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Background
There are 6–7 million children globally living with rheu-
matic diseases, with a large majority of these children 
residing in low resource income countries [1–4]. The 
true prevalence of disease is likely underestimated given 
the lack of epidemiological data and the burden of other 
conditions including malnutrition and infectious com-
municable diseases often take precedence in health care 
resource priority over chronic musculoskeletal (MSK) 
conditions [5]. Children with rheumatic conditions go 
unrecognized for many reasons including greater focus 
on other health care burdens in low-income countries 
and being lost in the ‘abyss of the unmet global MSK 
health care need.’ Despite there being effective treatments 
available, there is often marked delay to appropriate care 
resulting in worse clinical and socioeconomic outcomes, 
irreversible joint damage, lifelong disability, lower quality 
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Abstract
Background  Many children with rheumatic and musculoskeletal diseases are unrecognized. Identifying these 
children requires health care provider awareness, knowledge, and skills to recognize disease features and how (and 
when) to refer to specialist care. The aim of this paper is to highlight the need for better access to health care, review 
the essential role that education and virtual care play to address unmet need in low resource areas and especially to 
expand workforce capacity. Using collaborative partnerships, virtual platforms, and innovative assessment methods, 
musculoskeletal care and education can be delivered to reach a greater audience than ever before. Increased 
awareness through multiple initiatives and readily available resources are imperative to improve global rheumatology 
care.

Conclusion  The needs of children with rheumatic diseases and musculoskeletal conditions are vastly underserved 
around the world resulting in preventable morbidity and mortality. Expanded implementation of virtual education 
and e-health care platforms provides an opportunity to increase access to care for children globally.
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of life, and increased mortality [2, 6–8]. Children with 
Juvenile Idiopathic Arthritis (JIA) living in countries with 
lower Gross Domestic Product (GDP) have greater dis-
ease activity and damage than those living in wealthier 
countries [7]. Joint damage is known to be associated 
with referral delay [7]. This is a silent global crisis.

Identifying children with rheumatic disease and MSK 
disease requires health care providers in community 
settings to have awareness, knowledge, and skills to rec-
ognize the features and know when and how to refer to 
appropriate specialist providers. The aim of this paper 
is to highlight education and virtual care can address 
unmet health care needs in underserviced areas.

Main text
Workforce capacity
The global workforce of pediatric rheumatologists is lim-
ited with the burden of rheumatic disease far exceeding 
health care capacity and resources regardless of location 
and the country’s wealth [7, 8]. Europe has one pediatric 
rheumatologist for every million children with a higher 
number of pediatric rheumatologists in Western than 
Eastern Europe [8]. In order to provide adequate care, it 
has been established that one pediatric rheumatologist 
is required for every 200 000 children and at minimum 
one for every 400 000 children [8–10]. The United States 
currently meets 64% of the demand with many states not 
having a pediatric rheumatologist at all [8]. There is a 
limited physician workforce with 2.7 physicians in con-
tinental Africa per 10 000 people compared to 32.1 in 
Europe [1]. Access to pediatric rheumatology multidis-
ciplinary teams in Africa is scarce. There are challenges 
defining who qualifies as a pediatric rheumatologist in 
low resource settings, with various types of practitioners 
seeing children with rheumatic diseases. It is estimated 
there are currently 18 trained pediatric rheumatologists 
in Sub-Saharan Africa. The World Bank estimates Sub-
Saharan Africa has 500 million children under the age of 
14 which results in an unbelievable ratio of 41.6 million 
children per pediatric rheumatologist [11]. Health care 
is often concentrated in large urban areas forcing those 
living in rural and remote settings to seek care in urban 
centers, this results in time and transportation costs to 
families and is often a barrier to care. Given the lack of 
pediatric rheumatologists, health care systems rely on 
community health workers, general practitioners, pedia-
tricians, orthopedic surgeons, and adult rheumatologists 
to identify and manage rheumatic diseases when there 
is lack of access to specialized care; many have had little 
training in pediatric rheumatology. Not only is there a 
lack of physicians but there is a lack of allied health pro-
viders (AHP) and multidisciplinary teams in low resource 
income countries (LRIC) to provide essential care to 
these children.

