
© 2013 American Medical Association. All rights reserved. 

 

Supplementary Online Content 

 

Freedman SB, Hall M, Shah SS, et al. Impact of increasing ondansetron use on 
clinical outcomes in children with gastroenteritis. JAMA Pediatr. Published online 
February 24, 2014. doi:10.1001/jamapediatrics.2013.4906. 

 

eAppendix. Data Quality Issues 

eTable 1. Inclusion and Exclusion Criteria for the Acute Gastroenteritis Study 
Population 

eTable 2. Billing Codes Employed in the Definition of Intravenous Rehydration 

eTable 3. Specific Alternative Diagnoses Identified by ICD-9 Codes A Priori 
Identified as Markers for Missed Diagnoses at Index Visit 

eTable 4. Demographics of Children With Gastroenteritis at Sites Contributing 
Emergency Department Data to PHIS Database – Grouped According to Site 
Eligibility 

eTable 5. Comparison of Changes in the Percent of Outcomes Occurring 
Between Ondansetron Usage Periods (Low vs Medium vs High) Among Children 
6 Months to 18 Years of Age (n = 89 250) 

 

This supplementary material has been provided by the authors to give readers 
additional information about their work.



© 2013 American Medical Association. All rights reserved. 

 

eAppendix. Data Quality Issues 

A total of 10 sites were excluded due to data quality issues.  To ensure the use of high quality data, we 
reviewed the rate of ED visits for children with acute gastroenteritis, and the proportion of these patients 
administered oral ondansetron on a quarterly basis.  The plots generated for each institution were 
reviewed during bi-weekly conference calls; sites were excluded if there was unanimous agreement by 
study investigators.  Initial review resulted in exclusion of 3 sites due quality concerns regarding the 
number of visits.  Additionally, two sites were excluded due to concerns regarding extremely low use of 
ondansetron (confirmed to not correspond with actual ondansetron administration through in-person 
communication with physicians working at these sites).  We also excluded sites with quality concerns 
regarding the use of intravenous rehydration (n=2).  Two sites were excluded due to quality concerns 
related to admission rate data (e.g. admission rate of 100%).  Lastly, one site was excluded due to the 
inability to discern ED care from care provided in another setting (i.e. care provided in an affiliated 
ambulatory clinic), and to identify individuals admitted to the hospital. 
 

 

 

eTable 1. Inclusion and Exclusion Criteria for the Acute Gastroenteritis Study 
Population 

Diagnosis Group ICD-9 Code 
Inclusion Criteria 

Intestinal Infectious Diseases 001 Cholera 
002 Typhoid and paratyphoid fevers 
003 Other Salmonella infections 
004 Shigellosis 
005 Other food poisoning 
006 Amebiasis 
007 Other protozoal intestinal diseases 
008 Intestinal infections due to other organisms 
009 Ill-defined intestinal infections 

Non-infectious enteritis and colitis 558.9 Other and unspecified non-infectious gastroenteritis 
and colitis 

Symptoms involving digestive system 787.0 Nausea and vomiting 
787.01 Nausea with vomiting 
787.02 Nausea 
787.03 Vomiting 
787.91 Diarrhea 

Exclusion Criteria 
Intestinal Infectious Diseases 003.2 Localized salmonella infections 

006.3 Amebic liver abscess  
006.4 Amebic lung abscess 
006.5 Amebic brain abscess 
006.6 Amebic skin ulceration 

 



© 2013 American Medical Association. All rights reserved. 

 

eTable 2. Billing Codes Employed in the Definition of Intravenous Rehydration* 

Code Item 
146000 
146060 
146215 
146218.20 
146431 
146435 
146400 
146431  
146435.20 
146441 
146445 
146451 
146455 
146461 

Electrolyte and replenishment agents, unspecified 
Dextrose in water 
Sodium bicarbonate 
Sodium chloride, parenteral 
Multiple electrolyte concentrates 
Multiple electrolyte solutions 
Electrolyte combinations, unspecified 
Multiple electrolyte concentrates 
Multiple electrolyte solutions, parenteral 
Sodium chloride and potassium chloride 
Dextrose and potassium chloride 
Dextrose and sodium chloride 
Dextrose and sodium chloride with potassium chloride 
Dextrose and electrolytes 

*We relied on medication codes to ascertain whether or not a patient received IV rehydration, as procedure codes have been 
observed to be less accurate.  While these medication codes have not been previously validated, our group reviewed and discussed 
all potential parenterally administered crystalloid fluids, and through group consensus, selected all potential intravenous rehydration 
solutions which could have potentially been administered to children with gastroenteritis and dehydration.  This same definition of IV 
fluids were used in a previous investigation conducted by our group (Kharbanda AB, Hall M, Shah SS, et al. Variation in resource 
utilization across a national sample of pediatric emergency departments. J Pediatr. 2013;163[1]:230-236).  In addition, the accuracy 
of this data was reviewed for quality and consistency at each institution during our site selection process.   

