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Purpose: As advances in research have made a growing number of
genetic tests available, clinicians will increasingly be faced with making
decisions about when offering genetic testing services to children is
appropriate. A key factor in such decisions involves determining
whether knowledge of genetic health risks might have an impact on
children’s psychosocial wellbeing. Methods: We conducted a system-
atic review of the literature using five online databases to identify
studies that assessed the impact of communicating nondiagnostic carrier
or presymptomatic genetic test results to children. Results: A total of 17
articles met the inclusion criteria for this review. These studies used a
wide range of methodologies to explore carrier and predictive testing.
Although there was little quantitative evidence that receiving genetic
test results led to a significant impact on children’s psychosocial well-
being, it was found that methodological inconsistencies, small samples,
and reliance on assessments most appropriate for psychopathology
make any firm conclusions about the impact of genetic testing on
children premature. Conclusion: Currently, there is insufficient evi-
dence to inform a nuanced understanding of how children respond to
genetic testing. This suggests a strong need for further research that uses
rigorous approaches to address children’s emotional states, self-percep-
tion, and social wellbeing. Genet Med 2010:12(6):317–326.

Key Words: genetic testing, children, self-identity, psychosocial well-
being, relationships, emotions, systematic review

Since the inception of clinical genetic testing, health care
professionals have been faced with the responsibility of

determining when an individual is of an appropriate age to
undergo testing. Although diagnostic genetic testing for child-
hood-onset conditions is standard practice, consensus has
emerged among existing professional guidelines that children
typically should not undergo predictive or carrier genetic testing
unless there is a clear health benefit.1,2 Nonetheless, this issue
has continued to raise controversy, in part because parents and
children often express interest in obtaining genetic testing.3–7

Advances in knowledge about genetics will magnify this debate,
given that new genetic tests could be applicable to the whole
population and complement existing prenatal, newborn, and
pediatric testing practices aimed at the primary prevention of
adult-onset health conditions.7–13

The impact of offering genetic testing to children has been
subject to considerable discussion among health practitioners,
researchers, policy makers, and bioethicists,6,7,14–20 although
the majority of publications on the topic are not empirical.18

Many have noted the possibility that genetic test results (e.g.,
knowledge of increased personal risks) might have a negative
impact on children’s psychosocial wellbeing14,19,21,22 as mea-
sured by adverse emotional states, altered self-perception, or
disrupted social relationships.14,15,21–23 Countering these con-
cerns is the perspective that testing may provide benefits such as
relief from uncertainty, the opportunity to integrate risk status
into an evolving self-concept, and improved social support
through relationships with families and friends.6,17,18,20 Such
debates over the benefits and harms are common in the genetic
testing literature and have given rise to empirical studies that
aim to clarify the relevant social and ethical issues.24–26

Most suppositions about how genetic testing might influence
children psychologically and interpersonally have originated in
the context of carrier and predictive testing. The information
conveyed by these tests may influence psychosocial outcomes
through different causal pathways. In the case of carrier testing,
genetic tests are conducted to inform an individual of their risk
for having a child with a specific disease. Concerns have been
raised that such knowledge could interfere with children’s ex-
pectations for future parental roles, causing distress or nega-
tively influencing self-concept.1,27 In the case of predictive
testing, where genetic tests indicate increased personal risk for
a future disease state (e.g., adult-onset cancer), potential harms
are that the test results might diminish a child’s expectations of
health and wellbeing, increase distress, or negatively alter life
choices.2,14,21 In both the cases, the impact of testing is likely to
be complex. Developmental psychologists have noted the chal-
lenge of characterizing effects on children when multiple social
and environmental factors influence each psychosocial outcome
(i.e., the concept of equifinality) and identical genetic informa-
tion could produce varied effects for different individuals (i.e.,
the concept of multifinality).28

In this report, we present a systematic review of the empirical
literature to explore the evidence base regarding the impact of
genetic testing on children’s psychosocial wellbeing. Outcomes
considered under the general overarching term “psychosocial
wellbeing” include emotional states (e.g., anxiety and depres-
sion), self-perception (e.g., self-concept, self-image, and per-
ceptions of personal health), and social wellbeing (e.g., familial
and peer relationships). The review will focus on responses of
participants between 8 and 18 years (henceforth referred to as
“children”) and includes empirical research where genetic in-
formation about health was communicated to children directly
or via their parents. Also, we only consider studies on carrier
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and predictive testing scenarios and exclude research on diag-
nostic testing, where children were already experiencing serious
symptoms of the condition.