Virtual care
Clinical practice in pediatric rheumatology has tradi-
tionally involved face to face consultation. The signifi-
cant global need and lack of trained providers in LRIC 
has further exacerbated lack of access to specialist care. 
Telemedicine has been an important development in 
other specialties (e.g. radiology/dermatology) but the use 
of telemedicine in pediatric rheumatology historically 
has been low due to physical exam limitations associ-
ated with virtual platforms [12, 13]. During the Covid-19 
pandemic the utilization of telemedicine increased expo-
nentially as practitioners were forced to rapidly develop 
alternative ways to provide continuity of care especially 
for vulnerable patients [14]. Pediatric rheumatologists 
began conducting virtual visits with considerable success, 
aided by the development of a variation of pGALS for 
remote working called video/virtual pGALS (v-pGALS) 
[14–16]. The v-pGALS has been validated with a sensi-
tivity of 93.7% and specificity of 100% for detecting MSK 
abnormalities [16]. The Childhood Arthritis and Rheu-
matology Research Alliance (CARRA) reported the MSK 
exam was the most reliable component of the telemedi-
cine exam and thus reassuring that telemedicine has an 
important place in clinical care [17]. However, depending 
on the location, practice licencing can be a challenge as 
in some countries physicians cannot legally provide vir-
tual care without having a medical license in the country 
where the patient is located. Given the impact of Covid-
19 many governments have reduced licensing restrictions 
for virtual care [18]. 

Working remotely has normalized virtual care more 
than ever before. Organizations including the Canadian 
Rheumatology Association have established a Consen-
sus Statement on best practice for virtual care and devel-
oped education modules for providers [19]. There are 
limitations to virtual care, including provider technology 
skills, training, and costs associated with equipment set 
up and maintenance, although ultimately it may prove to 
be more cost effective by decreasing health care utiliza-
tion by patients [14]. Advancements in virtual care can 
be applied to other contexts outside of providing rou-
tine care, including increasing access to care in remote 
and underserviced areas. E-consults provide opportunity 
for practitioners to obtain advice on cases from experts 
remotely as well as being a valuable tool for training. 
Ensuring that patient confidentially is maintained by per-
forming virtual visits in an appropriate area such as clinic 
room or office with the door closed and ensuring elec-
tronic information is secured in accordance with orga-
nization policies is required. Patients should be made 
aware of the limits of confidentiality when using a vir-
tual platform. Benefits to patients by using virtual plat-
forms include limited or no travel required, decreased 
travel costs, increased convenience, and increased family 
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members in attendance at appointments. Telemedicine 
models of care in Chile have demonstrated decreased 
absenteeism from school, decreased pain and immobil-
ity from travel time to appointments, and decreased food 
costs. Patients were able to have an increased number of 
appointments, increased disease knowledge, medication 
adherence, and earlier access to biologic therapy [20]. 

Project Extension for Community Healthcare Out-
comes (ECHO) is an education model which aims 
to increase access to evidence-based guidelines and 
enhanced patient care in underserved communities [21]. 
It provides participants the opportunity to present ano-
nymized real cases to specialists for discussion and uses 
technology to leverage resources and provides a setting 
for learning, knowledge translation, and refinement with 
mentoring and peer support. It has multiple programs 
dedicated to bone health and rheumatology. This model 
has great potential and has been shown to improve 
patient outcomes and ultimately improve community 
health [21]. There is however an associated fee which may 
be a barrier for health care providers and communities.

Telehealth provides an avenue to extend knowledge 
translation and training opportunities to under serviced 
areas. The Covid − 19 pandemic saw the implementation 
of virtual and hybrid scientific meetings. This provides 
increased flexibility and access for practitioners who 
may not previously have had time, funding, travel, or visa 
limitations to attend in person conferences. Advantages 
of online learning over traditional models of instruction 
include the ability to update material in a timely man-
ner [22]. This ensures learners are obtaining the latest 
evidence-based content. E-learning has been demon-
strated to be as effective as conventional methods, is con-
venient, and can be used to foster self-directed learning 
[22]. Literature has shown the main barriers which affect 
creation and implementation of online medical educa-
tion materials include poor technical skills, lack of time, 
and inadequate infrastructure in addition to absence of 
organization strategies [23]. These can be overcome by 
improved educator technology skills, incentives, institu-
tional support, and strategies to support online education 
[23]. 

Education
In LRICs pediatric rheumatic diseases are given little 

attention in training, health care planning, and budgeting 
which likely results in decreased diagnosis and referrals 
to appropriate providers [10]. Lack of training and expo-
sure to MSK conditions during medical training results in 
few primary care providers and pediatricians recognizing 
and diagnosing them. Where there is education regarding 
MSK conditions, it is often adult or orthopedic oriented 
leaving a substantial gap in knowledge about pediatric 
rheumatic conditions [24]. In Africa, for example, there 
are limited pediatric rheumatology training centers with 

only three formal programs in South Africa (University 
of Cape Town, Stellenbosch University, and University of 
the Witwatersrand).

To address the need for care while managing limita-
tions of the current workforce capacity, increasing MSK 
and pediatric rheumatology education through train-
ing models of care have been implemented. During the 
Covid-19 pandemic multiple free webinars have arisen 
through the Pediatric Society of the African League 
Against Rheumatism (PAFLAR) and Asia Pacific League 
of Associations for Rheumatology (APLAR) [4, 25].

