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Summary. Unaccompanied minors refer to immigrants who are under the age of 18 and are not under the 
care of a parent or legal guardian. Age assessment is used in Europe mainly to establish whether or not an 
individual is under 18 years of age and therefore eligible for protection under the United Nations’ Convention 
on the Rights of the Child (UN - CRC). EU Member States use a combination of techniques to determine 
the age of a minor and to certify minor status, including interviews and documentation, physical examinations 
(anthropometric assessment; sexual maturity assessment; dental observation); psychological and sociological 
assessment; radiological tests (carpal, dental or collarbone x-rays). All such techniques are criticized as they 
are often arbitrary, do not take into account ethnic variations, and are based on reference materials that  are 
outdated, invasive and may procure harm to the individuals whose age is assessed. They also generate a margin 
of error that makes them inaccurate to use. There is a debate about the risks and ethics associated with the use 
of X-rays for non-medical purposes versus the benefits of more accurate age assessments in the interest of jus-
tice. It appears that in European countries many individuals carrying out age assessment do not have sufficient 
training or are not sufficiently independent enough to be carrying out such assessments.  Moreover, there is a 
lack of standardized approach between countries or even within the same  country. Only some countries clear-
ly indicate a margin of error in the results of age assessment examinations but there is no consensus – within 
and among countries – about the width of such margins in relation to each exams applied. It has been advised 
that the expert report should give the degree of age probability to allow Magistrate to interpret the age assess-
ment results on the ‘balance of probabilities’ and give the detainee the right to the rule of the ‘benefit of the 
doubt’. It also addresses concerns rested in the convention of the Rights of the Child. (www.actabiomedica.it)
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R e v i e w s

Introduction

In the past 5 to 10 years there has been an in-
crease in migrants to EU and other western countries 
from regions struggling with poverty, famine, war and 
natural disasters.

An unaccompanied minor refers to a third-world 
country national or stateless person below the age of 

eighteen, who arrives on the territory of the Member 
States unaccompanied by an adult responsible for them 
whether by law or custom, and for as long as they are 
not effectively taken into the care of such a person, or 
a minor who is left unaccompanied after they have en-
tered the territory of the Member States. Note that, by 
definition, this means the exclusion of unaccompanied 
minors who are EU nationals (1). They cross from West 
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Africa to the Spanish Canary Islands; from Morocco 
to southern Spain; from Libya to Malta and the Italian 
islands of Sicily and Lampedusa; and from Turkey to 
the islands of Greece. Many more enter the European 
Union by land, via Turkey and the Balkans or from 
Ukraine and Belarus. Unaccompanied minors may ar-
rive clandestinely for a variety of reasons: escape from 
poverty, persecution, human rights violations, domestic 
violence and armed conflict.Therefore, they must be 
considered as refugees who need special protection. 

Often one of the biggest difficulties an unaccom-
panied minor subject to immigration control faces on 
arrival or discovery is in proving to the various agen-
cies that will need to know when he/she was born. 
Checks on an individual, with or without age-related 
documents, can be complicated if the individual has 
not given his true identity or nationality (2). Minors 
might produce documents bearing an adult’s date of 
birth, having carried them for safety reasons and/or 
because minors would not be able to travel alone. On 
the other hand, some minors may have been coached 
to provide the wrong age in order to gain what they 
believe to be an advantage, and some young people 
may have documents that can provide age-related 
information but these documents might have been 
fraudulently obtained (3).

Furthermore, the immigration services are par-
ticularly concerned as to a teenager’s age because from 
18 years the immigration services will begin to treat 
him as an adult and may well focus on returning the 
individual to his originating country. 

To prevent abuse of the system and to protect the 
children many countries have introduced age estima-
tion procedures in cases where the given age is ques-
tioned (4). As a consequence, in the EU, the need for 
accurate age estimation techniques has never been 
greater than in the last two decades. Member states, 
however, may have different national legislation as to 
legal age and age of responsibility.

Aims of the review

This review considers the pros and cons of age as-
sessment in unaccompanied minors subjected to im-
migration control in the EU States.

