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Supplementary Table 1. The system categories of Digital Health Interventions

Census, population information, & data warehouse Emergency response system Laboratory and diagnostics information system

Civil registration and vital statistics Environmental monitoring system Learning and training system

Client applications Facility management information system Logistics management information system

Client communication system Geographic information system Pharmacy information system

Clinical terminology and classifications Health finance and insurance information system Public health and disease surveillance system 

Community-based information system Health management information system Research information system 

Data interchange, interoperability, and accessibility Human resource information system Shared health record and health information 
repositories

Electronic medical record Identification registries and directories Telemedicine

Knowledge management system
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Supplementary Table 2. Classification of recent pediatric ICT according to Gartner Hype cycle 

Stage ICT category Number

Innovation trigger Virtual health assistant 0

Precision health (integrating genomic data, social) 0

AI healthcare advisors/ML based medical decision1-39) 39

Automated decision aids (patient decision support systems, CDSS)40-56) 17

Critical condition surveillance systems (wearables, IoT)57-76) 20

Peak of inflated expectations Algorithmic medicine 0

IoT hospital 0

Trough of disillusionment Assistive robots 0

Genomic medicine77,78) 2

Patients portals and patient health records79-85) 7

Population health management solutions, electronic health records, health information exchanges86-92) 7

Slope of enlightenment Telemedicine (or virtual care)93-131) 39

NOS132-135) 4

Total 135

ICT, information communication technology; AI, artificial intelligence; ML, machine learning; CDSS, Clinical decision support system; IoT, Internet of Things; 
NOS, not otherwise specified.
Stages are classified according to 2 review papers from Gartner.
Studies related to electronic health record were categorized into patient portals and population health management solutions based on the focus area in each 
study. 
Studies in which CDSS was developed with AI/ML have been included in both categories. 
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Supplementary Table 3. Evaluation methods for previous studies

1.  Abstract and title: Did they provide a clear description of the study?
Good Structured abstract with full information and clear title.
Fair Abstract with most of the information.
Poor Inadequate abstract.
Very Poor No abstract

2. introduction
Good Full but concise background to discussion/study containing up-to-date literature review and highlighting gaps in knowledge. Clear statement of 

aim AND objectives including research questions.
Fair Some background and literature review. Research questions outlined.
Poor Some background but no aim/objectives/questions, OR Aims/objectives but inadequate background
Very Poor No mention of aims/objectives. No background or literature review.

3. Method
Good Method is appropriate and described clearly (e.g., questionnaires included). Clear details of the data collection and recording.
Fair Method appropriate, description could be better. Data described.
Poor Questionable whether the method is appropriate. Method described inadequately. Little description of data.
Very Poor No mention of method, AND/OR Method inappropriate, AND/OR No detail.

4. Results: Is there a clear statement of the findings?
Good Findings explicit, easy to understand, and in logical progression. Tables, if present, are explained in text.
Results relate directly to aims. Sufficient data are presented to support findings.
Fair Findings mentioned but more explanation could be given. Data presented relate directly to results.
Poor Findings presented haphazardly, not explained, and do not progress logically from results.
Very Poor Findings not mentioned or do not relate to aims.

5. Discussion:  Are the findings of this study transferable (generalizable) to a wider population?
Good Context and setting of the study is described sufficiently to allow comparison with other contexts and settings, plus high score in Question 4 

(sampling).
Fair Some context and setting described, but more needed to replicate or compare the study with others, PLUS fair score or higher in Question 4.
Poor Minimal description of context/setting.
Very Poor No description of context/setting.

6.  Implications:  How important are these findings to policy and practice?
Good Contributes something new and/or different in terms of understanding/insight or perspective.
Suggests ideas for further research. Suggests implications for policy and/or practice.
Fair Two of the above (state what is missing in comments).
Poor Only one of the above.
Very Poor None of the above.

https://doi.org/10.3345/cep.2021.00787
https://doi.org/10.3345/cep.2020.01333


Jung SY, et al. Current trend of healthcare ICT in pediatrics www.e-cep.org

References of Supplementary Table 2

1. Liang H, Tsui BY, Ni H, Valentim CCS, Baxter SL, Liu G, et al. Evaluation and accurate 
diagnoses of pediatric diseases using artificial intelligence. Nat Med 2019;25:433-8.

2. Tajmir SH, Lee H, Shailam R, Gale HI, Nguyen JC, Westra SJ, et al. Artificial 
intelligence-assisted interpretation of bone age radiographs improves accuracy and 
decreases variability. Skeletal Radiol 2019;48:275-83.

