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Effects of a nurse-led mindfulness-based
intervention on stress and emotional well-
being in hospitalized school-aged children:
a mixed-methods quasi-experimental study

Nourah Alsadaan'"® and Osama Mohamed Elsayed Ramadan?”

Abstract

Aim This study aimed to evaluate the efficacy of a nurse-led mindfulness-based intervention (MBI) in reducing
psychological distress and improving emotional well-being among hospitalized school-aged children.

Design A mixed-methods quasi-experimental design was used to compare the psychological outcomes of children
who participated in a two-week mindfulness program with those who received standard care.

Methods A total of 60 children aged 6-12 were systematically assigned to either the intervention group (n=30) or
the control group (n=30). The intervention group received daily 30-minute mindfulness sessions, while the control
group received standard care. Pre- and post-intervention assessments were conducted using validated measures,
including the Perceived Stress Scale for Children (PSS-C), Screen for Child Anxiety Related Emotional Disorders
(SCARED), Short Mood and Feelings Questionnaire (SMFQ), and PROMIS Fatigue Scale.

Results Significant improvements were observed in the intervention group across all measures. Reductions in
perceived stress (PSS-C: p <0.001, d=1.05), anxiety (SCARED: p=0.002, d=0.67), depressive symptoms (SMFQ:
p<0.001,d=0.88), and fatigue (PROMIS: p <0.001, d =0.94) were reported. Qualitative feedback from children, parents
and nurses supported these findings, highlighting enhanced emotional regulation, relaxation, and coping abilities.

’

Conclusion The nurse-led MBI significantly improved psychological well-being, reducing stress, anxiety, and fatigue
among hospitalized children. The intervention shows promise for integration into pediatric care, with high satisfaction
levels from participants and healthcare providers.

Implications for the profession This study provides evidence supporting the inclusion of mindfulness-based
interventions in pediatric nursing care. Due to their continuous interactions with patients, nurses are well-positioned
to lead such interventions, which can enhance the emotional and physical recovery of hospitalized children.
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Introduction

Hospitalization can be an emotionally challenging and
stressful experience for school-aged children, often lead-
ing to adverse psychological effects such as anxiety, fear,
sadness, anger, and trauma [1-3]. Hospitalized children
are removed from their normal environments, daily rou-
tines, and social connections while also facing unfamiliar
and unpleasant medical procedures, treatments, and the
uncertainty of their health status [4—6]. This accumulated
stress can negatively impact their emotional well-being
and healing process [7].

Mindfulness interventions have recently emerged
as low-cost and effective methods to improve mental
health, resilience, and well-being in clinical and non-
clinical populations [8-11]. Mindfulness involves pur-
posefully bringing awareness to the present moment
non-judgmentally [12—14]. Mindfulness-based therapies
for children and youth typically include age-appropriate
mindfulness meditation, yoga, art activities, or storytell-
ing [7, 15]. A recent meta-analysis on paediatric mind-
fulness interventions found significant improvements in
symptoms of anxiety, depression, stress, quality of life,
sleep problems, and executive functioning [16]. However,
research focused specifically on hospitalized school-aged
children is still lacking [17-19].

The rationale behind exploring nurse-led mindfulness-
based interventions in a paediatric hospital setting lies in
the growing evidence supporting mindfulness as a tool
for stress reduction and emotional regulation in adults
[20, 21]. However, the application and effectiveness of
these interventions in children, particularly hospitalized
ones, are not as well understood [22-26].

Background

As primary caregivers in hospital settings, nurses are
well-positioned to implement and lead such interven-
tions, potentially enhancing their efficacy through con-
sistent and integrated delivery [27, 28]. Nurses provide
round-the-clock care, meaning they have more consis-
tent and direct interactions with hospitalized children,
allowing them to assess real-time emotional and physi-
cal needs better [29—-31]. This ongoing engagement offers
opportunities to seamlessly integrate mindfulness prac-
tices into daily care routines, such as during medica-
tion administration, wound care, or bedside monitoring.
Additionally, nurses are often the first to recognize early
signs of emotional distress, making them well-suited to
deliver timely and tailored interventions that respond
to children’s immediate psychological states [32, 33]. By
leading these interventions, nurses not only address the

mental health needs of hospitalized children but also
enhance the therapeutic relationship and trust already
established through their caregiving role [34]. This dual
capacity as both caregivers and intervention leaders
enhances the feasibility and impact of mindfulness-based
therapies in pediatric hospital settings, bridging the gap
between physical and emotional care [35-37].

Several studies have indicated that mindfulness prac-
tices can improve attention, reduce anxiety, and regulate
emotions in children and adolescents [38—43]. Some clin-
ical trials have shown promising results in using MBIs to
help children cope with chronic pain and illness-related
stress [22, 44]. However, what remains less explored is
the direct impact of these interventions on hospitalized
school-aged children [45, 46]. The specific challenges
faced by this group, such as dealing with the uncertainty
of medical conditions, separation from peers and family,
and disruption of education, create a unique context for
examining the efficacy of MBI [47-49].

A noticeable gap in the literature explicitly addresses
the use of MBIs to reduce stress and improve emotional
well-being among hospitalized school-age children [20-
51]. Most existing studies focus on general paediatric
populations or adults, leaving a gap in understanding how
these interventions could be tailored and implemented
for children in hospital settings [52—54]. Although some
studies have piloted mindfulness-based therapies for
hospitalized adolescents and have shown feasibility, pre-
liminary efficacy, and high levels of satisfaction, there
remains minimal research on younger school-aged chil-
dren (6-12 years old) [20, 55, 56]. This is a significant
gap, as this stage of development involves rapid cognitive
and emotional growth, self-concept formation, increasing
independence from parents, and building coping skills to
deal with stress [51, 53, 57]. Mindfulness strategies can
support the development of resilience during this critical
period of maturation and upheaval caused by hospitaliza-
tion [58, 59].

This study addresses this knowledge gap by imple-
menting and evaluating a nurse-led, age-appropriate
mindfulness-based intervention for school-aged children
during hospitalization. We employ a mixed-methods
quasi-experimental design to comprehensively assess the
intervention’s effects. The primary objective is to examine
whether these interventions can effectively reduce stress
and improve emotional well-being among this popula-
tion. Secondary outcomes include observing impacts on
symptoms of anxiety, depression, fatigue, sleep quality,
and patient satisfaction.
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It is hypothesized that nurse-led interventions can
mitigate the accumulated stresses and uncertainty facing
hospitalized children due to the relaxing effects of mind-
fulness in focusing awareness on the present moment.
This may reduce negative emotional states and improve
coping, healing, and recovery. The mixed-methods
approach will allow for both quantitative measurement
of outcomes and qualitative exploration of children’s
experiences with the intervention. Parents and hospital
staff will also be surveyed to obtain additional perspec-
tives on the efficacy and feasibility of implementing such
programs.

Findings from this study will provide evidence of the
benefits of nurse-led mindfulness-based therapies for
improving wellness and resilience among hospitalized
school-aged children. If practical, hospitals could inte-
grate these interventions into regular paediatric care and
services. This research also encourages further investiga-
tion into developmentally appropriate mindfulness-based
treatments for hospitalized younger children.

This study aims to evaluate the efficacy of a nurse-led
mindfulness-based intervention (MBI) in reducing psy-
chological distress and improving emotional well-being
among hospitalized school-aged children aged 6-12. It
seeks to determine whether mindfulness practices can
effectively mitigate stress, anxiety, depressive symptoms,
and fatigue in pediatric patients during their hospital
stay.

Objectives:

1. Primary Objective: To assess the impact of a nurse-
led MBI on reducing perceived stress in hospitalized
children (6-12 years) using the Perceived Stress
Scale for Children (PSS-C).

