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Abstract:

Background: Climate change significantly exacerbates respiratory allergies in children due to
prolonged pollen seasons and increased air pollution. These environmental shifts not only threaten
children’s physical health but also trigger "eco-anxiety" among parents, who feel overwhelmed by the
uncontrollable nature of environmental hazards. Nurses, as frontline educators, play a pivotal role in
bridging the gap between climate awareness and health management. Aim: This study aimed to
evaluate the effectiveness of a digital nursing support program to enhance climate change resilience
and reduce eco-anxiety among parents of children with respiratory allergies.Methods: A quasi-
experimental design (pre-test/post-test) was conducted involving a convenient sample of all 300
parents with six months from the Pediatric Outpatient Clinics at Sohag University Hospitals. The
digital program was delivered via a mobile-based platform. Data were collected using the Parents’
demographic data, Eco-Anxiety Scale and a Climate Resilience Competency Questionnaire.
Results: Post-intervention findings revealed a statistically significant increase in parents’ climate
resilience scores (p < 0.001). There was a notable improvement in their ability to implement proactive
health measures during extreme weather events. Concurrently, levels of eco-anxiety significantly
decreased, as parents reported feeling more empowered and less paralyzed by environmental concerns.
A strong correlation was found between high resilience levels and improved management of their
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children’s allergy symptoms. Conclusion: The digital nursing support program proved to be an
effective tool for equipping parents with the necessary skills to navigate climate-related health
challenges. By integrating mental health support with environmental health education, telenursing can
foster family resilience in an era of rapid climate change. Recommendations: It is recommended to
integrate climate-health counseling into routine pediatric nursing care and to expand digital support
platforms to reach vulnerable populations at risk of environmental health disparities.

Keywords: Children with Respiratory Allergies, Climate Change Resilience , Digital Nursing Support

Program, Eco-Anxiety, Parents.
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Introduction

Climate change is increasingly recognized as
the defining public health challenge of the 21st
century, fundamentally altering global weather
patterns and air quality. Scientific evidence
indicates that rising temperatures extend plant
growing seasons, leading to intensified and
prolonged pollen cycles. These shifts
significantly exacerbate the prevalence and
severity of respiratory allergies in pediatric
populations (Watts et al., 2021).

Children with respiratory allergies are
uniquely vulnerable to environmental stressors
driven by climate change, such as increased
ground-level ozone and particulate matter.
These pollutants act synergistically with
aeroallergens to trigger acute asthma
exacerbations and allergic rhinitis,
complicating the clinical management of these
conditions (D’Amato et al., 2020).

Beyond the physiological impacts, the climate
crisis has introduced a profound psychological
burden known as "eco-anxiety." For parents of
children with chronic respiratory issues, this
manifests as a chronic fear of environmental
doom and a sense of helplessness regarding
their child’s future health in an unstable
climate (Clayton, 2020).

Building climate resilience is essential for
families to navigate these emerging risks.
Climate resilience in a healthcare context
refers to a caregiver's ability to anticipate,
prepare for, and adapt to climate-related health
threats. Strengthening this resilience allows
parents to transition from reactive crisis
management to proactive health protection
(IPCC, 2022).

Nurses occupy a strategic position at the
intersection of environmental health and

clinical practice. As frontline healthcare
providers, nurses are uniquely qualified to
assess environmental triggers and educate
families on the link between climate variables
and allergic flares, serving as a vital bridge
between scientific data and household
application (Kurth, 2017).

In the era of digital transformation,
"telenursing" and mobile-based  support
programs offer innovative pathways for health
delivery. Digital nursing platforms provide an
accessible, cost-effective medium to deliver
real-time guidance, enabling nurses to support
a larger volume of parents regardless of
geographical barriers (Lehne et al., 2019).

The role of the nurse in managing eco-anxiety
involves integrating psychosocial support with
environmental education. By validating
parental concerns and providing actionable
adaptation strategies, nurses help convert
"climate paralysis" into empowered advocacy,
which is shown to improve overall pediatric
health outcomes (Hickman et al., 2021).

Effective nursing interventions must focus on
practical skill-building, such as teaching
parents how to utilize air quality index (AQI)
tools and modify home environments during
extreme weather events. These digital
interventions empower parents to make
informed decisions that mitigate the impact of
climate-driven allergens (Nicholas & Breakey,
2024).

