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Children with type 1 diabetes are at heightened risk of early renal alterations that may
progress to diabetic kidney disease if not adequately addressed. Nurses play a pivotal
role in mitigating this risk through comprehensive, developmentally appropriate
interventions that extend beyond glycemic control. This mini-review synthesizes
current evidence on nursing interventions relevant to renal health in children with
type 1 diabetes, with a focus on education, monitoring, lifestyle modification, and
family-centered care. The reviewed literature highlights that structured diabetes
education, promotion of optimal insulin adherence, and reinforcement of healthy
dietary and hydration practices contribute to improved metabolic stability and
reduced renal stress. Regular nursing-led screening for early markers of renal
involvement, including blood pressure abnormalities and microalbuminuria,
facilitates timely referral and intervention. In addition, psychosocial support and
empowerment of children and their families enhance self-management behaviors
that are essential for long-term renal protection. Despite growing recognition of the
nurse’s role in preventing diabetes-related renal complications, existing studies
remain heterogeneous, and high-quality pediatric-focused evidence is limited. This
mini-review underscores the need for integrative, nurse-driven strategies that align
metabolic management with early renal preservation and calls for further research to
strengthen the evidence base guiding nursing practice in this vulnerable population.
Nursing interventions that integrate metabolic management with routine renal
surveillance and family-centered support may play a critical role in modifying early
kidney risk trajectories in children with type 1 diabetes. Embedding nursing expertise
within nephrology-informed pediatric diabetes care pathways could strengthen life-
course prevention strategies for diabetic kidney disease.
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Introduction

Type 1 diabetes mellitus (T1DM) is among the most
prevalent chronic diseases of childhood and
adolescence and is associated with a markedly elevated
lifetime risk of diabetic kidney disease (DKD)(1, 2).
Although clinically apparent nephropathy is
uncommon during pediatric years, growing evidence
from pediatric nephrology indicates that renal
vulnerability often begins early in the disease course.
Adverse metabolic exposure, blood pressure
trajectories, and subtle functional or structural renal
changes may precede clinically detectable DKD by
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years or decades, supporting a life-course model of
kidney disease development(3). These early-life
processes are increasingly recognized as critical
determinants of long-term renal outcomes and
support alife-course approach to kidney health(4).
Within pediatric diabetes care, nursing practice
represents a sustained and influential component
of disease management(5, 6). Nurses provide
continuous education, monitoring, psychosocial
support, and care coordination across
developmental stages. Despite this central role,
nursing interventions are seldom discussed
explicitly within nephrology-focused literature on
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early kidney risk modification(7). This mini-review
addresses this gap by reframing nursing care as an
integral element of preventive nephrology in children
with T1DM. The aim is to synthesize current evidence
on nursing interventions and contextualize their
relevance to renal risk accumulation, surveillance, and
early prevention strategies.

Scope and Approach

This article is a narrative mini-review designed to
provide a focused synthesis relevant to nephrology
practice rather than a comprehensive systematic
review. Peer-reviewed literature published primarily
between 2010 and 2025 was considered. Searches
were conducted in major biomedical databases,
including PubMed, Scopus, and CINAHL, using
combinations of terms related to pediatric T1DM,
nursing interventions, metabolic control, blood
pressure, renal surveillance, and kidney
outcomes.Studies involving children and adolescents
with T1DM were prioritized when they examined
nursing-led or nursing-integrated interventions
associated with outcomes relevant to renal risk
pathways, such as glycemic control, blood pressure
management,  treatment  adherence, patient
engagement, and screening for albuminuria. Evidence
from pediatric nephrology and diabetes research was
used to contextualize these outcomes within
established mechanisms of kidney injury and DKD
progression.Findings from the authors’ previously
published systematic review on nursing interventions
in pediatric TIDM were referenced selectively to
inform interpretation and synthesis, without
duplication of methods or quantitative analyses. The
emphasis of this review is conceptual integration
rather than effect estimation.

Nursing Interventions in Pediatric T1DM:
A Nephrology-Informed Perspective

Nursing interventions in pediatric TIDM extend well
beyond the technical aspects of insulin administration
and glucose monitoring(8, 9). Core domains of nursing
practice include structured diabetes education,
longitudinal metabolic monitoring, psychosocial
support, family engagement, and facilitation of routine
clinical surveillance(10, 11). Across pediatric age
groups, these interventions have been consistently
associated with improved glycemic control, enhanced
treatment adherence, and more effective self-
management behaviors (12-14). From a nephrology

perspective, these outcomes are clinically
meaningful because long-term renal risk in TIDM is
driven primarily by cumulative metabolic exposure
and blood pressure burden rather than isolated
glycemic indices. Sustained improvements in
glycemic control and adherence, frequently
supported by nursing-led education and follow-up,
are therefore plausibly linked to modification of
renal risk trajectories(15). Importantly, this
relationship should be interpreted as indirect and
preventive rather than causal, reflecting the current
state of evidence.In addition, nurses play a key role
in promoting adherence to recommended
surveillance practices, including regular blood
pressure  assessment and screening for
albuminuria. By supporting timely identification of
early abnormalities and facilitating appropriate
referral pathways, nursing care contributes to the
early recognition of renal vulnerability within
multidisciplinary pediatric diabetes services(16,
17).

