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Abstract
BACKGROUND
Constipation is a common problem in children and a frequent cause of hospital visit in both primary & specialized care, which needs proper evaluation & management. Presentation of constipation is variable among children. In Bangladesh there has been no published data regarding constipation in community among school aged children.

AIM
To determine the magnitude of functional constipation and its risk factors in community among Bangladeshi school children.

METHODS
[bookmark: OLE_LINK8][bookmark: OLE_LINK9]This descriptive cross sectional study was conducted in different schools of Dhaka division, Bangladesh. All school aged children between 5-16 years of age who attended school were included in this study. Samples were collected randomly. Proper clinical history & physical examinations (without digital rectal examination) & available investigations (if done previously) were recorded. Diagnosis of functional constipation was done by Rome IV criteria and was compared with children without constipation. Children with any red flag sign, known chronic disease or any findings suggestive of organic disease and on treatment of constipation were excluded. Statistical analysis of the results was done by using Windows based software device with Statistical Packages for Social Science 20. For all statistical tests, P value of less than 0.05 was considered as statistically significant.

RESULTS
Total study populations were 707 and male was 443 and female 264. Among them, 134 (19%) children had constipation. In constipated children, 78 children fulfilled the Rome IV criteria for functional constipation and it was 11% of total population. Mean age of children having functional constipation was 11.24 ± 3.54 years and Male female ratio was 1:1.78. Anorexia, nausea, abdominal pain, hard stool, blood with hard stool, alternate hard and loose stool and fecal mass in left iliac fossa were analyzed between two group and all were significantly higher in children with functional constipation group. Children of school, where toilet numbers were inadequate had 2.5 times more constipation risk in comparison to children of school with adequate toilet number (OR = 2.493, 95%CI: 1.214-5.120). Children who feel embarrassed to use toilet at school, had 3.6 times higher risk of constipation (OR = 3.552, 95%CI: 1.435-8.794). Here children with H/O affected sibs and parents/grandparents had 4 and 2.6 times more chance of constipation respectively in comparison to children without H/O affected sibs (OR = 3.977, 95%CI: 1.884–8.397) and parents/grandparents (OR = 2.569, 95%CI: 1.172-5.629). Children with inadequate fluid intake had 2 times more risk of constipation in comparison to children with adequate fluid intake (OR = 1.972, 95%CI: 1.135-3.426). Children who passed electronic screen time of > 2 h/d had 2 times more chance of constipation in comparison to children who passed electronic screen time < 2 h (OR = 2.138, 95%CI: 1.063-4.301).

CONCLUSION
Constipation is not uncommon in Bangladeshi school aged children. Inadequate toilet number, family history of constipation, inadequate fluid intake, feeling embarrassed to use toilet at school, and electronic screen time for > 2 h/d were found as risk factors in the present study for functional constipation.
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Core Tip: The current study is the first population-based study of childhood constipation in Bangladesh. Frequency of constipation and functional constipation was 19% and 11% respectively. Inadequate toilet number, family history of constipation, inadequate fluid intake, feeling embarrassed to use toilet at school, and electronic screen time for > 2 h/d were found as risk factors in the present study for functional constipation. Alternate hard and loose stool as one of the presentation of functional constipation.

