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Abstract. The purpose of this study was to review different telemedicine services 
in diagnosis, treatment and management of various children diseases and providing 
an overview of systematic reviews conducted in this regard. We searched English 
articles published in peer-reviewed journals between 2000 to 2016. We found that 
tele-pediatric services have been reported in various areas such as cardiology, burn, 
diabetes, obesity, emergency medicine, speech and hearing loss, Ear, Nose and 
Throat, psychology and psychiatry, radiology, oncology, home healthcare, asthma, 
genetics and dentistry. These studies mainly reported positive results. However, 
systematic reviews in tele-pediatric showed that these studies have not proven the 
clinical effectiveness or suggested further studies to assess the clinical outcomes of 
services provided through telemedicine technologies.  
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1. Introduction 

According to American Telemedicine Association, telemedicine is “the use of medical 
information exchanged from one site to another via electronic communications to 
improve a patient’s clinical health status” [1]. Tele-pediatric (application of telemedicine 
for children) is used in the areas of medicine in which the distance is an issue, and 
includes services such as diagnosis, treatment, prevention of diseases, care 
providers’/patients' education, research and care evaluation [2]. Pediatric services 
typically include care provided to children from birth to 18 years of age [3]. The purpose 
of this study was to review and introduce different tele-pediatric services and the 
consequences of using this type of services and providing an overview of systematic 
reviews conducted in this regard. 

2. Method 

A combination of keywords such as “children”, “child”, “pediatric”, “telehealth”, 
“telecare”, “telemedicine”, “tele”, “review” and “systematic review” were searched in 
different databases including “PubMed/Medline”, “Science Direct”, “Web of Science” 
and “Cochrane library”. In addition, we searched specialized journals in the field of 
telemedicine and considered the related references in selected articles. The inclusion 
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criteria were: 1) published English papers in peer-reviewed journals between 2000 to 
2016, 2) papers reported a telemedicine service for children only or parents of children. 
In addition, the exclusion criteria were: 1) Articles focused on both children and adults, 
unless the findings were reported separately in the article or more than 50% of 
participations were children. 2) Infant and newborn community. After screening the titles 
and abstracts and removing the unrelated papers, full text of included papers were 
reviewed. The review has been done by two independent reviewers. If there were 
disagreements, a discussion was conducted to reach a consensus. We classified articles 
according to the medical domains and discussed these areas by proving some examples 
of studies and relevant reported outcomes. We defined telemedicine as any healthcare 
services provided remotely through synchronous or asynchronous communication by 
any modalities and technologies to children or their parents.  

3. Results and discussion 

Telemedicine is used in various clinical domains for children. In the following sections, 
each of these areas and related literature and outcomes are discussed. 

Cardiology: Pediatric tele-cardiology has been applied in different age groups.  It 
was found that tele-echocardiography increases efficiency and the quality of care, 
reduces unnecessary patient transport, improves sonographer skills, saves cost, reduces 
the length of stay in the Coronary Care Unit (CCU) and increases physicians’ and 
patients’ satisfaction [4]. Pediatricians perceived this type of services practical and cost-
effective [5]. Appropriate exchange of information between hospitals, better use of 
equipment, improved distance learning in terms of clinicians’ perspectives and rapid 
diagnosis, reduced costs and access to children heart tele-consultation from the 
perspective of the patients have also been reported [6]. 

Burn: In tele-burn projects for children, store and forward and videoconferencing 
modes are used [7-8]. According to studies, tele-burn services for children leads to cost 
savings of patient travel and patients’ convenient access to specialized services [9]. The 
quality of information collected through videoconferencing was the same as the in-
person visits and agreement in consultation between these two methods was reported 
84% [10]. 

Diabetes: According to the studies, telemedicine was in accordance with the in 
person visits, and reduces the time and cost as well as improves rural children's access to 
diabetic care [11]. Telephone consultation, videoconferencing between school nurses, 
child and clinical team [12], messaging [13] and web portal [14] are some of telemedicine 
services for diabetic children that can improve clinical outcomes (reduced Hemoglobin 
A1c (HbA1c)) [12-14], reduce unnecessary calls to care centers, reduce visits in 
Emergency Department (ED) and hospital admissions [12]. 

Obesity: The use of sensors to assess physical activity and dietary habits [15], tele-
consultation services [16], and tele-monitoring [17] are some of the telemedicine services 
in this domain. It was shown that both methods of telemedicine and telephone 
interventions are acceptable, feasible and effective in providing obesity treatment to 
children regarding outcomes (BMI, diet and quality of life) [18]. In addition, no 
difference was observed in parents’ satisfaction with telemedicine vs. in person 
consultation [16] and telemedicine vs. telephone consultation [18]. 