In the past PAFLAR has collaborated with the Juve-
nile Inflammatory Rheumatism (JIR) Winter School 
from Switzerland to provide webinars and courses for 
those providing care to children with rheumatic disease 
[1]. This project was funded by the International League 
Against Rheumatism (ILAR).

There are structured training programs including 
the UWEZO (meaning “capability” in Swahili) project 
which is a collaborative effort between Kenyan, Swed-
ish, and United Kingdom rheumatologists, researchers, 
and patients that is increasing access to MSK health care 
providers through a sustainable training program at 11 
locations in Kenya [26]. The Enhancement of Pediatric 
and Adult Rheumatology Education and Practice Project 
(EPAREP) was supported by ILAR with a goal to improve 
the management and care of patients with rheumatic 
disease through enhanced rheumatology education and 
advocacy in Zambia [1, 27]. 

Education initiatives have been developed by “Rheu-
matology for All” which works primarily in Ethiopia and 
Rwanda; their mission is to increase access to rheuma-
tology care in under resourced regions by funding edu-
cation of local physicians to become rheumatologists 
and provide education for local physicians [1, 28]. “The 
East African Initiative” was developed by ILAR and pro-
vided training for the two pediatric rheumatologists in 
Kenya [29]. The Pediatric Rheumatology European Soci-
ety Rheumatologists and Researchers (PReS EMERGE) 
offers fellowship programs where recipients obtain a 
bursary to attend a European rheumatology center for 
six monthsand this has been accessed by trainees from 
LRIC to gain further education, clinical, and research 
exposure [30]. PReS has the Sisters Hospital Initiative 
where centers are paired and develop regular contact 
with educational events done remotely. PReS has Basic 
Rheumatology Courses which are typically held in LRICs 
to reach non-specialists in pediatric rheumatology and 
use a model of regional and international faculty to facili-
tate networking and collaboration [31].The PReS Basic 
Courses were originally ‘"face to face” but have moved to 
a virtual / hybrid platform since the Covid-19 pandemic. 
The American College of Rheumatology (ACR) and 
APLAR have a clinical and research exchange program 
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that allows participants to share knowledge, experience, 
and fosters collaboration opportunities [32]. 

APLAR developed the “Asia-Pacific Initiative for Rheu-
matology Nurse Education” (ASPIRE) program intro-
ducing a nurse specialist role to clinical practice and to 
address the caseload challenges facingrheumatologists 
[25]. This program offers nurses education and skills and 
allows for patient clinical support through assessment, 
patient education, and care [33]. Another approach is a 
shared model, with in person training at local and inter-
national centres which are available in Oman, Kuwait, 
and Saudi Arabia. This provides opportunity to learn 
standards of care, networking, and practices established 
elsewhere along with the challenge of determining how 
they can be applied to a local context.

Pediatric musculoskeletal matters (PMM)– www.
pmmonline.org/doctor and pediatric musculoskeletal 
matters-nursing (PMMN)– www.pmmonline.org/nurse 
are free and open to all, providing evidence based online 
resources targeting students (medical, nursing and allied 
health), general pediatricians, family medicine doc-
tors, orthopedics, and community health care workers 
[15]. PMM includes pGALS (pediatric Gait, Arms, Legs, 
Spine) with multiple language translations, V-pGALS 
(video pediatric Gait, Arms, Legs Spine) and interactive 
e-modules to provide self-directed learning [34–37]. The 
PMM Editorial Board comprises pediatric MSK experts, 

allied health, nurses, and parent advocates from around 
the world to ensure the content is relevant for LRIC set-
tings. As of January 2024 PMM had over 1.2 million hits 
from over 502 000 users in 224 countries [15]. General 
pediatrics training programs in Thailand have incorpo-
rated PMM and pGALS with a Thai language translation 
into their four-week pediatric rheumatology curriculum 
and have demonstrated increased learner confidence 
in their MSK assessment skills [38]. PMM also includes 
community MSK triage guidance, information on normal 
MSK development, when to be concerned, and targets 
the educational needs of health professionals working in 
family medicine or community settings [39, 40]. 

Awareness
There are various organizations working toward increas-
ing access and health care for children with rheumatic 
and MSK conditions as outlined in Table 1.

Conclusion
Access to care for children with rheumatic diseases and 
MSK conditions is vastly underserved and results in sig-
nificant pain, physical, social, functional, and economic 
disability for many children around the world [3]. It is 
essential that the global community work together to 
address the needs of these children who through no fault 
of their own, but through structural and societal barriers 
have been subjected to preventable pain, disability, and 
distress. Timely access to health care is a fundamental 
human right. 

