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Abstract

BACKGROUND—Functional Gastrointestinal Disorders (FGIDs) are among the most common
outpatient diagnoses in pediatric primary care and gastroenterology. There is limited data on the
inpatient burden of childhood FGIDs in the U.S. The aim of this study was to evaluate the
inpatient admission rate, length of stay, and associated costs related to FGIDs from 1997-2009.

METHODS—We analyzed the Kids’ Inpatient Sample Database (KID) for all subjects in which
constipation (ICD-9 codes: 564.0-564.09), abdominal pain (ICD-9 codes: 789.0-789.09), irritable
bowel syndrome (IBS) (ICD-9 code: 564.1), abdominal migraine (ICD-9 code:346.80 and
346.81)dyspepsia (ICD-9 code: 536.8) or fecal incontinence (ICD-codes: 787.6-787.63) was the
primary discharge diagnosis from 1997-2009. The KID is the largest publicly available all-payer
inpatient database in the U.S., containing data from 2—3 million pediatric hospital stays yearly.

KEY RESULTS—From 1997-2009, the number of discharges with a FGID primary diagnosis
increased slightly from 6,348,537 to 6,393,803. The total mean cost per discharge increased
significantly from $6115 to $18,058 despite the length of stay remaining relatively stable.
Constipation and abdominal pain were the most common FGID discharge diagnoses. Abdominal
pain and abdominal migraine discharges were most frequent in the 10-14 year age group.
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Constipation and fecal incontinence discharges were most frequent in the 5-9 year age group. IBS
discharge was most common for the 15-17 year age group.

CONCLUSIONS AND INFERENCES—Hospitalizations and associated costs in childhood
FGIDs have increased in number and cost in the U.S. from 1997-2009. Further studies to
determine optimal methods to avoid unnecessary hospitalizations and potentially harmful
diagnostic testing are indicated.

Keywords

Inpatient admission rates; length of stay; associated costs; Constipation; Dyspepsia; abdominal
pain; fecal incontinence; functional Gl disorders; epidemiology; pediatric

INTRODUCTION

Functional gastrointestinal disorders (FGIDs) are among the most common digestive health
problems in children (1, 2). FGIDs particularly common in children include chronic
constipation, abdominal pain, irritable bowel syndrome (IBS), dyspepsia, abdominal
migraine, and fecal incontinence. FGIDs have an international prevalence rate between 1.6—
29.6% across age groups and diagnoses (3-6). About one third of pediatric patients with
FGIDs continue to complain of these issues into adulthood, despite treatment (7, 8) (9).
FGIDs in children are associated with overall lower quality of life, and studies have found a
negative impact school and family life (10, 11). The economic burden associated with
FGIDs represents a significant portion of healthcare resources. For example, a study
evaluating costs in 2009 found that pediatric patients with chronic constipation have
significantly greater annual mean total costs than healthy controls ($3430 compared to
$1099) (12). Similarly, a 2010 study found children with chronic abdominal pain have an
annual average expenditure of $6104 per person for consultations and investigational exams
alone (13). While studies that analyze the cost of irritable bowel syndrome (IBS), dyspepsia
or fecal incontinence in children are lacking, adult patients with IBS use 50% more
healthcare resources than those without irritable bowel syndrome, and care of adult patients
with IBS involves more than $20 billion per year in both direct and indirect expenditures
(14). It has been described that adults with IBS have a mean inpatient cost of $446(15),
adults with dyspepsia had an average of $805 in direct medical costs (16) and adults with
fecal incontinence had an average total cost of $4110 per person (17). Although usually only
outpatient treatment is required, children and adolescent patients with FGIDs may be
admitted to the hospital either for further work up or for pain control when they have failed
outpatient management (18). It has been suggested that the evaluation of these patients is
expensive, increasing resource utilization and health care costs (18), but to our knowledge
there is no published information regarding inpatient costs of children with FGIDs.
Therefore the aim of this study was to analyze the inpatient burden of common childhood
FGIDs including constipation, abdominal pain, IBS, dyspepsia, abdominal migraine, and
fecal incontinence.
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METHODS

To obtain a population-based estimate of national trends, we used the Kids’ Inpatient
Database (KID) from the Healthcare Cost and Utilization Project (HCUP), which is
sponsored by the Agency for Healthcare Research and Quality, Rockville, MD. The KID is
the only all-payer inpatient care database in the United States for children and is stratified
according to geographic region, ownership, location, teaching status and bed size. The KID
contains data from approximately 2—3 million pediatric hospital discharges. The 1997 KID
is drawn from 22 States and contains information on patients 18 years old or younger. The
2009 KID contains discharge data from 44 states and includes children who are 20 or
younger. This large database is an excellent representative sample of the U.S. population of
youths. The KID database provides only administrative data for analysis, and the discharge
diagnoses are coded using the International Classification of Disease, Ninth Revision
(ICD-9) codes. Patient specific clinical data are not available.

