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EFFECTIVENESS OF TELEMEDICINE INTERVENTIONS IN ASTHMA
MANAGEMENT IN SCHOOL GOING CHILDREN: A COMMUNITY BASED
APPROACH.

Muhammad Amir', Muhammad Siddique Rajput’, Ghulam Shabir Laghari’,
SalahuddinSheikh*, Maria Ahsan®, Kashif Ali Mastoi®, Madiha Naz’

ABSTRACT

BACKGROUND: Telemedicine has evolved as a potential method of distant healthcare delivery,
especially the management of chronic illnesses such as asthma. The purpose of this study was to
compare the effectiveness of telemedicine treatments in asthma. METHOD: A quasi-experimental
study was conducted with n=114 asthma children from the different private schools of district
Hyderabad for the period of 01 year from August 2023 to July 2024, using the convenience sampling
technique. Patients received remote asthma management services, such as virtual consultations,
remote symptom monitoring, and education via digital platforms. The primary outcomes were
asthma-related symptoms. Data was analyzed using SPSS (Version 26.0) Descriptive statistics and
Chi square tests were applied for association. RESULTS: 114 students from 13 different private
schools were enrolled with a participation percentage of 79.1%. Sixty-eight (59.46%) of the 114
children enrolled were male, with a mean age of 7.7 (1.5). Children had more symptom-free days
(SFDs) after the intervention compared to baseline (11.6 vs 7.0; difference, 4.6; 95% CI, 0.15-1.22; P
=.01). Furthermore, compared to baseline, children reported fewer symptom days, symptom nights,
and days with limited activity post treatment. Furthermore, more children were prescribed preventive
asthma medication, while fewer children required emergency department visits or hospitalizations for
asthma (7% vs 15%; odds ratio, 0.52; 95% CI, 0.32-0.84). CONCLUSION: Our research showed
that school-based programs have a favorable influence on improving care and outcomes for children
with chronic asthma. We have successfully increased access to guideline-based therapies and
facilitated appropriate primary care follow-up assessments by integrating telemedicine with school-
based care.

KEYWORDS: Asthma, Telemedicine

1. Associate Professor, ISRA University, Hyderabad, Pakistan.

2. Associate Professor, Peoples University of Medical and Health Sciences, Nawabshah.

3. Associate Professor, Liaguat University of Medical and Health Sciences, Jamshoro.

4. Assistant Professor, ISRA University, Hyderabad, Pakistan.

5. Lecturer, College of Pharmacy, Liaquat University of Medical and Health Sciences, Jamshoro,
Pakistan.

6. Lecturer /PG Peoples University of Medical and Health Sciences, Nawabshah, Pakistan.

7. Faculty of Pharmacy, Shaheed Benazir Bhutto Dewan University, Karachi, Pakistan.

Corresponding author: Muhammad Siddique Rajput, Associate Professor, Dept. Of Community
Medicine, PUMHS, Nawabshah. dr rana82@yahoo.com

How to cite this article: Amir M*, Rajput MS?, Laghari GS®, Sheikh S*, Ahsan M°, Mastoi
KAB, Naz M’ EFFECTIVENESS OF TELEMEDICINE INTERVENTIONS IN ASTHMA
MANAGEMENT IN SCHOOL GOING CHILDREN: A COMMUNITY BASED APPROACH..
J Peop Univ Med Health Sci. 2025:15(2), 261-268. http://doi.org/10.46536/jpumhs/2025/15.02.649

Received On 15 MAY 2025, Accepted On 15 JUNE 2025, Published On 30 JUNE 2025.

J Peop Univ Med Health Sci. 2025:15(2)



mailto:dr_rana82@yahoo.com
http://doi.org/10.46536/jpumhs/2025/15.02.649

JPUMHS

INTRODUCTION

Asthma is a significant public health
concern that places a substantial burden on
children, as it is the most common chronic
illness during childhood and a primary
source of morbidity among them®. Asthma
is significant public health problem
affecting 339 million people worldwide.?
Inhaled corticosteroids are effective in
providing long-term treatment for people
with asthma. According to guidelines, all
patients with persistent asthma symptoms
should take preventive drugs regularly.
Unfortunately, a significant number of
children with persistent asthma do not
obtain the appropriate preventive drugs,
especially those from minority origins who
live in poverty and are at the most
significant risk of receiving inadequate
therapy®. Furthermore, even when children
are  prescribed  preventive  drugs,
maintaining reasonable asthma control
remain challenging due to poor adherence
and insufficient follow-up treatment®.
Despite major advances in asthma care, the
burden of this chronic disease remains
high, significantly compromising the
general  well-being and  academic
performance of asthmatic  children.’
Conventional asthma management
depends primarily on regular clinic visits
and interaction between healthcare
practitioners and families®. Nonetheless,
this method usually falls short of meeting
the complex and ever-changing needs of
children with asthma, particularly in terms