3. Klann JG, Anand V, Downs SM. Patient-tailored prioritization for a pediatric care 
decision support system through machine learning. J Am Med Inform Assoc 2013; 
20(e2):e267-74.

4. Caicedo-Torres W, García G, Pinzón H. A Machine learning model for triage in lean 
pediatric emergency departments. In: Advances in Artificial Intelligence - IBERAMIA 
2016. Springer International Publishing; 2016:212-21.

5. Cohen KB, Glass B, Greiner HM, Holland-Bouley K, Standridge S, Arya R, et al. 
Methodological issues in predicting pediatric epilepsy surgery candidates through 
natural language processing and machine learning. Biomed Inform Insights 2016; 8:11-
8. 

6. Jovanovic M, Radovanovic S, Vukicevic M, Van Poucke S, Delibasic B. Building 
interpretable predictive models for pediatric hospital readmission using Tree-Lasso 
logistic regression. Artif Intell Med 2016;72:12-21.

7. Pan I, Thodberg HH, Halabi SS, Kalpathy-Cramer J, Larson DB. Improving automated 
pediatric bone age estimation using ensembles of models from the 2017 RSNA 
Machine Learning Challenge. Radiol Artif Intell 2019;1:e190053.

8. Rayan JC, Reddy N, Kan JH, Zhang W, Annapragada A. Binomial classification 
of pediatric elbow fractures using a deep learning multiview approach emulating 
radiologist decision making. Radiol Artif Intell 2019;1:e180015.

9.	Wolff P, Graña M, Ríos SA, Yarza MB. Machine learning readmission risk modeling: a 
pediatric case study. Biomed Res Int 2019;2019:8532892.

10. Shin EK, Mahajan R, Akbilgic O, Shaban-Nejad A. Sociomarkers and biomarkers: 
predictive modeling in identifying pediatric asthma patients at risk of hospital revisits. 
NPJ Digit Med 2018;1:50.

11.	England JR, Gross JS, White EA, Patel DB, England JT, Cheng PM. Detection of 
traumatic pediatric elbow joint effusion using a deep convolutional neural network. AJR 
Am J Roentgenol 2018;211:1361-8.

12. Le S, Hoffman J, Barton C, Fitzgerald JC, Allen A, Pellegrini E, et al. Pediatric severe 
sepsis prediction using machine learning. Front Pediatr 2019;7:413. 

13. Ross MK, Yoon J, van der Schaar A, van der Schaar M. Discovering pediatric asthma 
phenotypes on the basis of response to controller medication using machine learning. 
Ann Am Thorac Soc 2018;15:49-58.

14. Caicedo-Torres W, Paternina Á, Pinzón H. Machine learning models for early dengue 
severity prediction. In: Advances in Artificial Intelligence - IBERAMIA 2016. Springer 
International Publishing; 2016:247-58.

15. Blazadonakis M, Moustakis V, Charissis G. Deep assessment of machine learning 
techniques using patient treatment in acute abdominal pain in children. Artif Intell Med 
1996;8:527-42.

16. Sepehri AA, Kocharian A, Janani A, Gharehbaghi A. An intelligent phonocardiography 
for automated screening of pediatric heart diseases. J Med Syst 2016;40:16.

17. Daldrup-Link H. Artificial intelligence applications for pediatric oncology imaging. 
Pediatr Radiol 2019;49:1384-90.

18. Yadav K, Sarioglu E, Choi HA, Cartwright WB 4th, Hinds PS, Chamberlain JM. 
Automated outcome classification of computed tomography imaging reports for 
pediatric traumatic brain injury. Acad Emerg Med 2016;23:171-8.

19. Casalino G, Castellano G, Consiglio A, Liguori M, Nuzziello N, Primiceri D. A predictive 
model for microRNA expressions in pediatric multiple sclerosis detection. In: Modeling 
decisions for artificial intelligence. Springer International Publishing; 2019:177-88.

20. Milosevic M, Van de Vel A, Bonroy B, Ceulemans B, Lagae L, Vanrumste B, et al. 
Automated detection of tonic-clonic seizures using 3-D accelerometry and surface 
electromyography in pediatric patients. IEEE J Biomed Health Inform 2016;20: 1333-
41.

21.	Mironică I, Vertan C, Gheorghe DC. Automatic pediatric otitis detection by classifi
cation of global image features. In: 2011 E-Health and Bioengineering Conference 
(EHB). ; 2011:1-4.