Despite the growing threat, there remains a gap
in structured support for parents dealing with
both the physical and emotional tolls of
climate-sensitive allergies. A digital nursing
support program addresses this gap by
providing a reliable, evidence-based resource
that fosters a sense of community and
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collective efficacy among caregivers (WHO,
2021).

This study evaluates the impact of a digital
nursing intervention focusing on enhancing
resilience and alleviating eco-distress. By
demonstrating the efficacy of such programs,
the research advocates for the integration of
climate-health counseling into routine pediatric
nursing care to protect the next generation
(Gauthier, 2023).

Significance of the Study

This study holds significant importance as it
addresses the emerging intersection between
climate change, mental health, and pediatric
nursing care. By pioneering the use
of telenursing to combat "eco-anxiety," the
research fills a critical gap in traditional
nursing interventions that often overlook the
psychological distress caused by
environmental instability. Furthermore, the
program’s  focus on  enhancing climate
resilience empowers parents to move from

reactive to proactive management of
respiratory  triggers, potentially reducing
healthcare utilization and acute allergy

exacerbations. Ultimately, this study provides
an evidence-based model for
integrating environmental health literacy into
routine nursing practice, aligning with global
health mandates to protect vulnerable

populations in an era of rapid -climate
transformation.
Aim:

This study aimed to evaluate the effectiveness
of a digital nursing support program to
enhance climate change resilience and reduce
eco-anxiety among parents of children with
respiratory allergies

Research Hypotheses

(H1): Parents who participate in the digital
nursing support program will demonstrate a
statistically significant increase in their climate
change resilience scores compared to their pre-
intervention levels.

(H2): Parents who participate in the digital
nursing support program will show a
statistically significant reduction in their eco-
anxiety levels post-intervention.

(H3): There will be a significant positive
correlation between parents' climate resilience
competency and their ability to effectively
manage their children’s respiratory allergy
symptoms.

(H4): There will be a significant negative
correlation between parents’ eco-anxiety levels

—

and their resilience  scores following  the
implementation of the nursing program.

Subjects and Methods

Study Design:

A quasi-experimental design (one-group pre-
test/post-test) was utilized to achieve the
objectives of the study. This design allowed
for the evaluation of the digital nursing
program's impact on the same group of
participants over time.

Study Setting:

The study was conducted at the Pediatric
Outpatient ~ Clinicat  Sohag  University
Hospitals. This setting was chosen due to the
high flow of pediatric patients seeking care for
respiratory allergies.

Study Subjects:

A convenient sample consisting ofall 300
parents was recruited over a period of six
months. The inclusion criteria were:

Parents of children (aged 2-12 years)
diagnosed with respiratory allergies (e.g.,
asthma, allergic rhinitis).

Parents who possess a smartphone and are
proficient in using mobile applications.

Parents who agreed to participate and complete
the full duration of the program.

Study Tools

To achieve the aim of the study, data were
collected using the following three tools:

Tool I: Parents’ Socio-demographic and
Medical Background Sheet

This tool was developed by the researcher after
reviewing the relevant literature. It consists of
two main parts:

Part 1: Socio-demographic data: Includes
age, educational level, occupation, residence
(urban/rural), and monthly income.

Part 2: Child’s Medical History: Includes the
child’s age, duration of respiratory allergy,
types of allergens (pollen, dust, etc.), and
frequency of acute attacks per year.

Tool II:
(HEAS)
It was adopted from Hogg et al., (2021). This
tool was used to assess the psychological
impact of climate change on parents.

It consists of 13 items divided into four
subscales:

The Hogg Eco-Anxiety Scale

Affective symptoms (feelings of fear or guilt).

Rumination (persistent  worried  thoughts
about environmental changes).
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Behavioral
functioning).

symptoms (impact on daily

Anxiety about personal impact (concerns for
the child’s future health).

Scoring System: Responses are measured on a
4-point Likert scale ranging from 0 (not at all)
to 3 (almost always).

Levels: Total scores are categorized as follows:

Low Eco-Anxiety: 0 — 12
Moderate Eco-Anxiety: 13 — 25
High Eco-Anxiety: 26 — 39

Tool III: Climate Resilience Competency
Questionnaire (CRCQ)

It was adopted from Fuller et al., (2024). This
tool was utilized to measure the parents' ability
to adapt to climate-induced health challenges.
Content: It comprises 20 items covering three
domains:

Cognitive Domain: Knowledge of climate
triggers and their relation to allergies.
Practical Domain: Ability to use digital tools
(AQI apps) and implement home adaptation
strategies (air filtration, closing windows
during peak pollen).

