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BACKGROUND 

Rural and remote communities in Australia and Canada experience barriers to accessing healthcare 
services (1). These barriers are especially pronounced when attempting to access more specialized 
health care services, such as paediatrics (2–4). Both countries have implemented programs that aim 
to bridge the gap between rural communities and specialized healthcare. One such service is 
telepaediatrics.  

Telepaediatrics, as part of telehealth, refers to any paediatric health-related service, network, or 
medical tool that transmits voice, data, images and information through telecommunication 
programs as part of providing health services (5–7). Telehealth services are ideal because they 
remove the need to relocate the rural patient to urban specialist sites (5–7).   

In a WHO survey (2010), 60% of member countries had telehealth services in place, but only 30% of 
these programs were implemented as part of routine care (8). Only 3 member countries had 
established telepaediatric services in place (8). No previous investigations examine the use of 
telehealth programs in urban versus rural settings (8). This review aims to identify the common 
barriers to telepaediatric services in rural Australia and Canada and outlines suggestions for future 
implementation.   

 

KEY FINDINGS 
 

 

Poor cooperation between rural and urban health care workers. 
Urban physicians are often unaware of rural health constraints, while rural 
physicians may disagree with urban physician’s prescribed treatments, both 
affecting the patient’s receipt of services. 

 

 

Scheduling issues impact use of telepaediatric services. 
Factors such as time zone changes between urban and rural sites, understaffing at 
the rural site, and ability of patients to modify their schedules can lead to less 
meetings and poor use of services 

 

 

Problems with service technology encourages discontinuation of program 

Technology problems were noted to often delay conversation, affect the quality of 
meetings, and stop meetings altogether, further impacting service use. 

 

 

Hiring a telehealth coordinator was most often reported solution.  
A telehealth coordinator can act as a single point of contact between stakeholders 
that would oversee coordinating schedules, booking, and follow up.  

 

 

Design of service technology must be improved and tailored.  
Technology used in telepaediatric services should be easy to set up, incorporate 
visual instructions, and be child friendly.  
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Support from both rural and urban stakeholders must be encouraged 
Both rural and urban stakeholders should be fully committed to the deliverance of 
telepaediatric services. These stakeholders should also be prepared to 
accommodate the needs of the other in facilitating service delivery 

 

SOLUTIONS AND BARRIERS 

This review identified 7 major barriers and 6 major solutions to establishing telepaediatric services in 
rural Australia and Canada, as outlined in the figure below. A major overall finding that facilitated the 
transition from barrier to solution was encouraging the continued cooperation between urban and 
rural healthcare settings. Given the lack of specialists in rural settings and the fact that urban 
specialists were often uninformed of the limitations in a rural healthcare setting (3,9–12), facilitating 
knowledge exchange between urban and rural practitioners was paramount to better serving 
patients and their families in ways that did not cause undue stress or hinder treatment plans.       

 

The single most reported solution across all literature was the need for a telehealth coordinator in 
rural and remote settings (3,9,11,13–19). This solution directly addresses the scheduling barrier 
(9,10,12,17,20,21) also identified in this review. Face to face pre-planning as a solution directly 
addressed the barrier that rural and urban physicians do not effectively co-operate in delivering 
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telehealth (12). Patients reported that prior needs assessments with urban physicians were rarely 
conducted (3,10–12) and that a disagreement between urban and rural physicians over treatments, 
such as prescriptions, halted effective care (21). The solution of face to face pre-planning involving 
rural and urban physicians along with the patient and their family could effectively bridge this divide 
so interruptions to care do not occur.   

 

FUTURE CONSIDERATIONS 

Currently, no universal set of guidelines for establishing telepaediatric services exists in the literature. 
This review provides the beginning of a framework for building and implementing these services.   

Considerations should be made surrounding rural specificity of healthcare (22). eHealth, a broad 
concept within which telehealth and thus telepaediatrics, falls as a framework for rural healthcare is 
still relatively new. Some rural and remote communities may have adopted these concepts more than 
others (23,24). Communities familiarity with this form of healthcare delivery should be taken into 
consideration in the method of implementation of the service and education of the community.   

