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ABSTRACT 

Introduction: Bowel habits vary depending on many factors that include diet and physical activity. 

Physical inactivity and lack of fibre can contribute to constipation. This cross-sectional study assessed 

the common frequency of bowel habits, the prevalence of diarrhoea, and constipation based on the 

ROME III criteria in Brunei Darussalam. This study also determined the level of physical activity and 

fibre intake on bowel habits. Materials and Methods: The questionnaire used was adapted from vali-

dated questionnaires and enquired on general demographic, bowel habit patterns, estimated dietary 

fibre intake, level of physical activities and also other gastrointestinal symptoms experienced. Results: 

Three hundred individuals participated in this study. The most common frequency of bowel movement 

was once per day (47.3%). The prevalence of constipation and diarrhoea were 15% (95% Confidence 

interval [CI]: 11.0-19.0) and 6% (95% CI: 3.0-8.0) respectively. There were no significant difference 

between the genders for constipation (male, 12.2% and female, 16.4% p=ns) and diarrhoea (male, 

6.5% and female, 6.1%, p=ns). Among the racial groups, constipation was reported by 14.2% of Ma-

lays and 28.0% of others group compared to 8.6% of Chinese; whereas diarrhoea was reported by 

6.7% of Malays and 1.7% of the others group. There was no association between level of physical ac-

tivity and constipation. Although not significant, there was a correlation with fibre intake and constipa-

tion but not with diarrhoea. Conclusion: This study showed that constipation is more common the di-

arrhoea, and there was no significant correlation between the level physical activity with constipation. 

There was a correlation of fibre intake with constipation but not with diarrhoea. 
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INTRODUCTION 

Gastrointestinal (GI) symptoms are common 

and can be troublesome especially if there are 

chronic. Generally, upper GI symptoms are 

more common than lower GI symptoms. 

Among upper GI symptoms, dyspepsia is the 

most common whereas non-specific ab-

INTRODUCTION 

dominal pain is the most common among the 

lower GI symptoms.  

 

 Diarrhoea is defined as the passage of 

loose watery stools of more than 200 gm per 

motion with an increase in stool frequency to 

more than three times a day, and constipa-

tion as passage of stool less than three times 

a week. 1 Normal bowel habit is therefore de-

fined as bowel movements of between three 

times a day and three times a week. Howev-



relate the impact of the level of fibre intake 

and physical activity with diarrhoea and con-

stipation in Brunei Darussalam. 

er, these terms are loosely used. Loose stool 

is often referred to as diarrhoea and hard 

stool as constipation despite normal stool fre-

quency.  

 

 The ROME III criteria are symptom-

based diagnostic criteria formulated to help 

define the various functional GI disorders. 2 

Functional constipation is defined as having 

two or more of the following features for at 

least three months; straining during at least 

25% of defaecations, lumpy or hard stools in 

at least 25% of defaecations, sensation of 

incomplete evacuation for at least 25% of 

defaecations, sensation of anorectal obstruc-

tion/blockage for at least 25% of defaeca-

tions, manual maneuvers to facilitate at least  

25% of defaecations (e.g., digital evacuation, 

support of the pelvic floor), fewer than three 

defaecations per week. Functional diarrhoea 

is defined passage of loose (mushy) or watery 

stools without pain occurring in at least 25% 

of stools. 2 

 

 Generally, bowel habits vary as there 

are many factors such as diet and physical 

activity that can affect bowel frequency. Com-

monly perceived risk factors for constipation 

are lack of fibre intake and physical activity. 

Currently, there is no data available on bowel 

habits and the prevalence of functional bowel 

disorders among healthy subjects in Brunei 

Darussalam. A previous study on the general 

public had reported on the prevalence of GI 

symptoms but did not assess the prevalence 

of constipation and diarrhoea. 3 A study on 

patients undergoing regular haemodialysis 

reported rates of constipation and diarrhoea 

to be 1.6% and 7.3% respectively. 4 This 

aims of the current study are to assess the 

bowel habits of healthy subjects, and to cor-

MATERIALS AND METHODS 

Subjects consisting of public (patients, accom-

panying relatives or health-care personals) 

visiting a government tertiary hospital (RIPAS 

Hospital) and students (Universiti Brunei Da-

russalam) were randomly invited to partici-

pate in this questionnaire study. In total, 300 

agreed to participate in the survey. The study 

sample comprised of individuals of ages ≥16 

years old.  

 

 The questionnaire used in this study 

was divided into two parts. The first part con-

tains items from a questionnaire used in a 

study that had assessed the prevalence of 

constipation. 5 The second part of the ques-

tionnaire was the International Physical Activi-

ty Questionnaire (IPAQ), short version. 6 Writ-

ten permissions were obtained to use both 

questionnaires from the authors before the 

start of the study.  