22.	Grigull L, Lechner WM. Supporting diagnostic decisions using hybrid and comple
mentary data mining applications: a pilot study in the pediatric emergency department. 
Pediatr Res 2012;71:725-31.

23.	Bägli DJ, Agarwal SK, Venkateswaran S, Shuckett B, Khoury AE, Merguerian PA, et 
al. Artificial neural networks in pediatric urology: prediction of sonographic outcome 
following pyeloplasty. J Urol 1998;160(3 Pt 2):980-3.

24.	Halpern NA. Early Warning Systems for Hospitalized Pediatric Patients. JAMA 2018; 
319:981-2.

25.	Bertsimas D, Masiakos PT, Mylonas KS, Wiberg H. Prediction of cervical spine injury in 
young pediatric patients: an optimal trees artificial intelligence approach. J Pediatr Surg 

2019;54:2353-7.
26. Tran TT, Fang TY, Pham VT, Lin C, Wang PC, Lo MT. Development of an Automatic 

Diagnostic Algorithm for Pediatric Otitis Media. Otol Neurotol 2018;39:1060-5.
27. 	El-Bakry HM, Hamada M. Fast diagnosing of pediatric respiratory diseases by using 

high speed neural networks. In: The 2013 International Joint Conference on Neural 
Networks (IJCNN). 2013. https://doi.org/10.1109/ijcnn.2013.6707116.

28. Faedda GL, Ohashi K, Hernandez M, McGreenery CE, Grant MC, Baroni A, et al. 
Actigraph measures discriminate pediatric bipolar disorder from attention-deficit/
hyperactivity disorder and typically developing controls. J Child Psychol Psychiatry 
2016;57:706-16.

29.	Zaccari K, Marujo EC. Machine learning for aiding meningitis diagnosis in pediatric 
patients. Int J Med Health Sci 2019;13:411-9.

30. Gharehbaghi A, Lindén M, Babic A. A decision support system for cardiac disease 
diagnosis based on machine learning methods. Stud Health Technol Inform 2017;235: 
43-7.

31.	 Pestian J, Matykiewicz P, Holland-Bouley K, Standridge S, Spencer M, Glauser T. 
Selecting anti-epileptic drugs: a pediatric epileptologist’s view, a computer's view. Acta 
Neurologica Scandinavica 2013;127:208-15.  

32.	Wingfield B, Miller S, Yogarajah P, Kerr D, Gardiner B, Seneviratne S, et al. A predictive 
model for paediatric autism screening. Health Informatics J 2020;26: 2538-53.

33. Chatzimichail EA, Rigas AG, Paraskakis EN. An artificial intelligence technique for 
the prediction of persistent asthma in children. In: Proceedings of the 10th IEEE 
International Conference on Information Technology and Applications in Biomedicine.  
2010.  https://doi.org/10.1109/itab.2010.5687810.

34. Correa M, Zimic M, Barrientos F, Barrientos R, Román-Gonzalez A, Pajuelo MJ, et 
al. Automatic classification of pediatric pneumonia based on lung ultrasound pattern 
recognition. PLoS One 2018;13:e0206410. 

35. Grzywalski T, Piecuch M, Szajek M, Bręborowicz A, Hafke-Dys H, Kociński J, et al. 
Practical implementation of artificial intelligence algorithms in pulmonary auscultation 
examination. Eur J Pediatr 2019;178:883-90.

36.	 Shirwaikar RD, Dinesh Acharya U, Makkithaya K, Surulivelr M, Lewis LES. Machine 
learning techniques for neonatal apnea prediction. J Artif Intell 2016;9:33-8.   

37.	Duda M, Ma R, Haber N, Wall DP. Use of machine learning for behavioral distinction of 
autism and ADHD. Transl Psychiatry 2016;6:e732.

38.	Goto T, Camargo CA, Faridi MK, Freishtat RJ, Hasegawa K. Machine learning–based 
prediction of clinical outcomes for children during emergency department triage. JAMA 
Network Open 2019;2:e186937.  

39.	Ramgopal S, Horvat CM, Yanamala N, Alpern ER. Machine learning to predict serious 
bacterial infections in young febrile infants. Pediatrics 2020;146:e20194096.

40.	 Jones EB, Swain M, Burdick T. Using clinical decision support to reduce inappropriate 
imaging: a health care improvement case study. J Clin Outcomes Manag 2017;24:501-
7.  