The review is organized to accomplish three major objectives.
First, we describe the characteristics of existing research evaluating
the psychosocial impact of genetic testing on children. We then
present findings in the literature addressing whether genetic testing
has an impact in children’s emotional states, self-perception, or
social wellbeing. In conclusion, we discuss gaps in the literature
and suggest directions for future research.

MATERIALS AND METHODS

Database search methodology
The search strategy used in this literature review was informed

by the approach described by Heshka et al.29 To obtain citations,
we queried five databases: Web of Science, Scopus, PubMed,
PsycInfo, and EMBASE. The search specified that a title, abstract,
or keyword contain at least one term from each of the four search
categories that are listed in Table 1: information source (e.g.,
“genetic testing” and “DNA testing”), age (e.g., “children” and
“minors”), construct (e.g., “identity” and “anxiety”), and health
domain (e.g., “health” and “condition”). All citations available in
the databases as of January 21, 2009, were included.

Article selection
To be considered in the review, studies were required to: (1)

be human subjects research published in peer reviewed journals
in English, (2) convey genetic testing information based on
actual, rather than hypothetical, genetic testing (studies using
nongenetic biomarkers were excluded), (3) have at least half of
the study sample be between the ages of 8 and 18 years at the

time they received the genetic test result, (4) provide results to
children who were not yet experiencing serious symptoms of
the health condition, (5) include children’s reports of subjective
psychosocial wellbeing (specific outcomes of interest included
but were not limited to worry, anxiety, depression, self-esteem,
self-concept, self-image, perceptions of physical wellbeing, fa-
milial and peer relationships, and quality of life), and (6) not be
a case study, review, or letter to the editor. Criteria for exclusion
presented in Figure 1 were based on failure to meet one of these
requirements.

The references and abstracts identified through the database
search were entered into EndNote version 12 (Thomson Re-
uters, New York, NY), where duplicates across the different
databases were removed. The lead author reviewed titles of
articles based on the criteria described above, and then poten-
tially relevant abstracts were evaluated for inclusion. In cases of
uncertainty, a second author was consulted for an independent
analysis. If the abstracts met the review criteria, full-text articles
were retrieved and considered to confirm relevance. Reasons for
exclusion were recorded and presented in Figure 1.

To identify additional articles not found in the initial search,
we used cross-referencing techniques to explore the following:
(1) references in relevant articles, (2) articles with similar ref-
erences to relevant articles (Web of Science), (3) articles that
referenced relevant articles (Scopus), and (4) other articles
published by the first and last author of relevant articles (Sco-
pus). These searches did not yield any additional articles that
met our search criteria.

Data extraction
Standardized forms were used to extract data from pertinent

articles by two authors. The factors of interest were study

Table 1 Database search terms

Test 1: Information source Test 2: Age Test 3: Construct Test 4: Health domain

Genetic test(s)(ing) Child(s)(ren)(hood) Identit(y)(ies) Health(y)(iness)

Genetic disease(s) Adolescen(t)(ts)(ce) Self Ill(ness)

Genetic disorder(s) Teenage(r)(rs) Cope(s)(d)(ing) Disease(s)(d)

Genetic condition(s) Young adult(s) Adapt(s)(ed)(ing)(ation) Disorder(s)

Molecular test(s)(ing) Young people Stigma(s)(ize)(ized)(izing) Diagnos(e)(is)(ing)

Hereditary syndrome(s) Boy(s) Worr(y)(ied)(ies) Disab(led)(ility)

Hereditary condition(s) Girl(s) Anxi(ety)(ous)(ties) Syndrome(s)

Hereditary disease(s) Student(s) Harm(s)(ful) Condition(s)

Predictive test(s)(ing) Minors Optimis(m)(tic) Sick(ness)(nesses)

DNA test(s)(ing) Happ(y)(iness)

Susceptibility test(s)(ing) Depress(ed)(ion)(ing)

Carrier test(s)(ing) Distress(ed)(ing)

Genetic screen(s)(ing) Attitud(e)(es)(inal)

Diagnostic test(s)(ing) Apprais(e)(es)(al)

Family histor(y)(ies) Relationship(s)

Quality-of-life

Quality of life

Term endings contained in the parentheses were added to the root term.
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design, study characteristics, measurement methods, and out-
comes with relevance to psychosocial wellbeing. The data and
interpretations were reviewed for accuracy and consistency by
all authors, and differences were resolved through discussion.
Blinding was not used to hide authorship, journals, and institu-
tions during the review.