Developing education and training initiatives that are 
relevant and accessible to providers in LRIC at all lev-
els is the essential step to addressing this international 
health crisis. Action requires empowering local health 
care providers and enabling sharing of knowledge from 
experts with experience in LRIC to develop sustainable 
programs and resources that are relevant at the national 
and community levels. Ideally these programs would 
comprise practical clinical experience with access to free 
online resources (e.g. PMM) in combination with exist-
ing programs such as the PAFLAR/APLAR open webinar 
series and access to speciality training initiatives funded 
by larger organizations (such as PreS and ACR). 

Continued incorporation of virtual education and 
e-health care platforms into clinical training of the work-
force provides opportunity to increase access to care for 
children living in underserviced areas. To increase edu-
cation, awareness, and improved care for children with 
MSK conditions there must be a defined shared vision 
with tangible goals, standards with measurable outcomes 
and accountability. This will require investment and stra-
tegic collaboration amongst key participants including 
international organizations, government officials, educa-
tion institutions, educators, community partners, local 

Table 1  Global initiatives to increase awareness about 
rheumatic and MSK diseases
Organization Details
The Pediatric 
Global MSK Task 
Force

Instrumental in the promotion of bone and 
joint health, sharing models of good practice 
to address the gap in care, and advocating for 
increased pediatric MSK resource allocation [3]. 

World Arthritis Day Established by the Arthritis and Rheumatism 
International (ARI) in 1996 and is held annually on 
October 12th to raise awareness of the existence 
and impact of rheumatic and MSK diseases [41]. 

World Young Rheu-
matic Disease Day 
(WORD Day)

Is an annual event that occurs on March 18th to 
promote knowledge and awareness in parents, 
teachers, primary care providers, physicians, and 
the public to assist in early identification, diagno-
sis, and referral to pediatric rheumatology [42]. 

Juvenile Arthritis 
Foundation of 
Australia (JAFA)

In partnership with clinicians and parents JAFA has 
lobbied the Australian parliament and successfully 
obtained recommendations regarding workforce, 
clinical care, research, education, and funding [43]. 

Tin Soldiers Aims to find people living with Fibrodysplasia Os-
sificans Progressiva and other rare musculoskeletal 
conditions, who currently live without a diagnosis 
[44]. This initiative aims to identify patients and 
connect them to a pathway to care.

Miracle Feet The goal of this organization is to create universal 
access to treatment for clubfoot and includes a 
‘teach the teachers’ program to cascade knowl-
edge to health care professionals working in 
communities [45]. 

http://www.pmmonline.org/doctor
http://www.pmmonline.org/doctor
http://www.pmmonline.org/nurse
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health care providers, and community members. Chil-
dren with rheumatic and MSK conditions are entitled to 
safe equitable health care and we all can play an impor-
tant role in ensuring this becomes a reality regardless of 
where a child was born.

Resources
There are multiple resources available for practitioners 
to learn more about MSK and rheumatic diseases in chil-
dren, these include:

 	• Pediatric Musculoskeletal Matters (PMM): https://
www.pmmonline.org/doctor/.

 	• Pediatric Gait, Arms, Legs, and Spine (pGALS): 
https://www.pmmonline.org/doctor/clinical-
assessment/examination/.

 	• Video Pediatric Gait, Arms, Legs, and Spine 
(v-pGALS): https://www.pmmonline.org/doctor/
clinical-assessment/examination/virtual-or-video-
pgals-v-pgals/.

 	• PAFLAR Webinar Series: https://paflar.org/
activities/.

 	• Versus Arthritis Flip book: https://www.flipsnack.
com/BC857F5BDC9/versus_arthritis-hcp_
handbook-interactive.html.

Curricula:

 	• Asia Pacific League of Association for Rheumatology 
https://aplar.org/academy/upcoming-course/ [46].

 	• American College of Rheumatology: https://
rheumatology.org/general-educator-resources [47].

 	• European Alliance of Associations for Rheumatology: 
https://esor.eular.org/ [41].

 	• Canadian Rheumatology Association: http://rheum.
ca/education/educational-resources/ [48].

 	• The Hospital for Sick Children Pediatric 
Rheumatology Guide: https://renaissance.
stonybrookmedicine.edu/sites/default/files/2019_
Revised_Residents_Guide__FINAL.pdf [49].

 	• Word Young Rheumatic Disease Day: www.wordday.
org [42].

 	• PReS Emerge Fellowship: https://www.pres.eu/
emerge/fellowship-programs.html [30].

 	• PReS Sister Hospitals: https://www.pres.eu/
education/sister-hospital.html [50].