Self-Efficacy: The parent's confidence in
managing their child's symptoms during
extreme weather.

Scoring System: Items are scored on a 3-point
Likert scale: (1) Incompetent, (2) Partially
competent, and (3) Highly competent.

Levels: The total score is calculated as a
percentage:

Low Resilience: < 50%

Moderate Resilience: 50% — 75%

High Resilience: > 75%

Validity and Reliability

Content Validity: The research tools were
tested for face and content validity by a panel
of five expertsin the fields of Pediatric

Nursing, Psychiatric Nursing, and
Environmental Health. They reviewed the
tools for clarity, relevance, and
comprehensiveness. All necessary

modifications were made based on their expert
feedback.

Reliability: The internal consistency of the
tools was assessed using Cronbach’s Alpha
coefficient. The Hogg Eco-Anxiety Scale
showed high reliability (o0 = 0.89), and the
Climate Resilience Competency Questionnaire
demonstrated a reliability of (a = 0.85),
indicating that the tools were stable and
dependable for data collection.

Pilot Study

A pilot study was conducted on 10% of the
sample (30 parents) from the Pediatric
Outpatient Clinic to evaluate the clarity,
feasibility, and applicability of the study tools
and the digital platform. It also served to
estimate the time required for filling out the
questionnaires (approximately 15-20 minutes).
Since no changes were required, the
participants in the pilot study were included in
the total study sample.

Ethical Considerations

Formal approval was obtained from
the Research Ethics Committee of the Faculty
of Nursing ((No/163, 27-12-2024). Initial
individual interviews were held with parents to
explain the study’s aim and benefits. Written
informed consent was obtained from all
participants prior to data collection. Parents
were informed that their participation was
entirely voluntary and that they had the right to
withdraw at any stage without any penalty. All
data were kept anonymous and confidential,
used only for the purpose of the research.

Digital Nursing Support Program Phases
The program was implemented over a period
of 6 months, structured into the following four
sequential phases:

Phase I:
intervention)
Goal: To identify the baseline levels of eco-
anxiety and climate resilience among parents.
Activities:

Assessment  Phase  (Pre-

Initial screening of the 300 parents at the
Pediatric Outpatient Clinic.

Orientation sessions were held to explain the
study's aim and obtain informed consent.
Pre-test data collection was conducted using
the three tools previously mentioned
(Demographic, HEAS, and CRCQ).

Parents were assisted in installing the mobile-
based platform used for the program.

Phase II:
Development)
Goal: To design a user-friendly digital
curriculum based on the assessment results.
Activities:

The digital content was developed by the
researchers, including educational videos,
infographics, and interactive quizzes.

The content focused on the link between
climate change (heatwaves, dust storms, pollen
seasons) and respiratory triggers.

The schedule for "Live Chat" sessions with
nursing specialists was established.

Planning Phase (Program
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Phase III:
(Intervention)
Goal: To deliver the nursing support and skill-
building modules.

Activities: The program was delivered over 8-
12 weeks through the mobile platform, divided
into 4 main modules:

Module 1 (Climate Literacy): Educating
parents on how climate change affects air
quality and pediatric allergies.

Module 2 (Practical Adaptation): Training
on using "Air Quality Index" (AQI) apps and
preventive measures during peak allergen
times.

Module 3 (Eco-Anxiety
Management): Cognitive-behavioral nursing
strategies to reduce stress and feelings of
helplessness.

Module 4 (Emergency Readiness): Creating
a "Climate Action Plan" for each child to
manage sudden allergic flares.
Communication: Weekly push notifications
and a 24/7 "Nurse Inquiry" feature were
activated to provide continuous support.

Implementation Phase

Phase 1V: Evaluation Phase (Post-
intervention)

Results:

Goal: To measure the effectiveness of the
digital program.

Activities:

The post-test was administered immediately
after completing the program using the same
tools.

Follow-up assessment (after 3 months) to
ensure the sustainability of the learned skills.
Statistical analysis was performed to compare
pre- and post-intervention scores.

Statistical analysis:

The statistical analysis was conducted using
the Statistical Package for Social Sciences
(SPSS) version 26.0. Data were summarized
using descriptive statistics, including means
and standard deviations for  continuous
variables and frequencies for categorical data.
The Paired t-test was employed to compare
parents’ scores for climate resilience and eco-
anxiety before and after the digital nursing
intervention,  while Pearson’s  correlation
coefficient was used to explore the relationship
between resilience levels and the management
of children's allergy symptoms. The threshold
for statistical significance was set at a p-value
< 0.001, indicating highly significant
improvements across all measured outcomes
post-intervention.