We queried the KID database for all subjects in which constipation (ICD-9 codes: 564.0—
564.09); abdominal pain (ICD-9 codes: 789.0-789.09), dyspepsia (ICD-9 code: 536.8),
irritable bowel syndrome (ICD-9 code:564.1), abdominal migraine (ICD-9 code:346.80 and
346.81) or fecal incontinence (ICD-codes: 787.6—787.63) was the primary discharge
diagnosis from 1997,2000, 2003, 2006 and 2009. For 1997 and 2009 a detailed query of
patients and hospital characteristics was also performed.(see below) The KID query provides
a graphical user link which enables user to get data on multiple demographic and hospital
variables, and we obtained detailed information from the 1997 and the 2009 KID data,
giving us the most complete information spanning over a decade.

VARIABLES RECORDED

Patient demographics included age and gender. The recorded hospital characteristics were
location (Northeast, Midwest, South or West) (metropolitan vs. non-metropolitan area), type
(teaching vs. non-teaching), size (small, medium or large) and whether it was a children’s
hospital or not. As per the HCUPnet definition, a metropolitan area has a population of at
least 50,000 people. Areas with population less than 50,000 are considered non-
metropolitan. A hospital is considered a teaching hospital if it has an AMA-approved
residency program as indicated by the American Hospital Association Annual Survey, if it is
a member of the Council of Teaching Hospitals, or if it has a ratio of full-time equivalent
interns and residents to beds of 0.25 or higher. The definition of bed size varied according to
the hospital location and teaching status. The range for small hospitals was from 1 to 299
beds, 25 to 499 bed for medium hospitals and 45 to 500 or more beds for large hospitals.
Payer status for all discharges was also considered. “Hospital charges” is defined as the
amount the hospital charged for the entire hospital stay, not including professional (MD)
fees. “Aggregate charges” or the “national bill” is defined as the sum of all charges for all
hospital stays in the U.S. “Length of stay” is defined as the number of nights the patient
remained in the hospital.
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STATISTICS

Trends in hospital charges, length of stay and number of discharges were evaluated using
multiple regression. Plots of outcomes against year were used to assess the need for
curvilinear terms and a polynomial term included if appropriate. Formal statistical inference
employed the non-parametric bootstrap due to the non-Normal distribution of the data.
Admission rates for each disease, compared between 1997 and 2009 employed Poisson
regression with admission count as the dependent variable and total admissions as the offset.
The independent variable was dummy coded such that model parameters represent the ratio
of admission rate in 2009 to that in 1997.

RESULTS

General Trends in Hospital Discharges, Length of Stay, and Costs

Discharges—A total of 6,348,537 discharges in 1997 and a similar 6,393,803 discharges
in 2009 were included. The most common FGID associated with hospitalization was
abdominal pain with 18,492 in 1997, and 14,420 in 2009, followed by constipation with
3,739 in 1997 and 7,980 in 2009 (Figure 2). Discharges with a principal diagnosis of IBS,
fecal incontinence, and abdominal migraine were much less frequent, each under 500, but all
showed an increase between 1997 and 2009. There were statistically significant decreases in
the number of discharges for abdominal pain and constipation (Table 1), while there were
small increases in the number of discharges for dyspepsia and abdominal migraine (Table 1)
and non-significant trends for fecal incontinence and IBS (Table 1).

Costs—The average cost per hospitalization for FGID increased from $6115 in 1997 to
$18,058 in 2009. Pediatric patients discharged with a primary diagnosis of abdominal pain
faced the greatest increase in average cost per hospital stay, with the mean total cost per
hospitalization increasing from $3558 to $13,331 (Figure 3); in contrast, the length of
hospital stay increased only from 1.7 to 2.0 days from 1997 and 2009, respectively. IBS had
the second highest mean increase in total charges, increasing from $5278 in 1997 to $18,853
in 2009 (Figure 1). Abdominal migraine had the third highest mean total increase in charges,
increasing from $4876 in 1997 to $15,139 in 2009 (Figure 1). Dyspepsia was also the most
expensive disorder to treat with a 183.2% increase in mean total charges from $12,674 in
1997 to $35,898 in 2009 (Figure 1). Finally, a diagnosis of fecal incontinence had an average
total costs increase of 100.5% from $6,609 in 1997 to $13,252 in 2009 (Figure 1).