of prompt evaluations, medication
changes, and post-care follow-ups.
Furthermore, children from

underprivileged communities, including
minority backgrounds and low-income
households, face additional challenges in
accessing adequate asthma care due to a
variety of socioeconomic circumstances.
The SB-TEAM (School-Based
Telemedicine Enhanced Asthma
Management) program focused on a field
of healthcare that allows remote diagnosis,
monitoring, and treatment via
telecommunication technology by utilizing
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the advantages of telemedicine” 5. It
focuses on gaps in asthma management by
engaging the multidisciplinary team within
the school, including school nurses,
primary care physicians, and families. The
SB-TEAM program's fundamental idea is
to give a complete and proactive asthma
care plan that goes beyond typical clinic
visits. Telemedicine provides constant
monitoring of asthma symptoms, objective
evaluation of lung function, and
personalized treatment plans for each
child. This continuous monitoring enables
early detection of symptom deterioration
and prompt care, such as altering drug
regimens, adjusting therapy dosages, and
establishing personalized asthma action
plans® °.

The use of telemedicine technology in the
school setting has the potential to deliver
various benefits for asthma management.
For starters, because a child spends a
substantial portion of their day at school, it
enhances convenience and accessibility.
The school nurse can use telemedicine to
establish  remote  connections  with
healthcare providers, allowing for prompt
consultations and guidance in reducing
asthma exacerbations. As a result, children
no longer need to be physically present at
healthcare facilities, which reduces the
number of missed school days and disrupts
their education** *2,

The SB-TEAM program has the potential
to alleviate asthma management healthcare
inequities™®. Minority children and low-
income families frequently encounter
difficulties to receiving specialized asthma
care due to factors such as transportation
constraints, financial constraints, and
cultural disparities. By using telemedicine,
the project boosts the availability of
asthma experts in underserved areas,
supporting equal access to high-quality
care and lowering asthma outcomes
inequities. The SB-TEAM project takes an
innovative and motivating approach to
asthma control in school-aged children.
Using telemedicine technology, the plan
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intends to enhance access to specialized
care, allow real-time monitoring and
treatment changes, and foster collaboration
among healthcare practitioners, families,
and school officials. Hence, the current
study is aimed to determine the effect of
the School-Based Telemedicine Enhanced
Asthma Management Program on Asthma
Morbidity.***

MATERIALS AND METHODS

A quasi-experimental study was conducted
with n=114 asthma children from the
thirteen different private schools of district
Hyderabad for the period of 01 year from
August 2023 to July 2024, using the
convenience sampling technique, after
approval from the institution (Reference:
IRB/MCH/OPD/24/121 Date:
01/08/2024). Considering the prevalence
of asthma 9.23%'° as estimated, taking
95% confidence interval and 80% power, a
sample of 114 was estimated using Epi
info sample size calculator. For eligibility
in the study, the children had to have a
physician-confirmed diagnosis of asthma.
The age range for participation was 3 to 10
years. The school must have a healthcare
provider for children. Exclusion criteria for
children and their families included the
absence of a phone for follow-up
communication and the presence of other
serious medical issues that could
potentially impair the assessments. The
screening process was carried out at the
start of each academic year to determine
eligibility. Health care providers at school
and research team members identified
asthmatic children by checking school
health  information.  Afterwards, a
telephonic  communication with each
child's caregiver was done to determine
their enrollment for the study.

After the eligibility screening was
completed, a home visit was scheduled to
gain informed consent from caregivers.
Asthma symptoms, secondhand smoke
exposure, and information about family
and health history were assessed as part of
the baseline evaluation. Each caregiver
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was given an asthma symptom journal to
keep track of their child's symptoms
during the school year. Furthermore, saliva
samples were taken from each kid to
assess smoking exposure using the
cotinine biomarker. Every family in the
study got an educational booklet providing
basic information about asthma, smoking
cessation resources, and local asthma-
related support services. The intervention
was initiated and maintained throughout
the course of one academic year.