Table (1): Clinical Profile and Medical History of Children with Respiratory Allergies (N=300)

Child’s Medical History Frequency (n) Percentage (%)
Age of the Child (Years):

-2 <6 years 105 35.0%
- 6—12 years 195 65.0%
Mean + SD 74+2.8

Duration of Allergy (Years):

- <3 years 84 28.0%
-3 -6 years 144 48.0%
- > 6 years 72 24.0%
Types of Known Allergens (Multiple choice):

- Pollen (Seasonal changes) 225 75.0%
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- Dust and Sandstorms 258 86.0%
- Air Pollution/Smoke 120 40.0%
- Humidity and Molds 96 32.0%

Frequency of Acute Attacks (Per Year):

-1-3 times 54 18.0%
-4 — 6 times 174 58.0%
- > 6 times 72 24.0%

In Table (1): The children's clinical profile reveals that the majority (65%) are in the school-age
category (6—12 years). Nearly half of the children (48%) have been living with respiratory allergies
for 3 to 6 years. Regarding environmental triggers, dust/sandstorms (86%) and pollen (75%) were the
most frequently reported allergens, both of which are highly sensitive to climate fluctuations.
Furthermore, 58% of the children suffered from 4 to 6 acute attacks annually.

Table (2): Distribution of the Studied Parents according to their Socio-demographic
Characteristics (N=300)

Socio-demographic Characteristics Frequency (n) Percentage (%)

Age of Parents (Years):

- <30 years 45 15.0%
- 30 — 40 years 180 60.0%
- > 40 years 75 25.0%
Mean + SD 354+52

Educational Level:

- Secondary Education 60 20.0%
- University Education 210 70.0%
- Post-graduate 30 10.0%
Occupation:

- Working 195 65.0%
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- Not working / Housewife 105 35.0%
Residence:

- Urban 225 75.0%
- Rural 75 25.0%

Income Adequacy:

- Sufficient 240 80.0%

- Insufficient 60 20.0%

Table (2): Reveals that 60% of the studied parents fall within the age group of 30 to 40 years, with a
mean age of 35.4 + 5.2 years. Regarding education, the majority (70%) attained a university degree,
which likely facilitated their engagement with the digital nursing platform. Additionally, 75% of the
participants reside in urban areas, which are often more affected by air pollution and climate-related
respiratory triggers. Finally, 65% of the parents were employed, and the vast majority (80%) reported
having sufficient monthly income.

Table (3): Comparison between Parents’ Mean Scores of Eco-Anxiety Pre and Post Digital
Program Implementation (N=300)

Variables Pre-intervention (Mean £ SD)  Post-intervention (Mean £ SD)  t-test p-value
Total Eco-Anxiety Score 32.45+4.12 18.20 + 3.55 24.15<0.001**

(*) Statistically Significant at p < 0.05/ () Highly Significant at p < 0.001**

Table (3): This table demonstrates a highly statistically significant improvement in eco-anxiety scores
among parents after the program. The mean score of eco-anxiety dropped from (32.45) to (18.20).

Table (4): Comparison between Parents’ Mean Scores of Climate Resilience Pre and Post Digital
Program Implementation (N=300)

Variables Pre-intervention (Mean + Post-intervention (Mean = t-test p-value
SD) SD)
Total Climate Resilience Score 45.30 £ 6.80 82.15+5.20 38.60<0.001**

(*) Statistically Significant at p < 0.05/ () Highly Significant at p < 0.001**

Table (4): This table demonstrates a highly statistically significant improvement in climate resilience
scores among parents after the program. The mean score of resilience scores nearly doubled, rising
from (45.30) to (82.15).

Table (5): Distribution of Parents according to their Levels of Eco-Anxiety Pre and Post
Intervention (N=300)

Variable Levels Pre-intervention (%) Post-intervention (%) p-value

High Eco-Anxiety 72% 12%
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Low Eco-Anxiety 10% 65%
<0.001**

Table (5): The results show a dramatic shift in parental psychological and adaptive states. Before the
program, the majority (72%) of parents suffered from high eco-anxiety. Post-intervention, this
percentage plummeted to 12% with a highly statistically significant reduction.

