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The COVID-19 pandemic has led to the implementation of policies that mandate various restrictions on daily life,

including social distancing, the closure of public services and schools, and movement limitations. Even though

these restrictive measures decreased the COVID-19 spread, they may have detrimental effects on various lifestyle

components such as physical inactivity, sedentary behavior, and dietary habits, influencing the maintenance of

weight and contributing to obesity among children and adolescents. The coexistence of childhood obesity and

COVID-19 and changes in the bioecological environment have put children and adolescents at increased risk for

developing obesity and exacerbating the severity of this disorder. The use of telehealth technology is a modern

approach useful for the delivery of health care services by health care professionals, where distance is a critical

factor. Telehealth is effective in promoting increased self-monitoring and behavioral change, and provides the

opportunity to perform online nutritional support and exercise training programs to promote a healthy lifestyle and

reduce sedentary behaviors in children and adolescents. Telehealth, including tele-exercise and tele-nutrition, has

the potential to address many of the key challenges in providing health services, including in patients with obesity

during the COVID-19 outbreak. This narrative review aims to describe the role of telehealth as an opportunity in the

management of pediatric obesity in the COVID-19 era, and to deliver nutrition and exercise programs for the

maintenance of health
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1. Introduction

A global pandemic caused by the new coronavirus (COVID-19) has led to the implementation of policies that

mandate various restrictions on daily life, including social distancing, the closure of public services and schools,

and movement limitations . Even though these restrictive measures decreased the COVID-19 spread, they may

have detrimental effects on various lifestyle components and lead to physical inactivity, sedentary behaviors, and

dietary habits, thereby influencing the maintenance of weight and contributing to obesity among children and

adolescents . Significant changes in dietary consumption patterns, frequency of meals, and skipping

breakfast have been described . Additionally, a decreased frequency of engaging in active transport, moderate

or vigorous and high-intensity housework, physical activity (PA) during leisure time, and walking during leisure time,

as well as increased sedentary, sleeping, and screen time, have been reported .

Telehealth is a set of services available to patients in specific geographic locations where the health care

professional uses interactive audio and video telecommunication systems that permit asynchronous or real-time
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two-way communication between the patient and distant-site clinician . The use of telehealth technology is a

modern approach useful for the delivery of health care services by health care professionals where distance is a

critical factor, using information and communication technologies (ICT) for the exchange of information . As

reported, telehealth and mobile health (mHealth) technologies are effective tools for obesity management .

Telehealth is effective in promoting increased self-monitoring, behavioral change, and weight reduction and it

provides the opportunity to perform online nutritional support and exercise training programs to promote a healthy

lifestyle and reduce sedentary behaviors in children and adolescents . The WHO Regional Office for Europe has

provided advice for health care providers on PA maintenance during isolation that includes the support of online

resources .

Telehealth has the potential to address many of the key challenges in providing health services during the outbreak

of COVID-19 in patients with obesity, too ( Figure 1 ).

Figure 1. The role of telehealth during the COVID-19 era (created with BioRender.com, accessed on 16 October

2021).

2. Pediatric Obesity during the COVID-19 Era

Obesity and COVID-19 are pandemics that negatively affect the general health and well-being of children .

Firstly, childhood obesity is globally a major long-term public health  concern, which has dramatically increased

over the past four decades, rising to pandemic levels in United States (U.S.) young people . In 2020, the WHO

has estimated the number of children under five years of age with overweight or obesity at 39 million . In Italy,

according to the latest “OKkio alla salute” report (2019), 20.4% of children are overweight and 9.4% are obese, and
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the prevalence of obesity is higher in southern regions than in the North . Our country has the highest

prevalence of obesity in all of Europe .

Obesity is a chronic disease influenced by genetic, environmental, and psychosocial factors . Underlying the

development of obesity is the breakdown of the body’s energy regulatory system (ERS). The most common cause

of obesity in children is an excess of caloric intake in comparison with caloric expenditure, combined with a genetic

predisposition. Childhood obesity is associated with various comorbidities involving multiple organs and systems,

including type 2 diabetes mellitus, hypertension, nonalcoholic fatty liver disease, obstructive sleep apnea, and

dyslipidemia .

An intervention with physical and nutrition education is needed to promote a healthy lifestyle among children with

obesity during the COVID-19 pandemic, in order to mitigate its negative impact on unhealthy weight gain and

childhood obesity .

Besides the well-known clinical burden, the COVID-19 pandemic has also resulted in socioeconomic changes that

may have major repercussions for childhood obesity, especially among the poorest . On that basis, a major

study projected the impact of the COVID-19 pandemic on the prevalence of childhood obesity in the United States

by proposing several scenarios that include school closures for several months and reductions in physical activity

practiced by children and adolescents; both of these items, as has been observed, negatively affect the prevalence

of obesity, mutually influencing each other so that the prevalence of obesity increases exponentially . During

COVID-19, job losses and layoffs increased, limiting financial resources . At the same time, many communities

saw significant increases in food costs . According to the data collected, many households have predominantly

purchased long-life, ultra-processed, high-calorie foods that are low-priced, highly palatable, and usable as a

comfort item . Higher-calorie foods can negatively impact all children, putting them at risk for weight gain .

3. Tele-Nutrition in Pediatric Obesity

The use of telemedicine even in urban areas has shown beneficial effects on obesity with evidence of stabilization

or a decrease in BMI z-score. Families showed satisfaction and found their tele-visits to be more convenient than

going to the main urban hospital. Although there was no control group for comparison, this study demonstrated the

success of implementing telemedicine even in an urban environment .