Length of Stay—In contrast to costs the length of hospital stay (LoS) changed only
slightly for all disorders with the trends for abdominal pain and IBS being the only disorders
for which the change in LoS reached statistical significance.

Findings Based on Individual FGID

Abdominal pain—Overall, admissions for abdominal pain reduced between 1997
(29.1/10000) and 2009 (22.6/10000) with RR=(0.77, 95% CI 0.76, 0.79), p<0.001. This was
generally true across the board with only admissions where the payer was ‘other’ increasing
by 17% and where the hospital was a dedicated children’s’ hospital increasing by 35%
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(Table 2). The degree of reduction was however quite variable with the greatest reduction
being in <1 year olds (RR=0.44) and the least for admission paid for by Medicaid
(RR=0.90).

Constipation—Rates of admission for constipation increased both overall (RR=2.12, 95%
Cl 2.04, 2.20) and across all categories (Tables 1 and 2). The elevation in admission rates
was highest where the payer was “other” (RR=3.39), followed by 15-17 year olds
(RR=3.19) and was lowest among non-metropolitan hospitals (RR=1.30).

Fecal incontinence—Rates of admission for fecal incontinence were relatively stable
between 1997 and 2009 (RR=1.09, 95% CI 0.92, 1.29; p=0.3). The largest increase was in
the South (RR=2.00) while the largest decrease was in non-teaching hospitals (RR=0.35).
Tables 1 and 2 report however that the majority of the relative rates were close to 1.0 (no
change) and not statistically significant.

Functional dyspepsia—Rates of admission for functional dyspepsia generally increased
between 1997 and 2009 with an overall relative rate of 1.62 (95% CI 1.39, 1.87). The
greatest increase was in medium-size hospitals (RR=3.08) followed by the Midwest
(RR=2.16). The only statistically significant decrease was in non-teaching hospitals
(RR=0.56).

Irritable bowel syndrome—Rates of admission for IBS were stable overall relative rate
of 1.07(95% CI 0.95, 1.21; p=0.3). There was increase when the payer was Medicaid
(RR=2.10) and a lesser increase among children’s hospitals (RR=1.73). There were several
categories where decreases were report, including where the payer was “other” (RR=0.53),
non-teaching hospitals (RR=0.56) and non-metropolitan hospitals (RR=0.58).

Abdominal migraine—Rates of admission for abdominal migraine generally increased
between 1997 and 2009 with an overall relative rate of 1.76 (95% CI 1.49, 2.07). The largest
increase was in the South (RR=3.69), followed by children’s services (RR=2.12). The rate of
admission for abdominal migraine did not decrease in any category.

DISCUSSION

The results of this study indicate that FGIDs, particularly abdominal pain and constipation,
are common causes for hospitalization in children and are associated with significant
medical costs. From 1997 to 2009, the average inpatient costs for all FGIDs has increased
significantly, while length of hospital stay remained relatively static. The number of
discharges either increased or remained static for all FGIDs except abdominal pain.