41.	 Stultz JS, Nahata MC. Complexities of clinical decision support illustrated by pediatric 
dosing alerts. Ann Pharmacother 2015;49:1261-4.

42.	Anand V, McKee S, Dugan TM, Downs SM. Leveraging electronic tablets for general 
pediatric care: a pilot study. Appl Clin Inform 2015;6:1-15.

43.	Hacker K, Dryden E, Hardin J, McDonald J, Taveras EM. Physician’s perspectives on 
electronic decision support alerts for obesity management.  Obesity 2011;19:S105-6.

44.	Holdsworth MT, Fichtl RE, Raisch DW, Hewryk A, Behta M, Mendez-Rico E, et al. 
Impact of computerized prescriber order entry on the incidence of adverse drug events 
in pediatric inpatients. Pediatrics 2007;120:1058-66. 

45.	Wulff A, Haarbrandt B, Tute E, Marschollek M, Beerbaum P, Jack T. An interoperable 
clinical decision-support system for early detection of SIRS in pediatric intensive care 
using openEHR. Artif Intell Med 2018;89:10-23.

46.	Adeodato PJL, Gurgel TB, Mattos S. A decision support system based on data mining for 
pediatric cardiology diagnosis.  In: Proceedings of The 2009 International Conference 
on Data Mining, DMIN 2009; 2009 Jul 13-16; Las Vegas, USA. 2009: 138-43.

47. Malek S, Gunalan R, Kedija SY, Lau CF, Mosleha MAA, Milowa P, et al. Random forest 
and Self Organizing Maps application for analysis of pediatric fracture healing time of 
the lower limb. Neurocomputing 2018;272:55-62.  

48. Knowlden A, Sharma M. A feasibility and efficacy randomized controlled trial of an 
online preventative program for childhood obesity: protocol for the EMPOWER 
intervention. JMIR Res Protoc 2012;1:e5.  

49.	Miklin DJ, Vangara SS, Delamater AM, Goodman KW. Understanding of and barriers to 
electronic health record patient portal access in a culturally diverse pediatric population. 
JMIR Med Inform 2019;7:e11570.  

50.	 Patel SJ, Chamberlain DB, Chamberlain JM. A machine learning approach to predicting 
need for hospitalization for pediatric asthma exacerbation at the time of emergency 
department triage. Acad Emerg Med 2018;25:1463-70.

51.	 Stultz JS, Nahata MC. Computerized clinical decision support for medication 
prescribing and utilization in pediatrics. J Am Med Inform Assoc 2012;19:942-53.

52.	Nimri R, Battelino T, Laffel LM, Slover RH, Schatz D, Weinzimer SA, et al. Insulin dose 



www.e-cep.org https://doi.org/10.3345/cep.2021.00787

optimization using an automated artificial intelligence-based decision support system in 
youths with type 1 diabetes. Nat Med 2020;26:1380-4. 

53. Pyper C, Frize M, Lindgaard G. Bayesian-based diagnostic decision-support for 
pediatrics. Conf Proc IEEE Eng Med Biol Soc 2008;2008:4318-21.

54. Mullett CJ, Evans RS, Christenson JC, Dean JM. Development and impact of a 
computerized pediatric antiinfective decision support program. Pediatrics 2001;108: 
E75.

55. Kadmon G, Bron-Harlev E, Nahum E, Schiller O, Haski G, Shonfeld T. Computerized 
order entry with limited decision support to prevent prescription errors in a PICU. 
Pediatrics 2009;124:935-40.

56.	Reihani MH, Bagherpour M, Erjaee A. A comprehensive decision support system for 
pediatrics immunization. Iran J Public Health 2018;47:303-4.

57.	Dexheimer JW, Abramo TJ, Arnold DH, Johnson K, Shyr Y, Ye F, et al. Implementation 
and evaluation of an integrated computerized asthma management system in a pediatric 
emergency department: a randomized clinical trial. Int J Med Inform 2014;83:805-13. 

58.	Yan K, Tracie B, Marie-Ève M, Mélanie H, Jean-Luc B, Benoit T, et al. Innovation 
through Wearable sensors to collect real-life data among pediatric patients with 
cardiometabolic risk factors. Int J Pediatr 2014;2014:328076.

59.	Voss C, Schwartz J, Daniels J, Kline A, Haber N, Washington P, et al. Effect of wearable 
digital intervention for improving socialization in children with autism spectrum 
disorder: a randomized clinical trial. JAMA Pediatr 2019;173:446-54. 

