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Abstract

This study aimed to compare the effectiveness of lifestyle education and mindfulness-based
stress reduction (MBSR) in reducing self-blame and feelings of shame among female students
with kidney and urinary tract infections. This quasi-experimental study employed a pretest—
posttest—follow-up design with two active intervention groups and one control group during
the 2023-2024 academic year. The study population comprised female elementary school
students aged 6-11 years in Sarpol-e Zahab, Kermanshah Province, Iran. Using multistage
cluster sampling, 45 students with positive urine cultures were selected and allocated to
lifestyle education, MBSR, and control groups, with 15 participants in each group. Both
interventions consisted of eight group sessions. Self-blame was assessed using the Levels of
Self-Criticism Scale, while shame was evaluated using the shame-related components of the
Guilt and Shame Proneness Scale. Data were analyzed in SPSS version 26 using multivariate
analysis of covariance, mixed repeated-measures analysis of variance, and Bonferroni-adjusted
pairwise comparisons. After controlling for baseline scores, the overall multivariate group
effect on the combined outcomes of self-blame and shame was significant (Wilks’ 2=0.384,
F(4,78)=11.98, p<0.001). For self-blame, significant effects were found for time
(F(1.74,73.18)=78.39, p<0.001, np*=0.651), time x group interaction (F(3.48,73.18)=13.74,
p<0.001, np?=0.395), and between-group differences (F(2,42)=6.61, p=0.003, np*=0.239). For
shame, the effects of time (F(2,84)=73.98, p<0.001, mp?=0.638), time x group interaction
(F(4,84)=14.21, p<0.001, np*=0.404), and group (F(2,42)=10.06, p<0.001, np*=0.324) were
also significant. Bonferroni comparisons indicated that both active interventions produced
significant reductions in self-blame and shame at posttest and follow-up compared with the
control group, whereas no significant differences emerged between the two active
interventions. Lifestyle education and MBSR appear to be effective and relatively durable
interventions for reducing self-blame and shame among female students with kidney and
urinary tract infections, with no statistically significant evidence supporting the superiority of
either intervention.

Keywords: Lifestyle education; mindfulness-based stress reduction; self-blame; shame;
urinary tract infection; female students.
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Extended Abstract
Introduction
Kidney and urinary tract infections are common health problems during childhood and may affect children
beyond their immediate physical symptoms. Recurrent pain, urinary urgency or frequency, discomfort, medical

visits, concerns about recurrence, and the need for continuous attention to hygiene and self-care can interfere
with normal school participation and daily functioning. For school-aged girls, these experiences may be
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particularly sensitive because urinary symptoms can generate embarrassment, fear of being noticed by peers,
reluctance to discuss the problem, and concerns about social judgment. Contemporary research on urinary
dysfunction has emphasized that urinary problems cannot always be explained through a single physiological
mechanism and that psychological, behavioral, and contextual factors may also contribute to patients'
experiences and adaptation (Bergstrom, 2022; Szabo et al., 2025). Therefore, psychological adjustment
should be considered alongside medical management, especially when symptoms are recurrent and occur
during a developmental period characterized by increasing sensitivity to social evaluation.

Self-blame represents an important psychological response that may emerge when children interpret illness-
related difficulties as evidence of personal weakness or inadequacy. A child who repeatedly experiences
symptoms, misses school activities, requires medical attention, or feels different from classmates may
gradually attribute these difficulties to personal shortcomings. Self-criticism and self-blame are associated with
maladaptive emotional processing, rumination, and wvulnerability to psychological distress. Longitudinal
evidence indicates that higher self-critical perfectionism combined with lower mindfulness and self-
compassion predicts greater anxious and depressive symptoms over time (Tobin & Dunkley, 2021). Studies
of mindfulness-based interventions have similarly suggested that reductions in self-critical thinking may
accompany improvements in emotional adjustment. Mindfulness-based cognitive therapy has been associated
with decreases in negative automatic thoughts, self-criticism, and rumination (Peymbarifar et al., 2021), while
similar interventions have reduced self-criticism in women experiencing infertility-related psychological
difficulties (Zarastvand et al., 2020). Furthermore, self-criticism has been identified as an important
psychological mechanism linking mindfulness to negative self-evaluation (Niafar etal., 2024). These findings
suggest that interventions capable of modifying the individual's relationship with self-critical thoughts may be
useful for children dealing with recurrent physical health problems.