INTRODUCTION
Constipation is a common problem in children and it is frequently overlooked. Constipation is not a disease; rather, it’s only a symptom. Patients have variable perception regarding constipation, some regard constipation as straining or hard pellet like stool or infrequent defecation or inability to defecate when desire. Constipation is generally defined as infrequent stool, passage of hard stool or both[1]. But North American Society for Pediatric Gastroenterology, Hepatology, and Nutrition (NASPGHAN) defined constipation as delay or difficulty in defecation, present for 2 or more weeks and sufficient to cause significant distress to the patient[2]. 
[bookmark: OLE_LINK20][bookmark: OLE_LINK21][bookmark: OLE_LINK12][bookmark: OLE_LINK13]Children with constipation quite often visit a general practitioner or pediatrician. These children are also regularly seen on the emergency ward or even admitted to the hospital for treatment. Although functional constipation is not related to mortality but significantly hamper the quality of life. In children constipation may be functional or due to organic causes. In contrast to organic causes, functional constipation (FC) is not a result of a structural or biochemical abnormality. Constipation due to organic causes may contribute to mortality of patient. In functional constipation, onset of symptoms is within the first year in half of the cases, and the prevalence is highest in 2nd and 4–5 years of age[3]. FC is often not a self-limiting condition: despite treatment, one-third to half of the patients has significant problems after 5 years and symptoms persist into adulthood in approximately 25% of cases[4].
The prevalence of childhood constipation has been documented, with highly variable results from study to study and from country to country, ranging from 1% to 30%[3]. Despite the variations of prevalence in different countries, there is a global trend of increasing rate of childhood constipation, and this increase remains unexplained. The marked socioeconomic, cultural, political and demographic variations that exist between and within the different continents could influence the risk factors and prevalence of childhood FC[5]. The common belief is that constipation is not common in South-Asian countries like India, Bangladesh as diet is rich in fibre here. There are very few studies related to constipation in developing countries specially in South-Asian countries[6].
[bookmark: OLE_LINK22][bookmark: OLE_LINK23][bookmark: OLE_LINK24][bookmark: OLE_LINK25]Most recently Rajindrajith[7] and Khanna et al[8] showed that it is not uncommon in sub-continental countries. On departmental survey in out-patient department of paediatric gastroenterology and nutrition, Bangabandhu Sheikh Mujib Medical University (BSMMU), Dhaka, almost 40% patients presented with constipation. But there is no published data in Bangladesh about childhood constipation. The current study is the first population-based study of childhood constipation in Bangladesh. The present study has been undertaken to observe the clinical profile and risk factors of functional constipation in community among the Bangladeshi school aged children.

MATERIALS AND METHODS
This cross sectional study was conducted at different primary school and high school of Dhaka division of Bangladesh, from August 2018 to July 2019. The inclusion criteria were children of age 5-16 years who attended the school. The exclusion criteria were children already on treatment for constipation and any red flag sign or known chronic disease or symptoms suggestive of disease.

Sampling technique
A multistage sampling technique was used to select participants. Study place was selected by simple random sampling. Four schools and one madrasa were randomly selected. The schools were then stratified based on location as urban or rural and based on ownership as private or public schools. The participants were selected randomly from different class. Only those students, whose parents gave written consent willingly, were recruited in the study. The detailed clinical history, physical examination findings and investigation reports (if available) were recorded in a predesigned standard data sheet.
History was obtained directly from the students and parents, which included basic demography, age at onset of constipation/symptoms, duration of symptoms, consistency, frequency, volume/size of stool, straining, pain during defecation, bleeding per rectum/blood mixed stool, fecal soiling, abdominal pain, withholding behavior, urinary incontinence/burning urine, history of other sibs/family members affected, detailed family history.
Also history was taken regarding diet pattern (on 3 d recall method), outdoor activity/exercise, any school related condition, social history, past medical and surgical history, history regarding the red flag signs.
Physical examination of all samples was done by researcher himself. The following data were obtained during physical examination: fever, mouth ulcer, abnormal thyroid gland, growth parameters, skin survey, per abdominal examination, tone/reflex of lower limb, spine of vertebra, abdominal distension. Other significant physical findings were also recorded.
Diagnosis of constipation by NASPGHAN and functional constipation was done by Rome IV criteria and if there was red flag sign, organic cause was considered.
Among them who fulfilled the criteria of functional constipation were included in group 1 (children with functional constipation) and others were included in group 2 (children without constipation).

Operational definition
Constipation: NASPGHAN defines constipation as a delay or difficulty in defecation, present for 2 or more weeks and sufficient to cause significant distress to the patient[2]. Functional Constipation: As per Rome IV criteria, functional constipation is defined as presence of at least two of the followings at least once per week for a minimum period of one month: Two or fewer defecations in the toilet per week in a child of a developmental age of at least 4 years; At least one episode of fecal incontinence per week; History of retentive posturing or excessive volitional stool retention; History of painful or hard bowel movements; Presence of a large fecal mass in the rectum; History of large-diameter stools that may obstruct the toilet. The symptoms cannot be fully explained by another medical condition.
In addition, the symptoms are insufficient to fulfill the diagnostic criteria of irritable bowel syndrome[9].
Red flag sings: H/O delayed passage of meconium, difficulty in passing stool from birth, ribbon like stool, failure to thrive, bilious vomiting, no response to treatment, coarse facial profile, abnormal thyroid gland, abnormal lumbo-sacral spine, abnormal neurological findings of lower limb, perianal disease, severe abdominal distention, blood in stool in absence of anal fissure[10].
Normal dietary fiber intake: age in years plus 5 g/d[11].
Normal water intake: children with body weight 1-10 kg = 100 mL/kg, for children with body weight 11-20 kg = 1000 mL + 50 mL/kg for every kg over 10 kg of body weight, for children with body weight above 20 kg = 1500 mL + 20 mL for every kilogram above 20 kg of body weight[12]. 
Weight for age and height for age less than 3rd percentile was considered as underweight and stunted respectively[13].
Overweight: Body mass index for age more than 85th percentile was considered as overweight[13]. 