60.	Ferreira AG, Fernandes D, Branco S, Monteiro JL, Cabral J, Catarino AP, et al. A 
smart wearable system for sudden infant death syndrome monitoring. In: 2016 IEEE 
International Conference on Industrial Technology (ICIT). 2016:1920-5. https://doi.
org/10.1109/ICIT.2016.7475060.

61.	Rohani DA, Faurholt-Jepsen M, Kessing LV, Bardram JE. Correlations between 
objective behavioral features collected from mobile and wearable devices and depressive 
mood symptoms in patients with affective disorders: systematic review. JMIR Mhealth 
Uhealth 2018;6:e165.

62.	Leonard NR, Casarjian B, Fletcher RR, Praia C, Sherpa D, Kelemen A, et al. 
Theoretically-based emotion regulation strategies using a mobile app and wearable 
sensor among homeless adolescent mothers: acceptability and feasibility study. JMIR 
Pediatr Parent 2018;1:e1. 

63.	Daniels J, Haber N, Voss C, Schwartz J, Tamura S, Fazel A, et al. Feasibility testing of a 
wearable behavioral aid for social learning in children with autism. Appl Clin Inform 
2018;9:129-40.

64.	Washington P, Wall DP, Voss C, Kline A. SuperpowerGlass: a wearable aid for the at-
home therapy of children with autism. Proc ACM Interact Mob Wearable Ubiquitous 
Technol 2017;1:1-22.

65.	Müller J, Hoch AM, Zoller V, Oberhoffer R. Feasibility of physical activity assessment 
with wearable devices in children aged 4-10 years-a pilot study. Front Pediatr 2018;6:5.

66.	 Johnson A, Yang F, Gollarahalli S, Banerjee T, Abrams D, Jonassaint J, et al. Use of 
mobile health apps and wearable technology to assess changes and predict pain during 
treatment of acute pain in sickle cell disease: feasibility study. JMIR Mhealth Uhealth 
2019;7:e13671.

67.	López G, López M, Guerrero LA. Wearable sensor system prototype for SIDS 
prevention. In: International Conference on Mobile Ubiquitous Computing, Systems, 
Services and Technologies. 2014:105-11.

68.	Kuo PL, Urbanek JK, Schrack JA. Age-related bias in total step count recorded by 
wearable devices. JAMA Intern Med 2019;179:1602. 

69.	 Sequeira L, Perrotta S, LaGrassa J, Merikangas K, Kreindler D, Kundur D, et al. 
Mobile and wearable technology for monitoring depressive symptoms in children and 
adolescents: A scoping review. J Affect Disord 2020;265:314-24.

70.	Tandon A, de Ferranti SD. Wearable biosensors in pediatric cardiovascular disease: 
promises and pitfalls--frame of reference perspective. Are we missing something? 
Circulation 2019;140:350-2. 

71.	 Schaefer SE, Van Loan M, German JB. A feasibility study of wearable activity monitors 
for pre-adolescent school-age children. Prev Chronic Dis 2014;11:E85.

72.	 Schaefer SE, Ching CC, Breen H, German JB. Wearing, thinking, and moving: testing 
the feasibility of fitness tracking with urban youth. Am J Health Educ 2016;47:8-16.

73. Rowe DA, Mahar MT, Raedeke TD, Lore J. Measuring physical activity in children with 
pedometers: reliability, reactivity, and replacement of missing data. Pediatr Exerc Sci 
2004;16:343-54.

74. Schoffman DE, Turner-McGrievy G, Jones SJ, Wilcox S. Mobile apps for pediatric 
obesity prevention and treatment, healthy eating, and physical activity promotion: just 
fun and games? Transl Behav Med 2013;3:320-5.

75. Lindberg R, Seo J, Laine TH. Enhancing physical education with exergames and 
wearable technology. IEEE Trans Learn Technol 2016;9:328-41.

76.	Fairclough SJ, Noonan R, Rowlands AV, Van Hees V, Knowles Z, Boddy LM. Wear 
compliance and activity in children wearing wrist- and hip-mounted accelerometers. 
Med Sci Sports Exerc 2016;48:245-53.

77.	Carey DJ, Fetterolf SN, Davis FD, Faucett WA, Kirchner HL, Mirshahi U, et al. The 

Geisinger MyCode community health initiative: an electronic health record-linked 
biobank for precision medicine research. Genet Med 2016;18:906-13.

