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 This study aimed to determine the prevalence and risk factors for children with 
constipation. This research was an analytic cross-sectional study. The sampling 
method was cluster sampling. The research was conducted at some 
kindergartens in Denpasar, Bali from October to November 2019. Data were 
obtained based on questionnaires distributed to parents and anthropometric 
examinations. Constipation was defined according to The Rome IV criteria. 
There were 215 children included in the study and 43 (20%) children had 
constipation. Children who started toilet training before the age of 1.5 years or 
after 2 years had 2,73 times the risk of developing constipation (p = 0.019; 95% 
CI 1.18-6.3). Children with less fiber consumption in a day had the risk of 
experiencing constipation 7.25 times (p = 0.001; 95% CI 3.38-15.5). Other risk 
factors such as sex, physical activity, screen contact, water consumption, 
nutritional status, birth weight, and mother education did not statistically 
relate to constipation. Toilet training before the age of 1.5 years or after 2 years 
and low fiber consumption are risk factors for constipation in preschool 
children in Denpasar. 
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1   Introduction 
 

Constipation is difficulty in defecating or decreasing the frequency of bowel movement. According to Rome IV 
criteria, the diagnosis of constipation is confirmed if there are 2 or more of the following symptoms: frequency 
of two or fewer bowel movements a week, at least 1 episode of encopresis per week, history of posture 
withholding bowel movement, history of stool that is harder than usual or painful, is present. Large stool mass 
in the rectum, the size of large stool that fills the toilet. These symptoms last at least once a week for at least a 
month (Heron et al., 2018).  

Constipation is one of the gastrointestinal problems that often occur and not only affects the quality of life 
of children with constipation but also caregivers and their families (Wang et al., 2013; Aryani et al., 2017). 
Apart from being a health problem, constipation also carries a high financing burden (Walter et al., 2019). 
Three percent of patient visits to pediatricians and 10-15% of cases handled by consultant gastrohepatologist 
pediatricians are constipation (Juffrie et al., 2010). Several studies state that the prevalence of constipation 
ranges from 3-30% (Heron et al., 2018; Olaru et al., 2016; Haghighat et al., 2018; Kranz et al., 2012) Most cases 
or 90-95% are functional constipation while 5-10% are caused by organic disorders (Juffrie et al., 2010). 
Constipation is not only a problem in Indonesia but various countries in the world, therefore constipation is a 
global health problem (Levy et al., 2017; Fishman et al., 2004; Talley et al., 2003). The incidence of 
constipation is proportional to men and women. The ratio of male to female constipation is 1: 1.01, while the 
mean age of children with constipation is 4.8 years (Haghighat et al., 2018). 

Several factors that influence the occurrence of constipation include the volume of water consumed in a 
day, physical activity, and the length of screen time in a day, the time to start toilet training, and nutritional 
status (Walter et al., 2019; Olaru et al., 2016). Research conducted by Yang et al found that consumption of 
fiber-rich foods helps increase the frequency of bowel movement and reduces the risk of constipation (Yang et 
al., 2012). Research by Huang et al found that lack of physical activity is a risk of constipation (Huang et al., 
2014). Another study by Park et al found that water consumption of fewer than 500 ml per day is associated 
with constipation in children (Park et al., 2016; Rutter, 2000; Stuckyropp & DiLorenzo, 1993).  

Given the magnitude of the impact of constipation on the quality of life of children, it is important to define 
the prevalence and risk factors that influence it so that interventions can be carried out. Several studies have 
been conducted to determine the prevalence and risk factors for constipation in children, but until the 
present, a lack of research has been conducted in Indonesia, especially in Bali. Therefore, this research was 
conducted in preschool in Bali to determine the prevalence and risk factors for children with constipation. 
 
 

2   Materials and Methods 
 

This study was an analytical study with a cross-sectional design to determine the prevalence and risk factors 
for constipation in preschool children in Denpasar. The sampling method was cluster sampling and the 
research subject data was obtained from the results of questionnaires distributed to all students and 
anthropometric examinations conducted at preschool Melati, Lokasari, Dwi Tunggal, Tadika Putri, Bhakti 
Mulia, Shantika Kumara, Angsa, Widya Mutiara, Sari Dewi, Kusuma, Kerti Budaya, Harapan Mulia, Kasih 
Sayang, Widya Mekar, Kumara Jaya, and Indraprasta in the Denpasar area, Bali from October to November 
2019.  