Statistical method
After collection, data were checked manually and analyzed by computer based program Statistical package of social science 22.0 (Chicago, Illinois, 2016). Results were expressed as mean ± SD, or number or percentage. Chi-square test was used for categorical data while student t-test was used for comparison of continuous variable data. Binary logistic regression analysis was used to find risk factors. P value < 0.05 was considered as statistically significant.

Ethical issues
Prior to the commencement of this study, the thesis protocol was approved by the Institutional Review Board of BSMMU, Dhaka. 

RESULTS
Total study populations were 707 and males-443, females-264. Among them, 134 (19%) children had constipation. Among the male children, 65 (14.67%) and among the female children, 69 (26.14%) had constipation. Male-female ratio of constipated child was 1:1.78. In constipated children, 78 children fulfilled the Rome IV criteria for functional constipation and it was 11% of total population. Among other 56 constipated children, 21 patients had one or more red flag sign, 6 were known case of hypothyroidism and rest 29 children had no red flag sign but they did not fulfill the Rome IV criteria.
Table 1 showing demographic data analysis of studied population and here Rome IV criteria were fulfilled by 78 children. Among the male (420) children, 38 (9.1%) had functional constipation and among the female (242) children, 40 (17%) had functional constipation and P value is significant. Male female ratio was 1:1.9.
Mean age of children having functional constipation was 11.24 ± 3.51 years and children without constipation were 12.67 ± 2.40 years and p value is significant.
Residential area and religion of the studied group had no significant influence on constipation.
Table 2 showing symptoms analysis of studied population and here anorexia, nausea, abdominal pain, hard stool, blood with hard stool, alternative hard and loose stool, abdominal distension and fecal mass in left iliac fossa were analyzed between two groups and all were significantly higher in children with functional constipation group except abdominal distension.
Table 3 showing descriptive data of bowel habits of studied group and here defecation frequency at 2 d interval, 3 d interval, incontinence, painful bowel movements, H/O retentive posturing and large diameter stool all were significantly higher in children with functional constipation group.
Table 4 showing the school related factors analysis of studied population and here children with long periods of school, less number toilets at school/dormitory and feel embarrassed to use toilet at school had higher percentage of constipation and p value is significant.
Table 5 showing family related factors analysis of studied population. Here history of constipation in other siblings, history of constipation in parents/grandparents, family size, birth order, parent’s education, household income, single or joint family was considered. But only children having history of constipation in other siblings and history of constipation in parents/grandparents were significant.
Table 6 showing diet related factors analysis of studied population. Here children with less fiber intake and less fluid intake had higher percentage of constipation and p value is significant.
Table 7 showing physical activity related factors analysis of studied group and children who preferred television; mobile watching for more than 2 h per day had higher percentage of constipation and P value is significant.
Table 8 showing Binary logistic regression analysis done for age, sex, residential school, long duration school, toilet number, feeling embarrassed to use toilet, H/O affected sibs and grandparents, fluid and fiber intake, physical activity and electronic screen time/day. Here inadequate toilet number, family history of affected sibs, parents/grandparents, inadequate fluid intake, feeling embarrassed to use toilet at school, and electronic screen time of > 2 h/d were found significant. Children of school, where toilet numbers were inadequate had 2.5 times more constipation risk in comparison to children of school with adequate toilet number (OR = 2.493, 95%CI: 1.214-5.120). Children who feel embarrassed to use toilet at school, had 3.6 times higher risk of constipation (OR = 3.552, 95%CI: 1.435-8.794). Here children with H/O affected sibs and parents/grandparents had 4 and 2.6 times more chance of constipation respectively in comparison to children without H/O affected sibs (OR = 3.977, 95%CI: 1.884-8.397) and parents/grandparents (OR = 2.569, 95%CI: 1.172-5.629). Children with inadequate fluid intake had 2 times more risk of constipation in comparison to children with adequate fluid intake (OR = 1.972, 95%CI: 1.135-3.426). Children who passed electronic screen time of > 2 h/d had 2 times more chance of constipation in comparison to children who passed electronic screen time < 2 h (OR = 2.138, 95%CI: 1.063-4.301).