 

 The first part of our questionnaire as-

sessed the features of the bowel habits that 

included bowel frequency, symptoms of con-

stipation (based on the ROME III criteria) and 

diarrhoea, and also other associated GI symp-

toms (indigestion, abdominal bloating, dys-

phagia, nausea, vomiting, heartburn and early 

satiety) experienced by the respondents. The 

second part assessed the level of physical ac-

tivity. Levels of activity was based on the 

IPAQ which allows comparison of data through 

standardisation. The IPAQ is a simple seven 

items questionnaire that enquires on the level 

of physical activities categorised into; a) Vig-

orous (i.e. heavy lifting, digging aerobic or 
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fast cycling), b) Moderate (i.e. carrying light 

loads, cycling at a regular pace, regular non 

competitive tennis etc..) and c) Walking (from 

home to work or place to place etc..). Apart 

from the types of activities, the duration of 

activities were also enquired to allow categori-

sation. These items enquired on level of activ-

ities done in the last seven days. In our study 

we categorised these level of physical activi-

ties into low, moderate and high. (For refer-

ence, further detail of the IPAQ is available at 

http://www.ipaq.ki.se/ipaq.htm). 

 

 The level of fibre intake was based 

self-reported intake of fibre containing food 

on a daily basis in the last seven days (i.e. 

portions per day including meal and non meal 

time). Fibre intakes were categorised into low, 

moderate and high.  

 

 Questions on the particulars of the 

respondents such as age, gender and ethnici-

ty are also included in the whole question-

naire. The questionnaire was available in two 

languages; English and Malay.  

 

 This study was approved by the Insti-

tute of Health Science, Universiti Brunei Da-
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RESULTS 

The mean age of participants was 34.9 (SD 

13.8) with a gender breakdown of 41% men 

and 59% women. The ethnic breakdown was 

240 (80.0%) Malay, 35 (11.7%) Chinese and 

others accounting for 8.3% (n=25), con-

sistent with the national breakdown.  

 

 The most common frequency of bowel 

movement was once per day or seven times 

per week (47.3%), followed by twice per day 
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Fig. 1: Bowel movement frequencies 

per week among participants. 

russalam and the RIPAS Medical Health and 

Research Ethics Committee. Participants were 

completely and fully informed of aims, risks 

and benefits of the study. Their rights of not 

participating in the study were respected at all 

times. Confidentiality of the data from the 

questionnaire was kept and only the research-

er and the supervisors had access to it.  

  

 The collected data were entered and 

analysed in SPSS 16. Comparison data were 

analysed with χ2 test and Fisher’s exact test 

for categorical variables. Independent t-test 

and one-way ANOVA test were used for con-

tinuous variables. A p value of <0.05 was 

considered statistical significance. 



Variable n 
Constipation No constipation 

χ2 statistic a 
(df) 

 
P value  

  n (%) n (%) 

Gender 
     Male 
     Female 

  
123 
177 

  
015 (12.2) 
029 (16.4) 

  
108 (87.8) 
148 (83.6) 

 1.02 (1)  0.313 

Ethnicity 
     Malay 
     Chinese 
     Others 

  
240 
035 
025 

  
034 (14.2) 
03 (8.6) 

007 (28.0) 

  
206 (85.8) 
032 (91.4) 
018 (72.0) 

  
  
 

4.64 (2) 

  
 
 

0.098 

Age group (year) 
     16-30 
     31-50 
     51 and above 

  
137 
111 
052 

  
018 (13.1) 
016 (14.4) 
010 (19.2) 

  
119 (86.9) 
095 (85.6) 
042 (80.8) 

  
  
  

1.13 (2) 

  
  
  

0.569 

Level of physical activity 
     Low 
     Moderate 
     High 
  
Level of fiber intake 
     Low 
     Moderate 
     High 

  
104 
121 
75 
  
  

45 
231 
24 

 
15 (34.1) 
20 (45.5) 
 9 (20.5) 

  
 

11 (24.4) 
30 (13.0) 
 3 (12.5) 

  
89 (34.8) 
101 (39.5) 
66 (25.8) 

  
  

34 (75.6) 
201 (87.0) 
21 (87.5) 

  
0.77 (2) 

  
  
  
  
  

  
4.05 (2) 

  
0.682 

  
  
  
  
  

  
0.132 

Variables n 
Diarrhoea No Diarrhoea 

 

χ2 statistic a 
  

 
P value 

  
  n (%) n (%) (df) 

Gender 
     Male 
     Female 

  
123 
177 

  
008 (6.5) 
009 (5.1) 

  
115 (93.5) 
168 (94.9) 

  
  

0.27 (1) 