Abbreviations
MSK	� Musculoskeletal
JIA	� Juvenile Idiopathic Arthritis
GDP	� Gross Domestic Product
AHP	� Allied Health Providers
LRIC	� Low Resource Income Countries
pGALS	� Pediatric Gait Arms Legs Spine
vpGALS	� Video/Virtual Pediatric Gait Arms Legs Spine
CARRA	� Childhood Arthritis Rheumatology Research Alliance

ECHO	� Extension for Community Health Outcomes
PAFLAR	� Pediatric Society of the African League Against Rheumatism
APLAR	� Asia Pacific League of Associations for Rheumatology
JIR	� Juvenile Inflammatory Rheumatism
ILAR	� International League Against Rheumatism
EPAREP	� Enhancement of Pediatric and Adult Rheumatology 

Education and Practice Project
PReS	� Pediatric Rheumatology European Society
PReS EMERG	� Pediatric Rheumatology european Society ‘EMErging 

RhumatoloGists and Researchers
ACR	� American College of Rheumatology
ASPIRE	� Asia Pacific Initiative for Rheumatology Nurse Education
PMM	� Pediatric Musculoskeletal Matters
PMMN	� Pediatric Musculoskeletal Matters Nursing
ARI	� Arthritis and Rheumatism International

Acknowledgements
The authors wish to acknowledge their colleagues who are working tirelessly 
to increase access to pediatric rheumatology in underserviced areas.

Author contributions
JM was involved in the conception of the paper and drafted the initial 
manuscript, and incorporated edits from other authors. OM was involved 
in the conception of the paper and provided edits. CS was involved in 
the conception of the paper and provided edits. TS was involved in the 
conception of the paper and provided edits. HF was involved in the 
conception of the paper, provided references and was a major contributor 
in the writing of the manuscript. All authors read and approved the final 
manuscript.

Funding
No funding was obtained for this manuscript.

Data availability
Not applicable.

Declarations

Ethics approval and consent to participate
Not applicable.

Consent for publication
Not applicable.

Competing interests
The authors declare that they have no competing interests.

Received: 5 January 2024 / Accepted: 24 March 2024

References
1.	 Dave M, Rankin J, Pearce M, Foster HE. Global prevalence estimates of three 

chronic musculoskeletal conditions: club foot, juvenile idiopathic arthritis 
and juvenile systemic lupus erythematosus. Pediatr Rheumatol Online J. 
2020;18(1):49.

2.	 Foster HE, Scott C, Tiderius CJ, Dobbs MB. The paediatric global musculoskel-
etal task force - towards better MSK health for all. Pediatr Rheumatol Online J. 
2020;18(1):60.

3.	 Foster HE, Scott C, Tiderius CJ, Dobbs MB, Members of the Paediatric 
Global Musculoskeletal Task Force. Improving musculoskeletal health for 
children and young people - a call to action. Best Pract Res Clin Rheumatol. 
2020;34(5):101566.

4.	 Migowa AN, Hadef D, Hamdi W, Mwizerwa O, Ngandeu M, Taha Y, et al. Pedi-
atric rheumatology in Africa: thriving amidst challenges. Pediatr Rheumatol 
Online J. 2021;19(1):69.

5.	 Genga EK, Oyoo O, Espinoza LR, Adebajo A. Africa Journal of Rheumatol-
ogy: enhancing the visibility of rheumatology in Africa. Clin Rheumatol. 
2017;36(10):2167–8.

https://www.pmmonline.org/doctor/
https://www.pmmonline.org/doctor/
https://www.pmmonline.org/doctor/clinical-assessment/examination/
https://www.pmmonline.org/doctor/clinical-assessment/examination/
https://www.pmmonline.org/doctor/clinical-assessment/examination/virtual-or-video-pgals-v-pgals/
https://www.pmmonline.org/doctor/clinical-assessment/examination/virtual-or-video-pgals-v-pgals/
https://www.pmmonline.org/doctor/clinical-assessment/examination/virtual-or-video-pgals-v-pgals/
https://paflar.org/activities/
https://paflar.org/activities/
https://www.flipsnack.com/BC857F5BDC9/versus_arthritis-hcp_handbook-interactive.html
https://www.flipsnack.com/BC857F5BDC9/versus_arthritis-hcp_handbook-interactive.html
https://www.flipsnack.com/BC857F5BDC9/versus_arthritis-hcp_handbook-interactive.html
https://aplar.org/academy/upcoming-course/
https://rheumatology.org/general-educator-resources
https://rheumatology.org/general-educator-resources
https://esor.eular.org/
http://rheum.ca/education/educational-resources/
http://rheum.ca/education/educational-resources/
https://renaissance.stonybrookmedicine.edu/sites/default/files/2019_Revised_Residents_Guide__FINAL.pdf
https://renaissance.stonybrookmedicine.edu/sites/default/files/2019_Revised_Residents_Guide__FINAL.pdf
https://renaissance.stonybrookmedicine.edu/sites/default/files/2019_Revised_Residents_Guide__FINAL.pdf
http://www.wordday.org
http://www.wordday.org
https://www.pres.eu/emerge/fellowship-programs.html
https://www.pres.eu/emerge/fellowship-programs.html
https://www.pres.eu/education/sister-hospital.html
https://www.pres.eu/education/sister-hospital.html


Page 6 of 6McColl et al. Pediatric Rheumatology           (2024) 22:60 

6.	 Foster H, Rapley T. Access to pediatric rheumatology care -- a major chal-
lenge to improving outcome in juvenile idiopathic arthritis. J Rheumatol. 
2010;37(11):2199–202.

