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INTRODUCTION 

Adolescence stage the most challenging periods and 

critical period in one’s life. Adolescence is the crucial 

times where they learn to be an independent person, 

develop behavioural changes, inculcate social skills, and 

accept new relationships which will last for the rest of 

their lives. During this transition from childhood to 

adulthood adolescents undergo a wide range of health risk 

starting from physical to mental health. World health 

organization (WHO) report says that about 1.2 billion 

people are living in the adolescent age group of 10 to 19 

years.1 Adolescence are often considered to be neglected 

group in the continuum of care in health care system. 

Also, to achieve universal health coverage, a core 

component of 2030 agenda for sustainable development, 

attention has to be given to this neglected group of 

adolescence.2 

During this transitional stage adolescent children face 

various problems including the development of 
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reproductive system and sexual maturation.3,4 Bowel 

habit an important process in day to day life which also 

shows changes in its pattern from daily life. These 

changes need to be evaluated for the cause and to prevent 

certain diseases involving colon and rectum.5 Several 

factors like dietary habit, quantity of fibre intake, gut 

transit time influences the bowel habit of different 

population.6,7 Interestingly, several investigators have 

found an association between diet and bowel habits 

particularly in developed countries.7-9 The studies about 

the bowel habits can be used to determine the lower 

gastrointestinal disorder and also to regularise the bowel 

habits by educating the students about good sanitary 

practices, life style and dietary modifications.10 

Though a wide range of studies are done in various parts 

of the country with regards to bowel habits and their 

mutual association in different age group, their 

comparison among rural and urban school going 

adolescents is very limited. Hence this study was carried 

out with an objective to determine and compare the bowel 

habits among school going adolescents in rural and urban 

areas of Puducherry. 

METHODS 

A school based cross sectional study was conducted in 

selected rural and urban area over a period of three 

months from May 2019 to October 2019. Participants for 

the study were selected by multistage random sampling 

method. Puducherry district is divided into seven 

administrative zones which formed the first stage unit. 

Two zones (one in urban zone and one in rural zone) were 

selected by simple random sampling which formed the 

second stage unit. Each higher secondary school formed a 

cluster; totally there were 36 higher secondary schools in 

urban area and 16 higher secondary schools in rural area 

which includes both government and private schools. 

Totally 4 schools (clusters) comprising of one private and 

one government school each from rural and urban area 

were selected randomly from the cluster which is the final 

stage units of the sampling method. (Figure 1) All the 

students from 6th to 12th standard enrolled in the selected 

Schools were included in the study. Students who were 

absent on the day of data collection, Child of the parents 

who were not willing to give consent and Children who 

were not feeling well on the day of study were excluded 

from the study.  

Data collection tool 

A semi structured self-designed and self-administered 

questionnaire was used to collect the data from the 

students who are satisfying the inclusion criteria. The 

questionnaire was used after conducting face validity and 

pilot testing. After getting permission from the Principal 

and the teachers of the school the investigator distributed 

and briefed about the questionnaire to the students. Their 

doubts regarding the questionnaire were also clarified 

prior to the filling of the questionnaire. Sufficient time 

was given to fill the questionnaire and the filled 

questionnaire was collected and checked by the 

investigator for the completeness of the response given by 

the students. 

 

Figure 1: The selection of study participants.  
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The questionnaire consists of three parts: first part of the 
questionnaire consists of socio demographic details like 
age, gender, education and family type. Second part of 
the questionnaire consist of questions regarding practice 
for defecation, restraining from using school toilets for 
defecation, how often they pass stools etc. Third part of 
the questionnaire consists of ROME III criteria (sensation 
of obstruction and manual manoeuvre– 4th and 5th 
criteria were excluded after pilot testing) for functional 
constipation, WHO definition for diarrhoea and Bristol 
stool chart to assess bowel habits.11 

Statistical analysis 

Data was entered and cleaned in excel sheet. Analysis 
was done using SPSS version 20. All data were expressed 
in percentages. Difference between two proportions was 
analysed using Chi-square test. Level of significance was 
set at p value<0.05. 

Ethical clearance 

The study was started after getting the ethical clearance 
from institutional ethical committee. Prior permission was 
obtained from the department of education and also from 
the Principal of the concerned school. Informed consent 
was obtained from all the participants above 18 years of 
age. For the participants’ below 18 years, assent was 
obtained in addition to the consent from their parents 
prior to the start of study. This study is a part of the 
Indian council of medical research (ICMR) study.  

