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ABSTRACT

Objectives

Constipation is a condition affecting a substantial proportion of the pediatric 

population. It is often chronic in nature and is associated with impaired quality of life. 

The economical impact and healthcare utilization related to childhood constipation 

has not yet been analyzed. The purpose of this study was to estimate the total health 

care utilization and cost for children with constipation in the United States.

Methods

Data from 2 consecutive years (2003-2004) of the Medical Expenditure Panel Survey, 

a nationally representative household survey, were analyzed. We identified children 

who were either reported as constipated by their parents or who had received a 

prescription for laxatives in a given year. Outcome measures were: 1) service 

utilization, 2) expenditures. 

Results 

A total of 21,778 children aged 0-18 years were in the MEPS database, representing 

158 million children nationally. It was estimated that 1.1% (1.7 million) of US children 

were constipated in the 2-year period. No differences were found with respect to age, 

gender, race and socioeconomic status between constipated children and children 

without constipation. Constipated children used more health services than children 

without constipation resulting in significantly higher costs: $3,430/year vs. $1,099/

year. This amounts to an additional cost for children with constipation of 3.9 billion US 

dollars/year. 

Conclusion

This study shows that childhood constipation has a significant impact on the use 

and cost of medical care services among US children. The estimated US dollars cost 

per year is 3 times higher compared to children without constipation and probably 

underestimates the real burden of childhood constipation. 
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INTRODUCTION

As one of the most common chronic disorders in children and adolescents, 

constipation represents a significant health problem. The prevalence worldwide is 

estimated to be between 1 and 30%. 1 The treatment of acute constipation is fairly 

straightforward and includes behavioral and dietary changes and use of laxatives. 

However, long-term management is needed in many children and approximately 

30% of children with constipation continue to struggle with symptoms such as 

infrequent painful stools with fecal incontinence beyond puberty.2 These bowel 

complaints significantly impact the child’s physical and emotional growth and 

development resulting in a decreased quality of life.3

The prevalence and chronicity of the problem suggest that the impact of childhood 

constipation on healthcare utilization and cost is likely to be great but this issue 

has not yet been carefully evaluated. Studies in adults suggest a substantial use 

of health care resources and a significant economic burden associated with direct 

medical costs for patients with constipation. 4, 5 Recently, researchers evaluated the 

healthcare utilization by 76,854 patients with constipation enrolled in the California 

Medicaid program and estimated a total health care cost close to $19 million. Another 

study by Martin et al. using three national surveys (the National Ambulatory Medical 

Care Survey, the National Hospital Ambulatory Medical Care Survey and the 2001 

National Hospital Discharge Survey) estimated the total cost of care that could be 

directly attributed to constipation as the primary diagnosis or as the reason for visit 

at $235 million per year. 

The purpose of this study was to estimate the health care utilization and costs for 

children with constipation in the United States using the Medical Expenditure Panel 

Survey (MEPS). This nationally representative survey has previously been used to 

estimate the health care use and cost in children with ADHD, influenza and behavioral 

disorders.6-8

METHODS

Source of Data

This study used data from the 2003 and 2004 MEPS, an ongoing nationally 

representative survey conducted annually by the Agency for Healthcare Research 

and Quality (AHRQ). The MEPS uses an overlapping panel design to collect data 

for individuals over a 2-year period. To reduce problems associated with long 

recall periods, data are collected in 5 rounds of interviews, and respondents are 

asked to keep a calendar of medical events and to supply supporting paperwork 

regarding those events. The sampling frame for the MEPS Household component is 
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drawn from respondents to the National Health Interview Survey, which provides a 

nationally representative sample of the US civilian, noninstitutionalized population. 

For each health care event of the child, respondents are asked to list the medical 

conditions related to the event and these parent-reported conditions are mapped 

to International Classification of Diseases – 9th revision (ICD-9) codes. In addition, 

respondents report workdays and school days lost owing to illness or injury, as well 

as workdays missed to care for another ill household member. 