7.	 Consolaro A, Giancane G, Alongi A, van Dijkhuizen EHP, Aggarwal A, Al-
Mayouf SM, et al. Phenotypic variability and disparities in treatment and 
outcomes of childhood arthritis throughout the world: an observational 
cohort study. Lancet Child Adolesc Health. 2019;3(4):255–63.

8.	 Lewandowski LB. Tackling global challenges in pediatric rheumatology. Curr 
Opin Rheumatol. 2020;32(5):414–20.

9.	 Cox A, Piper S, Singh-Grewal D. Pediatric rheumatology consultant workforce 
in Australia and New Zealand: the current state of play and challenges for the 
future. Int J Rheum Dis. 2017;20(5):647–53.

10.	 Scott C, Webb K. Paediatric rheumatology in sub-saharan Africa. Rheumatol 
Oxf Engl. 2014;53(8):1357–8.

11.	 Population. ages 0–14 total sub-saharan Africa staff estimates using the 
World Bank total population and ages/sex distributions of the United Nations 
population division’s world population prospects [Internet]. 2022 [cited 2023 
Apr 13]. https://data.worldbank.org/indicator/SP.POP.0014.TO?locations=ZG

12.	 Kessler EA, Sherman AK, Becker ML. Decreasing patient cost and travel time 
through pediatric rheumatology telemedicine visits. Pediatr Rheumatol 
Online J. 2016;14(1):54.

13.	 Bullock DR, Vehe RK, Zhang L, Correll CK. Telemedicine and other care 
models in pediatric rheumatology: an exploratory study of parents’ percep-
tions of barriers to care and care preferences. Pediatr Rheumatol Online J. 
2017;15(1):55.

14.	 Shenoi S, Hayward K, Curran ML, Kessler E, Mehta JJ, Riebschleger MP, et al. 
Telemedicine in pediatric rheumatology: this is the time for the community 
to embrace a new way of clinical practice. Pediatr Rheumatol Online J. 
2020;18(1):85.

15.	 Pediatric Musclokskeletal Matters [Internet]. [cited 2023 Sep 4]. https://www.
pmmonline.org/doctor/

16.	 Balik z, Bayindir TY, Kasap Cuceoglu M et al. In. Acceptability, practicality, and 
accuracy of the Turkish translation of video pgals in Turkish children. 2022.

17.	 Pooni R, Ronis T, Lee T. Telemedicine use by pediatric rheumatologists during 
the COVID-19 pandemic. Pediatr Rheumatol Online J. 2021;19(1):93.

18.	 Hyder MA, Razzak J. Telemedicine in the United States: an introduction for 
students and residents. J Med Internet Res. 2020;22(11):e20839.

19.	 Barber CEH, Levy DM, Ahluwalia V, Mendel A, Taylor-Gjevre R, Gerschman T, et 
al. Best practices for virtual care: a Consensus Statement from the Canadian 
Rheumatology Association. J Rheumatol. 2022;49(4):408–18.

20.	 Strickler AS, Palma J, Charris R, Candia T, Grez M, González B, et al. Contri-
bution of the use of basic telemedicine tools to the care of children and 
adolescents with juvenile idiopathic arthritis at the Puerto Montt Hospital, 
Chile. Rev Chil Pediatr. 2018;89(1):59–66.

21.	 Osei-Twum JA, Wiles B, Killackey T, Mahood Q, Lalloo C, Stinson JN. Impact of 
Project ECHO on Patient and Community Health outcomes: a scoping review. 
Acad Med J Assoc Am Med Coll. 2022;97(9):1393–402.

22.	 Ruiz JG, Mintzer MJ, Leipzig RM. The impact of E-learning in medical educa-
tion. Acad Med J Assoc Am Med Coll. 2006;81(3):207–12.

23.	 O’Doherty D, Dromey M, Lougheed J, Hannigan A, Last J, McGrath D. Barriers 
and solutions to online learning in medical education - an integrative review. 
BMC Med Educ. 2018;18(1):130.

24.	 Blyth FM, Briggs AM, Schneider CH, Hoy DG, March LM. The Global 
Burden of Musculoskeletal Pain-where to from Here? Am J Public Health. 
2019;109(1):35–40.