 
 
 
eTable 3. Specific Alternative Diagnoses Identified by ICD-9 Codes A Priori 
Identified as Markers for Missed Diagnoses at Index Visit* 
 

Revisit Diagnoses Deemed to be Unrelated to Gastroenteritis 

Appendicitis 
 
 

540 Acute Appendicitis  
541 Appendicitis unqualified 
542 Other Appendicitis 
543 Other diseases of the appendix 

Bacteremia 038 Septicemia 
790.7 Bacteremia 

Pyelonephritis 590 Infections of kidney 
Bowel Obstruction/ Intussusception 560.0 Intussusception  

560.2 Volvulus 
560.8 Other specified intestinal obstruction 
560.9 Unspecified intestinal obstruction 

Intracranial Tumor 191 Malignant neoplasm of brain 
192 Malignant neoplasm of other and unspecified 
parts of nervous system 
198.3 Secondary malignant neoplasm of brain and 
spinal cord 
225 Benign neoplasm of brain and other parts of 
nervous system 

*Sturm JJ, Pierzchala A, Simon HK, Hirsh DA. Ondansetron use in the pediatric emergency room for diagnoses other than acute 
gastroenteritis. Pediatr Emerg Care. 2012;28(3):247-250. 

 



© 2013 American Medical Association. All rights reserved. 

 

eTable 4. Demographics of Children With Gastroenteritis at Sites Contributing 
Emergency Department Data to PHIS Database – Grouped According to Site 
Eligibility* 
 

  Included (n = 18) 
Overall No. (%) 
(N = 804,000) 

Excluded (n = 14) 
Overall No. (%) 
(N = 253,181) 

Age, Mean (SD), y   3.1 (3.9) 3.5 (4.2)  
Male  426926 (53.1) 133940 (52.9) 

Race Non-Hispanic White 253841 (31.6) 85684 (33.8) 

  Non-Hispanic Black 186416 (23.2) 92586 (36.6) 

  Hispanic 262058 (32.6) 52943 (20.9) 

  Asian 12787 (1.6) 3986 (1.6) 

  Other 88898 (11.1) 17982 (7.1) 

Payor Government 472623 (58.8) 129244 (51.1) 

  Private 202881 (25.2) 81692 (32.3) 

  Other 128496 (16.0) 42245 (16.7) 

Census region South 368209 (45.8)  114828 (45.4) 

  North Central 275900 (34.3) 53270 (21.0) 

 West 159891 (19.9)  40846 (16.1) 

  Northeast 0 (0.0) 44237 (17.5) 

Season Spring 275900 (34.3) 74137 (29.3) 

  Summer 159891 (19.9) 45818 (18.1) 

  Fall 235680 (29.3) 52897 (20.9) 

  Winter 149096 (18.5) 80329 (31.7) 

Admit Hour  12:00 am-7:59 am 180658 (22.5)  41941 (16.6) 

  8:00 am-3:59 pm 238566 (29.7)  92979 (36.7) 

   4:00 pm-11:59 pm 283360 (35.2) 118261 (46.7) 
*Outcome parameters not reported as unreliable at excluded sites due to identified data quality issues.  
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eTable 5. Comparison of Changes in the Percent of Outcomes Occurring Between Ondansetron Usage Periods 
(Low vs Medium vs High) Among Children 6 Months to 18 Years of Age (n = 89 250) 

 

 Percent Change in Intravenous Fluid Rehydration (95% CI) 
 Unadjustedº Adjusted† 
Low to medium ondansetron use 0.78 (0.60, 0.96) 0.28 (0.10, 0.46)* 
Medium to high ondansetron use -1.98 (-2.15, -1.82)* -0.01 (-0.18, 0.16)  
Low to high ondansetron use -1.21 (-1.38, -1.03)* -0.27 (-0.45, -0.09)* 

 Percent Change in Hospital Admission (95% CI) 
 Unadjustedº Adjusted† 
Low to medium ondansetron use 0.60 (0.41, 0.78)* 0.18 (0.00, 0.36)* 
Medium to high ondansetron use -0.72 (-0.89, -0.55)* -0.02 (-0.18, 0.15) 
Low to high ondansetron use -0.13 (-0.30, 0.05) -0.17 (-0.34, 0.01) 
 Percent Change in ED revisit within 3 Days (95% CI) 
 Unadjustedº Adjusted† 
Low to medium ondansetron use -0.04 (-0.22, 0.15) -0.28 (-0.46, -0.10)* 
Medium to high ondansetron use -0.6 (-0.76, -0.43)* -0.01 (-0.18, 0.16) 
Low to high ondansetron use -0.63 (-0.81, -0.45) -0.27 (-0.45, -0.09)* 

ED, emergency department. 
ºAccounts for hospital clustering. 
†Adjusted for age, sex, race, season, admit time, prior gastroenteritis visit, laboratory testing, diagnostic imaging, rotavirus diagnosis, and hospital clustering. 
*Significant at the p<0.05 level. 

 

 

 