Subjects

Data were analyzed for children who were younger than 18 years for whom complete 

information was available for each calendar year. The full-year file contained one 

record for each subject in the Household component and included information on 

demographics, insurance, health status, and health service utilization. 

Children with constipation were identified by using the ICD-9 codes or laxative 

prescription records. Each individual was counted only once over the 2 year period. 

Medical conditions and drug use were reported by the parents and were coded 

based upon ICD-9 codes by professional coders. All children without constipation or 

laxative use were selected as a separate control group.

Measures

The primary outcome measures were health care service utilization and associated 

costs. Services included outpatient and office-based physician visits, emergency 

department (ED) visits, hospital discharges, prescriptions, and home health visit days. 

Costs consisted of both total and component costs, such as outpatient, Emergency 

Department visits, prescriptions, and hospital discharges and out-of-pocket cost.

Data Analysis

Unweighted data are presented to show the sample size and compare demographic 

characteristics of the group of children with constipation and the general pediatric 

population (Table 1). Significant differences in demographic and insurance 

characteristics between groups were determined using pair-wise chi-square tests for 

dummy or categorical variables. Linear hypothesis tests using simple linear regressions 

were conducted to determine significant differences for continuous variables.

All estimates of costs and utilization are weighted to allow the estimates to be 

nationally-representative and to have standard errors and confidence intervals that 

correctly account for the complex sampling design of the MEPS. Mean 12-month 

rates of health care utilization and expenditures, the dependent variables, and 

corresponding 95% confidence intervals, were calculated using Stata statistical 
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software (StataCorp, College Station, Texas). Point estimates, variances, and 

resulting confidence intervals were adjusted for the sampling strategy used to 

produce nationally representative estimates in the MEPS, using weights provided 

in the documentation for the database. 9,10 As is often the case for expenditure 

data, these were not normally distributed and were therefore transformed to 

meet assumptions for linear regression: a fourth-root transformation was required. 

Significant differences in mean utilization and expenditures between groups were 

also assessed using linear hypothesis tests. 

Adjustment of expenditure outcomes for differences in demographic and insurance 

characteristics between groups was made. A regression analysis was conducted to 

determine the significance of differences in total health care expenditures between 

groups after controlling for the child’s age, sex, and type of medical insurance, and 

the parent’s level of education, and an F-test was used to examine all pair-wise 

comparisons.

The project used publicly available MEPS data, and was determined to be exempt 

from human subject review by the Institutional Review Boards of the University of 

Florida and Nationwide Children’s Hospital.

RESULTS

Demographics

There were 21,778 children age 0-18 years in the MEPS database, representing 158 

million children nationally. Of this group 1.1% (representing 1.7 million children) 

reported constipation; 80 of these children were found using the ICD code for 

constipation, 81 children were coded for both constipation and laxative use while 66 

children were found based on laxative use alone. The children with constipation were 

significantly younger than those without constipation (mean age 6.8 vs. 9.0 years, 

p<0.001) (Table 1). No difference in gender or race was found between the two 

groups. A difference in parent income and insurance coverage was seen, however; 

children with constipation were less likely to be uninsured or live in households with 

was low to poor income. Children with constipation were more likely to reside in the 

southern United States and less in the western United States. 

The number of other reported medical conditions was higher in the children with 

constipation compared to the general population (3.7 vs. 2.2, p<0.001). The top 10 

other medical conditions were comprised of common childhood illnesses (Table 2).

Cost of Childhood Constipation
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Patterns of health care utilization and cost

Table 3 shows the annual utilization and expenditures in 2003 and 2004. The children 

with constipation had more outpatient visits and emergency room visits than those 

without constipation but the number of hospitalizations did not differ between 

the two groups. The total unadjusted mean annual expenditure for children with 

constipation was significantly higher compared to the children without constipation 

($3430 vs. $1099 per year, p<0.001). This mainly resulted from higher outpatient, 

emergency room and prescription drug costs. No differences in inpatient costs and 

out-of-pocket costs were found. After adjusting for age, parental income, US region, 

and insurance coverage, the mean total expenditure for children with constipation 

was $2267 greater than that for children in the general population ($3362 vs. $1095). 