Emergency medicine: A study showed that tele-consultation for children living in 
rural areas resulted in fewer medication errors than telephone consultation [19]. 
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Telemedicine also resulted in a reduction in travel costs and emergency care costs [20]. 
Improving care quality, diagnosis and treatment, patients’ and provider’s satisfaction 
[21-22] have also been reported for tele-pediatrics in emergency services. Additionally, 
a study showed 98% and 92.5% agreement in treatment and diagnosis between in person 
and telemedicine services for emergency [23]. 

Speech and hearing loss: Tele-interventions have been used for deaf or hard-of-
hearing children [24] in cases of children with stuttering problems [25] and training 
parents in the early stages of autism [26]. According to an RCT on deaf children, 
telehealth services increased cost savings [27]. Furthermore, effectiveness of 
videoconference services for students with speech problems and their improvement were 
similar to in person services [28]. The studies on students, families, speech therapy 
pathologists and school principals also showed a high satisfaction with telehealth 
services [29]. A review showed that the use of telehealth had a positive effect on 
children's speech-language but the evidence in this area is still low and not enough to 
influence clinical practices and policy development [30]. 

Ear, Nose, Throat (ENT): Agreement on synchronous [31] and asynchronous 
methods [32] for assessment of paediatric ENT conditions were equivalent to in person 
method, and the agreement rate on synchronous mode is better [31]. The same result has 
been reported for tele-screening of hearing problems of primary school children [33]. 
Some studies also suggest the effectiveness of videoconference services in assessing 
ENT status [34]. The reduced average waiting time of referral (73 to 29 days) and the 
more economical nature of videoconference-based tele-ENT consultation has been also 
reported [35]. 

Psychiatry and psychology: Diagnostic outcomes and psychology problem 
assessment for children via videoconference, telephone and email was effective [36]. 
Reduced cost in rural centers by tele-psychiatry [37] and high parents' and children’s 
satisfaction with tele-psychiatry has been reported [38]. An RCT on the effectiveness of 
videoconferencing on training skills of parents of children with attention deficit 
hyperactivity disorder showed that the treatment and parents' education was similar to in 
person method [39]. Additionally, mobile services to treat anxiety [40] and interactive 
video services for the treatment of depression [41] indicated the success of these methods. 

Radiology: The use of tele-radiology has been reported in education of physicians, 
students and radiologists through web-based videoconferencing [42-43], and the 
detection of radiological images with Smartphone [44]. In a study, diagnostic accuracy 
of CT and MRI images of children by a mobile was 97.52% [44]. Improved access, avoid 
unnecessary travels, saving costs and improving outcomes due to rapid reporting and 
intervention have been reported in children tele-radiology [44-45]. 

Oncology: Services such as psychology interventions and stress reduction for 
children with cancer [46-47], neuro-oncology consultation via email, requesting for 
visual communication, answering neuro-oncology questions [48], videoconference for 
the diagnosis of brain tumors [49] have been reported. Tele-support services after 
discharge has brought families' high satisfaction [50]. Furthermore, the agreement 
between diagnosis via telemedicine and the routine method was 90.6% [51]. 
Implementation of home care after discharge with telephone consultation had a major 
effect on meeting the needs of children with cancer and reduced unplanned 
hospitalizations [52]. 

Home care: These services have been used in the areas such as consultation for 
palliative care [53-54], web-based telemedicine to reduce hospitalizations and sudden 
death in children with heart problems [55], telemedicine-based robotic rehabilitation 
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services for children with joint damage and cerebral palsy [56]. Implementation of 
palliative care at home with internet and telephone consultation showed that this service 
was feasible and acceptable and reduced imposed responsibilities on families. 
Satisfaction and quality of life was similar to the control group [53]. A videoconference-
based home care program for children with cancer showed parents' satisfaction and 
reduced the level of children concern with no effect on increased costs [57]. 

Asthma: Peak expiratory flows test, asthma control test, daily asthma diaries, 
adherence to treatment, and quality of life have been assessed [58-59]. An RCT on a web 
application of monitoring and education indicated improved self-management skills and 
children's quality of life [59]. A study on tele-monitoring at home and teaching children 
through a website showed that inhalation (94% vs. 89%), adherence to daily asthma 
diaries (35.4% vs. 20.8%) in telemedicine group was better than the control group [58].  