The use of telehealth is unable to completely outsource face-to-face meetings with health care 
professionals (10,11,15,19,25,26). It should not be expected that with the implementation of paediatric 
telehealth, any in-person contact with a specialized health care professional is dismissed. Face-to-face 
meetings are effective for establishing patient-provider trust and allows for more effective 
collaboration between the patient’s urban and rural physicians (6,27). This balance between when to 
use technology over face-to-face meetings, must be established in future telepaediatrics services in 
rural and remote areas.   

Lastly, the uniqueness of paediatrics as a medical speciality, must be worked into the system of rural 
and remote telehealth services. For example, the child-friendliness of technology used in 
telepaediatrics, is much more important than the technology in telehealth approaches to other 
specialities (28,29). In addition, both the patient’s and caregiver’s reaction to telehealth practices and 
technology have to be accounted for, as one can influence the other and promote discontinuation of 
the service in some cases (15,30,31). Telehealth approaches to healthcare service delivery become 
especially important in a paediatric setting, where both children and caregiver would be need to 
relocated to urban specialist sites otherwise, increasing costs and induced stress (31,32). 

 

METHODS  

A structured scoping review was undertaken to identify and categorize literature regarding 
telepaediatric services, across various medical sub-specialties, in Australia and Canada. Searches were 
conducted in a general eHealth database created previously by two research reviewers.  This review 
followed the framework proposed by Arksey & O'Malley (33). The five steps included in this framework 
were (1) identifying the research question (2) identifying relevant studies (3) study selection (4) 
charting the data (5) collating, summarizing and reporting the data. The scoping review identified 24 
primary sourced articles that met inclusion criteria. Articles that were focused on the satisfaction, 
sustainability or effectiveness of the service delivery of the programs (i.e. if articles focused on 
economics or on technical functionality of the telehealth technology) were included.   



Report: Telepaediatrics in rural and remote Australia and Canada 

           Spatial Determinants of Health Lab                  5                  DOI: http://dx.doi.org/10.22215/sdhlab/2019.5 

 

 

ACKNOWLEDGEMENTS 

This report was prepared as part of the Free Range International Knowledge Partnership program, 
funded by the Social Sciences and Humanities Research Council of Canada (SSHRC). The report 
summarises the findings from the Senior Honours Thesis paper, Telepaediatric services for rural and 
remote Canadian and Australian regions: a scoping review of implementation barriers and solutions 
by Sydney Morris as part of requirements for a Bachelor of Health Sciences degree, conferred in June 
2019. 

 

REFERENCES 

1.        Gessert C, Waring S, Bailey-Davis L, Conway P, Roberts M, VanWormer J. Rural definition of 
health: a systematic literature review. BMC Public Health [Internet]. 2015 Dec 14 [cited 2019 
Nov 14];15(1):378. Available from: 
http://bmcpublichealth.biomedcentral.com/articles/10.1186/s12889-015-1658-9 

2.        Fleet R, Poitras J, Maltais-Giguère J, Villa J, Archambault P. A descriptive study of access to 
services in a random sample of Canadian rural emergency departments. BMJ Open [Internet]. 
2013 Nov 27 [cited 2019 Nov 14];3(11):e003876. Available from: 
http://www.ncbi.nlm.nih.gov/pubmed/24285633 

3.        Smith A, Armfield N, White M, Williams M, Koh T, Hurley T, et al. Clinical services and 
professional support: A review of mobile telepaediatric services in Queensland. Stud Health 
Technol Inform. 2010 Jan 1;161:149–58.  

4.        Starr S, Campbell LR, Herrick CA. Factors affecting use of the mental health system by rural 
children. Issues Ment Health Nurs [Internet]. 2002 Jan 1;23(3):291–304. Available from: 
https://doi.org/10.1080/016128402753543027 

5.        Brophy PD. Overview on the challenges and benefits of using telehealth tools in a pediatric 
population. Adv Chronic Kidney Dis [Internet]. 2017 Jan 1 [cited 2019 Nov 14];24(1):17–21. 
Available from: https://linkinghub.elsevier.com/retrieve/pii/S1548559516301537 