25.	 Asia Pacific League of Associations for. Rheumatology (APLAR) [Internet]. 
[cited 2023 Nov 29]. https://aplar.org/

26.	 Erwin J, Woolf A, Oyoo O, Cederlund I, Mwaniki L, Etau P. The UWEZO project-
musculoskeletal health training in Kenya. Clin Rheumatol. 2016;35(2):433–40.

27.	 Chipeta J, Njobvu P, McGill PE, Bucala R. Progress made towards enhance-
ment of rheumatology education and practice in Zambia: review of an 
ILAR-supported project. Clin Rheumatol. 2014;33(10):1367–72.

28.	 Rheumatology for All [Internet]. 2023. Available from: https://rheumatology-
forall.org/

29.	 Colmegna I, Bartlett SJ, Oyoo OG. The ILAR-East Africa initiative: current 
needs and progress in the globalization of rheumatology. Clin Rheumatol. 
2011;30(2):251–3.

30.	 Pediatric Rheumatology European Association (PRES). [Internet]. PReS ‘EMErg-
ing RheumatoloGists and rEsearchers’ (PReS EMERGE). [cited 2023 Sep 4]. 
https://www.pres.eu/emerge/about-pres-emerge.html

31.	 Foster HE, Vojinovic J, Constantin T, Martini A, Dolezalova P, Uziel Y, et al. 
Educational initiatives and training for paediatric rheumatology in Europe. 
Pediatr Rheumatol Online J. 2018;16(1):77.

32.	 ACR/APLAR Exchange Program [Internet]. [cited 2023 Aug 9]. https://rheuma-
tology.org/meetings/acr-aplar-research-exchange-program

33.	 Oliver S, Tam LS, Suet-Kei Kwok G, Fusama M, Nakahara H, Zhang CY, et 
al. The Asia-Pacific Initiative for Rheumatology Nurse Education: current 
gaps, program development and future outlook. Musculoskelet Care. 
2020;18(3):397–403.

34.	 Smith N, Foster HE, Jandial S. A mixed methods evaluation of the Paediatric 
Musculoskeletal matters (PMM) online portfolio. Pediatr Rheumatol Online J. 
2021;19(1):85.

35.	 Smith N, Rapley T, Jandial S, English C, Davies B, Wyllie R, et al. Paediatric 
musculoskeletal matters (pmm)--collaborative development of an online 
evidence based interactive learning tool and information resource for educa-
tion in paediatric musculoskeletal medicine. Pediatr Rheumatol Online J. 
2016;14(1):1.

36.	 Smith N, English C, Davies B, Wyllie R, Foster HE, Rapley T. A mixed method 
study: defining the Core Learning needs of nurses delivering care to children 
and Young people with Rheumatic Disease to inform Paediatric Muscu-
loskeletal matters, a free online Educational Resource. Child Basel Switz. 
2022;9(6):844.

37.	 Pediatric Musculoskeletal Matters [Internet]. Examination. 2023. https://www.
pmmonline.org/doctor/clinical-assessment/examination/

38.	 Sukharomana M, Charuvanij S. The structured curriculum development 
significantly increased the pediatric residents’ competency and confidence 
during a 4-week pediatric rheumatology rotation. In Arthritis Rheumatol; 
2022;74(6). [cited 2023 Apr 13]. https://acrabstracts.org/abstract/the-
structured-curriculum-development-significantly-increased-the-pediatric-
residents-competency-and-confidence-during-a-4-week-pediatric-rheumat-
ology-rotation/?fbclid=IwAR0aeHcoj-p9VopTN4SQn4abN9BBRy_QlTxPzA5fC
qdME9Gx4h_1ziwUxKA

39.	 Smith N, Mercer V, Firth J, Jandial S, Kinsey K, Light H, et al. RightPath: a model 
of community-based musculoskeletal care for children. Rheumatol Adv Pract. 
2020;4(2):rkaa057.

40.	 Normal variants in. musculoskeletal development [Internet]. [cited 
2023 Sep 4]. https://www.pmmonline.org/doctor/clinical-assessment/
normal-variants-in-musculoskeletal-development/

41.	 European Alliance of Associations for Rheumatology [Internet]. 
World Arthritis Day. [cited 2023 Nov 2]. https://www.eular.org/
world-arthritis-day-general-information

42.	 World Young Rheumatic. Diseases Day [Internet]. [cited 2023 Nov 2]. https://
wordday.org/

43.	 Juvenile Arthritis Foundation Australia [Internet]. [cited 2023 Nov 2]. Available 
from: www.jafa.org.au.

44.	 Tin Soldiers Global [Internet]. [cited 2023 Nov 3]. https://www.tinsoldiers.org/
what-is-fop

45.	 Miracle Feet [Internet]. 2023. https://www.miraclefeet.org/
46.	 Asia Pacific League of Association for. Rheumatology Upcoming Courses 