RESULTS 

A cross sectional school-based study was conducted 
among the 1429 students in all the four schools, 1350 
students were involved in the study who fulfilled the 
inclusion criteria. Rest 79 students were excluded from 
the study. 618 students from rural area and 732 students 
from urban area participated in the study. 

Table 1 shows the socio demographic details of the 
School going adolescents among rural and urban area. In 
both rural and urban area majority of the participants 

were above 15 years of age 413 (66.8%) and 539(73.6%) 
respectively. A significant difference was seen for age 
among the rural and urban school going adolescents. 
Based on gender distribution males were 60.2% and the 
females were 39.8% in rural schools whereas males were 
52% and females were 48% in urban schools. A 
significant difference was seen among the school going 
adolescents of rural and urban area for gender. In both 
rural and urban area nuclear type of family was common 
with 68.8% and 69.5% respectively for family type. The 
predominant religion was Hindu in both rural and urban 
with a percentage of about 96.6% and 95.9% respectively. 
A homogeneous distribution of school going adolescents 
were seen for both the group based on family type and 
religion. 

Table 2 shows the bowel habits among rural and urban 

school going adolescents. Usage of latrine for defaecation 

was found to be higher among both the rural and urban 

schools with a percentage of 66.5 and 90.3 respectively 

and a significant difference was observed among the two 

groups of rural and urban schools. Open air defaecation 

was practiced in both groups but the usage rate was 

higher among rural School going adolescents (26.9%) 

compared to urban school students (7.4%). Restraining of 

school toilets was higher among rural School going 

adolescents than urban School going adolescents which 

were 45.3% and 29% respectively. Among the students 

who are restraining school toilet the main reason was by 

the rural school students were a smaller number of toilet 

(18.4%) followed by unhygienic toilets (13.3%) and no 

water (7.3%) whereas for urban school dirty toilet 

(12.7%) was the main reason followed by unhygienic 

(5.7%). About 94.8% students in the rural school and 

99.2% students in urban schools do not follow any 

alternate method for defaecation during the school hours, 

rest of the students have an alternate method like using 

house near the school or going home. 95.1% and 88.7% 

children in rural school and urban school respectively 

pass the stools in the morning. Among the School going 

adolescents who do not pass the stools in the morning 

2.6% in rural school pass the stools in the evening 

whereas 11.3% urban school students pass the stools at 

night.  

Table 1: The socio demographic details of the school going adolescents among rural and urban area.  

Socio demography 
School region 

Chi square value P value 
Rural N (%) (n=618) Urban N (%) (n=732) 

Age 
<15 years 413 (66.8) 539 (73.6) 

7.465 0.007 
>15 years 205 (33.2) 193 (26.4) 

Gender 
Male 372 (60.2) 381 (52) 

9.013 0.003 
Female 246 (39.8) 351 (48) 

Family type 

Nuclear 425 (68.8) 509 (69.5) 

5.859 0.05 Joint 168 (27.2) 174 (23.8) 

Extended 25 (4) 49 (6.7) 

Religion 

Hindu 594 (96.6) 702 (95.9) 

0.583 0.74 Christian 17 (28) 23 (3.1) 

Muslim 4 (0.6) 7 (1) 
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Table 2: Bowel habits among rural and urban school going adolescents (n=1350).  

Bowel Habits 

School Region 
Chi- square  

value 

P value 

  
Rural (n=618) 

N (%) 

Urban (n=732) 

N (%) 

Defaecation Method 

Open 166 (26.9) 54 (7.4)   

116.455 

  

  

0 

  

Both 41 (6.6) 17 (2.3) 

Latrine 411 (66.5) 661 (90.3) 

Restraining of school 

toilet 

No 338 (54.7) 520 (71) 
38.653 0 

Yes 280 (45.3) 212 (29) 

 

 

 

Reason for 

restraining from 

using school toilet 

  

NA 338 (54.7) 520 (71) 

  

  

  

182.013 

  

  

  

  

  

0 

  

  

  

Less number of toilets 114 (18.4) 10 (1.4) 

No water 45 (7.3) 32 (4.4) 

Dirty 24 (3.9) 93 (12.7) 

Unhygienic 82 (13.3) 42 (5.7) 

Uncomfortable 9 (1.5) 16 (2.2) 

No lock 6 (1) 19 (2.6) 

Any Alternate 

Method during school 

hours 

No 586 (94.8) 726 (99.2) 
23.268 0 

Yes 32 (5.2) 6 (0.8) 