Table (6): Distribution of Parents according to their Levels of Resilience Pre and Post
Intervention (N=300)

Variable Levels Pre-intervention (%) Post-intervention (%) p-value
High Climate Resilience 15% 78% <0.001%**
Low Climate Resilience 68% 5%

In Table (6): The results show a dramatic shift in parental psychological and adaptive states. Post-
intervention, the percentage of parents with high resilience increased from a mere 15% to 78% with
a highly statistically significant improvement.

Table (7): Correlation between Parents’ Climate Resilience, Eco-Anxiety, and Management of
Child’s Allergy Symptoms Post-Intervention

Correlations Climate Resilience Eco-Anxiety
Eco-Anxiety r=-0.742/p <0.001** --
Allergy Management Success r=0.815/p <0.001** r=-0.620/p<0.01%*

In Table (7): The correlation matrix reveals a strong positive correlation (r = 0.815) between climate
resilience and successful allergy management. Additionally, a strong negative correlation (r = -0.742)
exists between resilience and eco-anxiety.

Discussion: improving the quality of life for both children
and their caregivers.
The proposed digital nursing support program
serves as a vital tool to strengthen the
resilience of parents whose children suffer
from respiratory allergies in the face of climate
change, specifically addressing "eco-anxiety"
through evidence-based strategies delivered
via smart platforms. By integrating health
education on managing weather-related
allergens with digital psychological support,
the program empowers families to make

inforrped pr(?ventive decisions, therfaby This finding isin agreement witha study
redqcmg feelings .of helple‘ssness amld'st by D’Amato et al. (2020), who reported that
§nv1ronmental crises. Ultimately, . this school-aged children are the most vulnerable
intervention transforms climate-related distress group to climate-driven respiratory issues due

into proactive health practices, significantly to increased outdoor exposure and developing

Regarding the children's clinical profile, the
current study revealed that about two thirds of
children were in the school-age category (6—
12 years), with more than half suffering from
frequent acute attacks (4—6 times annually).
This high frequency of exacerbations is a
critical indicator of the heavy disease burden
exacerbated by environmental shifts.
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immune systems. Similarly, Yu et al
(2024) emphasized that frequent acute attacks
in children are directly linked to the rising
concentration of airborne pollutants and
prolonged pollen seasons, which mirrors the
current study’s findings regarding the high
frequency of annual exacerbations.

Concerning environmental triggers, the current
results showed that dust/sandstorms and pollen
were the most prevalent allergens. These
results are consistent with Liu et al. (2026),
who stated that climate change has
significantly altered the threshold for pollen
sensitivity and increased the frequency of dust-
related respiratory distress. The high
percentage of dust as a trigger in our study
reflects the specific geographical and climatic
challenges faced by families in this region.

On the other hand, these results contrast
with the study conducted by Conroy et al.
(2025) in some Western contexts, where
indoor allergens like pet dander and mold were
found to be the primary triggers.
This discrepancy can ~ be  attributed  to
geographical variations and the "desert
climate" nature of the current study’s setting,
where outdoor climate factors like sandstorms
play a more dominant role than indoor
environmental factors.

Furthermore, the study highlighted a strong
link between the frequency of these attacks
and parental anxiety. This aligns
with Hickman (2021), who argued that the
unpredictable nature of climate-induced health
flares creates a state of "chronic uncertainty"
for parents, leading to the high levels of eco-
anxiety observed in the pre-intervention phase
of this study.

The findings of the current study revealed that
three fifths of parents were aged between 30
and 40 years. This reflects a young, tech-savvy
generation of caregivers. This finding
is consistent with a study by Morelius et al.,
(2021), who noted that parents in this age
bracket are the most frequent users of digital
health applications and are more proactive in
seeking online nursing support for their
children's chronic conditions.

Regarding  education, less  than  three
quarters of the participants held a university
degree. This high educational level was a
significant factor in the program's success.
This result aligns with Harrington et al.
(2025), who argued that higher maternal and

paternal education is strongly correlated with
better health literacy and a greater ability to
navigate complex digital health platforms.
However,  this contrasts  witha  study
by Emerson et al., (2022)in rural low-
resource settings, where the majority of
caregivers had only primary education, leading
to lower engagement rates with mobile-based
health interventions.