2. Secondary Objectives:

— Evaluate the intervention's effect on anxiety,
depressive symptoms, and fatigue using validated
scales (SCARED, SMFQ, PROMIS Fatigue Scale).

— Explore children's qualitative experiences with
MBI, including emotional regulation and coping
strategies.

— Assess feasibility and perceived effectiveness from
parents' and healthcare providers' perspectives.

Research Hypotheses:

1. Children receiving the nurse-led MBI will show
significant reductions in stress, anxiety, depressive
symptoms, and fatigue compared to the control
group.

2. Parents and nurses will report high levels of
satisfaction regarding the intervention’s
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3. Qualitative data will provide additional insights into
the intervention’s perceived benefits and feasibility.

Methods / methodology

Design

This study employed a mixed-methods quasi-experimen-
tal design to evaluate the efficacy of a nurse-led mind-
fulness-based intervention for hospitalized school-aged
children. The quasi-experimental approach, chosen due
to ethical and logistical constraints in the hospital setting,
allowed for a rigorous comparison of outcomes while
acknowledging potential selection bias and confound-
ing variables [60]. The quasi-experimental approach was
necessitated by ethical and logistical constraints in the
pediatric hospital setting. These constraints included (1)
the imperative to maintain continuity of care, (2) ethical
considerations regarding equitable intervention access,
and (3) resource limitations precluding randomization
across units. While this design may introduce poten-
tial selection bias, it enhances ecological validity and
real-world applicability. A systematic allocation process
based on admission order was employed to mitigate bias,
ensuring balanced group distribution.

The quantitative arm utilized a pre-test/post-test con-
trol group design [61], with participants allocated to
either an intervention group receiving a 2-week mindful-
ness program in addition to standard care or a control
group receiving standard care alone. Outcome measures
were administered at baseline (T0) and post-intervention
(T1), enabling assessment of both within-group changes
and between-group differences. Concurrently, the quali-
tative arm employed a descriptive phenomenological
approach to explore the lived experiences of participants,
parents, and healthcare providers, capturing rich, contex-
tualized data to complement quantitative findings [62]. A
convergent parallel mixed methods design was utilized,
with quantitative and qualitative data collected simulta-
neously, analyzed separately, and integrated during inter-
pretation, allowing for a comprehensive understanding of
the intervention’s impact by combining statistical trends
with in-depth experiential data [63].

Setting

The study was conducted in the Maternity and Chil-
dren Hospital paediatric ward in the northern region
of the Kingdom of Saudi Arabia. This setting was cho-
sen because it was accessible to a diverse population of
school children, and it was feasible to implement a mind-
fulness intervention in a controlled hospital environ-
ment. The children’s hospital provided an appropriate
context for investigating the effects of attention interven-
tions on children experiencing stress and emotional chal-
lenges related to hospitalization.
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Sample

A convenience sample of 60 school-aged paediatric
patients was recruited from the Maternity and Children
Hospital paediatric ward in the northern region of the
Kingdom of Saudi Arabia. Participants were system-
atically allocated to one of two groups: an intervention
group (n=30), which received a 2-week mindfulness pro-
gram in addition to standard care, and a control group
(n=30), which received only standard care without the
mindfulness intervention. The allocation process was
based on the hospital’s admission order, with every other
eligible patient assigned to the intervention group. This
systematic allocation method was chosen to ensure a
balanced distribution between groups while accommo-
dating the logistical constraints of the clinical setting.
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Figure 1 visually represents the study’s flow and group
assignments.

Patients aged 6—12 years with an expected hospital stay
of at least two weeks were enrolled to ensure completion
of the mindfulness program. In addition to the children,
parents/guardians of the child participants and nurses
from the pediatric ward were invited to provide supple-
mentary feedback. A total of 30 parents completed sur-
veys assessing their child’s stress, mood, and coping
abilities before and after the intervention. Similarly, 20
nurses participated in surveys assessing their observa-
tions of the children’s stress levels and behavior. A smaller
subset of 5 nurses also participated in a focus group to
provide in-depth feedback on the feasibility of integrating
the mindfulness program into routine nursing care.

60 Pediatric Patients Recruited

Eligible

)

Eligibility Screening

Not Eligible: 14 Excluded

|

Systematic Allocation

Excluded: Medical, Cognitive

Reasons

Intervention Group n=30:

Mindfulness + Standard Care

Control Group n=30:
Standard Care

30 Parents: Pre-Post Surveys on
Stress, Mood, Coping

20 Nurses: Pre-Post Observations

on Stress and Behavior

5 Nurses: Focus Group Feedback

Fig. 1 Flowchart of Sample Recruitment, Group Allocation, and Feedback Collection Process
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The sample size for the pediatric patients was deter-
mined using G*Power software, accounting for an 80%
power, an alpha of 0.05, and a medium effect size of 0.5
for the primary outcome of perceived stress. This analy-
sis indicated a target sample size of 64 pediatric patients,
with an initial recruitment goal of 74 to account for a
15% attrition rate. Due to logistical constraints within the
hospital, the final sample consisted of 60 patients: 30 in
the intervention group and 30 in the control group.

To assess the impact of this reduction on statistical
power, we conducted a post-hoc power analysis using
G*Power software. With the achieved sample size of 60,
an alpha of 0.05, and the observed effect sizes for our
primary outcomes (Cohen’s d ranging from 0.72 to 1.05
as reported in Table 1), the study maintained a power of
0.85 to 0.99 for detecting significant effects. This indi-
cates that despite the slight reduction in sample size, the
study retained sufficient statistical power to detect mean-
ingful differences between groups. However, this may
have marginally increased the risk of Type II errors for
outcomes with smaller effect sizes.

The parent and nurse sample sizes were based on avail-
ability and willingness to participate during the study
period. Although the primary focus of the study was on
the pediatric participants’ emotional well-being, feedback
from parents and nurses provided valuable supplemen-
tary insights into the program’s impact and feasibility.

Participants

Children aged 6—12 years who were hospitalized in the
pediatric ward were eligible if they had an expected hos-
pital stay of at least two weeks, could communicate in
the language of instruction, and provided assent along
with parental consent. Children were excluded if they
had severe cognitive or developmental impairments,
were medically unstable, were participating in other psy-
chosocial interventions, required isolation, or refused to
participate.

Table 1 Effect sizes for key psychological outcomes

Outcome Cohen’sd 95% Cl Statisti-
cal Sig-
nificance
(p-value)

PSS-C 0.89 [0.53,1.25] <0.001

SCARED 0.72 [0.37,1.07] 0.002

SMFQ 0.85 [049,1.21] <0.001

PROMIS Fatigue 0.78 [042,1.14] <0.001

Cohen’s d interpretation: Small (0.2), Medium (0.5), Large (0.8)
Confidence intervals show the range within which the true effect size likely falls
Effect sizes above 0.8 are considered large and indicate strong effects

Statistical significance (p-value) confirms that these effects are unlikely due to
chance
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Data collection tools
Quantitative data collection tools

1.  Perceived Stress Scale for Children (PSS-C)
The Perceived Stress Scale for Children (PSS-C) is a
modified 10-item self-report questionnaire designed
to measure perceived stress levels in children
[64—66]. In this study, a validated Arabic version
of the PSS-C was utilized [67, 68]. Responses
were rated on a 5-point Likert scale, with total
scores ranging from 0 to 40; higher scores indicate
greater perceived stress [64]. The PSS-C is adapted
for pediatric populations using age-appropriate
language and examples to ensure comprehension
[66, 69]. In our sample, the PSS-C demonstrated
good internal consistency (Cronbach’s a = 0.80),
supporting its reliability in assessing perceived stress
in children aged 6—12 years.