Unaccompanied minors: the dimension of problem

There are no reliable statistics on how many unac-
companied migrant children enter Europe every year. 
In 2009, the statistical office of the European Union 
(EU - Eurostat), reported that 12,200 minors were reg-
istered for asylum status in Europe. In 2011, there were 
12,225 asylum applications in the 27 Member States, 
a number comparable to previous years – i.e. 10,845 
in 2010, 12,245 in 2009 and 11,715 in 2008 (Table 
1). Most unaccompanied minors who lodged asylum 
claims in the EU were boys (10,175 male applicants 
- 2,025 female applicants in 2011) and were primarily 
from Afghanistan and poor African countries (2).

However, in the last years, Europe has been facing 
massive flows of this particular category of migrants. 
In 2014, on the basis of data provided to Eurostat (2) 
by the Ministries of Interior and official agencies, a 
total of 16,265 unaccompanied children has been reg-
istered as asylum applicants in the countries applying 
the EU Regulation. These figures, however, were not 
representative of the real situation because many of 
unaccompanied minors did not register with the au-
thorities either because they were unable or afraid to 
do so or because they were advised not to do so  by 
family members, peers or smugglers to keep on the 
move to another destination.

Table 1. Countries with highest numbers of unaccompanied 
children in care facilities from  2004 to 2008 (Source: European 
Migration Network Synthesis Report: Unaccompanied Minors;  
access May 2010)

	 2004	 2005	 2006	 2007	 2008

Italy	 8100	 7583	 6453	 7548	 7797
Spain	 2004	 3160	 3064	 4497	 4916
Belgium	 N/A	 2040	 1702	 1558	 1878
Netherlands	 1626	   954	   633	 1182	 1858
Germany	   919	   602	   612	   888	 1099
Ireland	   611	   661	   537	   331	   344
Sweden	   360	   378	   629	   773	 1165
Finland	   140	   220	   112	     90	   706
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Age assessment in the contest of unaccompanied 
minors

Age estimations may be defined as examinations to 
detect chronological ages when the children’s ages are 
unknown because the births may never have been reg-
istered or they arrive without being able to document 
their age (4). Many authorities,therefore, use medi-
cal tests to verify someone’s age and decide whether 
the person is indeed underage or not, although medi-
cal experts repeatedly claimed that an ‘objective’ test 
accurately determining age does not exist and using 
these tests gives doubtful results (5,6). Only in cases of 
criminal or unlawful actions, it is necessary to find if 
the child is under or over the age of civil responsibility 
(usually 14 years for most European countries). 

Age assessment it is not necessary if they have a 
valid documentation and if their age is certainly under 
18 years. 

Which methods  are used for age assessment? 
A critical review

In the European countries there is currently no 
consensus on which methods to use for age assess-
ment (7-11). This request has to be done only if it does 
not represent possible risks for the minor or for his/
her family (subjects running away from wars, persecu-
tions, previous exploitations and abuses by the family 
or other people or institutions).

Several different techniques feature within medi-
cal approaches to age assessment including physical 
examination, the use of X-rays to determine skeletal 
(bone) and dental maturity, and the use of other meth-
ods of imaging bone development. Few countries in-
clude psychological evaluation (Table 2). 

Professionals conducting age assessment exami-
nations of separated children in Europe include: ra-
diologists, general practitioners, dentists and doctors 

Table 2. Overview of methods used for assessing the age of an unaccompanied minor in the Member States (Policies on Reception, 
Return and Integration arrangements for, and numbers of, Unaccompanied Minors – an EU comparative study produced by the Eu-
ropean Migration Network: “This report does not necessarily reflect the opinions and views of the European Commission, or of the 
EMN National Contact Points, nor are they bound by its conclusions”; principally covering the period up to mid-2009)

	 Interview 	 Assessment	 Dental analysis	 Skeletal assessment	 Psychological
	 documentation	 by a doctor

