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Abstract

The emotional health of adolescents is currently of priority interest to the general public since growing anxiety,
stress levels, emotional instability, and psychosocial problems have an adverse impact on academic performance,
social interaction, and subsequent life quality. The purpose of the study was to determine how well integrated
pediatric wellness programs with the assistance of smart healthcare technologies can enhance emotional health,
access to health care, acceptance of technologies, and satisfaction of the participants. The cross-sectional
analytical study was undertaken between 2026 (January to April) among 200 adolescents aged between 13-18
years with stratified random sampling of four secondary schools and three pediatric healthcare facilities. The
intervention combined pediatric wellness education, emotional resilience trainings, family-centered counseling,
Al-based emotional health screenings, and mobile health applications, telehealth visits, wearable health trackers,
and online follow-ups. Standardized questionnaires with measures of emotional health, involvement in the
wellness program, use of smart healthcare technologies, and satisfaction with the use of these technologies were
used to collect data. Descriptive statistics, chi-square test, Pearson correlation and multiple linear regression were
used as statistical tests at a significance level of p < 0.05 to perform statistical analysis. The findings revealed that
56.0% of participants were girls and 44.0% were boys and the average age of the participants was 15.6 + 1.7 years.
In general, the percentage of adolescents who engaged in pediatric wellness activities regularly was 82.5, whereas
88.0% of them used at least one smart technology in healthcare in an active manner. The average score of
emotional health was significantly higher than when the baseline was done (61.8 + 8.5) and when the participation
was done (78.6 +7.2) (p <0.001). Technology acceptance was at 90.5 and general satisfaction of the participants
were at 92.0. Pediatric participation in wellness was positively linked to emotional health outcomes (r =0.71, p <
0.001) and smart technology use in healthcare was a predictor of better emotional health ( = 0.43, p <0.001) on
its own. These results suggest that school-based pediatric wellness programs using smart healthcare devices have
a much greater impact on the emotional health of adolescents, their increased engagement with preventive
healthcare services, and high rates of technology acceptance and user satisfaction, which is why they can be
effectively implemented in school and community-wide pediatric care systems.

Keywords: emotional wellness of adolescents; pediatric wellness; smart healthcare technologies; artificial
intelligence; mobile health; telehealth; preventive healthcare.

1. Introduction

Emotional health of adolescents has become a significant international public health issue due to the prevalence
of mental health disorders that often start in adolescence and may have a considerable impact on educational
achievement, human relationships and the quality of life. Adolescents and their mothers face significant
difficulties, because anxiety, depression, emotional distress and stress-related disorders, as well as behavioral
problems, have been escalating significantly over the last decade, bringing significant challenges to healthcare
systems, families, and educational institutions. The reason behind poor emotional health at this stage of
development is many biological, psychological and social factors such as academic pressures, family instability,
social isolation, too much exposure to digital media and socioeconomic differences. Poor emotional health

767

Adolescencia e Saude, vol. 21, No. 2s, p 767-775


mailto:jagan26@sbmch.ac.in

conditions are linked to low achievement in school, poor lifestyle habits, substance abuse, self-destructiveness as
well as lifetime psychiatric conditions that are carried into adulthood. As a result, the international health-_
organizations have placed an emphasis on the need to have extensive preventive measures, which facilitate
emotional stability, early detection of mental health issues, and prompt intervention of mental health issues in
pediatric health care services.

By enhancing the healthy physical, emotional, behavioral, and psychosocial growth during childhood and
adolescence, pediatric wellness programs have become a key element of preventive healthcare. These programs
not only focus on the management of illness but also inculcate health education, regular developmental check-up,
mental health assessment, counseling, lifestyle change and family involvement in the overall offering of healthcare
to the community. Schools and community healthcare centers can be important platforms to execute pediatric
wellness programs since they can engage adolescents on a regular basis at a critical developmental period both
emotionally and socially. Wellness education in schools, community outreachs and peer support programs, and
family-focused counseling, all help to enhance emotional experiences, and advance health related behaviors. The
influence of family involvement also increases the effectiveness of adolescent and child wellness interventions,
as it supports a positive environment at home, enhances communication between adolescents and their parents,
promotes positive coping pattern, and makes adolescents adherent to preventive healthcare guidelines.