Recent evidence also indicates that mindfulness, compassion, and emotion-regulation interventions may
reduce self-critical processing through multiple pathways. Comparative research has shown that mindfulness -
oriented approaches can influence self-criticism, self-compassion, emotional capital, and cognitive emotion
regulation (Najafi, 2024). Compassion-focused therapy has also produced significant reductions in self-
criticism together with improvements in emotion regulation (Halamova et al., 2024), and mindfulness-based
compassionate living has been associated with lower self-criticism and greater self-compassion (Ondrejkova
et al., 2022). These findings are relevant to children with kidney and urinary tract infections because illness-
related discomfort may activate repetitive self-evaluative thoughts, particularly when symptoms occur in
socially sensitive circumstances.

Shame is another central psychological construct in this context. Unlike guilt, which is generally directed
toward a specific behavior, shame often involves a negative evaluation of the self as a whole and is frequently
associated with withdrawal, concealment, avoidance, and heightened concern about how one is perceived by
others. In children experiencing urinary symptoms, episodes involving urgent bathroom use, accidental
disclosure of health problems, repeated medical appointments, or perceived differences from peers may
provide conditions under which shame develops or intensifies. Evidence from mindfulness and compassion-
based interventions suggests that shame is modifiable. A systematic review found that mindfulness- and
compassion-oriented programs can reduce shame and associated psychological distress (Westerman et al.,
2020). Mindfulness-based cognitive therapy has also been associated with improvements in internalized
shame in patients with vitiligo (Salamat Varjovi et al., 2023) and reductions in components of shame and
internalized stigma among individuals receiving methadone maintenance treatment (Ameri & Najafi, 2024).

The relationship between mindfulness and shame has also been examined in several other populations.
Mindfulness-based schema approaches have reduced emotional reactivity and internal shame in women who
experienced infidelity (Aghaei et al., 2024; Ghaei et al., 2025). Mindfulness-based cognitive therapy has been
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associated with reductions in rumination, self-criticism, shame, and guilt in mothers of children with autism
spectrum disorder (Sattarzadeh et al., 2025), while compassion-based mindfulness has also shown benefits
for shame among mothers of children with intellectual disabilities (Kafinia et al., 2025). Mindfulness-based
trauma recovery interventions have similarly examined changes in shame and guilt among highly vulnerable
populations (Oren-Schwartz et al., 2023). Research further indicates that mindfulness may influence the
psychological consequences of shame through processes such as psychological flexibility and cognitive
defusion (Oliveira et al., 2023; Oliveira et al., 2025). Nevertheless, mindfulness does not necessarily produce
uniformly positive outcomes, as the association between mindful awareness and shame may depend on levels
of self-criticism and self-kindness (Fender et al., 2026). This highlights the importance of delivering
mindfulness in a structured, developmentally appropriate, and explicitly nonjudgmental form.
Mindfulness-based stress reduction is particularly relevant because it combines present-focused attention with
relaxation, awareness of bodily sensations, observation of thoughts, and nonjudgmental acceptance. These
skills may reduce automatic reactions to distressing physical sensations and interrupt the tendency to interpret
unpleasant experiences as evidence of personal inadequacy. Mindfulness-based interventions have
demonstrated benefits across diverse domains, including cognitive emotion regulation (Jalili & Aleyasin,
2025), academic emotions and optimism (Asani et al., 2023), and health-related behavior change (Abalorio
& Turner, 2025). Mindfulness-based healthy lifestyle programs have also been applied successfully among
individuals managing chronic conditions (Tsai et al., 2025), suggesting that mindfulness can be integrated
with broader self-management approaches.

Lifestyle education represents a second pathway for reducing psychological distress associated with physical
illness. Rather than primarily targeting internal cognitive and emotional processes, lifestyle education
emphasizes health knowledge, self-care, preventive behaviors, illness management, daily routines, time
management, and adaptive functioning. Increasing knowledge and perceived control may reduce uncertainty
and help children understand that their health condition is manageable rather than a reflection of personal
deficiency. Health-promoting lifestyle interventions have demonstrated psychological benefits in comparative
research (Majidi et al., 2024), while self-care interventions have been associated with improved psychological
resources among individuals with kidney-related conditions (Saeedi et al., 2025). Complementary behavioral
approaches have also been considered valuable components of comprehensive care in chronic kidney disease
(Rathore et al., 2025). Thus, both lifestyle education and mindfulness-based stress reduction may reduce self-
blame and shame, although through partially distinct mechanisms.