Assessment
1. Austria	 x	 x	 x	 x	 -
2. Belgium	 x	 -	 x	 x	 x
3. Czech Republic	 x	 -	 x	 x	 -
4. Estonia	 x	 -	 -	 x	 -
5. Finland	 x	 -	 x	 x	 -
6. France	 x	 x	 x	 x	 x
7. Germany	 x	 -	 x	 x	 -
8. Greece	 x	 -	 -	 -	 -
9. Hungary	 x	 x	 -	 -	 -
10. Ireland	 x	 -	 -	 -	 -
11. Italy	 x	 x	 x	 x	 -
12. Latvia	 -	 x	 -	 -	 -
13. Lithuania	 x	 x	 -	 x	 x
14. Netherlands	 x	 -	 -	 x	 -
15. Malta	 x	 -	 -	 x	 x
16. Poland	 x	 x	 x	 x	 -
17. Portugal	 -	 -	 x	 x	 -
18. Slovak Republic	 x	 -	 -	 x	 -
19. Slovenia	 x	 -	 -	 -	 x
20. Spain	 x	 -	 -	 x	 -
21. Sweden	 x	 -	 x	 x	 -
22. United Kingdom	 x	 -	 -	 -	 -
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with expertise in forensic medicine. Pediatricians are 
involved in the process in several countries, although 
not regularly. Social workers are very seldom involved, 
although in some countries social workers (e.g. UK)  
belonging to government institutions determine the 
child’s age based on a practical assessment. 

The presence of a cultural-linguistic mediator is 
very important. However, this mediator  is rarely in-
cluded in these procedures. Professionals undertaking 
the examinations virtually receive no training on how 
to conduct testing and the reasons for age assessment. 
In addition, they generally are not familiar with the 
child’s cultural and environmental background. 

Not all countries  use margins of precision for 
each method and different approaches for combining 
results when several methods are used (7-10). 

Interview and documentation

The first task consists of finding age related evi-
dence, such as: available identification documents, the 
age declaration by the applicant, the information ac-
cessed during interviews with the applicant and infor-
mation obtained from the country where the applicant 
originates. It is, however, important that these children 
know the consequences of the results. This in many 
cases imply that they will be treated as adults. The ex-
aminers may be either non-medical workers such as 
case worker or a specialized staff. The report must be 
written in non-scientific language which can easily 
be understood by the decision maker(s).The “benefit 
of the doubt” should be always taken in consideration 
and reported in details.

The following phrasing should be used in the re-
port: “there is a very high probability that the given 
date of birth is not correct but that an earlier date can 
be assumed; there is a very high probability of an age 
of above 14 years; there is but very low probability 
that the 18th year of age has been reached”. This will 
allow the Magistrate to interpret the age assessment 
results on the ‘balance of probabilities’ and give the 
detainee the right to the rule of the “benefit of the 
doubt” (11).

Medical and radiological approaches to assessment 
of age 

1. Physical examinations

Examination methods for age estimation may be 
performed as “holistic approach”(4) or purely based on 
medical findings . Medical examination consists of as-
sessing height and weight, body mass index, as well as 
any visible signs of sexual maturity. There are clearly 
defined methods for rating puberty as described by  
Marshall and Tanner (12,13). These give the ages of 
various stages of attainment of pubertal appearances, 
starting on average at 11 years in both males and fe-
males and going through to the final stages acquired 
two or three years later. Axillary hair growth, facial 
hair growth and laryngeal prominence development 
should also be registered.  In addition a general physi-
cal examination should be performed to describe any 
signs of a pathological condition which may interfere 
with the maturation rate.

Anthropometric measurements do not take into 
consideration variations between ethnicity, race, nu-
tritional intake and socioeconomic background. The 
evaluation of sexual maturity has the greatest margin 
of error and should be used  if needed for age determi-
nation only in conjunction with skeletal maturity and 
tooth development. 

The basic ethical values of bio medics  need to be 
respected during age estimation examinations in liv-
ing individuals. As a consequence, a medical examiner 
needs permission from the patients themselves, to per-
form a medical investigation or apply treatment. It is 
also important to remember that physical evaluation 
has to be done in respect to cultural and religious be-
lieves. An example is the examination of a female ado-
lescent that must be performed by a lady doctor, and 
always with particular attention and respect.

2. Social and psychological evaluation

The aim of this process is to assess the mental 
maturation of the subject. Classifying unaccompanied 
minors as mentally mature, needs specific examinations 
performed by specialised investigators in a standard-
ized way. A professional interpreter should be involved 
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during the interviews. There is very little information 
available about how psychological or social assessments 
of age are carried out. Furthermore, even among chil-
dren from similar ethnic backgrounds who grow up in 
the same social and economic environment there are 
significant physical and emotional differences. 