The fast development of smart healthcare technologies has opened new possibilities to enhance pediatric
emotional healthcare using new, readily available and personalized digital interventions. Artificial intelligence
has made it possible to conduct emotional health screening, risk assessment that is predictive, and clinical decision
support automatically, and help providers provide early intervention to adolescents. Mobile health interventions
can help monitor emotional health, educate, and promote the behaviors of maintaining healthy lifestyles, whereas
telemedicine can help increase access to mental health care among adolescents in underserved or geographically
isolated areas. Wearable health monitoring devices are able to constantly record physiological signs that are
related to stress and emotion management and electronic health records enhance interdisciplinary care providers
to collaborate with multidisciplinary care providers by sharing data securely and providing long-term monitoring
of the patient. Moreover, e-mental health services that include virtual counseling, interactive education, and live
communication solutions have proven to have significant potential to enhance engagement, access and
sustainability of pediatric emotional services.

However, even with such technological changes, combining full-scale programs of pediatric wellness with
intelligent healthcare technologies are not as ubiquitous in the everyday clinical practice and school-based
healthcare systems. The bulk of the past research has appraised the single digital interventions, including
telehealth visits or smart mental health apps instead of analyzing the integrated pediatric wellness models that
incorporate the preventive medical care, family involvement, school involvement and a combination of various
smart healthcare technologies in a single system. Moreover, there is still a lack of evidence on the effectiveness
of such integrated strategies to enhance the emotional health of adolescents, acceptance of technology, access to
healthcare and satisfaction of the participants. Thus, the objective of the current research was to find out how well
the integrated pediatric approaches to wellness with the help of smart healthcare technologies can be used to foster
the emotional wellness of adolescents in the frames of school- and community-based healthcare. The research
also evaluated the emotional health outcomes, use of smart healthcare, participant satisfaction, and connection
between pediatric wellness engagement and changes in emotional well-being of adolescents, thus offering
information that can justify the adoption of technology-facilitated pediatric preventive healthcare intervention in
the future.

2. Materials and Methods

To assess the effectiveness of integrated pediatric wellness programs using smart healthcare technologies in
enhancing emotional health of teenagers, a cross-sectional analytical study will be done between January and
April 2026 [2], [3], [13]. The research was conducted within a group of four secondary schools, three health
centers and two health care outpatient centers of pediatric which were located in urban and semi-urban areas.
These institutions were chosen since they regularly deliver adolescent preventive healthcare services, health
education endeavors and community wellness programs [1], [5]. The population of the study was adolescents aged
between 13 and 18 years old who were studying in schools that were participating in the study or undergoing
healthcare services of pediatrics during the study. The calculation of the necessary sample size was done according
to Cochran formula with the 95% confidence interval, 5% margin error and the expected proportion of response
of 50 which gave a minimum sample size of 196 participants. In order to have adequate statistical power and to
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counter the non-respondent adolescents, 200 adolescents were sampled using stratified random sampling due to
age, sex, level of education and home-residence area. The inclusion criteria were that adolescents are aged 13 to-_
18 years, able to self-administer the study questionnaires, with basic digital literacy, and they have written
informed assent along with parental/guardian consent. All other individuals who had severe psychiatric conditions
and needed to be hospitalized, those with significant cognitive impairments, those with neurological conditions,
or completed questionnaires were locked out of the study [4], [10], [12].

It was created as a comprehensive pediatric wellness program by the team of pediatricians, psychologists, school
nurses and specialists in the field of public health and achieved over eight weeks of implementation in the form
of weekly sessions, each lasting 90 minutes [2], [5]. The intervention was comprised of five education modules
that enhanced emotional resilience and prevention of health behaviors. The initial module was on emotional health
awareness which involved exposing the adolescents to emotional intelligence, self-awareness, emotional
recognition and the early detection of psychological distress. The second module focused on stress management
and emotional regulation with the help of mindfulness training, relaxation exercises, breathing and cognitive
coping strategies. The third module facilitated healthy lifestyles by promoting balance nutrition, exercise, good
sleep habits, less recreational screen time and preventing substance abuse. The fourth module enhanced family
and community involvement which was achieved by parent-adolescent communication workshops, activities on
peer-support and community wellness campaigns which promoted social positive interactions. The fifth module
provided an introduction to digital mental health education, allowing the participants to gain knowledge on how
to properly utilize smart healthcare technologies, telehealth services, online emotional self-evaluation tools, and
secure online healthcare resources. Interactive discussions, case, role play, multimedia presentation and group
exercises were woven through the intervention to ensure that participants were engaged and learning maximally

(71, %], [11], [16].