Despite this growing literature, there is limited evidence directly comparing these two approaches among
school-aged girls with kidney and urinary tract infections. Most previous studies have examined adults,
individuals with psychiatric disorders, mothers of children with special needs, or patients with chronic medical
conditions. Moreover, few studies have simultaneously examined both self-blame and shame while comparing
an active health-education intervention with a structured mindfulness-based intervention. Accordingly, the
present study aimed to compare the effectiveness of lifestyle education and mindfulness-based stress reduction
in reducing self-blame and feelings of shame among female elementary school students with kidney and
urinary tract infections.

Methods and Materials

This quasi-experimental study used a pretest-posttest-follow-up design with two active intervention groups
and one control group during the 2023-2024 academic year in elementary schools in Sarpol-e Zahab,
Kermanshah Province, Iran. The target population consisted of 1,150 female elementary school students aged
6-11 years. The sample size was determined using G*Power, resulting in a final sample of 45 participants.
Multistage cluster sampling was applied. Five schools were first selected randomly, followed by three classes
from each school. After urinary screening, three eligible students were selected from each class. Eligibility
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required a positive urine culture and an initial diagnosis of kidney or urinary tract infection. Participants were
assigned equally to the lifestyle education group, mindfulness-based stress reduction group, and control group,
with 15 students in each condition.

Inclusion criteria consisted of female sex, elementary schoolage, an initial diagnosis of kidney or urinary tract
infection, willingness of the child and parent to participate, and provision of parental informed consent.
Exclusion criteria included major additional disorders, significant physical illnesses requiring parallel intensive
treatment, use of psychiatric medications, simultaneous participation in similar psychological or
communication-based programs, and absence from more than two intervention sessions.

Self-blame was measured using the 22-item Levels of Self-Criticism Scale, which assesses internalized and
comparative self-criticism. Items are rated from O to 6, with higher scores indicating greater self-criticism.
Shame was assessed using the shame-related components of a 16-item scenario-based guilt and shame
proneness measure. Only the negative self-evaluation and withdrawal behavior components were included in
the present analyses.

Both interventions were delivered in eight group sessions. The lifestyle education program covered knowledge
about kidney and urinary tract infections, health-related behaviors, personal hygiene, cognitive appraisal,
physical and psychological health, disease control, time management, self-management, school planning
during illness, and consolidation of adaptive routines. The mindfulness-based stress reduction protocol
included orientation to mindfulness, relaxation, differentiation between thoughts and feelings, progressive
muscle relaxation, mindful breathing, body scanning, nonjudgmental awareness of thoughts, integration of
awareness across breath, body, and cognition, and consolidation of skKills.

Data were analyzed using SPSS version 26. Baseline group equivalence was evaluated using one-way analysis
of variance. Normality, homogeneity of variance, covariance matrix equality, and sphericity were assessed
before inferential analyses. Mixed repeated-measures analysis of variance was used to evaluate time, group,
and time-by-group effects. Greenhouse-Geisser correction was applied when sphericity was violated.
Multivariate analysis of covariance was also performed on posttest scores while controlling for corresponding
baseline values. Bonferroni-adjusted pairwise comparisons were used for follow-up analyses. Statistical
significance was set at 0.05.

Findings

The final sample included 45 female students aged 6-11 years, equally distributed across the three study groups.
The mean age was 9.35 years. At baseline, no statistically significant differences were observed among the
three groups for self-blame, F(2,42)=0.08, p=0.925, or shame, F(2,42)=0.02, p=0.984, indicating adequate
baseline comparability.