Genetics: Using tele-genetics has been reported in the areas such as tele-
consultation and remote education [60-63]. Although parents perceived tele-genetic 
consultations positive, they preferred face to face services [61]. Additionally, the most 
important challenge of tele-genetics is reimbursement and cost [63]. A review showed 
that in tele-genetics studies, costs have not been measured officially and most studies 
only have pointed out the effect of tele-genetics on saving travel cost and time [64]. 

Dentistry: Teledentistry can be used in online education, periodontics, oral 
pathology, oral medicine, orthodontics, detection of dental caries [65-66]. It’s very 
common for dental caries treatments in childhood [67] and screening programs in schools 
[66]. Comparison between in-person examination and teledentistry showed positive 
results [68]. Also, this method is reliable versus in person screening [66, 69]. Overall, 
teledentistry resulted in saved time, money and travel [70], improved the care quality 
[65] and facilitated the timely treatment by early diagnosis [71]. 

Systematic reviews of telehealth in pediatrics: In many areas, no systematic 
review is conducted and the number of current systematic reviews is also limited. A 
systematic review and meta-analysis by reviewing 10 RCTs showed that telemedicine 
had no effect on the HbA1c level, severe hypoglycemia or diabetic ketoacidosis in 
children with type 1 diabetes. Based on this review, limited data has been reported on 
patients’ satisfaction, quality of life and cost. The authors concluded that telemedicine 
benefits may not be adequately reported [72]. Another review of 13 studies on the patient 
outcomes in the management of children obesity showed that the interventions are 
effective on increasing screening for BMI and weight management [73]. A review of the 
tele-pediatrics in ED showed that the positive effects of these interventions could not be 
supported because of little evidence [74]. A scoping review on 23 studies about the 
management of children with hearing problems showed that most studies have focused 
on hearing screening and these services improved access and coverage in rural and 
remote areas and less attention is paid to diagnostic interventions and rehabilitation 
services [29]. Another review of rehabilitation of children with hearing loss showed that 
the effect of the use of online technologies on promoting learning in deaf children is 
positive but only four studies were eligible [75]. 

A review of telemedicine in psychology showed that the studies have addressed 
feasibility, cost-effectiveness, and the patients’/providers’ satisfaction and positive 
results were reported in all three domains. However, authors concluded that few studies 
have been conducted on clinical outcomes [76]. Another review on eight studies related 
to children with autism showed that telemedicine services were mainly implemented for 
behavioral and diagnostic assessment, training consultation, and monitoring behavioral 
interventions and telemedicine had positive effects on treating children with autism, but 
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more RCTs in real locations are needed [77]. Another review of 33 studies related to 
tele-home care showed that there were only six studies about children. This review 
showed that tele-home care has the ability to improve services and outcomes such as 
supportive roles for families, reduced stress, enhanced communication between 
physicians and families and reduced unplanned admissions [78]. A meta-analysis of nine 
studies on the effect of web or telephone-based self-care education of children with 
asthma suggested this intervention resulted in fewer school absences, reduced ED visits 
and hospitalizations [79]. In a systematic review, tele-genetics services in the field of 
children and adults showed that this service is suitable to provide consultation and 
follow-ups and has the capability of assessment and diagnosis of children suspected of 
genetic diseases [64]. Another review on teledentistry showed that education, diagnosis, 
consultation and treatment are common services in this domain [80]. Based on another 
review, teledentistry has an acceptable diagnostic performance in the detection of dental 
caries. However, more studies on effectiveness of teledentistry to caries detection are 
needed [81].  

4. Conclusion 

Studies have shown that the use of tele-pediatrics in most cases results in saving cost, 
reducing unnecessary travels, patients’ and providers' satisfaction, and better patient self-
management. Various results in terms of feasibility and acceptance, improvement of 
diagnosis quality and treatment outcomes, clinical effectiveness, improved accuracy of 
diagnosis, efficiency and quality of care have been reported. However, few systematic 
reviews were reported regarding tele-pediatrics, that most of them have shown some of 
these benefits. Most of original researches have shown positive clinical results; however, 
the results of systematic reviews except for limited cases have not confirmed positive 
clinical outcomes or suggested further studies to assess the clinical outcomes of tele-
pediatric services. We aimed to introduce the application areas of telepediatrics and 
reported outcomes not conducting a systematic review to analyze these outcomes. 
Therefore, we have limitations in these regard. However, in short, we can conclude that 
there is little evidence about clinical outcomes and effectiveness of telemedicine services 
for children. Therefore, conducting further systematic reviews of the specific 
applications of tele-pediatrics is recommended. Also it is suggested that in order to 
thorough implementation and long-term usage, evaluation of telemedicine systems have 
been done in the real environment and with a large number of users. 
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