The study also found that three quarters of
participants reside in urban areas. This is a
critical factor as urban centers are hotspots for
"Heat Island" effects and concentrated air

pollution. This finding agrees with Malhotra,
(2024) reports, which state that urban
populations face a higher burden of climate-
related respiratory triggers compared to rural
areas. This geographic concentration justifies
the urgent need for climate-resilience programs
in cities.

Finally, the majority of the parents
reported sufficient monthly income. This
financial stability likely provided them with
the necessary resources (smartphones, internet
access) to participate in the digital program.
This is in agreement with Saeed & Masters,
(2021), who found that "digital equity"—
driven by adequate income—is a primary
predictor  of success in  telenursing
interventions. Conversely, it differs from the
findings of Hepburn et al., (2025), where
economic instability was a major barrier for
parents, preventing them from accessing
digital support services despite their high level
of eco-anxiety.

The results of the current study revealed
a highly statistically significant reduction in
parents’ total eco-anxiety scores post-
intervention, with the mean score dropping
from (32.45) to (18.20). This significant
decline indicates that the digital nursing
support program was successful in mitigating
the psychological distress associated with
climate change and its impact on children’s
respiratory health. This finding is consistent
with a recent study by Er et al., (2024), which
demonstrated that structured educational
interventions on climate change and health
lead to a significant decrease in eco-anxiety
levels among healthcare-related  groups.
Similarly, Clayton (2020) emphasized that
providing  individuals  with  actionable
adaptation strategies—much like the "Climate
Action Plan" in our program—serves as a
powerful psychological buffer that converts
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environmental fear into a sense of mastery and
control.

Moreover, the initial high levels of eco-anxiety
(32.45) observed in this study align with the
pooled mean eco-anxiety levels reported in a
recent meta-analysis by Galle et al., (2025),
which found moderate to high levels of
distress globally, particularly among those
directly experiencing climate-related health
threats.

On the other hand, these results differ from the
findings of Hickman et al. (2021) in some
contexts where eco-anxiety remained high
even after educational efforts, often due to a
perceived lack of government action or
systemic support. This discrepancy highlights
the unique value of the nursing perspective in
our intervention; by focusing on specific,
modifiable health triggers for their children,
parents were able to find practical relief from
their distress, which may not be achieved
through general climate education alone.
Furthermore, the integration of digital nursing
support (telenursing) proved to be a key factor
in this reduction. This is supported by Alcazar
& Ambrosio, (2019), who noted that remote
interventions and online support groups
provide a safe space for families to process
"eco-distress" while receiving professional
guidance, thereby significantly lowering
clinical levels of anxiety.

The results of the current study revealed
a highly statistically significant
improvement in parents’ climate resilience
scores following the implementation of the
digital nursing program, with the mean score
nearly doubling from (45.30) to (82.15). This
indicates the high efficacy of the digital
nursing intervention. This substantial increase
reflects the success of the intervention in
equipping parents with the cognitive and
practical competencies needed to adapt to
climate-induced health risks for their children.

This finding is in agreement with Schwerdtle
et al. (2025), who demonstrated that targeted
environmental health literacy programs
significantly bolster the adaptive capacity of
caregivers. The authors argued that resilience
is not an innate trait but a modifiable set of
skills that can be significantly enhanced
through  structured nursing  education.
Similarly, Gaudreau et al., (2024) found that
when nurses utilize digital platforms to provide
real-time  adaptation  strategies, parents
demonstrate higher levels of "climate self-
efficacy," enabling them to take proactive

measures before weather-related allergy
triggers occur. Furthermore, the efficacy of the
digital delivery method observed in this
study aligns with the findings of Luo et al.
(2021), whose research showed that mobile
health (mHealth) interventions are superior to
traditional methods in building resilience. This
is attributed to the accessibility of information
and the ability to revisit educational modules
(like air quality monitoring) whenever
environmental conditions change.

On the contrary, these results differ from a
study by Andersen et al. (2023), where
resilience scores among parents did not show
significant improvement despite educational
efforts. This discrepancy can be explained by
the comprehensive nature of our program,
which integrated psychological support (for
eco-anxiety) with practical skills. As noted
by Golden et al., (2025), resilience is most
effectively built when interventions address
both the emotional and instrumental needs of
the individual, which was a core strength of
our digital nursing model. Ultimately, the
significant rise in resilience scores supports
the International Council of Nurses (ICN,
2021) mandate, which calls for nurses to lead
community-based climate adaptation efforts
through innovative technology to protect
vulnerable pediatric populations.