2. Pediatric PROMIS fatigue scale
The 8-item PROMIS Fatigue Scale assesses fatigue
in children [70-72]. A validated Arabic version
was used, showing excellent internal consistency
(Cronbach’s a = 0.92) and test-retest reliability
(ICC = 0.78) [73-75]. Scores were converted to
standardized T-scores (mean = 50, SD = 10) [76].

3. Mood and feelings questionnaire (MFQ)
The SMFQ is a 13-item self-report tool for
depressive symptoms in youth, with scores ranging
from O to 26 [77]. The Arabic version demonstrated
strong internal consistency (a = 0.82) and good test-
retest reliability (r = 0.65) [78]. A cut-off score of 11
indicates clinically significant depressive symptoms
[79, 80].

4. Screen for child anxiety related emotional disorders
(SCARED)
The SCARED is a 41-item tool assessing anxiety
across five dimensions [81, 82]. The Arabic version
showed high internal consistency (Cronbach’s «
=0.91) and good test-retest reliability (r = 0.80)
[83, 84]. A cut-off score of 25 suggests an anxiety
disorder [85]. While the SCARED and SMFQ
are typically validated for children aged eight and
above, we included children as young as 6 years
by implementing several strategies: (1) conducting
cognitive interviews to ensure comprehension;
(2) slightly modifying item wording for younger
children; (3) providing assisted administration by
trained research assistants; (4) collecting parallel
parent reports for cross-validation; (5) performing
subgroup analysis to identify differences in response
patterns. These adaptations allowed us to include
younger participants while maintaining data
integrity. However, we acknowledge this as a study
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limitation, and results for the youngest participants
should be interpreted cautiously.

For tools typically validated for children aged eight
and above, we included younger children (6-8
years) by modifying item wording, conducting
cognitive interviews, using assisted administration,
and performing subgroup analysis. This ensured
comprehension and data integrity while
acknowledging this as a study limitation.

Qualitative data collection tools

1. Semi-structured Post-Intervention Interviews with
Child Participants
Individual semi-structured interviews were
conducted with intervention group participants
(n = 30) to evaluate program acceptability and
effectiveness. The interview protocol addressed
four domains: program experience, skill application,
group dynamics, and hospital integration.
Interviews lasting 15—30 min were audio-recorded,
professionally transcribed verbatim, and translated
when necessary. Two independent researchers
conducted inductive thematic analysis following
Braun and Clarke’s methodology [86]. Inter-rater
reliability was established (Cohen’s k = 0.85), with
discrepancies resolved through consensus meetings.
Analysis followed systematic coding procedures:
initial coding, theme development, and hierarchical
organization of themes, with member checking to
ensure interpretive validity [87].

2. Parent survey and interviews
Parental perspectives were assessed through mixed
methods. A validated 15-item Likert scale survey («
= 0.86) evaluated intervention impact across four
domains: stress reduction, mood improvement,
coping skills, and ward interactions (n = 30).
Subsequently, purposively sampled parents (n = 10)
participated in semi-structured telephone interviews
(30 min) exploring intervention benefits and
implementation. Interview transcripts underwent
independent thematic analysis by two researchers
with consensus meetings to ensure analytical rigor
(Cohen’s k = 0.82) [88]. Data triangulation between
survey and interview findings enhanced the validity
of parental perspectives.

3. Post-Intervention survey and focus group with
nursing staff
Healthcare provider perspectives were evaluated
through dual methods. Nurses (n = 20) completed
a validated 10-item Likert scale survey (a = 0.81)
assessing intervention impact on patient outcomes
and care delivery. A subsequent focus group (n = 5,
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60 min) explored implementation feasibility, clinical
integration, and sustainability. Focus group data
underwent thematic analysis by two independent
researchers following established guidelines, with
member checking to ensure interpretive accuracy
(Cohen’s x = 0.84) [89, 90].

Ethical considerations

The Institutional Bioethics Review Board of Jouf Univer-
sity granted ethical permission for this study in compli-
ance with the Declaration of Helsinki’s criteria (approval
number 4-06-45). This ensured the ethical conduct of
the study by upholding the principles of respect for per-
sons, beneficence, and justice. Approval stipulated that
informed consent had to be obtained from the legal
guardians of all child participants. In addition to paren-
tal consent, we obtained assent from all child participants
using an age-appropriate process. For children aged 6-9,
we used a simplified assent form with pictorial aids and
simple language, which was read aloud to them. Chil-
dren aged 10—12 were provided with a more detailed but
still age-appropriate written assent form. In both cases,
trained research assistants explained the study’s purpose,
procedures, and the child’s right to withdraw at any time
using child-friendly language. Children were encour-
aged to ask questions, and their understanding was veri-
fied through a teach-back method where they explained
key points in their own words. Assent was documented
through the child’s signature or a thumbprint for younger
children. We emphasized that declining participation
would not affect their medical care, and continuous
assent was sought throughout the study.

Each child participant received a unique code number,
and all information was reported in an aggregated form
to protect confidentiality. A password-protected com-
puterized system safely handled the data. In addition,
participation was entirely voluntary, with the freedom
to withdraw at any time without penalty. The well-being
and dignity of participants were prioritized, with their
health status continually monitored. Any adverse events
or protocol changes were reported to the ethics commit-
tee. This ethical oversight protected the rights and wel-
fare of the vulnerable paediatric population involved in
the research.

Procedure

This mixed-methods quasi-experimental study was con-
ducted following approval from the Institutional Bioeth-
ics Review Board of Jouf University (approval number
4-06-45). A sample of 60 hospitalized children aged
6-12 years was recruited from the paediatric ward of
Maternity and Children Hospital in northern Saudi Ara-
bia. After obtaining informed consent from parents and
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assent from children, Participants were systematically
allocated to either the intervention (7=30) or control
(n=30) group using a predetermined sequence based on
admission order. This allocation method ensured a bal-
anced distribution between groups while accommodat-
ing the logistical constraints of the hospital setting. The
intervention group participated in a 2-week nurse-led
mindfulness program, while the control group received
standard care. Baseline assessments were conducted
using validated Arabic versions of the Perceived Stress
Scale for Children (PSS-C), Paediatric PROMIS Fatigue
Scale, Short Mood and Feelings Questionnaire (SMFQ),
and Screen for Child Anxiety Related Emotional Disor-
ders (SCARED). Demographic and medical informa-
tion was collected from hospital records and parent
interviews.

The administration of self-report scales, especially to
younger children or those with limited reading skills, fol-
lowed a structured protocol. Trained research assistants
conducted one-on-one sessions in a quiet area of the pae-
diatric ward. For children aged 6-8 or those with reading
difficulties, items were read aloud. Visual aids (e.g., smiley
face scales) were used to assist in responses. Comprehen-
sion was checked by asking children to rephrase ques-
tions. Ample time and breaks were provided as needed.
Standardized, non-leading prompts were used for clarifi-
cation. Parents could be present for reassurance but were
instructed not to influence responses. This approach bal-
anced standardized administration with necessary adap-
tations for young children.

The intervention group participated in a 2-week
nurse-led mindfulness program, while the control group
received standard care. The mindfulness program con-
sisted of daily 30-minute sessions incorporating age-
appropriate techniques:

1. Mindful Breathing Exercises (4 sessions): Included
belly breathing, counting breaths, bubble breathing
visualization, and ‘smell the flower, blow the candle’
exercise.

2. Body Scan and Progressive Muscle Relaxation (3
sessions): Featured simplified body scan, ‘spaghetti
body’ relaxation, and ‘squeezing lemons’” hand
relaxation.