Passing of stool 

in the morning 

No 30 (4.9) 83 (11.3) 
18.371 0 

Yes 588 (95.1) 649 (88.7) 

If not in the morning 

No 588 (95.1) 649 (88.7)   

58.884 

  

  

0 

  

Evening 16 (2.6) 0 (0) 

Night 14 (2.3) 83 (11.3) 

Abdominal pain 
No 477 (77.2) 546 (74.6) 

1.229 0.268 
Yes 141 (22.8) 186 (25.4) 

Frequency of passing 

of stool/day 

Once 393 (63.6) 516 (70.5) 

9.22 0.009 Twice 185(29.9) 166(22.7) 

Thrice or more 40(6.5) 50 (6.8) 

Table 3: Bowel habits among rural and urban school going adolescents based on ROME III criteria (n=1350).  

Bowel habits 
Rural (n=618) 

N (%) 

Urban (n=732) 

N (%) 

Chi- square 

value 
P value 

Straining of stools 
No 496 (80.3) 572 (78.1) 

0.909 0.34 
Yes 122 (19.7) 160 (21.9) 

Incomplete 

Evacuation 

No 535 (86.6) 615 (84) 
1.731 0.188 

Yes 83 (13.4) 117 (16) 

Stool frequency per 

week 

Daily 567 (91.7) 671 (91.7) 

0.509 0.775 Two days once 39 (6.3) 43 (5.9) 

Three days once 12 (1.9) 18 (2.5) 

 

Table 3 shows the bowel habits among rural and urban 

School going adolescents based on ROME III criteria. 

Straining of stool was seen in 19.7% of children in rural 

school and 21.9% children in urban school. Incomplete 

evacuation was seen in 13.4% children in rural school and 

16% children in urban school. There was no statistically 

significant association seen between the school going 

adolescents of rural and urban area for straining of stools, 

incomplete evacuation and stool frequency per week. 

Figure 2 shows the type of stool form among rural and 

urban school students. Type 3 stool form was the 

predominant type in both rural (50.03%) and urban 

(51.8%) school which is the normal stool form. Followed 

by type 3 stool form, type 2 stool form was common 

among the School going adolescents of rural and urban 

area accounting for 24.3% and 32% which indicates that 

students have moderate constipation. Type 4 stool form 

was the third most common stool form for both rural and 

urban school going adolescents contributing to 10% and 

9.7% respectively. Type 6 and 7 stool form means 

diarrhoea which was the least common stool form in both 

among rural School going adolescents (3.7% and 2.1%) 
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and urban School going adolescents (0.9% and 0.4%). 

The chi square value was 38.451 and the p value was 

0.00000 which was less than 0.05. A statistically 

significant association was seen for stool form based on 

Bristol stool chart among rural and urban school going 

adolescents. 

Table 4: Distribution of constipation and diarrhoea among rural and urban school going adolescents based on 

various criteria (n=1350). 

Diarrhoea/constipation No/Yes Rural N (%) (n=618) Urban N (%) (n= 738) Chi square value P value 

Based on WHO criteria 

Diarrhoea 
No 578(93.5) 682(93.2) 

0.06 0.79 
Yes 40(6.5) 50(6.8) 

Based on ROME III criteria 

Functional constipation 
No 561(90.8) 672(91.8) 

0.446 0.5 
Yes 57(9.2) 60(8.2) 

Based on Bristol stool chart 

Diarrhoea 
No 582(94.17) 722(98.63) 

18.99 0 
Yes 36(5.82) 10(1.37) 

Constipation 
No 438(70.9) 472(64.5) 

6.2 0.01 
Yes 180(29.1) 260(35.5) 

 

Figure 2: The type of stool form in bristol stool chart among rural and urban school adolescents (n=1350).

Table 4 shows the pattern of Bowel habits based on 

various criteria among rural and urban school going 

adolescents. Based on WHO criteria for diarrhoea school 

going adolescents of rural area (6.5%) have prevalence 

slightly lower than the school going adolescents of urban 

area (6.8%). In both the groups normal bowel habit was 

about 93%. There was no significant difference among 

the children of rural and urban school going adolescents. 

Based on ROME III criteria for constipation, the 

prevalence was higher in rural students (9.2%) compared 

to that of urban students who had 8.2%. There was no 

significant difference among the children of rural schools 

and urban schools. Based on Bristol stool chart, 

Diarrhoea was higher among the rural school children 

than urban school children which were 5.82% and 1.37%. 