Family-Centered Care, Adolescence,

and Renal Risk Trajectories

Family involvement is a defining feature of
pediatric chronic disease management and is
particularly important in conditions requiring
continuous self-management such as T1DM(18).
Nursing-led family-centered interventions

emphasize shared decision-making, -caregiver
education, and psychosocial support. Such
approaches are associated with greater

consistency in treatment adherence and improved
metabolic stability during childhood(19, 20).
Adolescence represents a period of heightened
vulnerability, characterized by increasing
autonomy, psychosocial challenges, and a higher
risk of disengagement from care(21, 22). Nursing
interventions targeting self-management skills,
continuity of care, and family communication
during this transition may help mitigate
deterioration in glycemic control. Although renal
outcomes are rarely assessed directly in

adolescent-focused studies, stabilization of
metabolic trajectories during this critical
developmental period is likely to have

downstream implications for kidney health across
the life course (23). A summary of nursing
interventions and their potential role in kidney
health among children with diabetes is presented
in Table 1 (Tablel).

Table 1. Summary of Nursing Interventions and Their Potential Contribution to Renal Health in Children with

Type 1 Diabetes

Potential impact on renal health

Primary objective

Nursing intervention

Better glycemic control and reduced long-
term renal risk

Improve diabetes knowledge and self-
management

Structured diabetes education

Reduced chronic hyperglycemia and
metabolic stress

Promote consistent insulin administration

Insulin adherence support

Prevention of renal vascular injury

Early detection of hypertension

Blood pressure monitoring
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Potential impact on renal health

Primary objective

Nursing intervention

Earlier nephrology referral and
intervention

Identify early kidney involvement

Albuminuria screening

Improved adherence and long-term
disease management

Strengthen caregiver participation

Family-centered education

Enhanced self-management and continuit . . .
& Y Address emotional and behavioral barriers

of care

Psychosocial support

Early recognition of renal risk factors

Ensure regular clinical monitoring

Follow-up and care coordination

Emerging Considerations: Subclinical

Renal Changes and Biomarkers

Recent pediatric research suggests that renal
involvement in T1DM may begin with subclinical
alterations, including early tubular injury and subtle
changes in renal hemodynamics, even in the absence of
microalbuminuria(24). The growing interest in kidney-
specific biomarkers highlights the importance of early
risk identification and longitudinal monitoring before
clinically overt disease develops(25). As these
biomarkers transition from research settings to clinical
practice, nursing interventions that support consistent
follow-up, patient engagement, and adherence to
surveillance protocols may become increasingly
relevant(26). Integrating nursing perspectives into
nephrology-focused prevention strategies could
enhance the effectiveness of early detection and
intervention efforts (27).

Evidence Gaps and Future Directions
Despite substantial evidence linking nursing
interventions to improved metabolic and psychosocial
outcomes in pediatric T1DM, direct associations with
kidney-specific endpoints remain limited. Renal
outcomes are often secondary or absent in
intervention studies, limiting nephrology-specific
inference.Future research should integrate
longitudinal kidney outcomesincluding albuminuria
trajectories, estimated glomerular filtration rate, and
emerging tubular biomarkersinto evaluations of
nursing-led or nursing-integrated care models.
Prospective studies embedded within
multidisciplinary kidney prevention programs may
help clarify the contribution of nursing care to long-
term renal risk modification(3, 7, 28).

Conclusion

From a nephrology perspective, nursing care
represents a critical yet underrecognized component
of early kidney risk mitigation in children with T1DM.
By supporting metabolic stability, treatment
adherence, family engagement, and routine renal
surveillance, nursing interventions may influence renal
risk trajectories long before clinically overt kidney
disease develops. Integrating nursing perspectives into
life-course nephrology frameworks and strengthening
kidney-focused outcomes in future research may offer
meaningful opportunities to reduce the long-term
burden of diabetic kidney disease.

Implications for Practice

This mini-review underscores the strategic role of
nursing practice in the early prevention of renal
risk among children with type 1 diabetes. Nursing

interventions that integrate metabolic
management with routine blood pressure
monitoring, renal surveillance, and
developmentally appropriate education can

contribute to early identification and modification
of kidney risk trajectories. Consistent nurse-led
engagement with children and families supports
treatment adherence and psychosocial stability,
particularly during developmental transitions
associated with increased vulnerability to poor
metabolic control. Embedding nursing expertise
within multidisciplinary, nephrology-informed
pediatric diabetes care pathways may strengthen
life-course approaches to kidney health and

enhance early preventive strategies against
diabetic kidney disease
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