3. Mindful Movement and Yoga (3 sessions):
Incorporated child-friendly yoga poses, mindful
walking (adapted for bed-bound children), and
‘shake and freeze’ movement game.

4.  Guided Imagery and Visualization (2 sessions):
Utilized ‘safe place’ visualization and ‘floating on a
cloud’ relaxation story.

5. Mindful Art Activities (2 sessions): Included
mindful colouring and creating a ‘feelings mandala.
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The mindfulness techniques incorporated into the inter-
vention were selected based on their alignment with the
psychological and cognitive development of school-aged
children. At this developmental stage, children are rap-
idly improving their ability to understand and regulate
emotions, making them particularly receptive to mind-
fulness practices that promote self-awareness and emo-
tional control. Techniques such as mindful breathing,
body scan, and guided imagery were chosen for their
ability to engage children’s imagination while simultane-
ously fostering relaxation and coping skills. Furthermore,
activities like mindful movement and art therapy tap into
children’s natural inclination towards physical activity
and creativity, making the intervention both develop-
mentally appropriate and engaging. Sessions were con-
ducted at the bedside when necessary and adapted to
accommodate medical conditions. Supplementary mate-
rials, including mindfulness activity books and guided
meditation recordings, were provided to children. Par-
ents were encouraged to observe sessions and practice
techniques with their children.

To ensure fidelity to the intervention protocol, several
measures were implemented. All nurses delivering the
intervention underwent a comprehensive 16-hour train-
ing program on paediatric mindfulness techniques. A
detailed manual outlining each session’s content, activi-
ties, and delivery methods was provided to all facilita-
tors. Senior researchers observed 20% of the sessions
randomly and provided immediate feedback to facili-
tators. Facilitators completed a fidelity checklist after
each session, documenting adherence to key interven-
tion components. Group supervision meetings were held
weekly to discuss challenges and maintain consistency
in delivery. With parental consent, 10% of sessions were
audio-recorded and reviewed by an independent rater for
adherence to the protocol. Additionally, brief post-ses-
sion surveys were administered to children and parents
to assess their perception of the intervention’s delivery.
These measures collectively ensured consistent imple-
mentation of the mindfulness intervention across all par-
ticipants and facilitators.

Intervention fidelity was monitored through regular
observations and weekly meetings with implementing
nurses, who received 16 h of training in paediatric mind-
fulness techniques. Cultural adaptations were made to
ensure appropriateness for the Saudi Arabian context.
Post-intervention, all quantitative measures were re-
administered to both groups. Qualitative data were col-
lected through semi-structured interviews with a subset
of children from the intervention group, surveys and
interviews with parents (#=30), and surveys and a focus
group with nursing staff (n =20). All interviews and focus
groups were audio-recorded, transcribed verbatim, and
translated when necessary.
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Quantitative data were analyzed using SPSS (version
28), employing descriptive statistics, paired t-tests for
within-group comparisons, and independent t-tests for
between-group comparisons. Qualitative data underwent
thematic analysis using a coding framework developed
by two independent researchers. The convergent paral-
lel mixed-methods design facilitated the integration of
quantitative and qualitative findings.

Statistical analysis

Data analysis was conducted using SPSS (version 28),
with significance set at p<0.05 for all statistical tests.
Descriptive statistics, including means, standard devia-
tions, frequencies, and percentages, were calculated
for all demographic and clinical variables. Independent
t-tests and Chi-square tests were employed to compare
baseline characteristics between the intervention and
control groups. For the primary outcomes, paired t-tests
were used to evaluate within-group differences pre- and
post-intervention, while independent t-tests assessed
between-group differences. Effect sizes were calculated

Table 2 Demographic and clinical characteristics of the study
sample (N=60)

Characteristic Interven-  Control Total P-
tion Group Group Sample value
(n=30) (n=30) (N=60)
N (%) N (%)
Age (years): 0.86
6-8 15 (50%) 18 (60%) 33 (55%)
9-12 15 (50%) 12 (40%) 27 (45%)
Mean +SD 9+2 10+2
Gender: 0.77
Male 16 (53%) 14 (47%) 30 (50%)
Female 14 (47%) 16 (53%) 30 (50%)
Nationality: 0.68
Saudi 25 (83%) 26 (87%) 51 (85%)
Non-Saudi 5(17%) 4 (13%) 9 (15%)
Length of Hospital Stay (days): 046
5-7 12 (40%) 10 (33%) 22 (37%)
8-10 9 (30%) 11 (37%) 20 (33%)
>10 9 (30%) 9 (30%) 18 (30%)
Mean+SD 7£2 8+3
Medical Condition: 0.99
Respiratory 8 (27%) 7 (23%) 15 (25%)
Gastrointestinal 5(17%) 6 (20%) 11 (18%)
Cardiac 4(13%) 3 (10%) 7 (12%)
Neurological 3 (10%) 4 (13%) 7 (12%)
Other (Dermato- 10 (33%) 10 (33%) 20 (33%)
logical, Endocrine,
etc.)

P-values reflect the results of independent t-tests or Chi-square tests comparing
the intervention and control groups for continuous and categorical variables,
respectively

-The length of stay data reflects the actual duration of hospitalization. All
participants were enrolled with an expected two-week stay at the time of
recruitment, as determined by their treating physicians
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using Cohen’s d, with 0.2, 0.5, and 0.8 interpreted as
small, medium, and large effects, respectively. Multiple
linear regression analysis was employed to identify pre-
dictors of psychological outcomes, controlling for poten-
tial confounders such as age, gender, length of hospital
stay, and severity of the medical condition. The qualita-
tive data from interviews and surveys were analyzed
using thematic analysis to identify recurring themes, and
triangulation was applied to integrate the quantitative
and qualitative findings for a comprehensive understand-
ing of the intervention’s impact.

Given the relatively small sample size (n=60) and the
potential for non-normal data distributions, we took
several steps to ensure the appropriateness of our sta-
tistical analyses. First, we assessed the normality of data
distributions using Shapiro-Wilk tests and Q-Q plots for
each outcome measure. For variables that violated nor-
mality assumptions, we applied appropriate transforma-
tions (e.g., log transformation) to improve distribution
normality. In cases where transformations did not suffi-
ciently normalize the data, we employed non-parametric
alternatives: Mann-Whitney U tests instead of indepen-
dent t-tests, Wilcoxon signed-rank tests instead of paired
t-tests, and Spearman’s rank correlations instead of Pear-
son’s correlations. For regression analyses, we checked for
multicollinearity, homoscedasticity, and influential outli-
ers using variance inflation factors, residual plots, and
Coolk’s distance, respectively. When regression assump-
tions were violated, we used robust regression techniques
or generalized linear models as appropriate. Addition-
ally, we conducted sensitivity analyses comparing the
results of parametric and non-parametric tests to ensure
the robustness of our findings. These steps were taken to
ensure the validity of our statistical inferences given the
constraints of our sample size and data characteristics.

Results
The following section presents the study’s results, which
aimed to evaluate the psychological effects of a nurse-led
mindfulness-based intervention on hospitalized school-
aged children. The analysis focuses on a range of psy-
chological outcomes, including stress, anxiety, mood,
and fatigue. Subsequently, the study assessed changes in
psychological measures from pre- to post-intervention,
highlighting significant within- and between-group dif-
ferences. Additionally, multiple regression analyses were
conducted to identify key predictors of psychological
outcomes, followed by a qualitative analysis that explored
participants’ experiences and perceptions of the inter-
vention. Finally, subgroup analyses were performed to
examine potential variations in intervention effects based
on age and length of hospital stay.