To investigate whether these increased costs could be attributed to greater numbers 

Table 1. Sociodemographic Characteristics 

Characteristic Constipation
(N=227; 1.1%)

General population
(N=21,778; 98.9%)

Age, y *

04 89 39% 5,511 26%

5-9 77 34% 5,715 27%

10-14 39 17% 5,933 28%

15-18 22 10% 4,392 20%

Sex, male 110 49% 10,487 49%

Race

Caucasian 102 45% 8,482 40%

African American 38 17% 4,027 19%

Latino 79 35% 7,563 35%

Other 8 3% 1,479 7%

Insurance coverage *

Any private 113 50% 10,091 47%

Public 105 46% 9,419 44%

None 9 4% 2,041 9%

Income *

Poor 68 30% 5,759 29%

Near Poor 16 7% 1,714 9%

Low 28 13% 3,992 20%

Middle 58 26% 5,186 26%

High 53 24% 3,481 17%

Region of US *

Northeast 34 15% 3,095 14%

Midwest 41 18% 3,948 18%

South 106 47% 8,417 39%

West 46 20% 6,091 28%

* P<0.05
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Table 2. Other parent-reported medical conditions

Constipation Non constipation

Mean conditions/yr 3.7 Mean conditions/yr 2.2

Common cold 6.3% Common cold 11.7%

Otitis media 5.2% Intestinal infection 6.4%

Intestinal infection 4.2% Otitis media 5.8%

Allergic rhinitis       3.9% Allergic rhinitis 4.1%

General symptoms   3.6% Asthma 3.8%

Asthma 3.2% Influenza 3.2%

Influenza 2.7% General symptoms 3.1%

Chronic sinusitis 2.3% Strep throat 2.3%

Resp. and chest symptoms 2.2% Resp. and chest symptoms 2.1%

Disorders of the stomach 2.1% Acute pharyngitis 1.9%

Table 3. Health care utilization and cost (unadjusted)

Children with 
Constipation (N=227)

General population
(N=21,778)

Mean 95% CI Mean 95% CI

School/Work Days Missed

  School* 4.3 3.0-5.6 2.0 1.8-2.1

  Parent’s Work 3.2 1.5-4.8 3.9 3.5-4.2

Service Utilization

  Outpatient Visits* 7.3 5.3-9.3 3.0 2.9-3.2

  Inpatient Visits* 0.15 0.07-0.22 0.032 0.03-0.04

  Emergency Room Visits* 0.52 0.39-0.65 0.16 0.15-0.17

  Laxative Prescriptions* 1.6 0.9-2.3 0 -

Expenditures

  Total* 3,43 2,174-4,687 1,099 1,035-1,162

  Outpatient* 1,203 779-1,629 375 353-399

  Inpatient 778 268-1,288 225 177-273

  Emergency Room* 293 182-404 73 65-80

  Laxative Prescriptions* 39 25-54 0 -

  All Other Prescriptions* 464 227-701 138 126-151

  Out-of-pocket 354 236-473 233 219-247

Number of Other Medical Conditions* 3.7 3.2-4.2 2.2 2.1-2.2

* P<0.05

of associated conditions we evaluated the top 10 of those conditions (Table 2). The 

conditions listed all seemed benign and were mainly common childhood illnesses that 

would not explain the large increase in costs. To reduce the influence of outliers, the 

data were log-transformed. The difference in total expenditures between children 

with constipation and children without constipation remained statistically significant 

(p<0.001). 