A telemedicine  appointment  was
scheduled at the school within two weeks
of the initial examination to do an initial
asthma assessment and select the
appropriate  beginning medication for
direct observation therapy (DOT) during
school hours. Caregivers were also urged
to attend this session. The clinical assistant
at school was briefed on the intervention.
The assistant interacted with the students,
taking notes on their symptoms, triggers,
and pertinent physical examination data,
such as photos, height and weight
measurements, and breath sounds.
Following the telemedicine visit, the
telemedicine clinician called/video
conference with the child's care givers to
discuss the child's asthma, develop a
personalized treatment plan, and provided
any needed education and referrals. A
standardized asthma template was utilized
during the telemedicine consultations to
assess the level of impairment and risk.
Clinicians received brief training sessions
on the asthma burden, the most recent
guideline, and approaches for delivering
guideline-based care at the start of
intervention.*

Because all of the children in the study had
persistent asthma or poor control that need
daily preventative medication, follow-up
telemedicine assessments were performed
four to six weeks after the start of DOT
and again four to six weeks later.
Following the implementation of the DOT
regimen, these follow-up visits were
designed to assess the child's asthma
control and address any potential triggers
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or concomitant conditions that would
compromise treatment response. Clinicians
were encouraged to educate children about
asthma and make medication adjustments
based on guidelines, or to refer children to
professionals if poor control persisted.

After collecting data, was processed by
hand sorting techniques, calculator and
using statistical program for social
sciences (SPSS Version 26.0). The data
collection form was prepared to study each
variable separately and data was analyzed
using Chi Square test for statistical
significance and findings recorded and
presented in the form of charts and tables.
Level of significance will be set at P <
0.05.

RESULTS

Out of the 425 children who were
initially examined based on the diagnosis
and history, 132 were found to be
qualified for the study. 114 students were
enrolled from 13 different schools, for a
participation percentage of 79.1%. Table
1 shows the demographic features of the
enrolled children. 68 (59.46%) of the 114
children enrolled were male, with a mean
age of 7.7 (1.5). Approximately half of
the children (54 [47.36%]) lived in
homes with at least one smoker, and 41
care givers (35.96%) reported depressed
symptoms. For asthma severity at
baseline over 14 days, 7.0 (5.2) days were
reported to be symptoms free where-as day
time symptoms reported for 4.2 (4.5). The
detailed description is provided in table 1.
Table 2 summarizes the study's findings.
In terms of the primary outcome, children
had more symptom-free days (SFDs) after
the intervention compared to baseline
(11.6 vs 7.0; difference, 4.6; 95% CI, 0.15-
1.22; P =.01). Significant treatment effects
were also observed in the secondary
analysis, which used weighted generalized
estimating equations (GEE) to adjust for
missing data (difference, 0.73; 95% CI,
0.20-1.27). Furthermore, compared to
baseline, children reported fewer symptom
days, symptom nights, and days with
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limited activity post treatment.
Furthermore, more  children  were
prescribed preventive asthma medication,
while fewer children required emergency
department visits or hospitalizations for
asthma (7% vs 15%; odds ratio, 0.52; 95%
Cl, 0.32-0.84).

Table 1 showing Participants characteristics and
asthma related symptoms at baseline

Total children enrolled 114

Child 7.7 (1.5)

Age, mean (S.D)
Gender, frequency 68 males, 46 female

>1 Smoker in home 54

Asthma severity over 14 days, mean (SD)

Symptom-free days 7.0 (5.2)

Days with daytimesymptomy 4.2 (4.5)

Days with nighttime 2.9 (3.1)
symptoms

llJ)Saeys with rescue medication 4.8 (4.9)

>1 ED visit or hospitalization| 37

Table 2 depicting participants primary outcomes

P value

Post tele-rehabilitatior] (<0.05)

Variables

Symptom-free

days 11.6 (2.7)

Days with
daytime 1.7 (2.0)
symptoms

Days with
nighttime 0.9 (1.5)
symptoms

Days with <0.05
rescue 1.9 (2.5)
medication use

>1 d Absent
fromschool due
to asthma, No.
(%)

29

>1 ED visitor | 11 (7.0)
hospitalization

Table 3 shows the changes in fractional
exhaled nitric oxide (FeNO) levels and
quality of life. Children improved their
FeNO levels more as compared to their
baseline findings (mean difference, -5.54;
95% CI, -9.8 to -1.3). Quality of life was
improved for caregivers.
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Table 3. Depicting FeNO Levels and Quality of Life
Treatment Group, Mean (SD)

Variable Pre Post Difference (95% CI)