The demographic and clinical characteristics pre-
sented in Table 2 reveal that there were no statistically



Alsadaan and Ramadan BMC Pediatrics (2026) 26:27 Page 9 of 18
Table 3 Pre- and Post-Intervention psychological measures
Measure Group Pre (TO) Post (T1) Within-group p-value Between-group p-value Effect Size (Cohen’s d)
pSS-C Intervention 224452 17.1+£48 <0.001 <0.001 1.05
Control 219450 215451 039 - 0.08
SCARED Intervention 332487 284+79 <0.001 0.002 0.67
Control 328+85 321483 0.21 - 0.1
SMFQ Intervention 9.8+36 63+3.1 <0.001 <0.001 0.88
Control 95+34 92+35 0.35 - 0.1
PROMIS Fatigue Intervention 586x7.2 52.1+£6.8 <0.001 <0.001 0.94
Control 579+70 57.3+7.1 0.28 - 0.09

Within-group p-values: Statistically significant if p < 0.05
Between-group p-values: Statistically significant if p < 0.05
Effect Size (Cohen’s d): Interpreted as small (~0.2), medium (~0.5), large (~0.8)

Table 4 Multiple regression analysis for predictors of
psychological outcomes

Outcome  Predictor Stan- p-value 95%Cl R?
dard- B
ized
B
A PSS-C Intervention —-0.52 <0.001 (-0.70, 0.58
-0.34)
Age -0.18 0.04 (=032,
—0.04)
Gender (female) 0.09 0.28 (-0.07,
0.25)
Length of stay -0.15 0.07 (-0.31,
0.01)
Severity of 0.21 0.02 (0.04,
condition 0.38)
A SCARED Intervention —-048 <0.001 (=065, 0.51
-0.31)
Age —-0.22 001 (-0.39,
—0.05)
Gender (female) 0.11 0.19 (-0.05,
0.27)
Length of stay -0.13 012 (=0.29,
0.03)
Severity of 0.18 0.03 0.02,
condition 0.34)

R?values represent the overall model fit for each outcome (PSS-C and SCARED)

Standardized B coefficients indicate the strength and direction of each
predictor's relationship with the outcome

P-values < 0.05 are considered statistically significant
Gender is coded as 0 for males and 1 for females
The severity of the condition is measured on a standardized scale

PSS-CPerceived Stress Scale, SCARED Screen for Child Anxiety Related Emotional
Disorders, A change in score from pre- to post-intervention, C/ Confidence
Interval

significant differences between the intervention and con-
trol groups across all measured variables. Age, gender,
nationality, length of hospital stays, and medical condi-
tions were comparable between groups, as indicated by
p-values greater than 0.05. The lack of significant varia-
tion (e.g., p=0.86 for age, p=0.77 for gender, and p=0.99
for medical conditions) suggests that the recruitment
process effectively ensured demographic balance across

the two groups. Consequently, the observed effects of the
intervention can be more confidently attributed to the
intervention itself rather than baseline differences.

Table 3 presents the pre-and post-intervention psy-
chological measures, highlighting significant differences
both within and between groups for the intervention
across all measures. In the intervention group, there
were statistically significant improvements from pre- to
post-intervention in Perceived Stress Scale for Children
(PSS-C), Screen for Child Anxiety Related Emotional
Disorders (SCARED), Short Mood and Feelings Ques-
tionnaire (SMFQ), and PROMIS Fatigue scores, with
p-values all less than 0.001, indicating strong interven-
tion effects. Additionally, large effect sizes were observed
for these measures (e.g., Cohen’s d=1.05 for PSS, 0.67
for SCARED, 0.88 for SMFQ, and 0.94 for PROMIS
Fatigue), suggesting a substantial clinical impact of the
intervention. In contrast, the control group showed
no significant changes over time, with within-group
p-values consistently greater than 0.05 and small effect
sizes (e.g., Cohen’s d=0.08 for PSS). The between-group
comparisons further reinforce the effectiveness of the
intervention, with significant p-values (<0.001 for most
measures), underscoring the intervention’s superiority
over control.

Table 4 presents the results of multiple regression anal-
yses for predictors of psychological outcomes, specifi-
cally changes in (A PSS-C) and Screen for Child Anxiety
Related Emotional Disorders (A SCARED). The models
for both outcomes demonstrate a strong overall fit, with
R? values of 0.58 and 0.51, respectively, indicating that
the predictors collectively explain a substantial propor-
tion of the variance in psychological outcomes.

The intervention was the strongest predictor of
improvement in both A PSS (B = -0.52, p<0.001) and A
SCARED (p = -0.48, p<0.001), with negative standard-
ized beta coefficients reflecting significant reductions in
stress and anxiety following the intervention. Age was
also a significant predictor for both outcomes, though its
effect was more modest (p = -0.18, p=0.04 for A PSS;
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Table 5 Qualitative themes from interviews

Theme Representative  Context/Source Preva-
Quote lence

Relaxation and “The breathing Child participant Men-

coping exercises really (after 1 week of tioned
helped me feel intervention) by
calmer before 70% of
procedures. | was children
scared, but after and
we practiced it a parents
few times, it was
easier to handle
the stress!

Emotional control ‘I noticed my Parent (post-interven-  Ob-
child was better  tion follow-up) served
able to express by
their feelings after 60% of
the mindfulness parents
sessions. It was
like he learned
to slow down
and think before
reacting’’

Positive hospital ~ “The mindfulness  Child participant 65% of

experience activities made (post-intervention) partici-
the hospital stay pants
feel less stressful. (chil-

I even liked doing dren
the yoga exer- and
cises when | felt parents)
bored or sad!

Feasibility of “Once we got Nurse (focus group, Dis-

integration into aroutine, it after two weeks) cussed
was manageable by
to incorporate 80% of
mindfulness nurses
exercises into
care. Initially, it
took time, but
once familiar, it
became part of
daily care”

Challenges “Some of the Nurse (focus group) Brought
kids didn't seem up by
interested in 30% of
the mindfulness nurses
exercises, espe-
cially when they
were in pain. It
was hard to keep
them engaged
during certain
activities”

Barriers to ‘I found it difficult Parent (post-dis- 40% of

participation to keep practic-  charge follow-up) parents

ing mindfulness
at home after
the hospital stay
ended since we
didn't have the
same routine and
environment!”
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= -0.22, p=0.01 for A SCARED), suggesting that younger
participants experienced greater improvements.

The severity of the condition emerged as a significant
positive predictor, indicating that participants with more
severe conditions showed less reduction in stress and
anxiety (3=0.21, p=0.02 for A PSS; $=0.18, p=0.03 for A
SCARED). Neither gender nor length of hospital stay had
statistically significant effects on the psychological out-
comes, with p-values exceeding 0.05 for both predictors
across both models.

In summary, the intervention and participant age were
the most influential factors in reducing psychologi-
cal distress, while higher severity of medical conditions
predicted less favorable psychological outcomes. These
findings underscore the efficacy of the intervention in
mitigating stress and anxiety, particularly in younger
children, and highlight the moderating effect of clinical
severity on psychological recovery.

Table 5 summarizes the qualitative themes identified
from interviews with children, parents, and nurses, cap-
turing key insights into the intervention’s impact. The
data reflect diverse participant experiences, with relax-
ation and coping, emotional control, and a positive hospi-
tal experience emerging as prevalent themes, particularly
noted by children and parents. Relaxation techniques,
such as breathing exercises, were widely appreciated,
with 70% of participants indicating they helped manage
stress. Emotional control, reported by 60% of parents,
highlights the intervention’s success in teaching children
to process and regulate their emotions more effectively.

Nurses who discussed the feasibility of integrating
mindfulness into routine care emphasized that once
familiar with the exercises, 80% found it feasible to
incorporate into daily practice. However, challenges to
sustained engagement, particularly when children were
in pain, were highlighted by 30% of nurses. Barriers to
continued mindfulness practice post-discharge were also
noted, with 40% of parents struggling to maintain the
routine without the structured hospital environment.
These findings illustrate both the strengths and the limi-
tations of the intervention, offering valuable perspectives
on its practical implementation and areas for potential
improvement.