DISCUSSION
The common belief is that constipation is not common in South-Asian countries like Bangladesh as here diet is rich in fiber. There are very few studies and very little information about constipation in developing countries especially in South-Asian countries. In the present study, 19% children were found to have constipation. In Saudi school aged children, prevalence of chronic constipation was 32.2%[14]. In china, the prevalence rate in pediatric population was 18.8%[15]. In Taiwan, the prevalence of constipation in pediatric population was 32.2%[16]. In Nigeria, Udoh et al[17] found 27% FC among adolescent Nigerians. Prevalence of childhood constipation varies from 0.7% to 29% around the world and median was 12%[18]. 
In the present study, prevalence of functional constipation was 11%. In Sri Lanka, prevalence of functional constipation in school aged children was 15.4%[7]. In Columbia, prevalence of functional constipation in school aged children was 13.2%[19]. In India, prevalence of functional constipation in children 2-12 years of age was 30.8%[20]. In Indonesia among school aged children, prevalence was 18.3%[21]. These findings are almost similar to findings of present study.
In the present study, 9.1% males and 17% females had functional constipation and male to female ratio was 1:1.9. In Saudi children too, females were affected more than males and male to female ratio was 1:3.5[14]. In India, Kondapalli et al[20] also found female predominance. In China pediatric population with functional constipation, ratio between male and female was 1:1.1[15]. Khanna et al[8] and Roma-Giannikou et al[22] also showed a male preponderance in functional constipation.
In the present study, mean age of children having functional constipation was 11.24 ± 3.54 years. Peralta-Palmezano et al[19] found mean age was 12.3 ± 2.7 years. In the present study, residential area (rural-urban) and religion had no significance association with constipation. But Rajindrajith[7], Udoh et al[17] and Kondapalli et al[20] found prevalence of constipation being higher in children living in urban areas.
Regarding bowel habits of functional constipated (78) children of present study, large diameter stool was found in 92.3%, painful bowel movements in 76.9%, incontinence in 2.6%, retentive posturing in 9% and defecation frequency daily was in 55.1% cases, 1 d interval in 3.8% cases, at 2 d interval in 15.4% cases, 3 d interval in 25.6% cases. Kondapalli et al[20] found, 58.4% of functional constipation children had retentive behavior in the form of abnormal posturing, fecal soiling was present in 44 % of children and 80.1% of children had stool frequency of < 3 per week.
Oswari et al[21], showed withholding behaviour in 68.3%, defecation of less than 3 times per week in 64.6% of subjects and passage of hard stools in 63.4% cases.
The most common symptoms associated with constipation, found were anorexia, nausea, abdominal pain, hard stool, blood with hard stool, alternate hard and loose stool, abdominal distension and fecal mass in left iliac fossa and these findings were analyzed between two groups and all were significantly higher in children with functional constipation group except abdominal distention. 
Oswari et al[21], showed abdominal pain, loss of appetite and straining during defecation were associated with constipation. Kondapalli et al[20] also found, abdominal pain as the presenting complaint which was present in 30.6% of children, blood streaked stools in 10.8% children. About 26% of functional constipation children had abdominal pain in the study of Kokkonen et al[23]. Rajindrajith[7] showed, patients with functional constipation had more somatic symptoms than controls.
In the present study, school related factors like government or private school, residential or non-residential school, long periods of school, unhygienic toilet, toilet numbers, feeling embarrassed to use toilet were analyzed, and here children with long periods of school/home works, feel embarrassed to use toilet at school, and inadequate number toilet at school/dormitory had higher percentage of constipation and P value was significant on univariant analysis. But on regression analysis feeling embarrassed to use toilet at school and inadequate number of toilet at school/dormitory was found significant.
Children who feel embarrassed to use toilet at school and where toilet number inadequate, voluntarily hold the defecation reflex. The withholding behavior causes contraction of the external anal sphincter and gluteal and pelvic floor muscles. The fecal mass then moves out of the rectal ampulla and back into the rectosigmoid colon, where the stool becomes harder and larger[24].
Hasosah et al[14], showed cleanliness and the facilities of their school toilets and homework of > 3 h/d as risk factors of FC.
In the present study, family related factors like, history of constipation in other siblings, history of constipation in parents/grandparents, family size, birth order, parents education, household income, single or joint family were analyzed but only children having history of constipation in other siblings and history of constipation in parents/grandparents were found significant in both univariate and regression analysis.
As family members share the same food and similar life style which may explain familial aggregation of constipation. But there is no scientific explanation for this, but some researchers suggested that there was a significant genetic and familial connection in patients with constipation that might have been exacerbated by environmental factors[25].
Rajindrajith[7] and Dehghani et al[26], showed positive family history of constipation as a risk factor for FC. Rajindrajith[7] and Oswari et al[21], also did not find any association with family size, birth order, parent’s job. But Kilincaslan et al[27] found that maternal education (elementary) and employed mother were risk factors for FC. Kondapalli et al[20] found that 75% of constipated children belonged to nuclear family.
In the present study, diet related factors were analyzed. Here children with less fiber intake and inadequate fluid intake had higher percentage of constipation and p value was significant on univariate analysis. But on regression analysis only inadequate fluid intake was found significant 
The normal stool consists of about 70% of water. Comparatively a small change of water content of stool lead to considerable change in consistency, inadequate fluid intake results in hard stool that can be difficult to pass[28,29].
Wu et al[16] found that constipation was associated with lower intake of vegetables, fruits, soybean products, and eggs. Kondapalli et al[20] showed milk being consumed by 74.8% constipated children, vegetables and fruits intake were inadequate in 75% of children, junk foods in the form of fried items in 46% of children. de Araújo Sant'Anna et al[30] found dietary fiber intake was insufficient in all children and even lower in those with constipation. Olaru et al[31] showed that cow’s milk intake was a risk factor for FC.
In the present study, physical activity related factors were analyzed and children who preferred electronic media more than 2 h/d had higher percentage of constipation and p value was significant on both univariate analysis and regression analysis. Olaru et al[31] found lack of exercise and television watching more than 3 h/d constitutes a risk factor in the occurrence of constipation. Children when watching television and mobile games, they frequently withheld the defecation urge, which initiate the vicious cycle of constipation.