The target population was children with constipation. The affordable population ware children with 
constipation in early childhood schools in Denpasar. The sample population was a population that meets the 
inclusion and exclusion criteria. The inclusion criteria were all preschool children aged 3-5 years in the 
preschool school in Denpasar. The exclusion criteria were parents who refused to participate in the study or 
questionnaire data were incomplete. Figure 1 shows the research flow. 
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Figure 1. Scheme of study 
 

Data collected by questionnaire included age, sex, constipation, age at the commencement of toilet training, 
duration of physical activity in 24 hours, adequacy of fiber, duration of screen contact in 24 hours, the volume 
of water consumed in 24 hours, birth weight, and maternal education. Data for nutritional status was obtained 
from anthropometric measurements. After the data was collected, the sample will be divided into 2 groups, 
constipation, and non-constipation. The outcome of this study was the prevalence and risk factors of 
constipation.  

The sample size was determined by the unpaired comparative categoric sample formula with type I error 
of 5%, type II error of 20%, and the highest proportion of constipation based on the literature is 30%. After 
all, data has been collected, the analysis was carried out with a computer program. Odds ratios were 
calculated and the chi-square test was used to determine the difference in the association between risk factors 
and constipation. The influence of external variables and dependent variables was then analyzed by logistic 
regression. The statistical test was considered significant if the p-value <0.05.  

Constipation was defined as 2 or more of the following symptoms: decreased frequency of 2 or fewer 
bowel movements a week or at least 1 episode of encopresis (tsp) per week, or a history of posture 
withholding bowel movement, or a history of stool that is harder than usual or painful, or a stool mass large 
ones in the rectum, or large stools that fill the toilet. These symptoms last at least once a week for at least a 
month (Heron et al., 2018). This variable is divided into (1) constipation, and (2) no constipation. Age was 
obtained from the difference between the date of examination when being sampled and the date of birth, 
expressed in years with rounding down if less than 15 days and rounding up if more or equal to 15 days. Data 
was presented on a numeric scale with units of years. Gender was determined based on the appearance of the 
phenotype, divided into two categories, namely (1) male and (2) female. Physical activities were physical 
activities carried out by children such as playing, walking, or running. Physical activity was presented in 
categories, namely (1) activity 2 hours or more, and (2) activity less than 2 hours. Screen time was the time 
spent using electronic devices such as television, gadged, computers, and cellphones. This category is divided 
into (1) more than 2 hours and (2) a maximum of 2 hours a day. Fiber diet is the amount of fiber consumed in 
a day and can be divided into (1) adequate fiber if consumed according to daily needs according to age and (2) 
lack of fiber if subject consumed less fiber than daily needs according to age (Schnoll & Zimmerman, 2001; 
Slavin, 2005). Water consumption was the volume of water that is drunk in 24 hours. This variable was 
divided into (1) drinking 500 ml or more in 24 hours and (2) less than 500 ml in 24 hours. Nutritional status 
in children was determined from measurements of height and weight. Classified as (1) overweight or obese 
when the Waterlow was >110% and not overweight or obese if the maximum water flow is 110%. Toilet 
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training was a child's exercise for bowel movement and urination (Barone et al., 2009; Cicero & Pfadt, 2002). 
The age at the commencement of toilet training was divided into (1) ages less than 1.5 or more than 2 years 
old and (2) ages 1.5-2 years. Birth weight is the weight measured at birth. Divided into (1) low birth weight 
(LBW) if the birth weight <2500 and (2) not LBW if the birth weight ≥2500 grams. Maternal education was 
divided into (1) higher education if the parent has passed a diploma or bachelor's degree and (2) not higher 
education if the parent did not attend a school or have a maximum education up to high school. 
 
 

3   Results and Discussions 
 

Data were collected from October to November 2019 at preschool Melati, Lokasari, Dwi Tunggal, Tadika Putri, 
Bhakti Mulia, Shantika Kumara, Angsa, Widya Mutiara, Sari Dewi, Kusuma, Kerti Budaya, Harapan Mulia, Kasih 
Sayang, Widya Mekar, Kumara Jaya, and Indraprasta, Denpasar city. Of the 215 children who met the inclusion 
and exclusion criteria, it was found that 43 (20%) children experienced constipation. The sample ages ranged 
from 3-6 years with a mean of 5 years. Women get a little more than men. Toilet training that starts before the 
age of 1.5 years and after 2 years is more than between the ages of 1.5-2 years. Physical activity <2 hours is 
more than 2 hours or more a day. Samples with less fiber are more numerous than sufficient fiber. The 
complete characteristic data are described in table 1.  
 