  
  

0.6010 

Ethnicity 
     Malay 
     Others 

  
240 
060 

  
016 (6.7) 
001 (1.7) 

  
224 (93.3) 
059 (98.3) 

  
  

0000- 

  
  

0.210 b 

Age group (year) 
     16-30 
     31-50 
     51 and above 

  
137 
111 
052 

  
008 (5.8) 
005 (4.5) 
004 (7.7) 

  
129 (94.2) 
106 (95.5) 
048 (92.3) 

  
  
  

0.69 (2) 
  

  
  
  

0.7090 
  

Level of physical activity 
     Low 
     Moderate 
     High 
 

  
104 
121 
075 

  
005 (4.8) 
008 (6.6) 
004 (5.3) 

  
099 (95.2) 
113 (93.4) 
071 (94.7) 

  
  
  

0.36 (2) 

  
  
  

0.8350 
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a Chi-square test for independence 

Table 1: Factors associated with constipation. 

Table 2: Factors associated with diarrhoea. 

or fourteen times per week (26.0%) (Figure 

1). The two extremes were once per week 

and 42 times per week.  The mean frequency 

of bowel movement was higher for men (10.8 

SD 5.9) compared to women (8.5 SD 5.5), 

but this was not statistically significant. 

 

 The overall prevalence of constipation 

was 15% (95% CI: 11.0 to 19.0) without any 

significant differences in the prevalence be-

a Chi-square test for independence  b Fisher’s exact test 

tween the genders, ethnic groups, age groups 

or the level of physical activity. The preva-

lence was higher in those with lower fibre in-

take (Table 1).  

 

 The overall prevalence of diarrhoea 

was 6% (95% CI: 3.0 to 8.0). There was no 

diarrhoea recorded among the Chinese. There 

were no significant differences between the 

genders, ethnic and age groups, and level of 



Variable n 

Physical Activity: 
LOW  

n=104 

Physical Activity: 
MODERATE 

n= 121 

Physical Activity: 
HIGH 
n= 75 

  
F statistic a 
  

(df) 

  
P value a 

  

Mean (SD) Mean (SD) Mean (SD) 

 Frequency of 
bowel  

movement 

per week 

 
300 

 
08.8 (6.8) 

  
09.5 (5.3) 

  
 

10.2 (4.9) 
  

  
1.30 (2) 

  
0.275 

Associated symptoms n (%) 95% CIa 

Indigestion/dyspepsia 048 (16.0) 12.0 – 20.0 

Abdominal bloating 080 (26.7) 22.0 – 32.0 

Dysphagia 015 (5.0) 03.0 – 07.0 

Nausea 049 (16.3) 12.0 – 21.0 

Vomiting 035 (11.7) 08.0 – 15.0 

Heartburn 101 (33.7) 28.0 – 39.0 

Early satiety 027 (9.0) 06.0 – 12.0 

DISCUSSION 

Our study showed that majority of subjects 

had bowel habit or bowel frequency that was 

within the normal range with most having be-

tween seven to 14 motions a weeks, equiva-

lent to one to two bowel movement per day. A 

proportion (9.6%) had bowel frequency of one 

to three per week and interestingly, one pa-

tient had a bowel frequency of 42 times per 

week, six times per day. Our findings are gen-

erally consistent with what have been shown 

in the literature. Chen et al. studied the nor-

mal bowel habits of the people in the commu-

nity of Bishan, Singapore showed that the 

common bowel frequency was a once per day 

among healthy people without any GI prob-

lems. 7 This is similar to findings from Italy 8 

and the United Kingdom, 9 which reported 

that more than 40% of the population had 

bowel movements seven times per week.  

 Among the genders, men reported 

significantly higher bowel movements than 

female. Our male subjects had an average of 

10.8 motion per week compared to 8.5 for 

female, translating to 1.5 and 1.2 motion per 

day respectively. This corresponded to the 

findings by Chen et al. which showed that 

women had a lower frequency of bowel move-

ment than men. 7  

 

 Constipation based on the ROME III 

criteria was reported by 15% of our subjects. 

Compared to what have been reported in the 

literature, our prevalence is comparable. In 

published literature, the overall prevalence 

rate of constipation was about 15% (1 in 7), 

ranging between 1.9% and 27%. 10 The rates 

are generally higher among women, generally 

twice as common. Our rates were 12.2% for 
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Table 3: Association between bowel frequency and physical activity. 

Physical Activity 

a One-way ANOVA test 

Table 4: Associated symptoms reported. 

CI: Confidence interval 

fibre intakes (Table 2). 