Abdominal pain was the leading inpatient discharge diagnosis for pediatric FGIDs with
22.6/10,000 discharges followed by constipation with 12.5/10,000 discharges in 2009. The
hospital discharge rates of IBS, dyspepsia, fecal incontinence and abdominal migraine were
all less than 1/10,000 discharges in 2009. Interestingly, we noticed a decrease in the number
of discharges for abdominal pain by 22.0% starting in 2003. This phenomenon may correlate
with an increase in the outpatient performance of diagnostic procedures including outpatient
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bowel ‘cleanouts’(19) and early detection of celiac disease (20). The frequency of
constipation discharges also increased significantly by 112% from 5.9/10,000 discharges in
1997 to 12.5/10,000 discharges in 2009. The reasons for this increase are unclear, however it
is possible that the increasing rate of obesity, which has been associated with constipation,
may explain some of this increase (21, 22). Other potential explanations include the
increasing use of medications for which constipation is a side effect including those
commonly used to treat attention deficit hyperactivity disorder (ADHD) (e.g. tricyclic
antidepressants) (23),(24). It is likely that our findings underestimate the actual prevalence
of hospitalizations for constipation, since constipation is the underlying condition for many
children who are given a discharge diagnosis of fecal incontinence (25). It is also impossible
to know the medical history of the children that were admitted for constipation, but it is
possible the admission could have been for a bowel ‘cleanout’ after failing outpatient
treatment, as disimpaction is one of the steps that have been recommended by national
organizations as important in the treatment of children with constipation (26), and until
recently were performed in the hospital, (26). Another possibility is that constipation may be
a common discharge diagnosis given to children admitted for the evaluation of abdominal
pain, and that those inpatients are receiving bowel ‘cleanouts’ to try to decrease the stool
burden in an effort to decrease the pain. The diagnosis of constipation in many of those
patients with abdominal pain is made by plain abdominal X-rays (KUB), a practice that is
well established in many pediatric centers, even though multiple studies and meta-analyses
have shown the lack of sensitivity and specificity of a KUB to diagnose constipation (27).
Also, it is important to note that even though there is limited information associating
abdominal pain with constipation (28) multiple studies have failed to show a relationship
between constipation and abdominal pain, and those children continue to seek medical care
for their functional abdominal pain after discharge. Therefore, this is an area in which
educational intervention may allow the correct diagnosis of FGIDs and provide better
treatments that follow the biopsychosocial model.

The cost for all hospitalizations of pediatric FGIDs increased significantly from 1997 to
2009. This increase in hospital costs may be attributed to medical inflation, performance of
more procedures, or the increasing admittance to specialized centers such as children’s
hospitals. For example, for almost all FGIDs, children were more likely to be admitted to a
children’s hospital than a non-children’s hospital and to a teaching hospital than a non-
teaching hospital. Merenstein et al (29) reported that free-standing children’s hospitals had a
higher charge per admission for the following common diagnoses: asthma, dehydration,
pneumonia, and diarrhea, while Gupta et al (30) reported that charges at children’s hospitals
were about 10% higher for children with asthma. Similar findings have been reported in
adults. A study by Zimmerman et al. (31) found that adults treated in teaching hospitals
versus non-teaching hospitals had significantly greater hospital bills per night, most likely
due to the greater number of consultations per patient. Although the costs are generally
greater in children’s hospitals, they have been shown to be better equipped and have been
demonstrated to have superior outcomes (32) than other hospitals for some patients and
certain procedures, such as subspecialty surgery, special-needs children, oncology regimens,
and rare problems (29). Unfortunately, the present study cannot determine if the care
received in children’s hospital resulted in better outcomes.
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We noted that the cost of constipation among pediatric FGID patients increased by 221.5%
from $3693 to $11,873 and the mean length of stay only increased slightly from 2.1 to 2.3
days. This increase in cost may be related to the fact that inpatient disimpaction for severely
constipated patients usually includes NG administration of lavage solutions (34).
Interestingly, dyspepsia had the highest average cost of all pediatric FGIDs between 1997
and 2009. This finding may be explained because an upper Gl endoscopy is usually
indicated in patients presenting with dyspepsia. Similarly, a host of tests including an
abdominal ultrasound, serum amylase, lipase, and serum amino-transferases are used to
assess whether or not the dyspepsia is related to pancreatic or biliary diseases (35). Most of
those children also undergo gastric emptying by scintigraphic methods to establish the
presence of gastroparesis. A recent study of children showed that the average cost of the
evaluation of a child with suspected gastroparesis was $9014(36). The high cost of
dyspepsia discharges may also be directly related to our finding that children discharged
with dyspepsia had the longest length of stay on average of all pediatric FGID inpatients, an
observation which may be due to the fact that children with functional dyspepsia struggle
eating due to the pain and need to stay in the hospital longer in order to receive nutrition.

We also observed some other trends. In discharges of abdominal pain and abdominal
migraine, patients were more likely to be 10-14 years old, which is likely the case because
appendicitis is highest in 10 to 14 year olds (37) and patients are typically admitted for
observation because of the possibility of appendicitis and they are discharged with
abdominal pain if testing and imaging for appendicitis is negative. Additionally, patients
with discharge diagnoses of constipation and fecal incontinence were more likely to be in
the 5-9 year old age group, the age when constipation is more prevalent. Similarly, this
agrees with prior findings that the rate of pediatric IBS is highest in the 13-17 age group (3,
38, 39). The prevalence of FGIDs in these age groups is consistent with the findings of
several studies done in the past (6, 40-42). In the present study, abdominal pain and IBS are
more prevalent in girls and constipation and fecal incontinence are more prevalent in boys,
which is consistent with prior studies.