6.        Singh R, Mathiassen L, Stachura ME, Astapova E V. Sustainable rural telehealth innovation: a 
public health case study. Health Serv Res [Internet]. 2010 Aug [cited 2019 Nov 14];45(4):985–
1004. Available from: http://www.ncbi.nlm.nih.gov/pubmed/20459449 

7.        Canada’s Health Informatics Association. 2013 Canadian Telehealth Report [Internet]. 2013. 
Available from: https://www.synaptek.ca/2017/10/27/2013-canadian-telehealth-report/ 

8.        World Health Organization. Telemedicine: opportunities and developments in member states: 
report on the second global survey on eHealth [Internet]. Geneva PP - Geneva: World Health 
Organization; 2010. (Global Observatory for eHealth Series, 2). Available from: 
https://apps.who.int/iris/handle/10665/44497 

http://bmcpublichealth.biomedcentral.com/articles/10.1186/s12889-015-1658-9
http://www.ncbi.nlm.nih.gov/pubmed/24285633
https://doi.org/10.1080/016128402753543027
https://linkinghub.elsevier.com/retrieve/pii/S1548559516301537
http://www.ncbi.nlm.nih.gov/pubmed/20459449
https://www.synaptek.ca/2017/10/27/2013-canadian-telehealth-report/
https://apps.who.int/iris/handle/10665/44497


Report: Telepaediatrics in rural and remote Australia and Canada 

           Spatial Determinants of Health Lab                  6                  DOI: http://dx.doi.org/10.22215/sdhlab/2019.5 

 

9.        Ens CDL, Hanlon-Dearman A, Millar MC, Longstaffe S. Using telehealth for assessment of Fetal 
Alcohol Spectrum Disorder: the experience of two Canadian rural and remote communities. 
Telemed e-Health [Internet]. 2010 Oct 1 [cited 2019 Nov 15];16(8):872–7. Available from: 
https://www.liebertpub.com/doi/10.1089/tmj.2010.0070 

10.      Greenberg N, Boydell KM, Volpe T. Pediatric telepsychiatry in Ontario: caregiver and service 
provider perspectives. J Behav Health Serv Res [Internet]. 2006 Feb 24 [cited 2019 Nov 
15];33(1):105–11. Available from: http://link.springer.com/10.1007/s11414-005-9001-3 

11.      Edirippulige S, Smith A. Telepaediatrics in Queensland: Evidence for quality, reliability and 
sustainability. E-Health Syst Qual Reliab Model Stand. 2010 Jan 1;253–62.  

12.      Volpe T, Boydell K, Pignatiello A. Mental health services for Nunavut children and youth: 
Evaluating a telepsychiatry pilot project. Rural Remote Health. 2014 May 16;14:2673. 

13.      Rowell PD, Pincus P, White M, Smith AC. Telehealth in paediatric orthopaedic surgery in 
Queensland: a 10-year review. ANZ J Surg [Internet]. 2014 Dec 1 [cited 2019 Nov 
17];84(12):955–9. Available from: http://doi.wiley.com/10.1111/ans.12753 

14.      Rimal D, Huang Fu JH, Gillett D. Our experience in using telehealth for paediatric plastic surgery 
in Western Australia. ANZ J Surg [Internet]. 2017 Apr 1 [cited 2019 Nov 17];87(4):277–81. 
Available from: http://doi.wiley.com/10.1111/ans.13925 

15.      Fairweather GC, Lincoln MA, Ramsden R. Speech-language pathology teletherapy in rural and 
remote educational settings: Decreasing service inequities. Int J Speech Lang Pathol [Internet]. 
2016 Nov 4 [cited 2019 Nov 17];18(6):592–602. Available from: 
http://www.ncbi.nlm.nih.gov/pubmed/27063692 

16.      Ryan V-N, Stathis S, Smith AC, Best D, Wootton R. Telemedicine for rural and remote child and 
youth mental health services. J Telemed Telecare [Internet]. 2005 Dec 2 [cited 2019 Nov 
17];11(2_suppl):76–8. Available from: 
http://journals.sagepub.com/doi/10.1258/135763305775124902 