Table 1 
Sample Characteristic 

 

Variable n= 215 
Age, median (range) 5 (3-6) 

Sex, n (%) 
Male  
Female  

  
106 (49,3) 
109 (50,7) 

Toilet training, n (%) 
<1,5 years or >2 years 
1,5-2 years 

  
122 (56,7) 
93 (43,3) 

Physical activity, n (%) 
<2 hours  
2 hours or more 

  
204 (94,9) 
11 (5,1) 

Fiber, n (%) 
Low fiber  
Enough fiber 

  
51 (23,7) 
164 (76,3) 

Screen contact, n (%)  
>2 hours  
Maximum 2 hours 

  
84 (39,1) 
131 (60,9) 

Water consumption, n (%) 
≤500 ml/day 
>500 ml/day 

  
14 (6,5) 
201 (93,5) 

Nutritional status, n (%) 
Overweight or obesitas 
Not Overweight or obesitas 

  
55 (25,6) 
160 (74,7) 

Birth weight, n (%) 
Low birth weight 
Not Low birth weight 

  
16 (7,4) 
199 (92,6) 

Mother education, n (%) 
Low education 
High education 

  
118 (54,9) 
97 (45,1) 
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Based on bivariate analysis, we found toilet training before the age of 1.5 years or after 2 years of age, water 
consumption ≤500 ml/day, and lack of fiber were significant risk factors for constipation. We also performed 
multivariate analysis and found toilet training before the age of 1.5 years or after 2 years of age and lack of 
fiber were significantly correlated.  
 

Table 2 
Bivariat analysis risk factor of constipation 

 

Risk factor Constipation 
N 

Not 
constipation 

n 

p 
value 

Prevalence 
ratio 

Confidence 
Interval 
95% 

Sex, n (%) 
Male  
Female  

 
16 
27 

 
90 
82 

 
0,76 

 
0,54 

0,27-1,07 

Toilet training, n (%) 
<1,5 years or >2 years 
1,5-2 years 

 
33 
10 

 
89 
83 

 
0,003 

 
3,0 

  
1,42-6,63 

Physical activity, n (%) 
<2 hours  
2 hours or more 

 
4 

39 

 
7 

165 

 
0,23 

 
2,4 

  
0.67-8,67 

Fiber, n (%) 
Low fiber  
Enough fiber 

 
25 
18 

 
26 

146 

 
0,001 

 
7,79 

 
 3,73-16,27 

Screen contact, n (%)  
>2 hours  
Maximum 2 hours  

 
21 
22 

 
63 

109 

 
0,142 

 
1,6 

 
 0,84-3,23  

Water consumption, n 
(%) 
≤500 ml/day 
>500 ml/day 

 
7 

36 

 
7 

165 

 
0,009 

 
4,5 

  
1,51-13,8 

Nutritional  
status, n (%) 
Overweight or obesity 
Not Overweight or 
obesity 

 
 

15 
28 

 
 

40 
132 

 
 

0,11 

 
 

1,76 

  
0,86-3,63 

Birth weight, n (%) 
Low birth weight 
Not Low birth weight 

 
4 

39 

 
12 

160 

 
0.63 

 
1.36 

 
0.41-4.47 

Mother 
education, n (%) 
Low education 
High education 

 
 

25 
18 

 
 

93 
79 

 
 

0.63 

 
 

118 

  
0.6-2.3 

 
Tabel 3 

Multivariat Analysis risk factor of constipation 
 

Risk Factor p-value  Prevalence 
ratio  

Confidence Interval 95% 

Toilet training 
<1,5 years or >2 years 
1,5-2 years 

  
0,019 

  
2,73 

  
1,18-6,3 
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Fiber 
Low fiber  
Enough fiber 

  
0,001 

  
7,25 

  
3,38-15,5 

Water consumption 
≤500 ml/day 
>500 ml/day 

  
0,052 

  
3,3 

  
0,99-11,5 

 
 
Discussion 
 
In this study, it was found that the prevalence of constipation in PAUD children was 20%. These results are 
following the prevalence of constipation in the pediatric population, which ranges from 3-30% (Olaru et al., 
2016; Heron et al., 2018; Haghighat et al., 2018; Kranz et al., 2012). A total of 106 men (49.3%) and 109 
(50.7%) women participated in this study and there was no statistical difference in the incidence of 
constipation between men and women. This result was similar to a study conducted by Olaru et al. (2016), 
where there was no significant difference in the incidence of constipation between men and women. At first, 
constipation was thought to be influenced by hormonal factors, but this did not occur between the ages of 3-5 
years (Walter et al., 2019).  