A  psychological evaluation can demonstrate, in 
subjects more than 18 yrs old, an important immaturi-
ty or cognitive and psychological disabilities . In these 
situations the authorities of the country of reception 
must decide what to do in these weak “adult” subjects 
who need of protection. 

3. Dental age (DA)

Age can be estimated in children and in adoles-
cents by means of development and eruption of de-
ciduous and permanent teeth up to 14 years. After this  
age the third molar is the only remaining tooth that is 
still developing and consequently dental age estima-
tion methods have to rely on the development of this 
tooth until the age of 23 years (14). 

Like puberty, teeth develop in clear patterns in 
certain age ranges. The clinical interpretation of this 
method indicates if the child is dentally advanced, 
average or delayed compared to the reference. DA is 
generally considered to be the an useful and reliable 
indicators of maturation because it is less affected than 
other body tissues by endocrinopathies, environmental 
insults, and other factors such as malnutrition or sys-
temic illness (14). 

A positive direct correlation exists between the 
individual’s chronological age, dental age and skeletal 
age and correlation also exists in the twin pairs of the 
same zygosity and among each pair but no correlation 
exists between different zygotic twins (15). On average, 
estimated DA over-estimated chronological age (CA) 
by 0.29 years  (14). The maximum likely difference be-
tween the estimated DA and CA was 1.65 years. These 
data suggests that radiographic determination of DA 
could be a useful tool, providing an additional source 
of information.

However, the lack of data on the influence of the 
ethnic factor in mineralization represents a restriction 
in the reliability of age assessment. Furthermore, the 
effective radiation dose should be taken into account, 

in particular the relative sensitivity of the different ex-
posed tissues. 

4. Assessment of third molar  (wisdom teeth) 

The third molar represents an important param-
eter in calculating dental age in a range of 14-20 years 
(16-19). The staging of third molar crown and root 
mineralization can be accomplished easily and non-
invasively through evaluation of dental radiographs. 
Demirjian’s classification distinguished 8 stages from 
(A-H), four stages of crown (A-D) and four stages for 
root development (E-H) (17). Stage A is the beginning 
of mineralization of separate cusps, stage B begins, af-
ter fusion of cusps, stage C beginning of dentinal de-
posits, stage D crown formation is completed, stage E 
the root length is less than the crown height, stage F 
the root length is equal to or greater than the crown 
height, stage G the walls of the root canal are parallel 
and its apical end is still opened and stage H the apical 
formation is completed (19). In some individuals, ma-
tured (stage H) the third molars can be seen as early as 
15 years of age, while, in others, the third molars may 
have not appeared at all even at 25 years.

Cameriere et al. developed a method for assessing 
adult age based on the relationship between age and 
the third molar maturity index (I3M), which is related 
to the measurement of the open apices of the third mo-
lar. The I3M is obtained through an evaluation of the 
radiographic aspect of the wisdom tooth and, in par-
ticular, by measuring the open apices and the length of 
the tooth itself. The method was developed in order to 
identify a cut-off value (I3M=0.08) which could repre-
sent a threshold for discriminating between individuals 
aged 18 or over and those under 18 years. The results 
showed that the sensitivity of the test was 86.6%, with 
a 95% confidence interval of (80.8%-91.1%), and its 
specificity was 95.7%, with a 95% confidence interval 
of (92.1%-98%). The proportion of correctly classified 
individuals was 91.4%. Estimated post-test probabil-
ity, p was 95.6%, with a 95% confidence interval of 
(92%-98%). Hence, the probability that a subject posi-
tive on the test (i.e., I3M<0.08) was 18 years of age or 
older was 95.6% (20,21).

In brief, the only teeth that can be used, as an in-
dicator of whether or not someone is an adult, are the 
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3rd molars. Due to genetic and environmental factors, 
these may appear anywhere from 16-25 years of age. 
The alternative is to study tooth mineralization that 
is unaffected by ethnicity or nutrition. Nevertheless, 
even without these influences, it has a ± 2 year margin 
of error and therefore none of these measurements by 
themselves gives any reliable assessment of age (22).

