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Abstract

AIM: To determine the mortality associated with func-
tional bowel disorders (FBDs) and their possible rela-
tionship with organic bowel disease.

METHODS: Patients who satisfied the Rome III criteria
for FBD (retrospective diagnosis) were followed up by
telephone interview and/or outpatient review at 5 years
after their first attendance. The patients were divided
into the following groups: irritable bowel syndrome,
functional abdominal bloating, functional constipation,
functional diarrhea and unspecified FBD. The survival
of the FBD patients overall and of those with each FBD
were compared with data obtained from the Guangzhou
population in 2005. The incidences of colonic cancer
overall and for each FBD were compared with data from
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the Chinese population obtained from 56 cancer regis-
tries in 19 provinces of the country in 2008.

RESULTS: Two hundred and sixty-three patients were
followed-up. Five patients died, which was not signifi-
cantly different from the expected survival rate. No
differences in mortality among the FBDs were found.
There were nine cases of organic bowel disease: three
colonic cancers and six colonic polyps. The incidence
of colonic cancer in FBD patients was higher than that
in the general Chinese population (0.23% vs 0.03%, P
< 0.05). There were significant differences in the inci-
dence of colonic cancer among the FBDs (0/134, 0/24,
2/29, 1/66, 0/10, respectively, # < 0.05); functional
constipation was the most common. The incidence of
colonic polyps was similar among the FBDs. The base-
line age of patients who died was greater than that of
those who survived (66.60 + 6.84 years vs 45.14 +
10.34 years, P < 0.05). The baseline age of patients
who had colonic cancer or polyps during follow-up was
greater than that of those without colonic cancer or
polyps (60.33 + 1.53 years vs 45.38 + 10.62 years;
54.50 + 6.47 years vs 45.34 £+ 10.68 years, P < 0.05).

CONCLUSION: FBDs do not increase the risk of death.
The incidence of colonic cancer in patients with FBDs
may be increased, especially in those with functional
constipation and in the elderly.

© 2013 Baishideng. All rights reserved.
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INTRODUCTION

Functional gastrointestinal disorders (FGIDs) are com-
mon in populations of various ethnicities and can seri-
ously affect patients’ quality of life"”. Functional bowel
disorders (FBDs) are the most common FGIDs and in-
clude irritable bowel syndrome (IBS), functional abdomi-
nal bloating, functional constipation, functional diarrhea
and unspecified functional bowel disorder™". FBDs are
common in the Chinese population. Epidemiological in-
vestigations have found the prevalence of IBS to be 5.7%
and 10.5% in Guangzhou and Beijing, respectively™,
IBS patients account for 11.3% of gastroenterology de-
partment outpatients”, and the prevalence of functional
constipation is about 3.0% in Guangzhou residents".
The extent and outcomes of FBD in the Chinese popula-
tion are a cause of widespread concern.

FBDs are defined by symptom-based diagnostic
criteria that combine chronic or recurrent symptoms at-
tributable to the gastrointestinal (GI) tract in the absence
of other, pathologically based disorders according to
the Rome III criteria™. In recent years, technological ad-
vances and new research have revealed pathophysiologic
changes in FBDs, including bowel motility disorder, vis-
ceral hypersensitivity, changes in the intestinal flora and
psychologic abnormalities” . Tt has been thought that
these do not affect patient survival, and a recent study re-
ported that functional dyspepsia was not associated with
increased mortality in the community, though the data for
any effect of IBS on survival were less clear' . Research
from Europe and the United States suggest that FBDs
are closely related to certain organic bowel diseases; for

example, functional constipation and colorectal cancer,
or IBS and inflammatory bowel disease (IBD)"*", How-
evet, such views are controversial.

No study has shown whether FBDs increase the risk
of death or whether there is a link between FBDs and
organic bowel disease in the Chinese population. In the
present study, we followed up 263 outpatients with FBDs
for 5 years to determine their survival and incidence of
organic bowel disease.

MATERIALS AND METHODS
Subjects

As shown in Figure 1, data were collected from outpa-
tients who attended the Department of Gastroenterology
at Nanjing Jiangbei People’s Hospital between January,
2005 and December, 2006 and reported mainly bowel
symptoms, such as abdominal pain or discomfort, bloat-
ing, swelling or abnormal bowel movements. Patients
retrospectively diagnosed with FBD according to the
Rome 1II criteria”™ and who agreed to follow-up were in-
cluded in the study. All patients underwent routine blood,
urine and stool hemoccult tests, stool form examination
and endoscopy of the GI tract. Patients younger than 18
years or with a structural bowel disease or a history of

abdominal surgery were excluded. Pregnant patients were
not included. All patients included in the study were fol-
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Outpatients reported bowel symptoms
between January 2005 and December 2006,
completed routine blood, urine and stool
hemoccult tests, stool form examination,
and endoscopy (7 = 545)

