
PURPOSE

Non-Accidental Trauma in Patients under 36 Months of Age with 

Diaphyseal Femur Fracture using an Age-specific Work-up.

• Retrospective review of 475 patients under age 3

presenting with femur fracture was conducted from

2012-2018.

• Workup conducted according to protocol noted in Fig. 1.

• 3 categories of data collected:

BACKGROUND

METHODS

1. Determine the efficacy of an age-specific NAT protocol

to identify NAT.

2. Identify key risk factors for NAT in this population.

3. Describe the role of social work in the NAT protocol.

CONCLUSIONS

RESULTS

• Non-accidental trauma (NAT) is the second leading cause

of mortality in children under age 31.

• 13% of children with NAT present with a femur fracture1.

• Missed cases of NAT are associated with 35% incidence

of repeated NAT and subsequent 10% mortality2.

• Current AAOS guidelines call for workup of children

under age 3 with suspected NAT but do not detail a

specific protocol to assist physicians in confirming the

diagnosis.

Fig 1: An age-specific work-up protocol for suspected non-accidental trauma (NAT) in children under 36 months of age 

improved detection of NAT, especially when combined with social work input.

• Use of a well-defined protocol led to high rate of

completed work-ups (75.5% vs. ≈50%).

• Age-specific protocol resulted in higher rates of NAT

detection than previously described (25.2% vs. ≈13%).

• Children aged 1-2 years most at risk of incomplete

workup (55.2%).

• Social work found 3 additional positive NAT cases in

patients with incomplete workup.

• Multivariate regression analysis using significant risk

factors (below) yields optimal sensitivity of 86.2% and

specificity of 67.9% at a calculated risk cutoff of 13.8%

(Figure 2).
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* NAT Panel consists of CBC, PT/PTT, amylase, and lipase

Effect of Additional Risk Factors on Risk of NAT

Age
Baseline Risk 

of NAT

+ Female 

Gender

+ African 

American 

Ethnicity

+ Unknown 

Mechanism of 

Injury

+ Delayed 

Presentation

6 months 27.30%

12 months 17.30%

15 months 13.50% 19.20% 37.10% 72.80% 98.70%

18 months 10.50% 15.10% 30.70% 66.60% 98.30%

24 months 6.20% 9.05% 19.80% 52.70% 96.90%

36 months 2.00% 3.01% 7.16% 25.80% 90.90%
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Fig 2: Risk for NAT based on multivariate regression analysis. For example, for an African American, female child age 

18 months who presents with femur fracture due to a witnessed fall one day ago, there is a 30.70% risk of NAT. Because 

this risk is above the 13.8% cutoff, physicians should have heightened suspicion for NAT and solicit social work 

involvement.

This study demonstrates that an age-based approach for

NAT detection in children under the age of 36 months with

diaphyseal femur fracture can improve compliance and

efficacy of NAT work-ups. Additionally, it confirms the

key factors that infer risk of NAT in patients with femur

fractures (listed above). Using these risk factors, we

developed a probability calculator (Figure 2) to help

providers objectively assess risk of NAT that we hope will

help to decrease the subjectivity of NAT evaluation and to

identify and protect these at-risk children..