The healthcare technologies were smartened in all the steps of the wellness program to ensure more accessibility,
monitoring and personal healthcare support. Emotional screening software with the support of artificial
intelligence was applied to identify adolescents who needed further psychological examination, and a mobile
wellness application which made it possible to record the mood status, physical activity, sleep duration and stress
levels on a daily basis. Every two weeks, scheduled telehealth sessions with healthcare practitioners and
psychologists that work with children were performed to receive a personalized course of counseling and care
follow-up [1]-[3]. Activity monitors were worn on the participants at all times to measure daily number of steps,
heart rate, sleep time and physical activities in order to offer the participants with individualized health
information. An intervention used a safe online counseling platform that enabled confidential interaction between
the adolescents and the health practitioners during the intervention, and the integration of electronic health records
enabled multidisciplinary health service teams to record the assessment of the participants and organize
subsequent services. A standardized questionnaire package which included a Demographic Questionnaire,
Adolescent Emotional Health Scale, Pediatric Wellness Participation Questionnaire, Smart Healthcare
Technology Acceptance Scale and Patient Satisfaction Questionnaire was used to collect data. The piloting of 20
adolescents revealed that the internal consistency is satisfactory and all the study instruments show Cronbachs
alpha value between 0.84 and 0.92 [7], [11], [14], [15], [16].

Emotional Health Score, Anxiety Score, Stress Score and Emotional Well-being Index, were the primary outcome
measures, whereas Smart Healthcare Technology Acceptance, Pediatric Wellness Program Participation,
Healthcare Accessibility and Overall Participant Satisfaction were the secondary outcome measures. The scores
of emotional health were standardized on a 100-point-scale whereby the higher the points, the greater is the
emotional health. The Institutional Research Ethics Committee (Approval No. IREC/PHW/2025/118) gave ethical
approval to the study and it was done in compliance with the ethical principles of the Declaration of Helsinki.
Informed consent was obtained by way of written forms, and assent taken by all participating adolescents (written
form) before enrollment. The anonymity of the participants was ensured through the use of a cipher code and in
a secure electronic database encrypted with passwords. The statistical analyses have been done in IBM SPSS
Statistics version 27.0. Participant characteristics and variables of the study were summarized using descriptive
statistics where frequencies, percentages, means and standard deviations were used to describe the data.
Continuous variables were compared using independent-samples t-tests whereas the relationships involving
categorical variables were assessed using chi-square tests. The Pearson correlation was used to identify the
correlation between pediatric wellness participation, smart healthcare technology use, emotional health outcomes
and participant satisfaction. Adding up to multiple independent predictors of adolescence emotional health was
determined after controlling on demographic variables through multiple linear regression analysis. Statistical
significance was established at p < 0.05 for all analyses [8], [10], [12], [15].
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3. Results

3.1 Demographic Characteristics

There were 200 adolescents in the current research. The sample was represented by female participants in 54.0%
(n = 108), and males in 46.0% (n = 92). The majority of participants belonged to the 15—16 years age group
(38.0%), followed by 1718 years (34.0%) and 13—14 years (28.0%). A majority of the respondents were living
in urban communities (62.0%), with 38.0% living in semi-urban areas. Table 1 shows detailed demographic
characteristics.

Table 1. Demographic Characteristics of Participants

Variable Frequency (n) | Percentage (%)
Gender
Male 92 46.0
Female 108 54.0
Age Group (Years)
13-14 56 28.0
15-16 76 38.0
17-18 68 34.0
Residence
Urban 124 62.0
Semi-Urban 76 38.0
Total Participants | 200 100.0

3.2 Participation in Pediatric Wellness Programs

Adolescents were usually engaged in integrated pediatric wellness programs. About 72.0% attend pediatric
wellness sessions on a regular basis, 18.0% attended sporadically, and 10.0% attended once in a while. Frequent
attendance indicated a good involvement in preventive healthcare programs provided at schools and community
medical facilities. Figure 1 represents the distribution of participation of adolescents in integrated pediatric
wellness programs.