The distribution of parents according to their
eco-anxiety levels post-intervention showed
a dramatic and positive shift. This finding
highlights the transformative power of the
digital nursing program in shifting parents
from a state of "environmental paralysis" to a
state of empowered management.

This result isconsistent witha study
by Stanley et al. (2021) reported that
educational interventions targeting the link
between climate and health are effective in
converting "eco-distress" into "proactive
coping."

Furthermore, the significant reduction in high-
level  anxiety aligns  withthe  findings
of Galanis et al. (2023), who noted that
telenursing platforms provide a unique "safety
net" for parents. The ability to consult a nurse
digitally 24/7 likely contributed to this sharp
decline in anxiety, as parents felt they were no
longer facing uncontrollable environmental
hazards alone.

In contrast, these findings differ froma
longitudinal study by Hickman et al. (2021),
which indicated that eco-anxiety is a persistent
condition that is difficult to alleviate through
information alone. This discrepancy can be
explained by the nature of our intervention;
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while general climate education may increase
worry,  our nursing-led  program focused
specifically on pediatric health outcomes. By
narrowing the focus to the child’s immediate
safety and symptom control, the program
provided tangible relief that general climate
advocacy might lack.

Ultimately, this shift confirms the assertion
by Clayton (2020) that "empowerment
through education" is the most -effective
clinical intervention for eco-anxiety, as it
builds the psychological resilience necessary
to face a changing climate.

The post-intervention distribution revealed
a dramatic shift in the adaptive capacity of
parents, as the percentage of those possessing
"high resilience" , reflecting the success of the
skill-building modules. This significant leap
reflects the success of the digital program’s
skill-building modules in providing parents
with the necessary tools—both cognitive and
technical—to navigate climate-related health
threats.

This finding isin agreement witha study
by Schwerdtle et al. (2025), which
demonstrated that structured environmental
health literacy interventions can rapidly
transition caregivers from a "low-resilience"
state to a "highly competent" one. The authors
emphasized that resilience in the face of
climate change is a dynamic process that can
be fostered through targeted education.

Similarly, Gaudreau et al., (2024) found
that using digital platforms to teach proactive
adaptation (such as home environment
modification) significantly increases parents'
confidence and resilience scores.

Furthermore, the high level of resilience
achieved aligns with the findings of Luo et al.
(2021), who noted that mobile-based nursing
support (mHealth) is particularly effective for
resilience-building. The authors argued that the
"accessibility" of digital modules allows
parents to reinforce their skills in real-time,
leading to a more profound and stable shift in
their adaptive behaviors compared to
traditional face-to-face counseling.

On the other hand, these results differ from the
findings of Andersen et al. (2023), who
observed that resilience levels in some
populations remained stagnant even after
receiving educational materials.
This discrepancy can ~ be  attributed  to
the multidimensional approach of our program;
by combining technical skills (like monitoring
Air Quality Indices) with psychological
support for eco-anxiety, we addressed the
barriers that often prevent parents from

becoming resilient. As noted by Golden et al.,
(2025), resilience is most effectively built
when the intervention provides "both the
resources and the emotional capacity" to use
them. This dramatic improvement confirms
that digital nursing is not just an educational
tool but a transformative intervention that
equips  families  with  the  "climate-
competencies" required for the 21st century.

The correlation matrix in the current study
revealed a strong positive correlation between
parents’ climate resilience and the successful
management of their children's allergy
symptoms. This indicates that as parents’
adaptive competencies and confidence increase,
their ability to implement proactive health
measures—such as allergen avoidance during
extreme weather—improves, directly leading
to better clinical outcomes for the child.

This finding is consistent with a study by Luo
et al. (2021), which reported that higher levels
of parental resilience are significantly
associated with better asthma control and a
reduction in emergency department visits. The
authors argued that resilient parents are more
likely to adhere to preventive protocols and
utilize digital tools for symptom monitoring.
Similarly, Schwerdtle et al.
(2025) emphasized that "environmental health
literacy" (a core component of resilience) acts
as a predictor for improved pediatric health
outcomes in climate-vulnerable populations.

Furthermore, a strong negative correlation was
found between climate resilience and eco-
anxiety. This proves that empowering parents
with knowledge and practical skills effectively
buffers against environmental distress. This
result aligns with Clayton’s (2020) theory of
psychological adaptation, which posits that
"agency" and ‘"action" are the primary
antidotes to eco-anxiety. When parents
transition from feeling overwhelmed to feeling
capable, their anxiety levels naturally diminish.
This is also supported by Stanley et al. (2021),
who found that individuals with high adaptive
capacity reported significantly lower levels of
climate-related despair.