[Internet]. [cited 2023 Nov 29]. https://aplar.org/academy/upcoming-course/
47.	 American College of Rheumatology Educator Resources [Internet]. [cited 

2023 Nov 29]. https://rheumatology.org/general-educator-resources
48.	 Canadian Rheumatology Association Education Resources [Internet]. [cited 

2023 Nov 29]. http://rheum.ca/education/educational-resources/
49.	 Laxer R, Cellucci T, Rozenblyum E et al. A Resident’s Guide to Pediatric Rheu-

matology [Internet]. [cited 2023 Nov 29]. https://renaissance.stonybrook-
medicine.edu/sites/default/files/2019_Revised_Residents_Guide__FINAL.pdf

50.	 Pediatric Rheumatology European Society. Sister Hospital Initiative [Internet]. 
[cited 2023 Nov 29]. https://www.pres.eu/education/sister-hospital.html

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in 
published maps and institutional affiliations.

https://data.worldbank.org/indicator/SP.POP.0014.TO?locations=ZG
https://www.pmmonline.org/doctor/
https://www.pmmonline.org/doctor/
https://aplar.org/
https://rheumatologyforall.org/
https://rheumatologyforall.org/
https://www.pres.eu/emerge/about-pres-emerge.html
https://rheumatology.org/meetings/acr-aplar-research-exchange-program
https://rheumatology.org/meetings/acr-aplar-research-exchange-program
https://www.pmmonline.org/doctor/clinical-assessment/examination/
https://www.pmmonline.org/doctor/clinical-assessment/examination/
https://acrabstracts.org/abstract/the-structured-curriculum-development-significantly-increased-the-pediatric-residents-competency-and-confidence-during-a-4-week-pediatric-rheumatology-rotation/?fbclid=IwAR0aeHcoj-p9VopTN4SQn4abN9BBRy_QlTxPzA5fCqdME9Gx4h_1ziwUxKA
https://acrabstracts.org/abstract/the-structured-curriculum-development-significantly-increased-the-pediatric-residents-competency-and-confidence-during-a-4-week-pediatric-rheumatology-rotation/?fbclid=IwAR0aeHcoj-p9VopTN4SQn4abN9BBRy_QlTxPzA5fCqdME9Gx4h_1ziwUxKA
https://acrabstracts.org/abstract/the-structured-curriculum-development-significantly-increased-the-pediatric-residents-competency-and-confidence-during-a-4-week-pediatric-rheumatology-rotation/?fbclid=IwAR0aeHcoj-p9VopTN4SQn4abN9BBRy_QlTxPzA5fCqdME9Gx4h_1ziwUxKA
https://acrabstracts.org/abstract/the-structured-curriculum-development-significantly-increased-the-pediatric-residents-competency-and-confidence-during-a-4-week-pediatric-rheumatology-rotation/?fbclid=IwAR0aeHcoj-p9VopTN4SQn4abN9BBRy_QlTxPzA5fCqdME9Gx4h_1ziwUxKA
https://acrabstracts.org/abstract/the-structured-curriculum-development-significantly-increased-the-pediatric-residents-competency-and-confidence-during-a-4-week-pediatric-rheumatology-rotation/?fbclid=IwAR0aeHcoj-p9VopTN4SQn4abN9BBRy_QlTxPzA5fCqdME9Gx4h_1ziwUxKA
https://www.pmmonline.org/doctor/clinical-assessment/normal-variants-in-musculoskeletal-development/
https://www.pmmonline.org/doctor/clinical-assessment/normal-variants-in-musculoskeletal-development/
https://www.eular.org/world-arthritis-day-general-information
https://www.eular.org/world-arthritis-day-general-information
https://wordday.org/
https://wordday.org/
https://www.tinsoldiers.org/what-is-fop
https://www.tinsoldiers.org/what-is-fop
https://www.miraclefeet.org/
https://aplar.org/academy/upcoming-course/
https://rheumatology.org/general-educator-resources
http://rheum.ca/education/educational-resources/
https://renaissance.stonybrookmedicine.edu/sites/default/files/2019_Revised_Residents_Guide__FINAL.pdf
https://renaissance.stonybrookmedicine.edu/sites/default/files/2019_Revised_Residents_Guide__FINAL.pdf
https://www.pres.eu/education/sister-hospital.html

	﻿Pediatric rheumatology education: the virtual frontier a review
	﻿Abstract
	﻿Background
	﻿Main text
	﻿Workforce capacity
	﻿Virtual care
	﻿Awareness

	﻿Conclusion
	﻿Resources
	﻿References