Excluded: Had structural disease that can
explain the symptoms (7 = 56)

Excluded: Didn't fulfill the Rome 1II criteria
for FBDs (7 = 173)

Excluded: Age < 18 yr (7 = 4) ‘

‘

Included into the study (7 = 312)

H‘ Changed address or call number (7 = 18) ‘

Refused to follow-up (7 = 31) ‘

‘

Follow-up successfully (7 = 263)

Figure 1 Patient status. FBD: Functional bowel disorder.

lowed up in June, 2012,

Measures

Two hundred and sixty-three patients with FBDs were
followed up for more than 5 years and their survival and
incidence of organic bowel disease recorded.

Patient groups: Based on the Rome III diagnostic crite-
ria, the patients were divided into the following groups:
IBS, functional abdominal bloating, functional constipa-
tion, functional diarrhea and unspecified FBDY,

Baseline data obtained: Baseline data for each subject
were obtained from outpatient medical records, includ-
ing age, gender, place of residence, and the duration and
nature of symptoms.

Follow-up methods and content: All patients were fol-
lowed up by telephone to ascertain: (1) survival (in the case
of patients who had died, details of the cause and date
of death were obtained); and (2) the presence of organic
bowel disease and date of diagnosis. All surviving patients
were asked to undergo review routine blood, urine and
stool hemoccult tests, stool form examination, and endos-
copy or radiographic examination of the GI tract.

Statistical analysis

All data were analyzed using SPSS version 19.0. Statisti-
cal significance was set at P < 0.05. Categorical data were
analyzed using the ;(2 test. All measurement data were
reported as the mean = SD and analyzed using the # test
(between two groups) or one-way analysis of variance
(among more than two groups). Kaplan-Meier estimates
of overall survival observed #s expected for the whole
cohort. Expected survival was based on the whole cohort
using survival characteristics of the Guangzhou popula-
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Table 1 Baseline clinic data for each functional bowel disorder

e (yr) Gender Residence Duration
L i(6) (ml:agn gs)b) (F/M) (urban/rural) of FBD
IBS 134 (47.1) 4544 +£10.32 63/71 68/66 6 mo-20 yr
Functional 24 (9.1) 4317+11.86 10/14 13/11 6 mo-17 yr
abdominal
bloating
Functional =~ 29 (11.0) 46.59 +13.22 10/19 12/17 6 mo-20 yr
constipation
Functional 66 (25.1) 46.56+9.34  41/25 34/32 6 mo-20 yr
diarrhea
Unspecified 10 (3.8) 41.90+1340 4/6 4/6 6 mo-10 yr
FBD

No differences were found in age, gender, place of residence (urban or
rural) or duration of functional bowel disorder (FBD) among groups (all P
> 0.05). F: Female; M: Male; IBS: Irritable bowel syndrome.

Table 2 Details of patient deaths during follow-up

Details n/N (%)
Age (yr), mean + SD

Baseline 66.60 £ 6.84°

Death 70.40 £ 5.86
Gender

Female 2/135 (1.48)

Male 3/128 (2.34)
Residence

Urban 3/133 (2.26)

Rural 2/130 (1.54)
Cause of death

Cardiovascular 2

Gastric cancer 1

Colonic cancer 2

Diagnosis at baseline
1BS 1/134 (0.75)

Functional abdominal bloating 1/24 (4.17)
Functional constipation 2/29 (6.90)
Functional diarrhea 1/66 (1.52)
Unspecified FBD 0/10 (0)

P < 0.001 vs baseline in patients who survived; no differences in survival
were found between genders, places of residence or functional bowel dis-
order (FBD) groups (all P > 0.05). IBS: Irritable bowel syndrome.

tion from 2005"". The incidence of colonic cancer in
FBD patients was compared with data from the Chinese
population obtained from 56 cancer registries in 19 prov-
inces of the country in 2008 using Fisher’s exact test.
Survival and the incidence of colonic cancer and polyps
in different age, gender and residence groups and in each
FBD group were compared using Fishet’s exact test.

RESULTS

Baseline data

As shown in Figure 1, 312 patients were included in the
study and 263 FBD patients were followed up; a drop-
out rate of 15.71%. At baseline, these patients were aged
20-74 years (45.55 £ 10.68 years) and comprised 128
(48.66%) males and 135 (51.33%) females. The duration
of FBD ranged from 6 mo to 20 years, with a median du-
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Figure 2 Observed vs expected survival for all functional bowel disease
patients. There was no significant difference between the observed and ex-
pected survival (P > 0.05).

ration of 1 year.