But constipation was much higher among the school 

going adolescents of urban area compared to that of 

school going adolescents of rural area which was 35.5% 

and 29.1%. Overall prevalence of constipation (25.1%) 

was higher compared to that of the prevalence of 

diarrhoea (3.4%) in both rural and urban school children. 

A significant difference was seen for diarrhoea and 

constipation among rural and urban school students based 

on Bristol stool chart with a p value of 0 and 0.01 

respectively.  

About 87.2% of rural and 87% of urban school going 

adolescents have a regular bowel habit. Prevalence of 

constipation was higher among school going adolescents 

of urban area (21.9%) compared to that of rural area 

(19.2%). Prevalence of diarrhoea was higher among the 

school going adolescents of rural area (6.2%) compared 

to that of urban area (4.1%). The prevalence of 

constipation was higher than the prevalence of diarrhoea.  

DISCUSSION 

A school based cross sectional study was conducted 

among the 1350 school going adolescents. Among the 
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study participants 618 students were from rural school 

and 732 students were from urban school. Among these 

study subjects 597 were females and 753 were males. 610 

students were from government school and 630 students 

were from private schools.  

A bowel habit varies from place to place across the world 

and it is difficult to study as a matter of privacy. Stool 

frequency of 3-21 per week is considered normal. Above 

21 stools per week is diarrhoea and below 3 stools per 

week is constipation.12 Bowel habit is also an important 

sanitary marker for a nation. 

In our study restraining from using school toilet was 

about 45.4% among rural school which was higher than 

restraining from the usage of school toilet among urban 

school which was only 29%. In a comparative study 

conducted by Sujatha B et al among 6-12 years of normal 

bowel habits children and 2-5 years functional 

constipation group 59.9% school going children 

belonging to normal bowel habits reported to have an 

aversion in using the school toilet which was higher than 

that of our study. The reason could be the difference in 

the age group where we studied the bowel habits of 

adolescents but the study by Sujatha et al included the 

children from 6 to 12 years of age. But this retentive 

behaviour of the children may lead to a wide variety of 

bowel problems like Irritable bowel syndrome, colorectal 

carcinoma etc.13 

In our study about 23% of the student reported abdominal 

pain whereas study conducted by Kondapalli et al showed 

about 30% of the children were complaining about 

recurrent abdominal pain.14 But this was in contrast to 

the study conducted by sujatha B et al where the recurrent 

abdominal pain was only 5.9%.13 

In our study the stool frequency with less than 3 per week 

was 97.2% but, in a study, conducted by Kondapalli et al 

only 80% of the children had a stool frequency of less 

than 3 per week.14 

In our study the predominant stool form was type 3 

among school going adolescents of rural and urban area 

which was similar to the study conducted by Kondapalli 

CS et al where the common stool form was type 3 about 

51.4%.14 But this was in contrast to a study conducted by 

Sujatha B et al where the commonest stool form was type 

4. But this study was conducted among the children of 2-

12 years.13 Both type 3 and type 4 were considered 

normal stool form as per Bristol stool chart. Sajitha et al 

in a hospital-based study among the adults of 17 to 25 

years has also found the predominant stool type as type 3 

stool form.10 In our study the majority of the students had 

normal stool form.  

CONCLUSION  

From this study we conclude that about 87.2% of rural 

and 87% of urban school going adolescents have a normal 

bowel habit. Rest of the students have either diarrhoea or 

constipation. Among them the prevalence of constipation 

was higher in both the groups compared to that of 

diarrhoea. But prevalence of constipation was higher 

among the school going adolescents of urban area 

compared to that of the school going adolescents of rural 

area. But open field defaecation practice was high among 

the rural adolescents (26.9%) compared to that of urban 

adolescents (7.4%). Improvising the sanitation in schools 

can improve the bowel habits. In our study constipation 

remains to be higher among both rural and urban school 

going adolescents which is remaining unnoticed by the 

children. Educate and motivate the students to avoid open 

field defaecation and hygienic sanitary practices can be 

nurtured in the schools. The students can be a part of the 

community in helping the nation to achieve the 6th goal 

of SDG (target 6.2 seeks to achieve access for all to 

sanitation and hygiene).  

Recommendations  

Though we have studied the bowel habits of the school 

going adolescents of rural and urban area we could have 

explored the factors influencing the bowel habits. In 

depth interview and focus group discussion can be 

conducted in future to explore the factors influencing the 

bowel habits. 
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