Barriers to feasibility and implementation

While the qualitative data highlighted the benefits of the
intervention, several participants, particularly nurses
and parents, identified challenges related to its feasibility
and implementation within the hospital setting. Nurses
reported difficulties in integrating mindfulness activities
into the daily workflow, particularly during busy shifts or
when patients were in acute distress. For example, one
nurse remarked, " We struggled to fit the sessions into the
daily care schedule, especially during peak times. The kids’
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Table 6 Parent and nurse satisfaction with the intervention
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Table 7 Subgroup analysis of intervention effects by age

Aspect Parents (n=30) Nurses (n=20)
Stress reduction 42+08 40+07
Mood improvement 43+07 41+08
Feasibility 39+09 37410
Overall satisfaction 44406 42+07

*Scores are based on a 5-point Likert scale (1=Very Dissatisfied, 5=Very
Satisfied). No significant differences between parent and nurse satisfaction
scores (p>0.05) were found using independent t-tests

attention was difficult to hold after long treatments, so
mindfulness wasn’t always practical in every situation”

Parents echoed these concerns, with some noting that
their child’s mood or pain levels affected their ability to
participate consistently. One parent mentioned, ‘It was
hard to keep up with the mindfulness exercises when my
child was in pain or after long procedures. We skipped
some sessions, and it felt like the routine was disrupted.”

These findings suggest that, while the intervention was
generally well-received, its implementation may need to
be more flexible to accommodate the realities of hospital
care, patient conditions, and staff workload.

Outliers and neutral feedback

In addition to the primarily positive feedback, some par-
ticipants reported neutral or less favorable experiences
with the mindfulness intervention. A few parents and
nurses noted that the intervention did not significantly
impact all children. One nurse reflected,

“Some children, particularly the younger ones, didn’t
seem to engage with the mindfulness exercises at all.
They were either distracted or uninterested, and it felt
like the intervention wasn’t working for them.

Similarly, a parent commented, ‘I didn’t see much
change in my child’s stress levels, especially on days when
we didn’t manage to do the exercises. It was helpful some-
times, but not a huge difference overall”

These outlier responses indicate that the intervention
may not be universally effective for all patients. Variabil-
ity in engagement and outcomes suggests that factors
such as age, patient mood, and overall condition may
influence the intervention’s success.

Table 6 presents the satisfaction ratings from parents
and nurses regarding the intervention, with scores mea-
sured on a 5-point Likert scale. Both groups reported
generally high satisfaction across all aspects, with no sta-
tistically significant differences between parent and nurse
responses (p >0.05). Parents rated overall satisfaction the
highest, with a mean score of 4.4+ 0.6, indicating strong
approval of the intervention. Nurses similarly reported
high satisfaction, particularly with mood improvement
(4.1+0.8) and stress reduction (4.0+0.7), although they
noted slightly lower feasibility (3.7+1.0), suggesting
some minor challenges in implementation. The consis-
tently positive ratings across both groups reinforce the

Outcome 6-9years 10-12 p-value Cohen’s
(n=16) years d [95%
(n=14) Cl]

A PSS-C -6.2+2.1 -45+£19 0.03* 0.84[0.12,
1.56]

A SCARED —-58+24 —-40+22 0.04* 0.77 [0.05,
1.49]

A SMFQ -41+18 -30+16 0.08 0.64
[-0.07,
1.35]

A PROMIS —-74+29 —56+27 0.07 0.63

Fatigue [-0.08,
1.34]

A represents a change in score from pre- to post-intervention
Values are presented as mean + standard deviation

p-values are from independent t-tests comparing subgroups
Cohen's d effect sizes: small (0.2), medium (0.5), large (0.8)

Cl Confidence Interval

*Indicates statistical significance at p < 0.05

intervention’s perceived effectiveness and acceptability
in reducing stress and improving mood while highlight-
ing that the practical aspects of integrating the interven-
tion into routine care may require further refinement.
These findings suggest that with minor adjustments, the
intervention could be more seamlessly incorporated into
clinical practice, further enhancing patient and provider
satisfaction.

Table 7 outlines the subgroup analysis of the interven-
tion effects by age, showing statistically significant differ-
ences between the two age groups (6-9 years and 10-12
years) in terms of improvements in psychological out-
comes. The younger group (6—9 years) exhibited more
pronounced reductions in both PSS-C (Perceived Stress
Scale for Children) and SCARED (Screen for Child Anxi-
ety Related Emotional Disorders), with p-values of 0.03
and 0.04, respectively, indicating significant intervention
effects. The corresponding effect sizes (Cohen’s d=0.84
and 0.77) suggest large and moderate impacts of the
intervention in these areas.

While there were noticeable improvements in SMFQ
(Short Mood and Feelings Questionnaire) and PROMIS
Fatigue scores for both age groups, these changes did
not reach statistical significance (p=0.08 and p=0.07).
However, the effect sizes indicate moderate practical rel-
evance (Cohen’s d=0.64 and 0.63). These findings high-
light that younger children (6-9 years) benefited more
from the intervention regarding stress and anxiety reduc-
tion, while older children (10-12 years) showed slightly
less improvement across outcomes. This age-based dif-
ferentiation suggests tailoring interventions to develop-
mental stages may enhance their effectiveness.

Table 8 provides a subgroup analysis of the inter-
vention’s effects based on the length of hospital stay
(<14 days vs. 214 days). While there are no statistically
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Table 8 Subgroup analysis of intervention effects by length of

stay
Outcome <14days =14days p-value Cohen’s d
(n=13) (n=17) [95% Cl]

A PSS-C -48+20 -59+22 0.16 0.52 [-0.21,
1.25]

A SCARED -43+23 —55+25 0.18 049 [-0.24,
1.22]

A SMFQ -32+1.7 -39+£19 0.28 0.38[-0.34,
1.10]

A PROMIS -59+28 -7.1£30 0.25 041[-031,

Fatigue 1.13]

A represents a change in score from pre- to post-intervention
Values are presented as mean + standard deviation

p-values are from independent t-tests comparing subgroups
Cohen's d effect sizes: small (0.2), medium (0.5), large (0.8)

Cl Confidence Interval

*Indicates statistical significance at p < 0.05

significant differences between the two groups across all
outcomes (p>0.05), the group with a longer hospital stay
(>14 days) demonstrated slightly larger improvements
in stress (A PSS-C: -59+2.2), anxiety (A SCARED:
-5.5+2.5), mood (A SMFQ: -3.9+1.9), and fatigue (A
PROMIS Fatigue: —-7.1+3.0) compared to those with
shorter stays.

Effect sizes (Cohen’s d) ranged from 0.38 to 0.52, indi-
cating moderate practical relevance. The largest effect
was observed in PSS (d=0.52), suggesting that the inter-
vention may have a stronger impact on reducing per-
ceived stress in patients with prolonged hospitalizations.
However, the wide confidence intervals and p-values sug-
gest these differences may be clinically relevant but not
statistically robust. Overall, the data imply that while lon-
ger hospital stays may offer more opportunities for psy-
chological improvement through the intervention, the
duration of the stay does not significantly alter the inter-
vention’s overall effectiveness.