Clinical data for each FBD group are shown in Table
1. IBS was the most common FBD in these patients, fol-
lowed by functional diarrhea, functional constipation,
functional abdominal bloating and unspecified FBD. There
were no differences in age, gender, place of residence (ur-
ban or rural) or duration of FBD between groups (all P
> 0.05).

Follow-up data

Survival: Five (1.90%) deaths had been reported in the
cohort by the time of the last follow-up interview in June,
2012. Table 2 provides details of the deaths. The average
age of the patients who died was greater at baseline than
that of those who survived (66.60 * 6.84 years »s 45.14
+ 10.34 years, # = 4.617, P < 0.01). There were no diffet-
ences in mortality between genders or with place of resi-
dence (both P > 0.05). No differences of mortality in the
various FBDs were found (P > 0.05). Expected survival
was based on the whole cohort using survival characteris-
tics of the Guangzhou population from 2005, Overall
observed »s expected survival for the whole set of respon-
dents is illustrated in Figure 2; the data suggest there was
no significant difference between observed and expected

(P> 0.05).

Detection of organic bowel disease: Organic bowel
disease was detected in nine cases (3.42%): colonic can-
cer in three (1.14%) and colonic polyps in six (2.28%).
Table 3 gives the details of the organic bowel diseases
observed. The average age of patients with colonic cancer
or colonic polyps was greater at baseline than that of the
other patients (60.33 £ 1.53 years »s 45.38 = 10.62 years,
+=13.582, P < 0.01; 54.50 £ 6.47 years vs 45.34 + 10.68
years, # = 2.089, P < 0.05). There wete no differences in
the incidence of colonic cancer or polyps between gen-
ders or with place of residence (all P > 0.05). There were
significant differences in the incidence of colonic cancer
between the various FBDs (P < 0.05, Fisher’s exact test);
the incidence was highest in the functional constipation
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Table 3 Details of organic bowel diseases observed in func-

tional bowel disorder patients

Details n/N (%)
Colonic cancer
Age (yr), mean + SD
Baseline 60.33 +1.53
Cancer observed 63.67 +2.08
Gender
Female 1/135 (0.74)
Male 2/128 (1.56)
Residence
Urban 2/133 (1.50)
Rural 1/130 (0.77)
Diagnosis at baseline
1BS 0/134 (0)
Functional abdominal bloating 0/24 (0)
Functional constipation 2/29 (6.70)°
Functional diarrhea 1/66 (1.52)
Unspecified FBD 0/10 (0)
Colonic polyps
Age (yr), mean + SD
Baseline 54.50 + 6.47°
Polyps observed 57.83 £ 6.52
Gender
Female 2/135 (1.48)
Male 4/128 (3.13)
Residence
Urban 2/133 (1.50)
Rural 4/130 (3.08)
Diagnosis at baseline
1BS 5/134 (3.62)
Functional abdominal bloating 0/24 (0)
Functional constipation 0/290()
Functional diarrhea 1/66 (1.52)
Unspecified FBD 0/10 (0)

P < 0.01 vs baseline in patients without colonic cancer; ‘P < 0.05 vs base-
line in patients without colonic polyps; °P < 0.05 vs IBS but not other FBD
groups; no differences in the incidence of colonic cancer or polyps were
found between genders and places of residence and no differences in the
incidence of colonic polyps were found among FBD groups (all P > 0.05).
FBD: Functional bowel disorder; IBS: Irritable bowel syndrome.

group, being significantly higher than in the IBS group (P
< 0.05, Fisher’s exact test), though not significantly differ-
ent from the incidence in the other FBD groups (P > 0.05).
The incidence of colonic polyps was similar between
the various FBDs (P > 0.05). Compared with data from
the general Chinese population obtained from 56 cancer
registries in 19 provinces of the country, the incidence of
colonic cancer was significantly increased in patients with
FBDs (P < 0.01, Fisher’s exact test; Figure 3).

DISCUSSION

FBDs have long been considered a group of functional
diseases in patients without any pathologically based
disorder™ that do not affect survival and are not associ-
ated with organic disease. Recent research from Europe
and the United States, however, suggests that FBDs are
closely related to certain organic bowel diseases - for ex-
ample, functional constipation and colorectal cancet, or
IBS and IBD""™ - and do have an effect on survival. No
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Figure 3 Incidence of colonic cancer in functional bowel disorder patients
and in the general Chinese population. Compared with data from the general
Chinese population obtained from 56 cancer registries in 19 provinces of the
country, the incidence of colonic cancer was significantly increased in patients
with functional bowel disorders (FBDs) (P < 0.01, Fisher’s exact test).

study has investigated the association between FBDs and
organic bowel disease, or whether FBDs increase the risk
of death, in the Chinese population. In the present study,
we followed up 263 outpatients with FBDs for 5 years,
revealing new information.