78.	McPadden J, Durant TJS, Bunch DR, Coppi A, Price N, Rodgerson K,  et al. A Scalable 
Data Science Platform for Healthcare and Precision Medicine Research. arXiv [csDC]. 
Published online August 14, 2018. http://arxiv.org/abs/1808.04849.

79.	 Szilagyi PG, Valderrama R, Vangala S, Albertin C, Okikawa D, Sloyan M, et al. Pediatric 
patient portal use in one health system. J Am Med Inform Assoc 2020;27: 444-8.

80.	 Schultz CL, McCahan SM, Timothy Bunnell H, Chen FF, Alderfer MA. On-line patient 
portal use by caregivers in pediatric oncology: are we widening sociodemographic 
disparities? Blood 2019;134(Supplement_1):2131.  

81.	Dexheimer JW, Greiner MV, Beal SJ, Johnson D, Kachelmeyer A, Vaughn LM. Sharing 
personal health record data elements in protective custody: youth and stakeholder 
perspectives. J Am Med Inform Assoc 2019;26:714-21.

82.	 Savage JS, Kling SMR, Cook A, Hess L, Lutcher S, Marini M, et al. A patient-centered, 
coordinated care approach delivered by community and pediatric primary care pro
viders to promote responsive parenting: pragmatic randomized clinical trial rationale 
and protocol. BMC Pediatr 2018;18:293.

83.	 Steitz B, Cronin RM, Davis SE, Yan E, Jackson GP. Long-term patterns of patient portal 
use for pediatric patients at an academic medical center. Appl Clin Inform 2017;8:779-
93. 

84.	Maher M, Hanauer DA, Kaziunas E, Ackerman MS, Derry H, Forringer R, et al. A novel 
health information technology communication system to increase caregiver activation 
in the context of hospital-based pediatric hematopoietic cell transplantation: a pilot 
study. JMIR Res Protoc 2015;4:e119.

85.	Ketterer T, West DW, Sanders VP, Hossain J, Kondo MC, Sharif I. Correlates of patient 
portal enrollment and activation in primary care pediatrics. Acad Pediatr 2013;13:264-
71.

86. Knighton AJ, Payne NR, Speedie S. Do pediatric patients who receive care across 
multiple health systems have higher levels of repeat testing? Popul Health Manag 
2016;19:102-8.

87.	Bennett TD, Dean JM, Keenan HT, McGlincy MH, Thomas AM, Cook LJ. Linked 
records of children with traumatic brain injury. Probabilistic linkage without use of 
protected health information. Methods Inf Med 2015;54:328-37.

88.	Fiks AG, Alessandrini EA, Luberti AA, Ostapenko S, Zhang X, Silber JH. Identifying 
factors predicting immunization delay for children followed in an urban primary care 
network using an electronic health record. Pediatrics 2006;118:e1680-6.

89.	Leu MG, O’Connor KG, Marshall R, Price DT, Klein JD. Pediatricians’ use of health 
information technology: a national survey. Pediatrics 2012;130:e1441-6.

90.	Ferranti JM, Horvath MM, Jansen J, Schellenberger P, Brown T, DeRienzo CM, et al. 
Using a computerized provider order entry system to meet the unique prescribing needs 
of children: description of an advanced dosing model. BMC Med Inform Decis Mak 
2011;11:14.

91.	Lehmann CU; Council on Clinical Information Technology. Pediatric aspects of 
inpatient health information technology systems. Pediatrics 2015;135:e756-68.

92.	Lehmann CU, O’Connor KG, Shorte VA, Johnson TD. Use of electronic health record 
systems by office-based pediatricians. Pediatrics 2015;135:e7-15.

93. Foster CB, Martinez KA, Sabella C, Weaver GP, Rothberg MB. Patient satisfaction 
and antibiotic prescribing for respiratory infections by telemedicine. Pediatrics 
2019;144:e20190844.

94.	 Joseph CLM, Mahajan P, Buzzelli-Stokes S, Jacobsen G, Johnson DA, Duffy E, et 
al. Participant-level characteristics differ by recruitment setting when evaluating a 
behavioral intervention targeting adolescents with asthma. J Asthma 2021;58:370-7. 

95.	Dayal P, Hojman NM, Kissee JL, Evans J, Natale JE, Huang Y, et al. Impact of 
telemedicine on severity of illness and outcomes among children transferred from 
referring emergency departments to a children's hospital PICU. Pediatr Crit Care Med 
2016;17:516-21.