For self-blame, mean scores decreased from 61.80 at pretest to 46.10 at posttest and 47.00 at follow-up in the
lifestyle education group. In the mindfulness-based stress reduction group, scores decreased from 62.50 to
44.60 and 45.30, respectively. In contrast, the control group changed only slightly from 61.20 at pretest to
59.40 at posttest and 59.00 at follow-up. For shame, the lifestyle education group decreased from 28.10 at
pretest to 19.50 at posttest and 20.00 at follow-up. The mindfulness-based stress reduction group decreased
from 27.80 to 18.20 and 18.80, whereas the control group remained relatively stable at 28.00, 27.30, and 27.10.
Assumption testing supported the use of the planned parametric analyses. Shapiro-Wilk tests were
nonsignificant, with p values ranging from 0.217 to 0.936. Levene tests also supported homogeneity of
variance across measurement occasions. Box's M was nonsignificant, Box's M=0.41, x?(6)=0.38, p=0.999.
Mauchly's test indicated a violation of sphericity for self-blame, W=0.852, ¥*(2)=6.88, p=0.032, and
Greenhouse-Geisser correction was therefore applied, €=0.871. Sphericity was retained for shame, W=0.893,
v*(2)=4.87, p=0.088.
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Multivariate analysis showed a significant overall group effect on the combined posttest outcomes after
adjustment for baseline scores, Wilks' A=0.384, F(4,78)=11.98, p<0.001. For self-blame, there was a significant
effect of time, F(1.74,73.18)=78.39, p<0.001, np>=0.651, a significant group effect, F(2,42)=6.61, p=0.003,
np?=0.239, and a significant time-by-group interaction, F(3.48,73.18)=13.74, p<0.001, np?=0.395. For shame,
the time effect was significant, F(2,84)=73.98, p<0.001, np>=0.638, as was the group effect, F(2,42)=10.06,
p<0.001, np>=0.324, and the time-by-group interaction, F(4,84)=14.21, p<0.001, np>=0.404.
Bonferroni-adjusted comparisons showed significant reductions from pretest to posttest and from pretest to
follow-up in both active intervention groups for both outcomes, all p<0.001. No significant posttest-to-follow-
up changes were observed, indicating maintenance of treatment gains. The control group showed no significant
changes over time. Direct comparisons between lifestyle education and mindfulness-based stress reduction
were nonsignificant at both posttest and follow-up for both self-blame and shame, whereas each active
intervention differed significantly from the control group.

Discussion and Conclusion

The findings demonstrate that both lifestyle education and mindfulness-based stress reduction were effective
in reducing self-blame and feelings of shame among female elementary school students with kidney and
urinary tract infections. The significant time-by-group interactions indicate that the observed improvements
were attributable to different patterns of change across the intervention conditions rather than to repeated
assessment or passage of time alone. Importantly, improvements were maintained at follow-up, suggesting that
both interventions produced relatively stable short-term benefits.

The effectiveness of mindfulness-based stress reduction may be explained by its emphasis on nonjudgmental
awareness of internal experiences. Students were trained to notice thoughts, emotions, and bodily sensations
without immediately interpreting them as evidence of personal failure. This process may weaken identification
with self-critical thoughts and reduce automatic cycles of self-blame. Mindfulness may also reduce shame by
allowing children to experience unpleasant bodily sensations and social concerns with less avoidance and self -
condemnation. Skills such as mindful breathing, body scanning, and observation of thoughts may have
enhanced emotional regulation and reduced reactivity to illness-related embarrassment.

Lifestyle education likely operated through a different but complementary mechanism. By providing
understandable information about illness, hygiene, prevention, self-management, and school-related planning,
it may have reduced uncertainty and strengthened students' sense of control over their condition. When children
understand that symptoms are medically meaningful and manageable rather than signs of personal deficiency,
they may be less likely to blame themselves or experience their illness as a source of shame. Increased
competence in disease management may also reduce dependency, embarrassment, and anxiety in everyday
school situations.

The absence of a statistically significant difference between the two active interventions is particularly
informative. Although mindfulness-based stress reduction produced slightly lower mean scores numerically,
this difference did not reach statistical significance. This suggests that different therapeutic pathways can
produce comparable psychological benefits. Lifestyle education primarily strengthens knowledge, practical
competence, and self-management, whereas mindfulness-based stress reduction primarily changes the way
children respond to internal experiences. Both pathways may ultimately reduce negative self-evaluation and
promote greater psychological adaptation.

The maintenance of improvement from posttest to follow-up also suggests that the interventions provided
transferable skills that students could continue to use outside the formal sessions. Lifestyle-related skills could
be incorporated directly into daily routines, while mindfulness exercises could be applied whenever distressing
thoughts, bodily sensations, or socially uncomfortable situations arose. The lack of significant deterioration
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during follow-up supports the practical value of both programs for school-based or pediatric psychological
support.

Overall, the study indicates that both lifestyle education and mindfulness-based stress reduction can serve as
useful adjunctive interventions for female students with kidney and urinary tract infections. Neither
intervention demonstrated clear statistical superiority, suggesting that intervention selection may reasonably
depend on individual needs, available resources, and the primary difficulties experienced by the child. Lifestyle
education may be especially appropriate when deficits in health knowledge, self-care, and daily disease
management are prominent, whereas mindfulness-based stress reduction may be particularly useful when
emotional reactivity, self-critical thinking, and shame are more salient. Integrating both approaches may
represent a promising direction for comprehensive support programs combining illness management with
emotional self-regulation.
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