CONCLUSION
Frequency of constipation and functional constipation was 19% and 11% respectively. Inadequate toilet number, family history of constipation, inadequate fluid intake, feeling embarrassed to use toilet at school, and electronic screen time for > 2 h/d were found as risk factors in the present study for functional constipation. A country wide study is recommended to find out actual burden and risk factors of functional constipation in Bangladeshi pediatric population. 

ARTICLE HIGHLIGHTS
Research background
Constipation is a common problem in children and a frequent cause of hospital visit in both primary & specialized care, which needs proper evaluation & management. Presentation of constipation is variable among children. In Bangladesh there has been no published data regarding constipation in community among school aged children.

Research motivation
No published data or study regarding the magnitude and etiology of functional constipation till date in Bangladesh.

Research objectives
The present study has been undertaken to determine the magnitude of functional constipation and it’s risk factors in community among Bangladeshi school children.

Research methods
This descriptive cross sectional study was conducted in different schools of Dhaka division, Bangladesh. All school aged children between 5-16 years of age who attended school were included in this study. Samples were collected randomly. Proper clinical history & physical examinations (without digital rectal examination) & available investigations (if done previously) were recorded. Diagnosis of functional constipation was done by Rome IV criteria and was compared with children without constipation. Children with any red flag sign, known chronic disease or any findings suggestive of organic disease and on treatment of constipation were excluded. Statistical analysis of the results was done by using Windows based software device with Statistical Packages for Social Science 20. For all statistical tests, P value of less than 0.05 was considered as statistically significant.

