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INTRODUCTION: 
Pediatric malnutrition is a major global health concern with known associations to growth impairment, immune 
dysfunction, and skeletal fragility. However, the long-term impact of malnutrition on fracture incidence and mortality in 
children remains poorly defined. This study aims to quantify the five-year risk of fracture and all-cause mortality in 
pediatric patients with laboratory evidence of malnutrition compared to matched controls. 
METHODS: 
We conducted a retrospective cohort study of pediatric patients aged 0–18 years who underwent clinical evaluation 
between January 1, 2018, and July 1, 2018, with five years of follow-up. Malnutrition was defined as serum transferrin 
≤204 mg/dL, albumin ≤3.5 g/dL, or leukocyte count ≤1.5 × 10³/μL. Patients with a history of malnutrition were compared to 
those with no laboratory evidence of malnutrition. Propensity score matching (1:1) was performed on 22 demographic and 
clinical variables, including comorbidities such as cerebral palsy, osteogenesis imperfecta, leukemia subtypes, and 
noninfective enteritis. The primary outcome was five-year fracture risk; secondary outcomes included site-specific fracture 
patterns and all-cause mortality. Cox proportional hazards models were used to compute hazard ratios (HRs) with 95% 
confidence intervals (CIs). 
RESULTS: After matching, 15,753 malnourished patients and 15,753 controls were analyzed. Malnourished patients 
exhibited a significantly higher risk of overall fracture (7.3% vs. 6.0%, HR: 1.26, 95% CI: 1.15–1.37, p<0.001), femur 
fracture (1.4% vs. 0.4%, HR: 4.02, 95% CI: 3.00–5.39, p<0.001), and lower leg fracture (1.5% vs. 1.1%, HR: 1.39, 95% 
CI: 1.14–1.69, p<0.001). All-cause mortality was markedly elevated in the malnourished group (5.5% vs. 0.7%, HR: 7.84, 
95% CI: 6.44–9.55, p<0.001). Fracture risk was also significantly elevated at the one-year mark, particularly for femur and 
pathologic fractures (HRs: 4.57 and 14.58, respectively). 
DISCUSSION AND CONCLUSION: 
Pediatric malnutrition is associated with a significantly increased risk of both short- and long-term fracture and mortality. 
The disproportionate elevation in femur, fragility, and pathologic fracture risk highlights the skeletal vulnerability of this 
population. These findings support the need for early nutritional screening and bone health surveillance in children with 
biochemical evidence of malnutrition.

 

  

 