On the other hand, this contrasts with some
findings by Hickman (2021), which suggested
that in some cases, increased knowledge about
climate change could paradoxically increase
anxiety (information distress).
This discrepancy can be explained by the
specific nature of the nursing intervention;
instead of focusing on global catastrophic data,
the program focused on local, actionable health
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strategies. By providing "hope through
competence," the program successfully broke
the link between environmental awareness and
psychological paralysis. Ultimately, these
correlations confirm that building climate
resilience is a "double-win" strategy: it
simultaneously improves pediatric physical
health and parental mental well-being.

The current study demonstrated a highly
significant improvement in parents’ climate
resilience and a substantial reduction in eco-
anxiety levels following the digital nursing
intervention. This transformation indicates that
providing parents with structured, accessible,
and evidence-based information via mobile
platforms can effectively shift their role from
passive observers to proactive managers of
their children's health.

This success is consistent with the findings
of Waters et al. (2025), who reported that
digital ~ health  interventions  (mHealth)
significantly  increase  self-efficacy and
resilience among caregivers of children with
chronic conditions by providing "just-in-time"
support. Similarly, Muiioz-Villaverde et al.
(2024) found that telenursing programs
focusing on environmental literacy were
successful in reducing parental stress and
improving home-based adaptation strategies
during peak allergy seasons.

Conversely, our findings contrast with a study
by Fournier et al., (2023), which suggested
that digital interventions might increase
anxiety among some parents due to
"information overload." This discrepancy may
be attributed to the specific design of our
program,  which includedlive  nursing
support and a focused cognitive-behavioral
approach to eco-anxiety, rather than merely
providing static information. The interactive
nature of our platform helped filter information
and provide personalized reassurance, which
mitigated the risk of overload.

Furthermore, the strong correlation found
between increased resilience and improved
management of allergy symptoms aligns
with the "Resilience Framework" proposed
by Golden et al., (2025), which posits that
when individuals are equipped with both
knowledge and  psychological  coping
mechanisms, they are better able to navigate
environmental stressors. The significant drop
in eco-anxiety scores (from 72% to 12%) post-
intervention reinforces the argument
by Clayton (2020) that "action is the best
antidote to anxiety." By empowering parents
with a climate action plan, the nursing program

replaced their sense of helplessness with a
sense of mastery.

Study Limitations

Despite the significant findings, this study has
several limitations:

Study Design: The use of a quasi-
experimental design without a control group
may limit the ability to generalize the findings
compared to a randomized controlled trial.
Sampling: The use of a convenience sample
from a single pediatric clinic may not fully
represent all parents of children with
respiratory allergies across different
geographical regions.

Self-Reporting: Data on eco-anxiety and
resilience were collected via self-report
questionnaires, which may be subject to social
desirability bias.

Technical Barriers: Some parents initially
faced challenges navigating the digital
platform, which required additional technical
support from the nursing team.

Conclusion

Based on the findings of the current study, the
study concluded that a digital nursing support
program is a highly effective intervention for
addressing the modern challenges of climate
change in pediatric care. The results
demonstrated that structured nursing guidance
delivered via digital platforms significantly
enhances climate resilience and empowers
parents with practical adaptation skills.
Furthermore, the intervention successfully
alleviated eco-anxiety, transforming parental
fear into proactive health management. By
integrating  psychological  support  with
environmental health education, telenursing
proves to be a vital tool in fostering family
stability and improving the quality of life for
children suffering from climate-sensitive
respiratory allergies.

Recommendations

Based on the study findings, the following
recommendations are proposed:

Integrating "Climate-Health Counseling”" into
routine pediatric nursing care. Nurses should
assess environmental triggers and parental eco-
distress as part of standard clinical protocols.
Updating nursing curricula to
include "Planetary Health" and digital health
competencies, preparing the next generation of
nurses to lead climate adaptation strategies.
Investing  intelenursing  infrastructure to
provide sustainable, long-distance support for
families managing chronic environmental-
related conditions.
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Developing national public health guidelines
that recognize eco-anxiety as a legitimate
mental health concern and promote digital
literacy among caregivers.

Conducting longitudinal studies to track the
long-term impact of climate resilience training
on pediatric hospital readmission rates and
emergency Visits.
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