In summary, although the reliability of third mo-
lars in age estimation has been evaluated by several 
research groups (23-26), consensus on the usefulness 
of these teeth has not been reached because there are 
several factors that can influence dental age assessment 
in the daily practice (regarding non-invasive methods). 
Given the scarcity of other available age indicators, the 
method reported by Cameriere et al. appears to be a 
valuable supplementary parameter. Unfortunately, it 
has not been validated. Therefore, this technique, in 
cases of identification for legal purposes, should be 
applied with caution and in combination with other 
previously introduced complementary methods (27). 

6. Radiograph of the hand and wrist for bone age assessment

Because of the importance of skeletal maturity, 
several methods have been developed for estimating 
skeletal age. Currently, there are two main approaches 
that use X-ray images: the Greulich and Pyle (GP) 
method and the Tanner and Whitehouse (TW2 or 
TW3) methods.

GP tends to overestimate age, especially for fe-
males aged up to 17 years and to underestimate for 
males aged up to 15 years. On the other hand, TW3 
emerges as the most reliable method especially for fe-
males, despite the slight tendency to underestimate 
girls ‘ages after 12 years and boys after 13 years (28). 
Furthermore, the TW3 BA terminates at 16.5 for boys 
and 15 years for girls, while the GP BA terminates  re-
spectively at 19 and 18 years. In other words, the TW3 
method stops 2.5-3 years earlier. Therefore, the TW3 
method, as reported above, is unsuitable for ascertain-
ing if a female has reached the age threshold of 16 or 
18 years or a boy has attained the 18-years threshold 
(28,29). 

Practically, although GP is quite simple and less 
time consuming, its general trend to overestimate and 
the relevant rates of false positives should be kept in 

mind when applied for age estimation in criminal 
proceedings. The margin of error is ± 2 years but in 
particular cases may be 3-4 or more (delayed or an-
ticipated puberty, previous malnutrition, rickets, early 
sexual activity, contraceptives, pregnancies, abortions, 
ethnic and genetic factors and so on) (4,28-30). 

Pinchi et al. (31) stated that when performing fo-
rensic age estimation in subjects around 14 years of 
age, it could be advisable to use and associate the TW3 
and GP methods along with other biological features 
(e.g. dental mineralization). Automated software so-
lutions can help reduce the intra/inter observer vari-
ability and make measurements more objective and re-
peatable (28,29).

7. Collar bone X-ray

The radiological examination of the medial clavic-
ular epiphysis is of particular interest to age estimation 
due to the fact that the sterno-clavicular joint displays 
a relatively late maturation process compared to other 
regions of interest for age diagnostics (32,33). Imaging 
of medial end of clavicle is used for calculation of bone 
age of individuals of ages 18-22 years. Clavicle is the 
first long bone to start ossifying in fetal life. During 
adolescence, a secondary epiphyseal ossification centre 
appears at the medial end of the clavicle that results in 
growth and remodelling of the bone till complete fu-
sion occurs at approximately 22 years.

The ossifications stages of the medial clavicular 
epiphyseal cartilage are categorized on the basis of 
classification criterion used by Schmeling et al. (33).

At present it is not clear what radiological method 
should be used to assess the ossification status of the 
medial clavicular epiphysis. Conventional radiography 
of the clavicle is often plagued by overlapping shadows 

Stage 1:	 Ossification centre has not yet ossified.

Stage 2:	 Ossification centre has been ossified, 
	 but epiphyseal cartilage not ossified.

Stage 3:	 Epiphyseal cartilage partially ossified.

Stage 4:	 Epiphyseal cartilage completely ossified, 
	 but epiphyseal scar is still visible.

Stage 5:	 Epiphyseal scar is no longer visible
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produced by structures of mediastinum, the vertebrae 
and the ribs. This results in inaccurate visualization of 
the medial epiphysis and thus cannot be used for stag-
ing the extent of maturation (33). 

A computed tomography (CT) scan of the clavi-
cle is reported as a useful examination when 21 years 
is the age threshold of interest  and provides more ac-
curate structural features of the surrounding soft tis-
sue structures. The recommended slice thickness for 
CT based study should not exceed more than 2 mm 
(34,35). Spiral CT requires shorter time to perform re-
sulting in better patient compliance and less artefacts, 
but has a higher radiation dose when compared with 
standard CT. 