Research results
Total study populations were 707 and male was 443 and female 264. Among them, 134 (19%) children had constipation. In constipated children, 78 children fulfilled the Rome IV criteria for functional constipation and it was 11% of total population. Mean age of children having functional constipation was 11.24 ± 3.54 years and Male female ratio was 1:1.78. Anorexia, nausea, abdominal pain, hard stool, blood with hard stool, alternate hard and loose stool and fecal mass in left iliac fossa were analyzed between two group and all were significantly higher in children with functional constipation group. Children of school, where toilet numbers were inadequate had 2.5 times more constipation risk in comparison to children of school with adequate toilet number (OR = 2.493, 95%CI: 1.214-5.120). Children who feel embarrassed to use toilet at school, had 3.6 times higher risk of constipation (OR = 3.552, 95%CI: 1.435-8.794). Here children with H/O affected sibs and parents/grandparents had 4 and 2.6 times more chance of constipation respectively in comparison to children without H/O affected sibs (OR = 3.977, 95%CI: 1.884-8.397) and parents/grandparents (OR = 2.569, 95%CI: 1.172-5.629). Children with inadequate fluid intake had 2 times more risk of constipation in comparison to children with adequate fluid intake (OR = 1.972, 95%CI: 1.135-3.426). Children who passed electronic screen time of > 2 h/d had 2 times more chance of constipation in comparison to children who passed electronic screen time < 2 h (OR = 2.138, 95%CI: 1.063-4.301).

Research conclusions
Frequency of constipation and functional constipation was 19% and 11% respectively. Inadequate toilet number, family history of constipation, inadequate fluid intake, feeling embarrassed to use toilet at school, and electronic screen time for > 2 h/d were found as risk factors in the present study for functional constipation. A country wide study is recommended to find out actual burden and risk factors of functional constipation in Bangladeshi pediatric population.

Research perspectives
What’s new? Frequency of constipation in Bangladeshi school children; Frequency of functional constipation (FC) in Bangladeshi school children; Alternate hard and loose stool as one of the presentation of FC; Inadequate toilet number is risk factor for FC.
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Table 1 Demographic data of children with functional constipation and without constipation
	[bookmark: OLE_LINK64][bookmark: OLE_LINK65]Characteristics
	Functional constipation (n = 78), n (%)
	Without constipation (n = 573), n (%)
	P value

	Sex
	
	
	0.0031

	Male
	38 (48.7)
	378 (66)
	

	Female
	40 (51.3)
	195 (34)
	

	Age (mean ± SD, yr)
	11.24 ± 3.51
	12.67 ± 2.40
	0.0012

	Place of residence
	
	
	0.1901

	Rural
	17 (21.8)
	156 (27.2)
	

	Urban
	61 (78.2)
	417 (72.8)
	

	Religion
	
	
	0.2141

	Muslim
	77 (98.7)
	551 (96.2)
	

	Hinduism
	1 (1.3)
	22 (3.8)
	


1Chi-square test. 
2t–test. 
P value < 0.05 considered as statistically significant.

Table 2 Symptoms analysis of children with functional constipation and without constipation
	[bookmark: OLE_LINK66][bookmark: OLE_LINK67][bookmark: OLE_LINK68][bookmark: OLE_LINK69][bookmark: OLE_LINK70]Characteristics
	Functional constipation (n = 78), n (%)
	Without constipation (n = 573), n (%)
	P value

	Anorexia
	
	
	0.0011

	Yes
	35 (44.9)
	124 (21.6)
	

	No
	43 (55.1)
	449 (78.4)
	

	Nausea
	
	
	0.0011

	Yes
	17 (21.8)
	46 (8)
	

	No
	61 (78.2)
	527 (92)
	

	Abdominal pain
	
	
	0.0011

	Yes
	37 (47.4)
	122 (21.3)
	

	No
	41 (52.6)
	451 (78.7)
	

	Hard stool
	
	
	0.0011

	Yes
	63 (80.8)
	32 (5.6%)
	

	No
	15 (19.2)
	541 (94.4)
	

	Blood with hard stool
	
	
	0.0011

	Yes
	6 (7.7)
	3 (0.5)
	

	No
	72 (92.3)
	570 (99.5)
	

	Alternative hard and loose stool
	
	
	0.0011

	Yes
	22 (28.2)
	10 (1.7)
	

	No
	56 (71.8)
	563 (98.3)
	

	Abdominal distension
	
	
	0.5371

	Yes
	0 (0)
	78 (100)
	

	No
	78 (100)
	566 (98.8)
	

	Fecal mass in LIF
	
	
	0.0011

	Yes
	12 (15.4)
	0 (0%)
	

	No
	66 (84.6)
	573 (100)
	


1Chi-square test, P value < 0.05 considered as statistically significant.

