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5 newspaper articles over the past 4 weeks



”Methods for radiological
age assessment” from the 
National Board of Health 
and Welfare, 2016.



Background

The Swedish Migration Agency needs to assess whether asylum seekers 
with unknown age are children (<18 yrs) or not.

In 2016, the National Board of Health and Welfare (SoS) published a 
report including a litterature review and analysis to propose the best 
method.

The National Board of Forensic Medicine (RMV) has applied the 
method. They make an assessment, which is sent to the Swedish 
Migration Agency.



What is the problem?

• SoS suggested a method where they claimed that the risk of
misclassifying boys as adults is 3%.

• SoS and RMV have claimed that the method is highly reliable, and the 
Migration Agency have made decisions based on the outcome of the 
test.

• It is only applied in Sweden.

• More than 10,000 people in Sweden tested using this method.



Which method was suggested by SoS?

• Magnetic resonance imaging (MRI) of the knee.

• Distal femoral epiphysis.

• Person with fused joint classified as adult.

• Few studies available.

• Risk of misclassifying a child as adult 3%.
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Method Children Adults

X-ray teeth 12% 55%

X- ray wrists 12.5% 25%

MRI knees 3% 29%

Risk of misclassifying children as adults, or adults as children.

Table from the SoS report 2016
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Age distributions in the two papers

Mean age 25 years
Standard deviation 3 years
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Mean age 25 years
Standard deviation 3 years
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Age distribution among those with fused joint

Figur 4 in the SoS report



Problem 1

• The age distribution depends on the ages of
those included in the two original studies.

• This is not a realistic age distribution for the 
young assylum seekers.



Problem 2

• ”Confusion of the inverse”

P(fused joint | child) ≠ P( child | fused joint) 

This is what
they claim that
they compute.

This is what
they have
computed.



Problem 3

P(fused joint | child) depends on the age of the child



What should they have done?

• Thodberg et al. (2017)
• Fit a model for P(fused joint | age)

• Assume a uniform age distribution  [15.0; 21.0]

• Compute proportion of children classified as adults using simulations

Thodberg et al. (2017) Automated determination of bone age 

from hand X-rays at the end of puberty and its applicability for 

age estimation. Int J Legal Med  131:771–780
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Logistic regression using
data from Dedouit et al.

P(fused joint | child) = 9% 

Assume a uniform age 
distribution  [15.0; 21.0]



Method Children Adults

X-ray teeth 12% 55%

X- ray wrists 12.5% 25%

MRI knees 3% 29%9% 67%
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Risk of misclassifying children as adults, or adults as children.



What next?

• Meeting on 4th of April with National Board of Health and Welfare

• Open seminar in Stockhom 13th of April organized by Statisticon. See 
www.snackastatistik.se
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Completed tooth Uncompleted tooth

Fused knee joint Adult Adult

Unfused knee joint Adult Child

Classification made by the National Board of Forensic Medicine (RMV) 

One more problem…