Cost of Childhood Constipation
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Indirect Costs

Employed parents in households with a child with constipation had a higher (but 

not statistically significant so) number of workdays lost due to their child’s illnesses 

compared to the general population (3.9 vs. 3.2 days/year). The children with 

constipation missed more schooldays due to illness compared to children without 

constipation (4.3 vs. 2.0, p<0.001). However, these absenteeisms were not coded to 

any specific disease and can therefore not be directly linked to constipation.

DISCUSSION

Our findings show a significant burden of childhood constipation. Extrapolated across 

the MEPS-derived 1.1% population prevalence of childhood constipation, the mean 

total expenditure of $3,362 per child represents a $5.9 billion burden on the US health 

care system. The additional cost attributable to children with constipation relative to 

the general pediatric population is approximately $3.9 billion.

Cost estimation studies are important in pediatrics. They can highlight important 

public health problems that often are not adequately considered in policy making 

and research. Furthermore, they may provide evidence of opportunities to improve 

efficiency through earlier identification and intervention as well as the use of less 

expensive products. Finally, they document the human suffering experienced by 

children and their families. 

Constipation has not received attention in public health campaigns, despite being 

a very prevalent condition in children. The reason for this might be that childhood 

constipation is still commonly seen as a benign condition that children “grow out 

of”. A long-term follow-up study of chronically constipated children by van Ginkel 

et al. demonstrated the persistence of complaints of constipation into young 

adulthood in one third of all patients.2 Approximately 50% of the children also 

had at least one relapse within the first 5 years after initial treatment success. The 

considerable morbidity that accompanies childhood constipation should also not 

be underestimated. Even after intensive medical and/or psychosocial treatment a 

subgroup of children with persistent constipation will not have successful outcome, 

making surgical interventions, such as ostomies or cecostomies, necessary. 11 Finally, 

it is a condition which causes physical and emotional distress and is associated with 

significant decrease in quality of life, another factor against its “benign” nature. 3

Our study is one of the first estimating the impact of childhood constipation on the 

healthcare system and like many other cost analyses, this study has some limitations. 

The medical condition data in the MEPS were derived from parents’ reports and 

may not conform perfectly to diagnoses made by physicians. However, a study by 
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AHRQ staff indicated that, at the three-digit ICD-9 code level, there was agreement 

between household- and provider reported conditions in the majority of cases. 

Another limitation might be that no clear definition for constipation, such as the 

Rome III criteria, was used. 12 The low prevalence found in our study was probably 

due to the nature of using parents’ reported data. This made it not possible to break 

down the total expenditures to expenses directly attributed to constipation. Therefore 

it is very well possible that those extra costs could be due to the higher incidence of 

other medical conditions in children with constipation. This is also indicated by the 

expenditures made for other prescriptions besides laxative.

Despite these limitations, however, it is still reasonableto conclude that constipation in 

children has a substantial economic impact. Our study most likely underestimates the 

actual burden of childhood constipation because it does not account for decreased 

quality of life, undiagnosed constipation, dietary changes, nontraditional therapeutic 

interventions, clothing/diaper expenses, and over-the-counter laxatives. It also excludes 

institutionalized children, in whom constipation is highly prevalent. 13 The increased 

number of other minor illnesses found in the children with constipation is difficult to 

explain; possibly parents of children with constipation are more vigilant about health 

issues in general and have a lower threshold for reporting them.

To bring the results of this study into perspective, we should consider the reported 

health care costs of treating other disorders estimated using the MEPS database. 

Other studies also have reported increased health care expenditures for children with 

chronic medical or behavioral conditions. Our data suggest that the burden of illness 

imposed by constipation, and the costs associated with this condition, are roughly of 

the same magnitude as those for asthma and attention deficit– hyperactivity disorder.8 

Consequently, we believe that constipation merits similar emphasis, and that public 

health efforts aimed at improving its prevention, recognition, and treatment are well 

justified.

Cost of Childhood Constipation
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