96.	 Simpson J, Renyer G. Utilizing telepresence to increase socialization and interactive 
engagement among pediatric patients with cystic fibrosis during hospital admission. 
Pediatr Pulmonol 2018;53:415.

97.	Perry TT, Leisenring PK, Harwell SA, Jones SM, Carroll JL, Berlinski A, et al. High-
quality pediatric spirometry via telemedicine. J Allergy Clin Immunol 2018;141: 
AB103.  

98.	Mathew SR, Elia J, Penfil S, Slamon NB. Application of telemedicine technology to 
facilitate diagnosis of pediatric postintensive care syndrome. Telemed J E Health 2020; 
26:1043-50.

99.	Pick J, Batra AS. Cardiac consult: expanding cardiac care to pediatric patients in distant 
communities to assist general pediatricians with the management of new murmurs in an 
effort to cut costs and promote efficiency*. Pediatrics 2018;141(1 MeetingAbstract):11.

100.	Naka F, Makkar H, Lu J. Teledermatology: Kids are not just little people. Clin Dermatol 
2017;35:594-600.

101.	Pathipati AS, Moshfeghi DM. Telemedicine applications in pediatric retinal disease. J 
Clin Med 2017;6:36.

https://doi.org/10.3345/cep.2021.00787


Jung SY, et al. Current trend of healthcare ICT in pediatrics www.e-cep.org

102.	Satou GM, Rheuban K, Alverson D, Lewin M, Mahnke C, Marcin J, et al. Telemedicine 
in pediatric cardiology: a scientific statement from the american heart association. 
Circulation 2017;135:e648-78.

103.	Berlinski A, Leisenring P, Harwell SA, Perry TT, Carroll J. A feasibility study to provide 
high-quality pediatric spirometry via telemedicine at remote locations. In: B107. 
Optimizing patient centered approaches in pulmonary, sleep, and critical care. American 
Thoracic Society International Conference Abstracts. American Thoracic Society; 
2017:A4830.

104.	Bauer NS, Carroll AE, Saha C, Downs SM. Experience with decision support system 
and comfort with topic predict clinicians’ responses to alerts and reminders. J Am Med 
Inform Assoc 2016;23(e1):e125-30.

105.	Bell RC, Yager PH, Clark ME, Roumiantsev S, Venancio HL, Chipman DW, et al. 
Telemedicine versus face-to-face evaluations by respiratory therapists of mechanically 
ventilated neonates and children: a pilot study. Respir Care 2016;61:149-54.

106.	Kulkarni R, Carlson L, Malouin RA, Bird ML. Telehematology: expanding compre
hensive care for pediatric patients with blood disorders through telemedicine at several 
delivery sites (medical homes, hospital clinics, home setting and hemophilia treatment 
centers (HTC)) and with interdisciplinary providers. Blood 2015;126:5576.  

107	 Namazova-Baranova L, Vishneva E, Antonova E, et al. The remote monitoring 
technologies in the patient risk management. Value  Health 2015;18:A693-4.  

108.	Matsukiyo A, Goh AC, Takizawa M, Asagai Y. Patient satisfaction survey on the 
e-MADO telerehabilitation system for pediatric patients and their family. Physiotherapy 
2015;101:e962-3.  

109.	Bator EX, Gleason JM, Lorenzo AJ, Kanaroglou N, Farhat WA, Bägli DJ, et al. 
The burden of attending a pediatric surgical clinic and family preferences toward 
telemedicine. J Pediatr Surg 2015;50:1776-82. 

110.	Herendeen N, Deshpande P. Telemedicine and the patient-centered medical home. 
Pediatr Ann 2014;43:e28-32.

111.	Dharmar M, Romano PS, Kuppermann N, Nesbitt TS, Cole SL, Andrada ER, et al. 
Impact of critical care telemedicine consultations on children in rural emergency 
departments. Crit Care Med 2013;41:2388-95.

112.	Lasierra N, Alesanco A, Gilaberte Y, Magallón R, García J. Lessons learned after a 
three-year store and forward teledermatology experience using internet: Strengths and 
limitations. Int J Med Inform 2012;81:332-43.

113.	Salerno R, Toohey D, Gacioch B, Callas P. The use of telemedicine to teach resuscitation 
of critically ill children to rural emergency departments. Critical Care Med 2009;37: 
A285.

114.	Fogel AL, Teng JMC. Pediatric teledermatology: a survey of usage, perspectives, and 
practice. Pediatr Dermatol 2015;32:363-8.

