
Dental Radiographs for Age Estimation in US
Asylum Seekers: Methodological, Ethical, and
Health Issues

Unaccompanied migrant chil-

dren seeking asylum status in

theUnitedStatesareoften forced

to undergo dental radiographs,

or x-rays, to verify that they are

younger than 18 years.

The application of third mo-

lar dental radiographs is meth-

odologically flawed and should

not be employed as a determi-

nant of chronological age. Fur-

thermore, the use of such tests

without obtaining informed con-

sent from either the youth or an

objective advocate is unethical.

Finally, the legal and health

consequences of these inappro-

priately applied tests are severe

and jeopardize the safety and

security of these vulnerable mi-

nors. (Am J Public Health. 2020;

110:1786–1789. https://doi.org/

10.2105/AJPH.2020.305918)
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Unaccompanied migrant mi-
nors seek asylum status in the

United States because they are
forcibly displaced from their
home countries as a result of fear
of torture or persecution. To
prevent trafficking of minors,
the 2008 Trafficking Victims
Protection Reauthorization Act
(TVPRA)1 requires the secretary
of health and human services,
in consultation with the secretary
of homeland security, to develop
age determination procedures
that “at a minimum . . . take
into account multiple forms
of evidence.” Nonetheless, the
Office of Refugee Resettlement
(ORR), which is mandated to
house unaccompanied minors
in shelters separate from adults,
often relies on dental radiographs
as the primary and even exclusive
means of age verification, despite
the technique’s well-established
methodological, legal, and
ethical flaws.

Unaccompanied migrant
minors to the United States are
defined by statute as children
younger than 18 years who
lack lawful immigration status
in the country, and who are
either without a parent or legal
guardian in the United States
or without a parent or legal
guardian in the country who is
available to provide care and
physical custody (https://fas.org/
sgp/crs/homesec/R43599.pdf).
The consequences of mis-
classifying children as adults are

dire. Unaccompanied minors
deemed 18 years old or older via
radiograph are transferred from
ORR youth shelters to Immi-
gration and Custom Enforce-
ment (ICE)-operated jails and
housed with adults while await-
ing court hearings, which can
expose them to physical harm
and mental distress, including
anxiety, depression, suicidal
ideation, and posttraumatic stress
disorder. A memorandum of age
determination, submitted during
court hearings, will reference
dental radiograph findings to al-
lege that unaccompanied minors
have purposefully lied about
their age, thus substantially
jeopardizing the credibility of
their asylum claims. These alle-
gations extend immigration
proceedings for additional
months or years, during which
time the minors remain in ICE
jails. Adverse asylum determina-
tions based on these flawed
findings result in deportation,
retraumatization, and the po-
tential for further physical and
mental harms upon return to
their home country.

A recent court order during
this period of the SARS-CoV-2
(COVID-19) pandemic should
raise concern among health care
professionals taking part in this
flawed age determination pro-
cess. Specifically, on June 26,
2020, Judge Dolly Gee of the
US District Court for the
Central District of California
noted concerns about reports
of COVID-19 transmission in
ORR shelters and ordered
ICE to transfer juveniles from
shelters to “non-congregate
settings,” to parents or guard-
ians, or to sponsors approved by
their parents or guardians; these
transfers were to take place no
later than July 17, 2020.2 Despite
this ruling, individuals targeted
for age estimation protocols will
not be released, but placed in
ICE custody, thus increasing the
risk for COVID-19 acquisition
and transmission in these settings.
Here, we summarize dental
radiograph-based age estimation,
its methodological flaws, and the
legal, ethical, andpublichealthharms
inflicted by the inappropriate testing.
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THIRD MOLAR
DEVELOPMENT AND
DENTAL AGE