17.      McWilliams TL, Gilroy F, Wood FM. The successes and challenges of providing a paediatric 
burns service by telehealth in Western Australia. J Telemed Telecare [Internet]. 2007 Dec 2 
[cited 2019 Nov 17];13(3_suppl):63–4. Available from: 
http://journals.sagepub.com/doi/10.1258/135763307783247185 

18.      Smith AC, Coulthard M, Clark R, Armfield N, Taylor S, Goff R, et al. Wireless telemedicine for 
the delivery of specialist paediatric services to the bedside. J Telemed Telecare [Internet]. 2005 
Dec 2 [cited 2019 Nov 17];11(2_suppl):81–5. Available from: 
http://journals.sagepub.com/doi/10.1258/135763305775124669 

19.      Wood J, Stathis S, Smith A, Krause J. E-CYMHS: an expansion of a child and youth telepsychiatry 
model in Queensland. Australas Psychiatry [Internet]. 2012 Aug 6 [cited 2019 Nov 
17];20(4):333–7. Available from: 
http://journals.sagepub.com/doi/10.1177/1039856212450756 

https://www.liebertpub.com/doi/10.1089/tmj.2010.0070
http://link.springer.com/10.1007/s11414-005-9001-3
http://doi.wiley.com/10.1111/ans.12753
http://doi.wiley.com/10.1111/ans.13925
http://www.ncbi.nlm.nih.gov/pubmed/27063692
http://journals.sagepub.com/doi/10.1258/135763305775124902
http://journals.sagepub.com/doi/10.1258/135763307783247185
http://journals.sagepub.com/doi/10.1258/135763305775124669
http://journals.sagepub.com/doi/10.1177/1039856212450756


Report: Telepaediatrics in rural and remote Australia and Canada 

           Spatial Determinants of Health Lab                  7                  DOI: http://dx.doi.org/10.22215/sdhlab/2019.5 

 

20.      Edirippulige S, Reyno J, Armfield NR, Bambling M, Lloyd O, McNevin E. Availability, spatial 
accessibility, utilisation and the role of telehealth for multi-disciplinary paediatric cerebral 
palsy services in Queensland. J Telemed Telecare [Internet]. 2016 Oct 10 [cited 2019 Nov 
17];22(7):391–6. Available from: 
http://journals.sagepub.com/doi/10.1177/1357633X15610720 

21.      Boydell KM, Volpe T, Kertes A, Greenberg N. A review of the outcomes of the 
recommendations made during paediatric telepsychiatry consultations. J Telemed Telecare 
[Internet]. 2007 Sep 24 [cited 2019 Nov 17];13(6):277–81. Available from: 
http://journals.sagepub.com/doi/10.1258/135763307781644889 

22.      Peters P, Carson D, Porter R, Vuin A, Carson D, Ensign P. My village is dying? Integrating 
methods from the inside out. Can Rev Sociol Can Sociol [Internet]. 2018 Aug 1 [cited 2019 Nov 
18];55(3):451–75. Available from: http://doi.wiley.com/10.1111/cars.12212 

23.      Rosina R, Starling J, Nunn K, Dossetor D, Bridgland K. Telenursing: clinical nurse consultancy for 
rural paediatric nurses. J Telemed Telecare [Internet]. 2002 Dec 2 [cited 2019 Nov 
18];8(3_suppl):48–9. Available from: 
http://journals.sagepub.com/doi/10.1258/13576330260440844 

24.      Cloutier P, Cappelli M, Glennie JE, Keresztes C. Mental health services for children and youth: a 
survey of physicians’ knowledge, attitudes and use of telehealth services. J Telemed Telecare 
[Internet]. 2008 Mar 1 [cited 2019 Nov 18];14(2):98–101. Available from: 
http://journals.sagepub.com/doi/10.1258/jtt.2007.070815 

25.      Hopper B, Buckman M, Edwards M. Evaluation of satisfaction of parents with the use of 
videoconferencing for a pediatric genetic consultation. Twin Res Hum Genet [Internet]. 2011 
Aug 1 [cited 2019 Nov 18];14(4):343–6. Available from: 
https://www.cambridge.org/core/product/identifier/S1832427400011567/type/journal_articl
e 