Table 3 Descriptive data of bowel habits of children with functional constipation and without constipation
	[bookmark: OLE_LINK73][bookmark: OLE_LINK74][bookmark: OLE_LINK75]Characteristics
	Functional constipation (n = 78), n (%)
	Without constipation (n = 573), n (%)
	P value

	Defecation frequency
	
	
	[bookmark: OLE_LINK71][bookmark: OLE_LINK72]0.0011

	Daily
	43 (55.1)
	501 (87.4)
	

	1 d interval
	3 (3.8)
	48 (8.4)
	

	2 d interval
	12 (15.4)
	24 (4.2)
	

	3 d interval
	20 (25.6)
	0 (0)
	

	Incontinence
	
	
	0.0141

	Yes 
	2 (2.6)
	0 (0)
	

	No 
	76 (97.4)
	573 (100)
	

	Painful bowel movements
	
	
	0.0011

	Yes 
	60 (76.9)
	2 (0.3)
	

	No 
	18 (23.1)
	571 (99.7)
	

	H/O retentive posturing
	
	
	0.0011

	Yes
	7 (9)
	0 (0)
	

	No
	71 (91)
	573
	

	Large diameter stool
	
	
	0.0011

	Yes
	72 (92.3)
	2 (0.3)
	

	No
	6 (7.7)
	571 (99.7)
	


[bookmark: OLE_LINK76][bookmark: OLE_LINK77]1Chi-square test, P value < 0.05 considered as statistically significant.

Table 4 School related factors analysis of children with functional constipation and without constipation
	[bookmark: OLE_LINK81][bookmark: OLE_LINK82][bookmark: OLE_LINK83]Characteristics
	Functional constipation (n = 78), n (%)
	Without constipation (n = 573), n (%)
	P value

	Type of school
	
	
	[bookmark: OLE_LINK78][bookmark: OLE_LINK79][bookmark: OLE_LINK80]0.2211

	Govt 
	50 (64.1)
	396 (69.1)
	

	Non Govt
	28 (35.9)
	177 (30.9)
	

	Residential
	
	
	0.0911

	Yes 
	32 (41)
	187 (32.6)
	

	No
	46 (59)
	386 (67.4)
	

	Long periods of school
	
	
	0.0131

	Yes 
	13 (16.7)
	166 (29)
	

	No 
	65 (83.3)
	407 (71)
	

	Unhygienic toilet
	
	
	0.0561

	Yes 
	19 (24.4)
	93 (16.2)
	

	No
	58 (75.6)
	480 (83.8)
	

	Toilet number
	
	
	0.0131

	Adequate
	64 (82.1)
	523 (91.3)
	

	Inadequate
	18 (17.9)
	50 (8.7)
	

	Feeling embarrassed to use toilet
	
	
	0.0391

	Yes
	9 (11.5)
	31 (5.4)
	

	No
	69 (88.5)
	542 (94.6)
	


1Chi-square test, P value < 0.05 considered as statistically significant.

Table 5 Family related factors analysis of children with functional constipation and without constipation
	[bookmark: OLE_LINK88][bookmark: OLE_LINK89]Characteristics
	Functional constipation (n = 78), n (%)
	Without constipation (n = 573), n (%)
	P value

	History of constipation in other sibling
	
	
	0.0011

	Yes
	18 (23.1)
	25 (4.4)
	

	No
	60 (76.9)
	548 (95.6)
	

	History of constipation in parents/grand parents
	
	
	0.0011

	Yes
	17 (21.8)
	27 (4.7)
	

	No
	61 (78.2)
	545 (95.1)
	

	Family size
	
	
	0.2961

	Only child
	3 (3.8)
	28 (4.9)
	

	2-3 child
	46 (59)
	284 (49.6)
	

	≥ 4 child
	29 (37.2)
	261 (45.5)
	

	Birth order
	
	
	0.7941

	Elder
	29 (37.2)
	209 (36.5)
	

	Youngest
	27 (34.6)
	182 (31.8)
	

	Other
	22 (28.2)
	182 (31.8)
	

	Mother’s education
	
	
	0.7971

	Primary
	59 (75.6)
	426 (74.3)
	

