Another limitation of our study is that changes in the rates of
usage of other health services for diverticular disease, such as
outpatient physician visits, could not be assessed. Also, surgery
rates and mortality statistics were not included. The strength of
the present study lies in its longitudinal base and large popula-
tion size, combined with the use of a comprehensive time-
series analysis approach applied to age and sex. 

With Ontario’s aging population, hospitals will almost
certainly experience an increase in diverticular disease rates.
The present study increases our understanding of the pattern of
this illness and can be expected to inform the development of
age- and sex-targeted preventive strategies, as well as more
effective allocation of health care resources. 
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