115.	Ehrlich AI, Kobrinsky BA, Petlakh VI, Rozinov VM, Shabanov VE. Telemedicine for a 
Children's Field Hospital in Chechnya. J Telemed Telecare 2007;13:4-6.

116.	Marcin JP, Nesbitt TS, Kallas HJ, Struve SN, Traugott CA, Dimand RJ. Use of 
telemedicine to provide pediatric critical care inpatient consultations to underserved 
rural Northern California. J Pediatr 2004;144:375-80.

117.	Vyas S, Murren-Boezem J, Solo-Josephson P. Analysis of a pediatric telemedicine 
program. Telemed J E Health 2018 Apr 24. https://doi.org/10.1089/tmj.2017.0281. 
[Epub]. 

118.	Kim JW, Tiyyagura G, Langhan M. A qualitative analysis of general emergency medicine 
providers’ perceptions on pediatric emergency telemedicine. Pediatr Emerg Care 
2019;35:856-61.

119.	Utidjian L, Abramson E. Pediatric telehealth: opportunities and challenges. Pediatr Clin 
North Am 2016;63:367-78.

120.	Nathanson S, Dommergues MA, Hentgen V, Arditty F, Greder Belan A, Carton B, et 
al. Contribution of teledermatology in a hospital pediatrics department. Arch Pediatr 
2018;25:13-7. 

121.	Rogers G. Using telemedicine for pediatric preanesthesia evaluation: a pilot project. J 
Perianesth Nurs 2020;35:3-6.

122.	Notario PM, Gentile E, Amidon M, Angst D, Lefaiver C, Webster K. Home-based 
telemedicine for children with medical complexity. Telemed J E Health 2019;25:1123-
32.

123.	Penza KS, Murray MA, Myers JF, Maxson J, Furst JW, Pecina JL. Treating pediatric 
conjunctivitis without an exam: An evaluation of outcomes and antibiotic usage. J 
Telemed Telecare 2020;26:73-8. 

124.	Chen JJ, Cooper DM, Haddad F, Sladkey A, Nussbaum E, Radom-Aizik S. Tele-exercise 
as a promising tool to promote exercise in children with cystic fibrosis. Front Public 
Health 2018;6:269.

125. 	Tomines A. Pediatric telehealth: approaches by specialty and implications for general 
pediatric care. Adv Pediatr 2019;66:55-85.

126. 	Dharmar M, Simon A, Sadorra C, Friedland G, Sherwood J, Morrow H, et al. Reducing 
loss to follow-up with tele-audiology diagnostic evaluations. Telemed J E Health 
2016;22:159-64. 

127. 	Munoz RA, Burbano NH, Motoa MV, Santiago G, Klevemann M, Casilli J. 
Telemedicine in pediatric cardiac critical care. Telemed J E Health 2012;18:132-6.

128. 	Bagayoko CO, Niang M, Anne A, Traoré D, Sangho H, Traoré AK, et al. The delegation 
of tasks in the era of e-health to support community interventions in maternal and child 
health: lessons learned from the PACT-Denbaya project. Med Sante Trop 2017;27:354-
9. 

129. 	Fieleke DR, Edison K, Dyer JA. Pediatric teledermatology--a survey of current use. 
Pediatr Dermatol 2008;25:158-62.

130. 	Flesche CW, Jalowy A, Inselmann G. Telemedizin in der Hochseeschifffahrt--Hightech 
aus Tradition [Telemedicine in the maritime environment--hightech with a fine 
tradition]. Med Klin (Munich) 2004;99:163-8. 

131. 	Nelson EL, Palsbo S. Challenges in telemedicine equivalence studies. Eval Program 
Plann 2006;29:419-25. 

132. 	Berbyuk Lindström N, Rodríguez Pozo R. Perspectives of nurses and doulas on the 
use of information and communication technology in intercultural pediatric care: 
qualitative pilot study. JMIR Pediatr Parent 2020;3:e16545.

133. 	Laing CM, Moules NJ, Estefan A, Lang M. Stories that heal: understanding the effects 
of creating digital stories with pediatric and adolescent/young adult oncology patients. J 
Pediatr Oncol Nurs 2017;34:272-82.

134. 	Kim GR, Lehmann CU. The impact of the Internet on pediatric medicine. Paediatr 
Drugs 2003;5:433-41.

135.	Niemelä R, Pikkarainen M, Ervasti M, Reponen J. The change of pediatric surgery 
practice due to the emergence of connected health technologies. Technol Forecast Soc 
Change 2019;146:352-65.