The mortality of the FBD patients was 1.90% over
the 5-year follow-up period, equivalent to an average
annual mortality of approximately 0.38%. A death spec-
trum and potential life lost investigation found a crude
death rate of 652.3/100 000 (approximately 0.65%) in the
Guangzhou population in 2005, Compared with this
population, our FBD patients showed no trend towards
increased mortality. We can conclude that FBD does not
increase the risk of death in Chinese patients. We found
no differences in mortality among the various FBDs.

Data from 56 cancer registries in 19 provinces of
China from 2008 shows the incidence of colorectal can-
cet to be 31.39/100 000 (approximately 0.03%) in the
Chinese populationm. In this study, three cases (1.14%)
of colonic cancer were detected, equivalent to an average
annual mortality of approximately 0.23%. The incidence
of colonic cancer in patients with FBDs was thus signifi-
cantly increased.

Significant differences in the incidence of colonic
cancer were found between the FBDs; that of functional
constipation was up to 6.70%, equivalent to an average
annual incidence of approximately 1.34%. This was sig-
nificantly higher than in the other FBDs, and also higher
than in the general Chinese population (approximately
0.03%). A study based on the Japanese population sug-
gests that the number of bowel movements is closely
related to the incidence of colorectal cancer™. However,
European and American studies have shown that consti-
pation itself does not induce colorectal cancer, but use of
cathartics (especially anthraquinones or phenolphthalein)
may increase the incidence of both colorectal adenomas
and colorectal cancet™,

During the 5 years of follow-up in the present study,
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six cases (2.28%) of colonic polyps were observed. Sev-
eral studies have reported the detection rate of colonic
polyps in outpatients under colonoscopy, but no data
are available regarding the annual incidence of colonic
polyps in the Chinese population. Thus, we are unable to
assess the risk of colon polyps in FBDs.

There were no differences in mortality or in the in-
cidence of colonic polyps or cancer between genders
or with place of residence. The average age at baseline
of the patients who died during follow-up or who were
found to have colonic cancer and polyps was greater than
the average age at baseline of the patients who survived
or did not have colonic cancer or polyps. We therefore
suggest that the possibility of organic bowel disease
should be considered in FBD patients over the age of 50
years, and that repeated review by colonoscopy is neces-
sary after the diagnosis of FBD is established.

In conclusion, FBDs did not in general increase the
risk of death assessed over 5 years in a Chinese popula-
tion. Compared with the general population, the incidence
of colonic cancer may be increased in FBD patients, es-
pecially those with functional constipation. These conclu-
sions are based on the follow-up investigation of a small
sample of FBD patients. A larger sample needs to be ob-
served, control data should be collected from the general
population over the same period, and a rigorous prospec-
tive study must be designed to verify our results.

COMMENTS

Background

Functional gastrointestinal disorders (FGIDs) are common in populations of var-
ious ethnicities and can severely affect patients’ quality of life. Functional bowel
disorders (FBDs) are the most common FGIDs and are common in the Chinese
population. The extent and outcomes of FBD in the Chinese population are a
cause of widespread concern.

Research frontiers

In recent years, research from Europe and the United States suggests that
FBDs are closely related to certain organic bowel diseases; for example,
functional constipation and colorectal cancer, or irritable bowel syndrome and
inflammatory bowel disease. Whether FBDs increase the risk of death is con-
troversial.

Innovations and breakthroughs

No study has shown whether FBDs increase the risk of death or whether there
is a link between FBDs and organic bowel disease in the Chinese population. In
the present study, authors followed up 263 outpatients with FBDs over 5 years
to determine their survival and the incidence of organic bowel disease.

Applications

The study results suggest FBDs did not increase the risk of death over 5 years,
though the incidence of colonic cancer in patients with FBDs may be increased,
especially in those with functional constipation. The authors therefore suggest
that the possibility of organic bowel disease should be considered in FBDs,
especially in functional constipation, and repeated review by colonoscopy is
necessary after the diagnosis of FBD is established.

Terminology

FBDs are defined by symptom-based diagnostic criteria that combine chronic
or recurrent symptoms attributable to the gastrointestinal tract in the absence of
other, pathologically based disorders according to the Rome II criteria. FBDs
are the most common functional gastrointestinal disorders and include irritable
bowel syndrome, functional abdominal bloating, functional constipation, func-
tional diarrhea and unspecified functional bowel disorder.

Peer review

This is an interesting and well written manuscript examining the morbidity and
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mortality of FBDs in China. This has not really been examined before and
is important to the extent that certain patients with FBDs may benefit from
improved cancer surveillance. This manuscript describes a small, preliminary
epidemiologic study of mortality and the development of organic bowel disease
in Chinese patients diagnosed with functional bowel disorders over 5 years.
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