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Introduction

The world of mobile health (mHealth) technology has 
opened up unprecedented possibilities for patient and 
provider access to diagnostic, monitoring, and chronic 
management tools. mHealth, defined by the National 
Institutes of Health as the use of mobile and wireless 
devices to improve health outcomes, health care services, 
and health research, seems primed to serve a young, forward 
thinking population. However, still, the pediatric patient 
population presents significant challenges for developers 
of mHealth solutions, and as in previous experience with 
pharmaceuticals and medical device manufacturers, this 
population has a risk of being underserved. 

Current pediatric epidemiologic studies have documented 
that over 1 in 4 children are living with a chronic disease, 
be it asthma, cancer, diabetes, sickle cell disease, obesity, or 
learning and behavioral disorders (1). It has been the theory 
set forth by the American Academy of Pediatrics (AAP) 
that these patient populations would optimally benefit from 
the concept of the patient centered medical home. In this 
setting, care would be maximally accessible, comprehensive, 
continuous, and coordinated (2). However, logistical 

challenges of geography, institutional resource limitations, 
family structure and financial limitations have led to the 
imperfect execution of this theory. With the entrance of 
mHealth technologies, including the spectrum of telehealth, 
wireless medical devices, and health apps, many of the 
disconnected services of the medical home could have 
potential solutions.

The role of parents

It is clear to any pediatric practitioner that parents are one 
of the most engaged groups in the healthcare ecosystem. It 
is also clear that in pediatric chronic disease management, 
parents are asked to perform extraordinary duties and make 
acute clinical decisions on a weekly or even daily basis. A 
study by Enspektos in 2012 found that 82% of mothers will 
go online to get a second opinion on their child’s medical 
diagnosis (3), and 40% of those owning smartphones have 
downloaded at least one health or wellness app. A study 
conducted in inner city Brooklyn revealed that 59% of adult 
caregivers of children were somewhat or very interested in 
medical apps for pediatric health issues, and that 66.9% had 
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looked up medical information using their smartphones (4).  
What can be concluded from this behavior is that mothers 
and caregivers in general want to be equipped with 
information about their child’s illness to be able to respond 
effectively to their various health needs. mHealth tools 
have been deployed to improve disease specific education, 
assist in real time decision making, goal-setting and 
tracking, which is key to the process of self-management as 
prescribed by the chronic care model (5). Parents play a very 
large role in pediatric self-management, and technology 
has allowed for more streamlined communication of data 
(especially in diabetes where there is very granular data). 
Case studies have also shown better guided decision support 
from clinicians, either through secure patient portals or via 
telemedicine visits associated with a mHealth tool (5).

It is important to note that approximately 20% of parents 
with diseases such as type I diabetes have increased levels 
of stress years after the initial diagnosis. Increased levels of 
parental stress are associated with higher reports of child 
stress and depressive symptoms, behavioral disruption, and 
self-reported lower quality of life scores (6). Parents are also 
asked to account for a population of children and adolescents 
who have a track record of less than 50% compliance with 
medical treatments (7). There has been some initial evidence 
that telemedicine can replace a large percentage of acute 
care visits (8). However, while apps have been developed to 
try to address certain specific disease states, the industry is 
too young to prove that these various mHealth tools have 
impacted compliance in pediatric patients.

mHealth and pediatric self-management

Given the growing financial burden of pediatric chronic 
disease, self-management of pediatric chronic disease states 
has become a greater priority. In 2010, California passed 
a law mandating that health maintenance organizations 
institute coverage for self-management programs for 
children with asthma, recognizing the costs associated with 
emergency department visits and hospitalizations for this 
condition (9). mHealth tools have become more developed 
in specific areas such as asthma, diabetes, and obesity, 
although studies continue to be performed examining the 
optimal content of these platforms.

There are two main challenges to design mHealth 
solutions for pediatric self-management. First, mHealth has 
yet to fully recognize the uniqueness of the pediatric self-
management model. In this population, self-management 
operates within individual, family, community, and health 

care system domains. mHealth and digital health tools in 
general have focused on the low hanging fruit of individual 
health education and tracking of personal data. However, 
there has been a struggle to connect the child as a subject 
of disease management with their caregivers at home and in 
school as well as their clinical team. Secondly, as is always 
the case in pediatric care, an app, device, or communication 
interface must be adaptable to developmental capabilities 
of the patient, unless it requires no active intervention 
by the user or is fully operated by a caregiver. Pediatric 
behavioral change models are particular features which 
have not been fully explored through mHealth. Evidence 
based behavior change techniques adaptable for adolescents 
have been marginally incorporated into apps for fitness and 
dietary modifications, but content employing motivational 
techniques for children are still lacking (10).

The future challenges of mHealth for pediatrics

mHealth technologies have only scratched the surface 
at addressing this growing patient population. While 
children and adolescents are the most comfortable with 
mobile devices and are natural explorers of apps and other 
platforms, both initial and continued engagement are 
even more difficult challenges than in adult populations. 
Children have no qualms about expressing their dislike of 
any given product for the most minor flaw. Toy developers 
have started to recognize the value of mobile devices to 
empower children with multi-touch screens, microphones 
and accelerometers (11). Collaborative interactions with 
other children have been integrated with digital toys, where 
children can narrate their own outcomes—an intriguing 
application in health management and disease specific 
therapies. In addition, children have shorter attention 
spans and generally are averse to repetition. Varying the 
pathway to achieve the same health related outcome is 
often a must within a mHealth app or software platform. 
Gamification is a major tool to achieve this, but requires 
more sophisticated coding for the product. Games have 
already been shown to achieve greater degrees of relaxation 
in preoperative patients, and decrease levels of nausea in 
children receiving chemotherapy (12). Social media and 
even virtual mentorship are other possible enticements 
for continued engagement and motivation for goal setting 
and treatment adherence, as well as psychological support 
for older children and teens (13). Adherence to treatment 
plans has been shown to deteriorate through adolescence, 
and providing a positive and stimulating mobile platform 
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to promote further education and healthy behaviors is key 
(14,15). mHealth apps and devices have the potential to 
overcome significant obstacles in achieving better outcomes 
for pediatric patients with chronic disease, as well as 
decrease healthcare costs for individuals and the medical 
system as a whole.

As pediatricians have preached for decades, children 
are not “little adults” in either physical or psychological 
terms. While chronic disease is becoming more prevalent 
in children, “adult centric” design principles for software 
algorithms or medical devices have not be effective 
for this population. This experience is not expected to 
change with the expansion of mHealth solutions. To 
overcome this, apps must be creative and adaptable to 
capture short attention spans and change with different 
developmental and physiologic stages. Devices must 
be durable, unobtrusive, and have a passive use model, 
especially for infants and small children. mHealth platforms 
must also overcome the concerns over accuracy and data 
security, remaining a significant obstacle to adoption for 
healthcare consumers (16). Lastly, all of these tools must be 
translatable to the needs of families and clinicians in terms 
of data communication and tracking, leading to meaningful 
interventions when needed. With these guidelines, mHealth 
can provide better awareness, better management, and 
better outcomes for pediatric disease.
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