X-rays, medico-ethical and legal considerations

Although the exposure to radiation during a car-
pal  X-ray in relation to an age assessment is minimal 
there are ethical concerns around exposing children 
to any level of radiation. Radiology inflicts a dose of 
radiations which, in case of X-ray exams are applied 
to assess chronological age, bring no health benefit to 
the individual concerned (28,29). This method was de-
signed for medical use in diagnosis and monitoring of 
disorders of growth (28,29). Therefore, applying them 
for migration control purposes without therapeutic 
benefit raises major ethical issues and may be illegiti-
mate according to existing legal frameworks. The ef-
fective dose from an standard X-ray examination of 
the hands is 0,1 microSievert (mSv), 26 mSv in case of 
orthopantomograms, 220 mSv in X-ray examination of 
the proximal epiphyses of the clavicle and 600 to 800 
mSv in case of TC of the sternoclavicular joints (36).

The effective dose from naturally-occurring radia-
tion exposure in north European countries has been 
calculated from 1,2 mSv to 2,0 mSv per year. The ra-
diation exposure from intercontinental flight at an al-
titude of 12000 meters is 0,008 mSv per hour (37). 
On the basis of these data the health risk as a result of 
usual X-ray examinations for age assessment is neg-
ligible but is more consistent for the other discussed 
procedures (e.g. computed tomography).

In conclusion, those using radiations or invasive 
procedures should be used only in specific cases and by 

experienced person with a motivated reason for their 
utility. Moreover, legal informed consents of both the 
alleged child (minor) and the tutor are required. The 
possible detrimental effects due to radiation exposure 
must be considered (38).

The pros and cons for the medical age assessments 
in unaccompanied minors are summarized in table 3.

Non-radiological methods of imaging bone
development

In light of the ethical limitations in using X-rays 
for age assessment, the use of non-ionizing radiation 
methods, such as magnetic resonance imaging (MRI) 
and ultrasound (US), is attracting increasing interest 
among medical experts and institutions. However, MR 
scanning may be expensive but the intra-rater repro-
ducibilities are high (39). Furthermore, to date there is 
no good information on the application of these tech-
niques to age assessment of asylum seekers. Neverthe-
less, these findings indicate that MRI could be a poten-
tial powerful, non-invasive, and non-irradiative method 
for assessment of skeletal bone age  in children (37,38).

The ultrasound for studying wrist bone develop-
ment is of great interest to the scientific community 
because of it is low cost, easy to carry and radiation-
free but, at the moment, there are questions not only 
on its reliability but also on its reproducibility (28,29, 
39-43).

In summary, further research are needed to vali-
date the MRI and US  approaches to assessing age in 
normal populations before considering its use as a rou-
tine method for children and young people subject to 
immigration control.  

Conclusions

Unaccompanied minors need particular attention 
in order to avoid possible exploitation by adult illegal 
immigrant or criminal organization. They have special 
rights: they must have a tutorship and the guarantee to 
education. They cannot be repatriated against their will 
even if the parents, from the country of origin, ask for 
this procedure. 
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Table 3. Summary of pros and cons for the medical age assessments in unaccompanied minors

Approaches to 
the assessment 
of age

Physical 
examination

Social and 
psychological 
evaluation

Dental age

Third molar for 
age assessment

X-ray hand 
bone age

Collar bone 
X-ray

Rationale

The aim of this process is to 
assess the individual auxological 
parameters and pubertal status.
Physical evaluation has to be 
done with  respect of cultural 
and religious believes, for 
example for female adolescent 
the examination should be 
performed by a lady doctor, and 
always with particular attention 
and respect.

The aim of this process is to 
assess the mental maturation of 
the subject.

It is an indicator of the biological 
maturity of the growing children.

The only teeth that can be used 
as an indicator of whether or 
not someone is an adult are 3rd 
molars.

Growth takes place at the 
ends of each long bone where 
there is an ossification (bone 
development) centre with a 
growth plate or epiphysis of soft 
bone (cartilage). 

The aim is to estimate the age of 
a person who is assumed to be 
older than 18 years.

Pros

It is recognised by the World 
Health Organisation as the method 
universally applicable, inexpensive 
and non-invasive available to assess 
the proportions, size and composition 
of the human body.