	SSC
	11 (14.1)
	83(14.5)
	

	HSC
	5(6.4)
	28 (4.9)
	

	Honors
	3 (3.8)
	36 (6.3)
	

	Father’s education
	
	
	0.6101

	Primary
	53 (67.9)
	392 (68.4)
	

	SSC
	10 (12.8)
	82 (14.3)
	

	HSC
	9 (11.5)
	43 (7.5)
	

	Honors
	6 (7.7)
	56 (9.8)
	

	Mother’s occupation
	
	
	0.8311

	Employed
	9 (11.5)
	73 (12.7)
	

	Housewife
	69 (88.5)
	500 (87.3)
	

	Household income (taka/mo)
	
	
	0.3931

	< 30000
	49 (62.8)
	384 (67)
	

	30000-60000
	23 (29.5)
	[bookmark: OLE_LINK84][bookmark: OLE_LINK85]131 (22.9)
	

	> 60000
	6 (7.7)
	58 (10.1)
	

	Family status
	
	
	[bookmark: OLE_LINK86][bookmark: OLE_LINK87]0.2511

	Single
	72 (92.3)
	510 (89)
	

	Joint
	6 (7.7)
	63 (11)
	


[bookmark: OLE_LINK90][bookmark: OLE_LINK91]1Chi-square test, P value < 0.05 considered as statistically significant.

Table 6 Diet related factors analysis of children with functional constipation and without constipation
	[bookmark: OLE_LINK92][bookmark: OLE_LINK93][bookmark: OLE_LINK94]Characteristics
	Functional constipation (n = 78), n (%)
	Without constipation (n = 573), n (%)
	P value

	Cow’s milk intake
	
	
	0.4691

	Yes
	40 (51.3) 
	301 (52.5)
	

	No
	38 (48.7)
	272 (47.5)
	

	Fiber
	
	
	0.0021

	Adequate
	45 (57.7) 
	428 (74.7) 
	

	Inadequate
	38 (42.3)
	145 (25.3)
	

	Junk foods intake
	
	
	0.3411

	Yes
	26 (33.3) 
	209 (36.5) 
	

	No
	52 (66.7)
	364 (63.5)
	

	Fluid intake
	
	
	0.0011

	Adequate
	37 (47.4) 
	424 (74)
	

	Inadequate
	41 (52.6)
	149 (26)
	


[bookmark: OLE_LINK95][bookmark: OLE_LINK96]1Chi-square test, P value < 0.05 considered as statistically significant.

Table 7 Physical activity related factors analysis of children with functional constipation and without constipation
	Characteristics
	Functional constipation (n = 78), n (%)
	Without constipation (n = 573), n (%)
	P value

	Games
	
	
	0.2161

	Outdoor
	49 (62.8)
	0 (0)
	

	Indoor
	29 (37.2)
	160 (27.9)
	

	Physical disability
	0 (0)
	2 (0.3)
	

	Electronic screen time
	
	
	0.0011

	< 1 h
	42 (53.8)
	410 (71.6)
	

	1-2 h
	12 (15.4)
	87 (15.2)
	

	> 2 h
	24 (30.8)
	76 (13.2)
	


[bookmark: OLE_LINK97][bookmark: OLE_LINK98][bookmark: OLE_LINK99]1Chi-square test, P value < 0.05 considered as statistically significant.

Table 8 Binary logistic regression analysis for risk factors 
	Characteristics 
	P value
	95%CI
	Exp ß

	
	
	Lower
	Upper
	

	Age
	0.051
	1.000
	1.204
	1.097

	Sex
	0.056
	0.985
	3.280
	1.798

	Long duration of school period
	0.746
	0.415
	1.876
	0.883

	Inadequate number of toilet 
	0.013
	1.214
	5.120
	2.493

	Feeling embarrassed to use toilet
	0.006
	1.435
	8.794
	3.552

	H/O affect sib
	0.001
	1.884
	8.397
	3.977

	H/O affect parents/grandparents
	0.018
	1.172
	5.629
	2.569

	Inadequate fiber intake
	0.286
	0.403
	1.307
	0.726

	Inadequate fluid intake
	0.016
	1.135
	3.426
	1.972

	Electronic screen time > 2 h/d
	0.033
	1.063
	4.301
	2.138


P value < 0.05 considered as statistically significant.