Future efforts to try to understand why the cost is increasing will be necessary. One
possibility could be related to the fact that the diagnosis of FGIDs is still inappropriately
considered a diagnosis of exclusion in many instances, and the inpatient evaluation may
entail more expensive tests, as has been shown recently.(13, 18) Multiple studies have
documented the lack of utility of invasive tests in children with abdominal pain (13).
Another recent trend has included the use of CT scans in the acute evaluation of abdominal
pain in children to exclude appendicitis, and after appendicitis is excluded, intestinal
inflammation is frequently seen leading to more studies, including colonoscopy to exclude
inflammatory bowel disease, a practice that has been shown to have low yield (33). The
recent introduction of screening stool tests (like calprotectin) to determine if there is
underlying intestinal inflammation may also reduce the costs of evaluation as a negative test
has been shown to be highly specific in excluding inflammatory bowel disease, avoiding
costly colonoscopies (43) Therefore, it is possible that better education of providers that deal
with children with abdominal pain in FGIDs and the utility of specific testing in children
with pain may have a major impact in lowering the costs of evaluation incurred in the
evaluation of these patients.
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There are limitations to our data. The most important one is that our analysis is based on
coding of selected ICD-9-CM codes. There are clear limitations to the accuracy of this type
of data collection, but the professional coding used by The KID strengthens our investigation
(44-47). On the other hand, the diagnosis was based on the individual discharging physician
making the diagnosis of FGIDs, and the diagnostic criteria may not be accurate according to
established Rome criteria. Therefore one main limitation is that we do not have any
validation of the diagnosis. However the data represents real life events occurring in non-
selected hospitals across the nation and merits further studies, as the work up and evaluation
of children that are eventually diagnosed as having FGIDs shows tremendous costs. Further
studies to understand better the clinical characteristics of these patients are needed to be able
to tailor interventions to decrease costs, either by better education of the providers on the
diagnosis and evaluation of children with FGIDs as well as in the most cost effective
performance of testing when they are needed.

In conclusion, pediatric hospital discharges for FGIDs have increased in cost and frequency,
particularly for constipation, IBS, dyspepsia and abdominal migraine, in the United States
from 1997 to 2009. In order to reduce the inpatient burden of FGIDs in children, it will be
necessary to conduct prospective studies to further understand the drivers behind these
increased hospitalizations and costs, and more importantly to find interventions to avoid
hospitalizations and testing. Better education on the diagnostic evaluation and treatment of
FGIDs in children is needed, and we speculate would have a major impact in the costs
incurred in the evaluation of these patients.
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Key messages

Hospitalizations and associated costs in childhood functional gastrointestinal disorders
(FGID)s have increased in number and cost in the U.S. from 1997-2009

This study evaluates the inpatient admission rate, length of stay, and associated costs
related to FGIDs from 1997 to 2009 in the U.S. We analyzed the Kids’ Inpatient Sample
Database (KID) for discharges associated with FGIDs. Analysis of trends based on
discharge diagnosis, age group, geographical regions, and type and size of hospital was
done

We found that from 1997-2009, the number of discharges with a FGID primary
diagnosis, and the mean cost per discharge increased.
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Figure 1.
The total mean charge per discharge with a principal diagnosis of an FGID from 1997 to

2009.
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Figure 2.

The number of hospital discharges with a principal diagnosis of an FGID from 1997 to 20009.
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Figure 3.
The mean length of inpatient stay of patients with a principal diagnosis of an FGID from

1997 to 2009.
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Figure 4a.
The age distribution of patients discharged with a principal diagnosis of an FGID in 1997.

Neurogastroenterol Motil. Author manuscript; available in PMC 2017 August 09.




1duosnuepy Joyiny 1duosnuely Joyiny 1duosnuepy Joyiny

1duosnuely Joyiny

Park et al.

80%
70%
60%
50%
40%
30%

% Distribution

20%
10%
0%

biia b p o b s s s da s sl o sl aa sl ol

B Ab. Pain @ Constipation ®™F.Incontinence ™ Dyspepsia BIBS M Ab. Migraine

<1 1-4 5-9 10-14 15-17
Age Group

Page 17

Figure 4b.

The age distribution of patients discharged with a principle diagnosis of an FGID in 20009.
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Figure 5a.

The frequency of patients discharged with a principle diagnosis of an FGID in 1997.
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The frequency of patients discharged with a principle diagnosis of an FGID in 2009.
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