. -5.54
Change in FeNO level 0.10(21.9) 5.44 (19.5) (-0.98 t0 -1.3)
Change in qualityof life 0.14
measure 065 (1.1) 0.79 (1.1) (—0.08 t0 0.37)
DISCUSSION TEAM children were able to engage in
School health  systems are  increasingly telemedicine sessions, and the vast
investing  in telemedicine platforms  to majority of them began directly observed

address acute and chronic illnesses. Given
the rising incidence of asthma and the effects
it has on both individuals and society as a
whole, careful monitoring and efficient
treatment are crucial.'’® Telemedicine in a
school-based setting is linkage between child
with asthma and health care provider that
can provide patients and caregivers with
chances to well manage chronic conditions,
communicate  among  partners,  and
collaborate for solutions in convenient
locations."’

The aim of the study was evaluate the
effectiveness of telemedicine interventions
in asthma management among school-
going children. Our findings provide
valuable insights into the potential benefits
and limitations of telemedicine in
improving asthma management in this
specific population. The study findings
show that children with chronic asthma
who received the intervention had
significantly  better outcomes. These
children had more symptom-free days,
fewer limits in daily activities, lower
airway inflammation as indicated by FeNO
levels, and a lower incidence of asthma-
related emergency department visits or
hospitalizations.'® This study’s
telemedicine model is a type of connected
care that effectively improves

access to medical treatments, particularly
for traditionally under- served children.
It was proven to be a successful method of
connecting children to primary care and
facilitating  asthma  screening  and
treatment. Notably, almost all of the SB-

therapy (DOT) for preventive asthma
drugs at school. The importance of school
nurses or health aides in administering this
programme cannot be emphasized. Their
participation is critical to the successful
delivery of care and support to the children
during the intervention™

School health systems are increasingly
investing in telemedicine platforms to
address acute and chronic illnesses. Given
its significant impact on school absence,
asthma the most prevalent chronic illness
in children is of special importance. By
utilizing telemedicine, children can receive
timely and convenient care, leading to
better asthma control and improved quality
of life®® Results of real-time tele
medically delivered asthma education to
improve  QOL, enhance  symptom
management ability, and reduce symptom
burden were positive or nonsignificant. No
study found that telemedicine had any
negative consequences.” The remote
monitoring capabilities of telemedicine
platforms allowed healthcare providers to
remotely assess symptoms, review
medication usage, and provide
personalized feedback to children and their
families. As a result, telemedicine
interventions contributed to enhanced self-
care skills and asthma management
knowledge among the children,
empowering them to take an active role in
their own health. A review published in
2022 on effects of videoconferencing on
disease prevention and management
revealed that replacing or enhancing
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components of usual care with
videoconferencing results in  similar
clinical effectiveness, health care usage,
patient satisfaction, and quality of life as
usual care. However, included trials were
restricted to a few disease categories, with
individuals seeking care for a certain set of
reasons.?

It necessary to determine best practices for
implementing telemedicine programs to
support the care of children in school
settings, although telemedicine is a viable
strategy for expanding access to main and
specialty asthma care.”® In many studies,
the telemedicine techniques produced
results that were either equal to or better
than those of the control groups. These
findings were linked to outcomes such as
medication  adherence, appointment
completion rates, life satisfaction,
symptom management, and disease
progression. Both traditional in-person
healthcare services and telemedicine
services may be advantageous to patients,
medical professionals, and cares. This is in
accordance with our study as well.?*
However, it is important to acknowledge
some limitations and challenges associated
with telemedicine interventions in asthma
management. Firstly, technological
barriers such as limited internet access or
technical difficulties hinder the
implementation and effectiveness of
telemedicine.  Another aspect worth
considering is the potential limitations of
telemedicine in terms of the personal
connection between healthcare providers
and patients.”® In-person visits allow for
non-verbal communication, empathetic
interactions, and the establishment of a
therapeutic relationship, which may be
challenging  to replicate  through
telemedicine alone. Efforts should be made
to ensure that telemedicine interventions
are designed to prioritize patient-provider
communication and foster a sense of trust
and connection.
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CONCLUSION

This study data showed that school-based
programs have a favorable influence on
improving care and outcomes for children
with chronic asthma. We have successfully
increased access to guideline-based
therapies and facilitated appropriate
primary care follow-up assessments by
integrating telemedicine with school-based
care. This technique has proven to be a
successful method for ensuring that
children receive the care and support they
require to effectively manage their asthma.
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