In this study, there was no significant difference in the incidence of constipation in the group of children 
who did the physical activity for 2 hours or more than for less than 2 hours. Physical activity can increase 
intestinal drainage by increasing the movement of food towards the colon. This movement together with 
gravity will push the contents of the colon towards the rectum and stimulate bowel movement (Haghighat et 
al., 2018). But on the other hand, physical exercise did not have a good effect on constipation because during 
exercise there is an obstacle to gastrointestinal function due to the concentration of blood flow to the muscles 
and skin (Haghighat et al., 2018). 

The American Academy of Pediatrics recommends a maximum screen time of 2 hours a day (Chassiakos et 
al., 2016). Screen time over a longer period was associated with a reduced duration of physical activity. In this 
study, there was no significant difference between constipation in the group with a maximum screen time of 2 
hours/day compared to more than 2 hours because the screen time duration was related to the duration of 
physical activity and in this study also did not find a significant relationship between constipation and the 
duration of physical activity. 

Children with water consumption of ≤500 ml/day have a 4.5 times risk of experiencing constipation. The 
results were following research conducted by Park et al., 2016 which states that water consumption was less 
at risk of constipation because it was useful for maintaining stool consistency so that it is not so hard (Park et 
al., 2016). In this study, after multivariate analysis, we didn’t find a significant association. It could be caused 
by an inappropriate estimation of water volume that should be done based on water daily need per kg in 24 
hours.  

Fiber causes mechanical stimulation and osmosis which is necessary for colonic stimulation. Fiber also 
increases gas production and floor bacteria which increase colonic stimulation (Haghighat et al., 2018). The 
results of this study found that the risk of constipation was 7.7 times in the group with less fiber than enough 
fiber with a p-value <0.005. These results were consistent with research conducted by Castilejjo et al., (2006). 
The group who received fiber supplements compared to placebo experienced an improvement in constipation 
symptoms. This occurs because the fibers increased movement in the colon and reduce transit time in the 
colon (Castillejo et al., 2006). 

In this study, we found that children who started toilet training before the age of 1.5 years or after 2 years 
of age had a 3.6 times risk of constipation compared to those who started between the ages of 1.5-2 years. 
This result was following the research of Heron et al., 2018 which stated that children who start toilet training 
before the age of 6 months compared to 6-15 months are at risk of experiencing constipation. Other studies 
suggest that toilet training should be done at the age of 1.5-2 years because, at this age range, the abilities 
needed for toilet training already exist in most children, including the ability to control urination and 
sphincter ani. In observations made on 41% of mothers who gave toilet training before the age of 18 months, 
the child had not been able to defecate properly and was still wearing a diaper (Mota & Barros, 2008). In 
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another study conducted by Olaru et al. (2016), also stated that there was a relationship between the 
incidence of constipation and the age at which toilet training was started (Olaru et al., 2016). 

The relationship between constipation and being overweight or obese is still controversial. A study 
conducted by Olaru et al. (2016), found a relationship between overweight or obesity and the incidence of 
constipation in children. This is because obesity is associated with the consumption of high-calorie foods such 
as fast food and soft drinks and the consumption of low-fiber foods. Obesity is also thought to cause intestinal 
motility disorders. This was different from this study where there was no significant relationship between 
overweight and obesity with constipation. This is because obesity and overweight are more related to physical 
activity, while physical activity has no significant relationship with constipation (Olaru et al., 2016).   

In this study, there was no significant relationship between birth weight and risk of constipation because 
there were no comorbidities such as neurological disorders or necrotizing enterocolitis (NEC). One study 
suggests that constipation in low birth weight infants is associated with neurological developmental disorders 
and may also be a secondary consequence of neonatal ischemic conditions such as necrotizing enterocolitis 
(Cunningham et al., 1998). Research by Shan-Ming Chen, et al also stated that constipation is associated with 
NEC (Chen et al., 2020).  

In this study, there was no statistically significant relationship between maternal education level and 
constipation in children. It was following the research of Walter et al. (2019). Other studies suggest that 
constipation was associated with children's quality of life scores. The child's quality of life score was related to 
several other factors such as the relationship with family, family economic status, education level of caregivers 
or parents, and duration of constipation. In this study, there was no relationship between maternal education 
level and constipation because the level of education was related to the quality of life score which was also 
influenced by other factors. The drawback of this study was that there was no assessment of the child's life 
quality score (Wang et al., 2013). 

 
 

4   Conclusion 
 

The prevalence of constipation in preschool children in Denpasar was 20%. Risk factors associated with 
constipation were timing to start toilet training before 1.5 years or after 2 years and low fiber consumption.  
 
Limitation of this study 
The weakness of this study was that it uses data based on reports and parental memories so that it could 
cause bias. This study also has not been able to distinguish functional constipation from organic causes. 
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