The available evidence highlights the efficacy of these tools in improving weight loss, behavioral change, and drop-

out rate . On the other hand, the results from Davis et al.  should be interpreted carefully given the

small sample size and lower frequency of counseling sessions compared with the clinical guideline

recommendations. Patients and parents showed satisfaction with lifestyle changes, great enthusiasm about

nutrition programs, and increased motivation . This was reflected in increased adherence to family obesity

treatment, particularly among the rural population, and in family involvement in nutrition programs .

[11]

[11]

[8]

[12]

[13]

[14][15][16]

[13]

[8]

[17]

[18][19] [8]

[20]

[21][22][23][24][25] [26]

[27][28]

[29][30]



Telehealth | Encyclopedia.pub

https://encyclopedia.pub/entry/15398 4/9

During the current COVID-19 pandemic, both health care professionals and patients have been much more

accepting of telehealth services, owing to the high risk of the spread of infection among patients and health care

professionals at care sites, limited availability of adequate personal protective equipment (PPE), travel restrictions,

limited access to hospitals, and interruption of most clinical activities.

In pediatric obesity, nutrition education for the whole family is the first treatment. Telemedicine visits are a great

opportunity to get the whole family involved. Using a computer, tablet, or text messages, educational material can

be shared and explained during the visit to encourage the patient and all stakeholders to be more active. Another

potential benefit of telehealth nutrition care is that it increases access to medical nutrition therapy (MNT) by

removing barriers related to limited finances, travel, time, and physical function, especially during COVID-19 .

4. Tele-Exercise in Pediatric Obesity

During the last two decades, thanks to the improvement of electronic devices and the spread of online

technologies, training and exercise practice was implemented through applications, web channels, and online

platforms and specific active videogames (called exergames) were also developed to bring exercise training closer

to online technologies . Before the COVID-19 pandemic, the use of tele-exercise and exergames as home

training was high, especially among children with diseases, such as cerebral palsy, bone cancer, and cystic

fibrosis, and aimed to limit public exposure, risk of infections, and transport barriers . In a study conducted

among children with cerebral palsy, during an online individualized training program, specialists deduced that

virtual reality was effective in cognitive function improvement through levels of attention and increased

concentration . In addition, other studies in patients with spastic hemiplegic cerebral palsy showed an

improvement in upper limb motor function and an increase in manual strength . Chen et al.  proposed an

interactive tele-exercise program with wearable devices in children with cystic fibrosis, suggesting that the

streaming of sessions is a viable and convenient method to encourage PA practice without cross-infection risks

associated with in-person group activity. Finally, Cosano et al.  reported benefits on bone health in pediatric

cancer survivors through a supervised online training program.

In children with obesity, exergames have been proposed to reduce sedentary behaviors, improve sport

participation, and reduce the risk of respiratory and cardiovascular diseases, generally as a tool to increase PA .

In children with type 1 diabetes, during the COVID-19 lockdown, Calcaterra et al.  proposed “CoVidentary”, an

online exercise training program to reduce sedentary behaviors. The outcomes obtained by the exercise sessions

showed that it is possible to reduce a sedentary lifestyle, but not to achieve the optimal level of recommended PA

for children. In particular, this study concluded that a short duration training session developed through an online

platform is more effective to encourage participation in a self- administrated exercise. Furthermore, a reduction in

PA and exercise practice was shown in obese children, as well as augmented time spent on television and mobile

phones. For these reasons, the tele-exercise and exergaming interventions could be important tools to reduce

sedentary behavior and maintain an active lifestyle. Calcaterra et al.  proposed a different modality of exercise

such as active breaks, playing with pets, balloon games, cleaning races, and music parties that could be performed
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at home and without specific equipment in safe conditions and without the risk of infections. Moreover, Staiano et

al.  proposed the GameSquad intervention, a 24-week home-based exergaming intervention tailored for children

and adolescents with obesity to investigate adherence, promote self-efficacy, and reduce perceived barriers. This

study reported a reduction in BMI z-score and an improvement in cardiometabolic health (systolic and diastolic BP,

total cholesterol, and LDL-cholesterol) among children with overweight and obesity. These results expand upon a

home-based exergaming trial that effectively reduced BMI z-score and body fat over a 6-month period .

Furthermore, the GameSquad intervention obtained excellent adherence for children’s exergaming (94% over 24

weeks) by employing social support, including regular video chats with fitness coaches and a gaming curriculum

and step tracker to motivate children’s PA. Telehealth directly involves the child in communicating, monitoring, and

counselling on exercise.

To limit the spread of pediatric obesity, curricular sport and physical education in schools typically had a

fundamental role and represents the largest and effective youth PA intervention worldwide . Although regular in-

person physical education programming is not without challenges , school closures due to COVID-19 created a

new host of obstacles, especially in the obese population. In many countries, physical education shifted to virtual

learning platforms , and physical education teachers and administrators were swiftly required to deliver robust

virtual programs without adequate training and provision of appropriate teaching and learning resources. Online

learning could produce bias, especially in youths owing to the unequal access to technology, adult supervision, and

support, as well as lack of sports equipment and physical space to participate in online physical education .

Additional inequities are presented for youth with obesity who are particularly dependent on school physical

education for PA engagement, and face barriers to being physically active in home environments . Despite all

these factors, if designed appropriately, online physical education may have the potential to reduce health

disparities related to inequitable opportunities for PA engagement , reducing the distance between children with

obesity and sport facilities, transport barriers, as well as the cost and the risk of contagiousness. For these

reasons, tele-exercise surely needs further improvements, but becomes a valid tool in this unique period to help

children with obesity to maintain an active lifestyle, participate in adapted activities, and share time and experience

with their peers in a protective environment.
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