Table 1 presents the effect sizes for key psychologi-
cal outcomes, demonstrating that the intervention had
a significant and strong impact across all measures. The
effect sizes for the Perceived Stress Scale (PSS-C: Cohen’s
d=0.89), Screen for Child Anxiety Related Emotional
Disorders (SCARED: d=0.72), Short Mood and Feelings
Questionnaire (SMFQ: d=0.85), and PROMIS Fatigue
(d=0.78) all fall within the medium to large range, with
the largest effects observed for PSS and SMFQ, indicat-
ing substantial reductions in stress and mood symptoms
post-intervention. The statistical significance for all out-
comes (p<0.001 for PSS, SMFQ, and PROMIS Fatigue;
p=0.002 for SCARED) confirms that these effects are
unlikely to be due to chance. Confidence intervals for
Cohen’s d reflect the precision of these estimates, all of
which support the robustness of the observed interven-
tion effects. These findings underscore the intervention’s
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effectiveness in reducing stress, anxiety, depressive symp-
toms, and fatigue, with large practical significance across
multiple psychological domains.

Discussion

This study aimed to evaluate the efficacy of a nurse-led
mindfulness-based intervention on the psychologi-
cal well-being of hospitalized school-aged children. The
findings demonstrate significant improvements in stress
reduction, anxiety management, mood enhancement,
and fatigue levels among children receiving the interven-
tion compared to those receiving standard care. These
results contribute to the growing body of evidence sup-
porting the use of mindfulness practices in paediatric
healthcare settings.

Effectiveness of the mindfulness intervention

The substantial reductions in Perceived Stress Scale for
Children (PSS-C) scores (Cohen’s d = 1.05) observed in
the intervention group align with previous research high-
lighting mindfulness as an effective tool for managing
stress in pediatric populations [91-95]. This large effect
size suggests that the intervention significantly impacted
children’s stress levels during hospitalization. However,
it is important to note that some studies have reported
inconsistent results, particularly when interventions are
not tailored to children’s developmental stages [51]. This
underscores the importance of age-appropriate adapta-
tions in mindfulness practices for pediatric populations.

The significant improvements in anxiety, as measured
by SCARED scores (Cohen’s d = 0.67), corroborate find-
ings from meta-analyses such as Borquist-Conlon et al.
(2019), which found that mindfulness interventions can
effectively reduce anxiety in youth [50]. However, con-
flicting evidence suggests that the effectiveness of mind-
fulness on anxiety reduction may be moderated by the
severity of medical conditions [96]. This highlights the
need for future research to investigate how mindfulness
interventions’ efficacy may vary across paediatric patient
populations and medical conditions.

Positive changes in mood, reflected by improvements
in Short Mood and Feelings Questionnaire (SMFQ)
scores (Cohen’s d = 0.88), further support the growing
body of evidence on the efficacy of mindfulness interven-
tions in improving emotional well-being among children
[10]. The large effect size observed in this study suggests
that the mindfulness intervention substantially impacted
children’s mood during hospitalization. However, some
research indicates that the effects on mood may be lim-
ited without supplementary psychosocial support [16,
97]. This suggests that while mindfulness can be a pow-
erful tool for improving mood, it may be most effec-
tive when integrated into a comprehensive approach to
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pediatric care that addresses multiple aspects of chil-
dren’s psychological well-being.

The intervention’s ability to reduce fatigue, as dem-
onstrated by the significant change in PROMIS Fatigue
scores (Cohen’s d = 0.94), is particularly noteworthy
given the physical and emotional demands of hospital-
ization on children. This finding aligns with previous
research suggesting that mindfulness can alleviate physi-
cal symptoms such as fatigue in both adults and children
[98]. However, the relationship between mindfulness and
fatigue reduction may be more complex in children with
chronic illnesses, where fatigue is often multifactorial
and may require multi-disciplinary approaches [99].

Age-related differences and developmental considerations
The subgroup analysis reveals that younger children (6-9
years) benefited more from the intervention, particularly
in stress reduction and anxiety management. This raises
important questions about the developmental aspects of
mindfulness practice. This finding aligns with research by
Campbell et al. (2019), who noted greater improvements
in emotional regulation among younger children exposed
to mindfulness interventions [100]. The enhanced effi-
cacy in younger children may be attributed to their
greater cognitive plasticity and openness to new experi-
ences at this developmental stage.

However, these results contrast with some studies
[101-103], which suggests that older children may show
stronger engagement with mindfulness due to their more
developed cognitive capacities. This discrepancy high-
lights the critical need for age-specific adaptations in
mindfulness practices to maximize effectiveness across
different developmental stages. Future research should
explore how mindfulness interventions can be tailored
to meet children’s unique needs and capacities at various
ages and developmental levels.

Qualitative insights and integration with quantitative
findings

The qualitative component of this study provided valu-
able insights that complement and enrich the quanti-
tative findings. Thematic analysis of interviews with
children, parents, and nurses revealed three primary
themes: relaxation, improved coping, and enhanced emo-
tional control.

Themes identified from interviews

Relaxation

Many children reported feeling more relaxed and calmer
after participating in mindfulness activities. This aligns
with the quantitative reduction in stress and anxiety
scores, providing a more nuanced understanding of how
children experience these benefits. For example, one
child stated, “The breathing exercises really helped me
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feel calmer before procedures” This finding is consistent
with research by Veigh et al. (2021) [104], who found that
mindfulness techniques can help hospitalized children
manage procedure-related anxiety.

Improved coping

Parents and nurses observed that children who partici-
pated in the mindfulness intervention demonstrated bet-
ter coping skills when faced with challenging aspects of
hospitalization. This theme supports the quantitative
improvements in mood and fatigue scores, suggesting
that mindfulness may equip children with practical tools
to navigate the hospital experience. This aligns with find-
ings from Othman et al. (2023), who noted improved
coping mechanisms in children exposed to mindfulness
practices during hospitalization [105].

Enhanced emotional control

Both children and parents reported improvements in
emotional regulation. This qualitative finding provides
context for the quantitative improvements in mood
scores, illustrating how mindfulness practices may help
children recognize and manage their emotions more
effectively. As one parent noted, “My child seemed bet-
ter able to express their feelings after the mindfulness
sessions”” This observation is consistent with research by
Ortizet al. (2017) on the positive impact of mindfulness
on emotional regulation in pediatric patients [106].

The challenges identified in the qualitative feedback,
particularly regarding the feasibility of integrating mind-
fulness into a busy hospital setting, suggest that flexibil-
ity in the intervention’s application is crucial. Nurses and
parents noted that while the intervention was generally
beneficial, logistical barriers such as time constraints and
patient distress—limited consistent participation. Addi-
tionally, outlier feedback from both parents and nurses
indicated that some children, especially younger ones,
were less engaged with mindfulness exercises. These
findings point to the need for further adaptation of the
intervention to ensure it is accessible and effective for
a broader range of patients, particularly in high-stress,
acute care settings.

Integration of quantitative and qualitative findings

Integrating quantitative and qualitative data is crucial
in comprehensively understanding the intervention’s
impact. While the quantitative results demonstrate sta-
tistically significant improvements in psychological
measures, the qualitative insights offer explanations for
these changes and illuminate participants’ lived experi-
ences. For instance, the quantitative reduction in anxi-
ety scores is given depth by children’s descriptions of
feeling calmer during medical procedures, illustrating
the practical applications of mindfulness techniques in
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the hospital setting. Furthermore, the qualitative data
revealed nuances that were not captured by the quanti-
tative measures alone. For example, while the quantita-
tive data showed improvements in mood, the qualitative
insights suggested that these improvements were linked
to enhanced emotional awareness and expression, pro-
viding a richer understanding of the intervention’s effects
and making us feel more informed and knowledgeable
about the subject.