26.      Desai S, Williams ML, Smith AC. Teleconsultation from a secondary hospital for paediatric 
emergencies occurring at rural hospitals in Queensland. J Telemed Telecare [Internet]. 2013 
Oct 10 [cited 2019 Nov 18];19(7):405–10. Available from: 
http://www.ncbi.nlm.nih.gov/pubmed/24218355 

27.      Williams M, Smith A. Paediatric outreach services. J Paediatr Child Health [Internet]. 2004 Sep 
[cited 2019 Nov 18];40(9–10):501–3. Available from: http://doi.wiley.com/10.1111/j.1440-
1754.2004.00450.x 

28.      Lambert V, Coad J, Hicks P, Glacken M. Young children’s perspectives of ideal physical design 
features for hospital-built environments. J Child Heal Care [Internet]. 2014 Mar 19 [cited 2019 
Nov 18];18(1):57–71. Available from: 
http://journals.sagepub.com/doi/10.1177/1367493512473852 

29.      Allsop MJ, Holt RJ, Levesley MC, Bhakta B. The engagement of children with disabilities in 
health-related technology design processes: Identifying methodology. Disabil Rehabil Assist 

http://journals.sagepub.com/doi/10.1177/1357633X15610720
http://journals.sagepub.com/doi/10.1258/135763307781644889
http://doi.wiley.com/10.1111/cars.12212
http://journals.sagepub.com/doi/10.1258/13576330260440844
http://journals.sagepub.com/doi/10.1258/jtt.2007.070815
https://www.cambridge.org/core/product/identifier/S1832427400011567/type/journal_article
https://www.cambridge.org/core/product/identifier/S1832427400011567/type/journal_article
http://www.ncbi.nlm.nih.gov/pubmed/24218355
http://doi.wiley.com/10.1111/j.1440-1754.2004.00450.x
http://doi.wiley.com/10.1111/j.1440-1754.2004.00450.x
http://journals.sagepub.com/doi/10.1177/1367493512473852


Report: Telepaediatrics in rural and remote Australia and Canada 

           Spatial Determinants of Health Lab                  8                  DOI: http://dx.doi.org/10.22215/sdhlab/2019.5 

 

Technol [Internet]. 2010 Jan 26 [cited 2019 Nov 18];5(1):1–13. Available from: 
http://www.ncbi.nlm.nih.gov/pubmed/19941436 

30.      Ames KE, Rennick JE, Baillargeon S. A qualitative interpretive study exploring parents’ 
perception of the parental role in the paediatric intensive care unit. Intensive Crit Care Nurs 
[Internet]. 2011 Jun 1 [cited 2019 Nov 18];27(3):143–50. Available from: 
https://www.sciencedirect.com/science/article/abs/pii/S0964339711000279 

31.      Matlow AG, Moody L, Laxer R, Stevens P, Goia C, Friedman JN. Disclosure of medical error to 
parents and paediatric patients: assessment of parents’ attitudes and influencing factors. Arch 
Dis Child [Internet]. 2010 Apr 1 [cited 2019 Nov 18];95(4):286–90. Available from: 
http://www.ncbi.nlm.nih.gov/pubmed/19948514 

32.      Smith AC, Youngberry K, Christie F, Isles A, McCrossin R, Williams M, et al. The family costs of 
attending hospital outpatient appointments via videoconference and in person. J Telemed 
Telecare [Internet]. 2003 Dec 2 [cited 2019 Nov 18];9(2_suppl):58–61. Available from: 
http://journals.sagepub.com/doi/10.1258/135763303322596282 

33.      Arksey H, O’Malley L. Scoping studies: towards a methodological framework. Int J Soc Res 
Methodol [Internet]. 2005 Feb [cited 2019 Nov 18];8(1):19–32. Available from: 
http://www.tandfonline.com/doi/abs/10.1080/1364557032000119616 

 

 

 

http://www.ncbi.nlm.nih.gov/pubmed/19941436
https://www.sciencedirect.com/science/article/abs/pii/S0964339711000279
http://www.ncbi.nlm.nih.gov/pubmed/19948514
http://journals.sagepub.com/doi/10.1258/135763303322596282
http://www.tandfonline.com/doi/abs/10.1080/1364557032000119616