Third molar developmental
stage can be described using ra-
diographs (x-rays). Third molar
crowns have been seen on ra-
diographs between ages 6 to 19
years, roots from 11 to 24 years
old, and fully mature teeth as
early as 16 years old.3 The
American Dental Association
recommends that third molar
staging be used only for identi-
fying normal versus abnormal
development or dental disease
in living humans. In forensics,
dental radiography is used to
identify a likely dental age range
of skeletal remains when recor-
ded historical information is un-
available. Employing third molar
staging to determine the age of
living adolescents is subject to
substantial inaccuracy given the
wide variation in timing of third
molar development. Despite
this, ORR, the Department of
Homeland Security (DHS), and
ICE contract with dentists to
create dental radiographs and
estimate age probabilities based
on a staging system described in a
1973 study of French Canadians
aged 2 to 20 years,4 with further
statistical data derived only from
a handful of studies of US and
Japanese adolescents.5–8

METHODOLOGICAL
CONCERNS

US asylum seekers come from
countries across Africa, Asia,
Europe, Latin America and the
Caribbean, and theMiddle East,9

where patterns of third molar
maturation may differ10 from
those described in the currently
used staging systems. Although
Liversidge demonstrated differ-
ences in the timing of third mo-
lar formation in several ethnic

groups,11 it is well recognized
that applying these group-based
age estimates to individuals
yields inaccurate inferences
because of the large standard de-
viations around any given age in
the reference data. Thus, dental
radiographs are simply not evi-
dence of precise chronological
age.

For example, stages G and H
are the last two stages of third
molar development. Although
they are likely to be observed
during late adolescence, there is
overlap in the ages at which they
can occur. Specifically, stage G
has a mean age of 17.5 years (95%
confidence interval [CI] =62.8
years) but can present as late as age
23 years, whereas stage H has an
older mean age but can present as
early as age 15 years.12 On the
basis of the 95% CI, an individual
may be aged anywhere from 14.7
years to 20.3 years and have ev-
idence of stage G development.
Statistically, we can accept that a
95% CI provides a range for an
estimated population parameter.
However, in the current appli-
cation, a one- to two-unit range
in years can result in classifying
a minor as an adult. Thus, the
imprecision and false adult-age
inferences from these staging
categories should preclude
their use in determining ages of
living adolescents, especially
given the harms caused by
these procedures.13

In summary, studies purport-
ing to assess chronological age by
using dental radiographs provide,
at best, only weak correlations
between dental age and exact
chronological age.5–8 Because of
the high rate of misclassification
of minors as adults based on third
molar radiographs, Cole advises
that the “use of developmental
markers, be they skeletal, dental
or other, for age assessment
purposes, is imperfect and
where they are used the quality

of their evidence should be
challenged.”10(p387)

ETHICAL CONCERNS
To ensure their safety, unac-

companied migrant children in
US government custody are
mandated to be transported and
held separately from adults.14 In
implementing this mandate, im-
migration officers may invoke
the vague standard, “if a reason-
able person would conclude that
an individual is an adult,” thereby
disregarding a minor’s stated age,
instead of relying on procedures
as stated in the TVPRA. In doing
so, officials “may require an in-
dividual to submit to a medical or
dental examination conducted by
a medical professional or other
appropriate procedures to verify
his or her age”15 to reassess a
minor’s age. Public comments on
this rule (http://www.regulations.
gov; see ICEB-2018-0002) raised
several objections exposing the
ethical, practical, and legal chal-
lenges in the implementation
and associated outcomes of
TVPRA’s age estimation
requirement.

First, the language of the
TVPRA “requires the age de-
termination procedures, at a
minimum, to take into account
multiple forms of evidence.”
Accordingly, under these pro-
cedures, each case must be eval-
uated carefully on the basis of the
totality of all available evidence,
including the statement of the
individual in question. As clearly
stated in the statute, reliance on
any one method—especially one
that is not intended to be used
for age determinations in living
humans—violates the TVPRA.

Second, employees of DHS,
ORR, or the private shelters
contracted by ORR are most
likely to be the ones to question a
minor’s age claim, but they are

neither medical professionals nor
neutral “reasonable persons.”
DHS andORR are charged with
acting on behalf of the “best
interest” of unaccompanied
minors, but they violate their
mandate by requiring the use of
dental radiograph procedures for
age assessments. When a dental
age assessment suggests that a
minor may be aged 18 years or
older, that individual is trans-
ferred from a facility designed for
housing and educating children
to an ICE detention facility, and
ORR is no longer obligated to
provide care. The health and
medical failures of migrant shel-
ters arewell documented, not just
for unnecessary dental age esti-
mation procedures, but also in
their refusal to provide appro-
priate and necessary medical care
and for forcibly providing un-
necessary and inappropriate care
such as psychotropic medication
to exert behavioral control
(https://reut.rs/2M1YAUi).