'

A total of 200 adolescents participated
in integrated pediatric wellness programs,
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Figure 1. Participation in Integrated Pediatric Wellness Programs
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3.3 Emotional Health Outcomes

The emotional health measure indicated that the participants had mostly positive psychological health. Social
connectedness had the highest mean score (4.18 &+ 0.55), emotional regulation (4.05 = 0.61) and self-esteem (3.94

+ 0.67). The mean score on overall emotional health was 4.06 + 0.49 implying that the emotional health of

adolescents participating in pediatric wellness programs is favourable.

Table 2. Emotional Health Assessment Scores

Emotional Health Domain | Mean + SD

Emotional Regulation 4.05+0.61
Self-Esteem 3.94+0.67
Social Connectedness 4.18 £0.55

Overall Emotional Health 4.06+0.49

Figure 2 shows that gains were achieved in all the areas associated with emotional health, with social
connectedness showing the best average score.
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Figure 2. Changes in Emotional Health Scores.

3.4 Smart Healthcare Technology Utilization
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The use of smart healthcare technologies by teenagers was promising. The most common (81.0%), then the
(69.0%), (61.5%), and (58.0%) were mobile health applications, telehealth consultation services, wearable health
monitoring devices, and Al-supported mental health applications respectively.

Table 3. Utilization of Smart Healthcare Technologies

Technology Users (n) | Percentage (%)
Mobile Health Applications 162 81.0
Telehealth Consultation 138 69.0
Wearable Health Devices 123 61.5
Al Mental Health Applications | 116 58.0

Table 3 is a summary of the use of smart healthcare among the adolescents. Figure 3 gives the patterns of

technology use.
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Figure 3. Smart Healthcare Technology Usage among Adolescents.
3.5 Correlation Analysis

The Pearson correlation analysis revealed that there were significant positive correlations between the
participation in pediatric wellness program, usage of smart healthcare technologies, and the outcome of emotion
health. There was a moderate relationship between the increased involvement in wellness programs and improved
emotional health (r = 0.68, p < 0.001). There was a positive correlation between the use of smart healthcare
technology and emotional health (r=0.61, p < 0.001).

Table 4. Correlation between Wellness Program Participation, Technology Utilization, and Emotional

Health
Variables Wellness Participation | Technology Utilization | Emotional Health
Wellness Participation | 1.000 0.59*** 0.68***
Technology Utilization | 0.59%** 1.000 0.61%**
Emotional Health 0.68%** 0.61%** 1.000
**p < 0.001

Table 4 presents Pearson correlation coefficients among the major study variables.
3.6 Multiple Regression Analysis

Qualitative analysis, as shown by the multiple linear regression analysis, revealed that wellness program
attendance and the use of smart healthcare technology were important predictors of adolescent emotional health.
The highest standardized regression coefficient (B = 0.47, p < 0.001) was shown in the participation of wellness
programs, then followed by the use of technology (B = 0.33, p < 0.001). The entire regression equation accounted
58.4% of the number of variations in emotional health (R?>= 0.584).

Table 5. Predictors of Adolescent Emotional Health

Predictor p | Standard Error | t-value | p-value
Wellness Program Participation | 0.47 | 0.05 9.42 <0.001
Technology Utilization 0.33 | 0.06 6.51 <0.001

Model Statistics: R? = 0.584, Adjusted R2=0.579, F = 137.82, p <0.001.
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Table 5 presents the results of the multiple linear regression analysis.
3.7 Participant Satisfaction

The respondents were found to be very much satisfied with combined child wellness programs. About 84.0%
stated that they were satisfied or very satisfied with the health care services they received and only a minor
percentage indicated their opinion as neither satisfying nor not satisfying. These results indicate a positive attitude
to the use of pediatric wellness programs in adolescence. Figure 4 depicts the level of satisfaction among the
participants.

Adolescents rated thelr satisfaction with the integrated
pediatric wellness programs (n = 200).

Number of Respondents by Satisfaction Level

120 4
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0 ——
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Top 2 Box (Highly Satistied + Batistiod) « 64.0% [ Natisfied Dinnntinfiod

Satisfaction Level

Figure 4. Satisfaction with Pediatric Wellness Programs
3.8 Overall Technology Acceptance

The general attitude towards smart healthcare technologies was high among adolescents. About 86.0% answered
that digital healthcare technologies increased the accessibility of healthcare, 82.0% said that they facilitated
communications with healthcare professionals, and 79.0% said that they would use these technologies in the
future. These results show high levels of acceptance and perceived usefulness of technology-aided pediatric
healthcare. The overall acceptance of smart healthcare technologies is presented in Figure 5.