It is inexpensive and non-invasive.

The method is fast, cheap and not 
very influenced by intra- and inter-
observer error.

The assessment of development 
of the third molars is possible 
for individuals from 14 years up 
to 23 years of age, when their 
mineralization is completed in most 
healthy individuals.	

On average the skeletal development 
of hand bones is complete at the age 
of 17 years in girls and at the age of 
18 years in boys.

A conventional radiography is needed 
to examine the medial clavicular 
epiphysis in living individuals. If the 
fusion of epiphyses is complete and 
an epiphyseal scar is visible, it can be 
assumed, in the case of women, that 
the person is at least 20 years old, and  
in the case of men, that the person is 
at least 21 years old

Cons

It does not take into consideration 
variations according to ethnicity, 
race, nutrition intake and socio-
economic background. 
The interpretation of results is an 
imprecise factor for the prediction 
of chronological age .
Moreover, the assessment of sexual 
development is highly intrusive 
and ethically questionable when 
conducted without medical or 
therapeutic benefit.

There is very little information 
available about how psychological or 
social assessments of age are carried 
out in   migrant children in Europe.

Dental development can be altered 
by long term conditions, congenital 
syndromes, nutrition deficiencies 
or hormonal disorders. There are 
also ethical concerns for exposing 
children to any level of radiation.

Wide range of variability in the 
timing of dental development, 
conveying the need to take ethnic 
differences into account. There are 
also ethical concerns for exposing 
children to any level of radiation.

Intra- and inter-observer errors 
have been documented. Racial 
factors and nutrition may significant 
influence bone age assessment. 
There are also ethical concerns for 
exposing children to any level of 
radiation.

More research is needed to define 
more precisely the best standardized 
approach to different methods.
There are also ethical concerns  for 
exposing children to any level of 
radiation.
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Age assessment is not necessary if the minor has 
a valid documentation and if his age is certainly under 
18 years. It is fundamental that age determination pro-
cedure is initiated only in subjects declaring an unlike-
ly minor age or when age determination is important 
for legal problems due to illegal or unlawful conduct. 
In that case it could be also important to establish if 
the child is under or over the age of civil responsibility, 
usually 14 years.

In all circumstances the presence of a cultural me-
diator expecially during psychological evaluation for 
detecting immature subjects, presence of mental retar-
dation or other cognitive and psychological disabilities 
is very important.

Some medical practitioners, administrative and 
legal institutions in the country of arrival of the unac-
compagned minors are unaware of the methodologi-
cal problems and limits associated with the bone and 
dental assessment for estimating chronological age. 
They believe that their use is ‘helpful’  to children and 
young people who are subject to immigration control 
(4). This belief leads to frequent, useless, excessive and 
inaccurate use of these invasive methods. This use is 
often performed in peripheral facility, with unskilled 
medical structures and relying on the report (sentence) 
of untrained radiologists with the possibility of big er-
rors (4,44-46).

Therefore, medical methods for age assessment 
must be used in a multidisciplinary team if they are 
strictly necessary. Comprehensive age assessment of 
living individuals may necessarily involve the use of 
ionising radiation (X-rays). Whilst this exposure is not 
at a level sufficient to cause immediate harm, it does 
raise the total lifetime dose of radiation experienced by 
the individual. More research is needed to define more 
precisely the best standard approach for age estimation 
based on a combination of different methods.

In conclusion, it is very important, both for the 
asylum seekers and for the authorities, that the age es-
timates are as correct as possible, appropriate and pos-
sibly useful for a diagnostic and therapeutic use and 
decision, but not for legal reasons, especially when they 
pose risk on the subject. Certainly the professional fig-
ures (social workers, psychologist or neuropsychiatric 
pediatricians, pediatric endocrinologists, intercultural 
mediators) entrusted to perform the age determina-

tions of unaccompagned minor must be well trained 
and periodically updated. 

It has been also advised that the expert report 
should give the degree of age probability to allow 
Magistrate to interpret the age assessment results on 
the ‘balance of probabilities’ and give the detainee the 
right to the rule of the ‘benefit of the doubt’. It also ad-
dresses concerns rested in the convention of the Rights 
of the Child.
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