Third, ORR’s exercise of
custodial authority to order age
determination tests depends on the
very results of these tests to establish
if the unaccompanied migrant is
indeed a minor (https://bit.ly/
2zwwFJo). ORR’s custodial au-
thority over unaccompanied mi-
nors means the agency is not
obligated to obtain informed con-
sent or assent for subjecting minors
to dental radiograph age estimation
procedures. However, those whose
ages are in question are typically in
later adolescence—ages when mi-
nors are able, at a minimum, to
provide or withhold consent for
medical treatment. For example, in
most states, adolescents, typically
older than 15 years, are legally
able to provide their own con-
sent for health care, including
treatment of reproductive and
sexual health care, substance
abuse treatment, and mental
health care.16 Despite the fact
that there are well-established
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guidelines for obtaining in-
formed consent for health care
from minors in the United
States, ORR does not use such
guidelines for unaccompanied
minors in their custody who are
between 15 and 17 years old.
Such protocols are especially
important for a population
whose parents or relatives will-
ing to act as guardians may fear
deportation and thus not present
at ORR facilities to assist minors
as they navigate through these
complex processes.

Fourth, even Trump-era
regulatory guidance does not
allow an agency to require par-
ticipation in an investigative
procedure that poses a health
risk and whose stated objective
is to create legal burdens for the
person tested (https://bit.ly/
2zwwFJo). Subjecting children
to any level of radiation for a
nonmedical purpose exposes
them to a risk of harm that pro-
vides no known health benefit.17

As clearly stated in the Nurem-
bergCode, “The degree of risk to
be taken should never exceed
that determined by the human-
itarian importance of the prob-
lem to be solved” (https://
history.nih.gov/display/history/
Nuremburg+Code).Thus, health
care professionals participating in
these procedures may be in vio-
lation of the Nuremberg Code.

Finally, it is well established
by researchers that dental radio-
graphs only provide an estimated
dental age range for third molar
dentition. Again, a 95% CI in
statistics provides a degree of
uncertainty around a point esti-
mate. Here, this degree of un-
certainty is being used to suggest
that minors are lying about their
ages. Those interpreting test re-
sults may be ignoring the inher-
ent lack of precision in these
results, and their consequences.
Because a single dental age esti-
mation result does not meet the

threshold of totality of evidence
and is inherently an invalid
measurement of chronological
age, there is simply no credible
appeals process for challenging
incorrect age determinations
based on dental radiographs.

LEGAL IMPLICATIONS
If unaccompanied individuals

subjected to these tests are indeed
minors, then ORR’s routine
policy of ordering tests that re-
quire nontherapeutic exposure to
radiation violates ORR’s obli-
gation to “ensur[e] that the in-
terests of the child are considered
in decisions and actions relating
to [their] care and custody.”18

Relying on a flawed test to
transfer individuals misclassified
as adults to ICE facilities violates
ORR’s obligation to ensure that
unaccompanied minors reside
“in the least restrictive setting that
is in the best interest of the
child,”19 as well as the Flores
Settlement Agreement, which
prohibits housing minors in
ICE-operated jails with adults
(https://www.loc.gov/item/
usrep507292).