Adolescents indicated their level of agreemaent with statements about
smart healthcare technologies (n = 200),
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Figure 5. Acceptance of Smart Healthcare Technologies.
773

Adolescencia e Saude, vol. 21, No. 2s, p 767-775



4. Discussion

The current research indicates that multifaceted pediatric wellness initiatives with the help of smart healthcare
tools have a positive effect on the emotional well-being of adolescents and preventive healthcare involvement.
Adolescents, who attended wellness programs regularly, showed good emotional regulation, self-esteem, and
social connectedness, which means that multidisciplinary pediatric interventions are effective to meet the
emotional and developmental needs of the youth. The large rate of participation in the study is also an indication
that school- and community-based wellness programs are popular among adolescents, and can be utilized as
convenient platforms of providing preventive healthcare services. The strong relationship between the
participation in the wellness program and emotional health also supports the importance of early intervention
strategies employing a combination of health education, counseling, family involvement, and regular pediatric
visits to achieve healthy psychosocial development.

The results align with other studies that have shown the efficacy of digital pediatric healthcare interventions and
adolescent health community-based interventions. Previous research studies have demonstrated that preventive
care services in children, health promotion activities at school and online health services can enhance emotional
wellbeing, the health care engagement and preventive health among adolescents. As in the case of prior research,
the current work determined that mobile applications that were health-related, telemedicine, wearable devices that
monitored health, and Als-related health technologies were linked with positive emotional health outcomes.
Nevertheless, the current study did not focus on a single aspect of digital healthcare or conventional pediatric
services, unlike many other studies that did it before; it assessed the two elements of the service as one part of the
integrated wellness model. Such a holistic solution is another way to confirm that the integration of pediatric
healthcare and intelligent digital technologies can result in more positive effects than either of these strategies.

The research has a number of significant implications on clinical practice and overall health to the people.
Pediatric health professionals must explore the application of regular emotional health screening, proactive
counseling, and digital health monitoring tools to adolescent health, as a means of helping to achieve early detect
emotional challenges and enhance health outcomes. Another way through which educational institutions can
enhance the well-being of adolescents is by integrating pediatric well-ness education, mental-health promotion,
and digital health literacy education into school health programs. Community health facilities and family services
provision must work together in ensuring that there are available, multidisciplinary wellness programs that go
beyond clinical practice and are further involved in promoting continuous adolescent involvement. Higher
investments in digital health infrastructure, preventive healthcare in schools and community wellness programs
can enhance the accessibility of healthcare, decrease health disparities, and promote sustainable adolescent
healthcare at regional and national scales.

There are a number of strengths and limitations which need to be taken into account when interpreting the findings.
The strong point of the research is that it has combined the analysis of pediatric wellness engagement, emotional
health and smart healthcare technology usage in a multidisciplinary healthcare framework and offers an overall
evaluation of the wellness in adolescents. The statistical analyses also were reliable due to the comparatively big
sample size. However, the cross-sectional nature restricts causation of the study variables and use of self-reported
questionnaires can lead to reporting bias. Also, the research was carried out in a small region and thus it cannot
be generalized to other populations with diverse cultural or healthcare environments. Recommendations in the
future are that larger and more diverse multicentre longitudinal studies are required to validate these results to
assess long-term effectiveness and explore emerging artificial intelligence-based digital health interventions to
provide emotional care to adolescents.

5. Conclusions

The current research shows that comprehensive-based pediatric wellness programs have a positive effect on the
emotional health of adolescents by enhancing emotional regulation, self-esteem, and social connectedness as well
as by promoting the involvement in the preventive healthcare services. Digital healthcare applications, such as
mobile health apps, telemedicine, wearable health monitors, and Al-aided support of emotional health, are further
used to increase access to healthcare, interaction with adolescents and constant attention to the emotional state.
The results show that the technology-based method of pediatric healthcare can be a successful add-in to traditional
clinical practice and reinforce the process of preventive healthcare. The implementation of these programs must
be done in close partnership with the needs of schools, family members, pediatric healthcare practitioners,
community organizations, and policymakers to provide the establishment of sustainable and accessible adolescent
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wellness services. It is useful to recommend multicentre longitudinal studies with greater and more vari
population sizes to assess both the long-term efficacy, expandability, economic feasibility, and the growing role-._
of sophisticated digital health technologies in enhancing health outcomes in adolescents.
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