 

Prevalence of associated gastrointestinal 

(GI) symptoms: Among the other GI symp-

toms enquired, heartburn was the most com-

mon (33.7%, 95% CI: 28.0 to 39.0), followed 

by abdominal bloating (26.7%), nausea 

(16.3%) and indigestion or dyspepsia 

(16.0%) (Table 4). 



men and 16.4% for women, although not sta-

tistically significant. The rates were higher 

among the Malays (14.2%) and the other 

group (28.0%) compared to the Chinese 

(8.2%). The younger age group also higher 

rate. Interesting, this was much higher than 

the rate (1.6%) reported by our patients un-

dergoing regular haemodialysis. 4 However, 

when we included passage of hard as consti-

pation, the prevalence of constipation among 

dialysis patient was 21.6%. 

 

 Diarrhoea based on our definition was 

reported by 6% of our subjects and again, 

this is comparable to what have been reported 

in the literature. The prevalence rates varies 

depending on comorbid conditions, standard 

of living and different countries. This is be-

cause the causes of chronic diarrhoea are var-

ied from infections (although most are acute), 

predisposing comorbid conditions such as dia-

betes mellitus 11, dietary factors and intoler-

ance or allergy 12, to non infective colonic 

problems such as microscopic colitis 13 and 

inflammatory bowel disease. 14 In patients 

with multiple comorbid conditions, medica-

tions are important causes. 15 

 

 There are many factors that can affect 

bowel habit, and hence the prevalence of con-

stipation and diarrhoea. Among these, fibre 

intake and level of physical activities are well 

known. In our study, we found no correlations 

between the level of fibre intake and physical 

activities with constipation. Similarly, there 

was not correlation between the level of phys-

ical activities and diarrhoea. There were also 

no difference between genders, ethnic groups 

and age groups in the prevalence of constipa-

tion and diarrhoea. This is despite some dif-

ferences between the genders. In our study, 
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physical activities than female subjects 

(p<0.001). (Refer to Supplementary Text for Data 

for Table 5). However, in our study there was 

no clear significant association between the 

levels of physical activity and bowel frequency 

among the study population. Similarly, the 

result from the study did not showed that the 

individuals with higher levels of physical activ-

ity had lesser occurrence of constipation. In 

contrast, Sanjoaquin et al. showed a positive 

relation between physical activity and bowel 

frequency. 9 These difference in results may 

be due to the difference in the size of the 

study population, study methodologies, defini-

tions used, cultural, dietary and population 

differences.  

  

 Interestingly, we also showed that 

there were no significant difference in the re-

ported fibre intake between those with and 

without constipation. This is not unexpected 

considering bowel habit  are affected by many 

factors. However, in our study, we had only 

used self-reported intake of fibre rather than 

a more detailed method.  

 

 There are many other factors that can 

affect bowel habit such as comorbid condi-

tions, undiagnosed GI problems and medica-

tions. Diagnosed and undiagnosed medical 

conditions such as diabetes mellitus, inflam-

matory bowel disease and thyroid problems 

can cause diarrhoea or constipations. Medica-

tions are perhaps one of the important but 

underappreciated cause of bowel dysfunction, 

especially among the elderly patients. Howev-

er, in our study, we had only included sub-

jects who are well and without any comorbid 

conditions. 

 

 Further studies are needed to confirm 



NOTE: This project was part of a research project 

done in the Second Year of Medical School (2011), 

Institute of Health Sciences, Pengiran Puteri Anak 

Rasidah Sa’datul Bolkiah (PAPRSB), Universiti of 

Brunei Darussalam (UBD). 
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the results and observations of this study and 

thus providing a more accurate and con-

sistent data. If a similar study is to be con-

ducted in the future, there has to be improve-

ments in the quality of the data, such as im-

plementing a large sample size. For the rela-

tion between physical activity and bowel hab-

its, it may be better to do case control studies 

to compare between the physically active and 

the inactive, rather than comparing between 

self reported levels of physical activity. Trans-

it studies may also be useful to actually de-

termine the effects of physical activity on 

bowel movement. 

 

 There were several limitations with 

the present study. First, the sample size of 

the study (n=300) is smaller in comparison 

with other studies. This creates a problem in 

the quality of the data obtained. Second, this 

study was based on self-reports in the as-

pects of one’s bowel habits and physical ac-

tivity. We also used self reported fibre intake 

based on portion of intake per days. This will 

be affected by recall bias. Despite these 

weaknesses, there are also strengths in this 

study.  

 

 In conclusion, this study showed bow-

el habits are comparable to what have been 

reported elsewhere. However, we did not 

show any significant correlations between 

bowel habits and level of physical activities 

and fibre intakes. There are limitations with 

our study and further studies are required to 

confirm our findings. Our current study can 

use for future references and it may also be 

useful in promoting an understanding and 

knowledge on bowel health among the popu-

lation. 
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