Furthermore, radiograph results
cannot be used for an age rede-
termination without other evi-
dence of adult status, such as a birth
certificate. In federal lawsuits since
2016, the courts have foundORR
in violation of this policy. In Oc-
tober 2018, the federal district
court of Arizona noted:

There is no apparent plausible
construction of the TVPRA, or
the ORR Guide, under which
an ORR official’s nonspecific,
unsubstantiated speculation of
what they perceive to be adult
behavior suffices as “evidence”
that may be considered and
relied upon in making an age
determination. Indeed, ORR
does not include appearance or
behavior as criteria for evaluating
whether an individual is an adult

or juvenile, but instead lists those
factors as a challenge to the age
determination process.20

In October 2019, a federal
court sitting inCalifornia ordered
that the petitioning minor be
returned to the custody of the
respondent, in this instance
ORR, as he had

carried his burden of establish-
ing a strong likelihood that
Respondents impermissibly
determined that he is not a minor
given the totality of the evidence
presented by [the petitioner]. Not
only didRespondents represent to
[the petitioner’s] counsel that their
age determinationwas based solely
on a dental radiograph in violation
of the TVPRA, see Pet. Ex. 12,
but Respondents’ post hoc
justifications on alternative bases
for their age determination are
contrary to the law and fail
properly to consider the totality
of other evidence probative of
[the petitioner’s] minority, includ-
ing his . . . birth certificate and
government-issued student identi-
fication card. . . . The Court must
agreewith [the petitioner] that “the
idea that the government can
prejudge an entire country’s
documents as inauthentic ab initio
is preposterous—it is pernicious
discrimination based on a suspect
classification of national origin
and alienage.”21

Despite these legal victories,
application of dental radiographs
as the sole means of making age
determinations persists. Moreover,
the vastmajority of unaccompanied
minors who are wrongfully forced
to comply with radiograph age
assessment lack the legal represen-
tation to challenge an incorrect
test result. Thus, for many, the
implications of an inaccurate test
result end in deportation.

PUBLIC HEALTH
IMPLICATIONS

The long-term health impacts
ofmislabelingminors as adults are

substantial.22 Increased anxiety,
depression, and trauma while
awaiting test results; fear of co-
ercion or reprisal for not par-
ticipating in assessments; harms
from exposures to radiation in-
cluding repeat dental radio-
graphs; physical andmental safety
risks from being confined with
adults; and wrongful return to
conditions of persecution or
torture are all real threats to the
short- and long-term well-being
and safety of unaccompanied
minors seeking asylum. We
cannot let misapplication of
medical procedures based on
imprecise methodologies under-
mine the special rights of children—
particularly those most vulnerable
to harm and danger—to safety and
protection. The principles of au-
tonomy, nonmaleficence, benefi-
cence, and justice must be our
guiding principles.

Presently, minors are not
provided information on the
purpose, procedures, risks and
benefits, or legal implications vis-
à-vis detention and deportation.
At a minimum, age-, language-,
and cognition-appropriate in-
formation about the risks and
benefits of age assessment radio-
graphs should be distributed to
everyone in ORR custody or
those who claim to be minors, as
well as access to a legal advocate
or guardian who can advise un-
accompanied minors on this
testing and its purpose. A Child
Advocate Program was established
as part of TVPRA and allows DHS
to “appoint independent child
advocates for child trafficking
victims and other vulnerable un-
accompanied alien children”1;
however, the Child Advocate
Program is woefully underutil-
ized, and in many ORR facilities
completely ignored.23

As per the United Nations
Convention on theRights of the
Child,24 care of unaccompanied
migrant minors must be held to
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the highest ethical and medical
standards as guaranteed by state
and federal law. Even though the
United States is the only country
in the world not to ratify this
convention, protection of unac-
companied migrant children,
particularly during a highly vul-
nerable and traumatic time, must
be guided by these principles. We
therefore call on health profes-
sionals to do the following:

1. Refuse to take part in these
testing programs that employ
radiationwithout anymedical
benefit.

2. Campaign for the expansion
of the advocate programs in
their states and mandate ap-
pointment of an advocate to
provide unbiased support that
is in the best interests of all
unaccompanied minors in
immigration detention.

3. Reach out to their local and
state leaders to support fund-
ing for advocate programs.

4. Lend their expertise to ad-
vocate programs and become
child advocates themselves.

5. Urge their professional asso-
ciations to pass resolutions
prohibiting use of dental
radiograph for age determi-
nation because of its meth-
odological inadequacy and
the ensuing ethical and legal
harms of its misapplication to
unaccompanied minors seek-
ing asylum.
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