Importance of patient and staff perspectives

Including perspectives from children, parents, and nurses
was crucial in evaluating the intervention’s effective-
ness and feasibility. Patient perspectives provided direct
insights into mindfulness practices’ acceptability and per-
ceived benefits. At the same time, parent observations
offered valuable information about changes in children’s
behavior and emotional states that might not be captured
by self-report measures alone. Nurse perspectives were
particularly important in assessing the practical aspects
of implementing mindfulness interventions in a busy
hospital environment. Their insights highlighted both
the potential benefits and the challenges of integrating
mindfulness into routine care, providing crucial infor-
mation for future implementation efforts. As one nurse
noted, “Once we got into a routine, it was manageable to
incorporate mindfulness exercises into care, but initially,
it took time to adjust” This multi-stakeholder approach
to evaluation, which aligns with recommendations by
Mindet al. (2024) for involving multiple perspectives
in pediatric healthcare research, is crucial. It provides a
more holistic view of the intervention’s impact and makes
us feel involved and part of a larger community, working
towards a common goal of improving paediatric health-
care through mindfulness interventions [107].

Implementation challenges and clinical implications

While the intervention showed promising results,
qualitative data revealed implementation challenges,
particularly during periods of acute patient distress.
This aligns with studies [16, 97], who noted difficulties
in consistently implementing mindfulness interven-
tions in high-stress hospital environments. These chal-
lenges underscore the need for flexible and adaptable
intervention protocols that can be integrated into the
often-unpredictable nature of paediatric hospital care.
Parents’ difficulty maintaining mindfulness practices
post-discharge echoes observations from similar studies
[16-108]. This highlights a crucial area for improvement
in mindfulness interventions for hospitalized children.
Developing strategies to support continued practice after
discharge, such as follow-up sessions, take-home mate-
rials, or digital mindfulness tools, could help sustain the
benefits of the intervention beyond the hospital setting
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and potentially lead to long-term improvements in chil-
dren’s psychological well-being.

The high satisfaction rates among parents and nurses
regarding the intervention’s impact on children’s stress
reduction and mood improvement are encouraging. This
positive feedback suggests that mindfulness interventions
can be well-received by both families and healthcare pro-
viders, potentially facilitating broader implementation in
paediatric healthcare settings. However, the challenges
identified by nurses in integrating mindfulness practices
into busy hospital routines indicate that successful imple-
mentation will require institutional support, adequate
training, and potential adjustments to staffing and sched-
uling to accommodate these practices.

Strengths and limitations of the work
A key strength of this study is its mixed-methods design,
which provided comprehensive insights into both the
quantitative outcomes and the participants’ lived expe-
riences. This approach, advocated by researchers like
Puinean et al. (2022), offers a more holistic view of inter-
vention impacts and can help identify factors contrib-
uting to the intervention’s success or challenges in its
implementation [109]. The inclusion of multiple stake-
holders’ children, parents, and nurses in the qualitative
component of the study enhances the credibility of the
findings and provides valuable perspectives on the feasi-
bility and acceptability of the intervention in real-world
clinical settings. This multi-stakeholder approach aligns
with recommendations in the literature for evaluating
complex interventions in healthcare settings [110, 111].
A key limitation of this study is the potential for selec-
tion bias inherent in quasi-experimental designs. While
systematic allocation based on admission order was
employed to mitigate this risk, the absence of true ran-
domization may have introduced unmeasured con-
founding variables. This limitation potentially affects
the internal validity of the study, necessitating cautious
interpretation of the causal relationships between the
intervention and observed outcomes. Future research
employing randomized controlled trials could further
validate these findings and strengthen causal inferences
However, the study’s relatively small sample size limits
the generalizability of the findings. While the results are
promising, larger-scale studies across multiple sites are
needed to validate these findings and ensure their appli-
cability to diverse pediatric populations. Additionally, the
potential for selection bias and the Hawthorne effect can-
not be ruled out, as participants who volunteered for the
study may have been more motivated or open to mind-
fulness practices than the general population of hospital-
ized children.
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Recommendations for further research

The findings of this study open up several important ave-
nues for future research. Longitudinal studies are needed
to assess the long-term effects of mindfulness interven-
tions on children’s psychological well-being post-hos-
pitalization. Such studies could help determine whether
the benefits observed during hospitalization are sus-
tained over time and potentially influence children’s cop-
ing strategies in future stressful situations. Larger-scale,
multi-center, randomized controlled trials would help
validate this study’s findings and ensure that the results
are generalizable to a broader population of hospitalized
children. These studies should include diverse paediatric
populations across different medical conditions, socio-
economic backgrounds, and cultural contexts to explore
potential moderating factors in the effectiveness of mind-
fulness interventions.

Future research should also focus on developing and
testing age-specific and condition-specific adaptations
of mindfulness interventions. Given the observed differ-
ences in effectiveness across age groups, tailoring inter-
ventions to match children’s developmental stages and
cognitive abilities could maximize their impact. Similarly,
adapting mindfulness practices for children with specific
medical conditions or those undergoing particular treat-
ments could enhance their relevance and effectiveness.
Exploring technology-assisted mindfulness interventions
for hospitalized children represents another promising
direction for future research. Digital tools, such as mind-
fulness apps or virtual reality experiences, could offer
flexible and engaging ways for children to practice mind-
fulness, both during hospitalization and after discharge.
Investigating the efficacy of these technology-enhanced
approaches compared to traditional mindfulness inter-
ventions could provide valuable insights for developing
more accessible and sustainable mindfulness programs
for paediatric patients.

Implications for policy and practice

The findings of this study have significant implications
for both healthcare policy and clinical practice in pediat-
ric settings. At the policy level, there is a strong case for
integrating mindfulness-based interventions (MBIs) into
standard care protocols for hospitalized children. Health-
care institutions and regulatory bodies should consider
developing guidelines incorporating MBIs as a comple-
mentary approach to traditional medical care, potentially
leading to improved patient outcomes and more holis-
tic care delivery. For practice, the results underscore the
need for specialized training programs to equip paediat-
ric nurses with the skills to deliver mindfulness interven-
tions effectively. This may necessitate changes in nursing
education curricula and continuing professional devel-
opment offerings. Furthermore, the study highlights the
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importance of tailoring interventions to different age
groups and medical conditions, suggesting that hospi-
tals should develop a range of age-appropriate mindful-
ness tools and techniques. The challenges identified in
maintaining engagement during periods of acute distress
also indicate a need for flexible implementation strategies
that can be adapted to individual patient needs and hos-
pital routines. By adopting these evidence-based prac-
tices, healthcare providers can enhance the psychological
well-being of hospitalized children, potentially reducing
the long-term emotional impact of hospitalization and
improving overall health outcomes.

Conclusion

This study provides compelling evidence for the efficacy
of nurse-led mindfulness interventions in improving the
psychological well-being of hospitalized school-aged
children. The significant reductions in stress, anxiety, and
mood disturbances, coupled with improved fatigue levels,
suggest that mindfulness practices could be a valuable,
non-invasive component of paediatric hospital care. The
observed age-related differences in intervention effective-
ness highlight the importance of developmental consid-
erations in designing mindfulness programs for children.
However, the challenges identified in implementing and
sustaining mindfulness practices in hospital settings and
beyond discharge point to areas requiring further atten-
tion and innovation. Successful integration of mindful-
ness interventions into paediatric healthcare will require
addressing these challenges through targeted staff train-
ing, flexible intervention protocols, and strategies to sup-
port continued practice post-hospitalization. As the field
of paediatric mindfulness continues to evolve, further
research is needed to refine these interventions, explore
their long-term impacts, and investigate how they can be
most effectively integrated into comprehensive paediatric
care. By building on the promising findings of this study
and addressing the identified limitations and challenges,
future research can help maximize the potential of mind-
fulness interventions to enhance the overall well-being
of hospitalized children and support their psychological
resilience in the face of medical challenges.
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