RESULTS

Overview
This review will address the following questions: (1) what is

the scope of the literature examining the impact of genetic
testing on children’s psychosocial wellbeing? and (2) does
evidence suggest that genetic testing influences children’s emo-
tional states, self-perception, or social wellbeing? In brief, this
review found that the current literature on genetic testing of
children is still in a formative stage and, thus, cannot be syn-
thesized into definitive conclusions about the impact of carrier
and predictive testing on children’s psychosocial wellbeing.
Nonetheless, the overwhelming majority of the existing data did
not suggest that genetic testing has a clinically significant effect
on children’s emotional states, self-perception, or social well-
being. The findings of the review, along with specific results
indicating potential harms and benefits, are described in greater
detail in the following sections. In addition, studies that adopted
stronger measurement and design strategies are discussed as
illustrative examples.

Study Characteristics
In total, 8430 unique citations were retrieved using our

intentionally broad database search strategy (see Fig. 1). When
titles and abstracts were evaluated using our detailed article
selection criteria (see Methods), only 84 of these citations were
found to have potential relevance. When the full text of these
candidate articles was evaluated, 17 articles from 12 separate
studies published between 1977 and 2008 met all of the study
selection criteria. Seven studies examined the implications of
carrier testing in children (Table 2), and five studies explored
the impact of offering predictive testing to children (Table 3).
Moreover, these tables include information on the study loca-
tion, condition addressed, study design, sample, age at testing,
and length of time between testing and measurement of psy-
chosocial wellbeing.

The constructs addressed, measurement tools used, and sig-
nificance of impact of the test in each study are presented in
Table 4. The 12 studies included international representation but
were primarily conducted in countries with Caucasian popula-
tions. Also, the study samples included a relatively balanced
representation of girls and boys. Most studies enrolled partici-
pants through clinical interactions with newly or previously
tested members of at-risk families (with the exception of four
studies that identified participants from screened high-school
populations).

The majority of studies used a retrospective or cross-sec-
tional design, with assessments occurring after the provision of
the genetic test result. Exceptions to this were two prospective
studies. Six of the 12 studies included at least one assessment
averaging a year or less since testing, whereas 9 of 12 studies
conducted at least one assessment averaging more than 1 year
after testing. In addition, the majority of studies reported infor-
mation and assessment designs that had the potential for differ-
ential attrition.

Most articles (10 studies) relied entirely on descriptive mea-
surement strategies (based on face-to-face interviews or paper-
and-pencil surveys) and did not conduct statistical significance
testing on comparisons. The remaining seven articles used es-
tablished scales that allowed comparison between participant
groups or with population control groups. Three of these studies
indicated that their measurement tools had acceptable reliabil-
ity, and only one mentioned having conducted a power analysis
to ensure that their study could detect important differences.

Children’s understanding of the genetic test was assessed in
the majority of studies (8 of 12). Although the studies ranged
considerably in what knowledge was addressed, the most com-
mon question was whether the participants remembered their
test result accurately (four studies). With respect to the com-
munication of genetic test results, four studies sent letters di-
rectly to the children (three with a follow-up call to carriers),
two studies informed the parent and/or child of the results
in-person, and the remaining studies did not directly communi-
cate test results because their study populations already knew
their test status before enrollment.

Overall, the studies included in this review are heterogeneous
and vary in quality. In addition to being conducted over a range
of 30 years, there is relatively little overlap in study objectives,
study populations, measurement tools, and carrier traits or
health conditions addressed. Most studies were also limited by
the small sample sizes, the potential for differential attrition,
and the constraints of retrospective study designs. Finally, few
quantitative studies had the proper design and power to detect
significant differences in psychosocial wellbeing. Because of
these concerns, the following sections will emphasize examples

Fig. 1. The QUORUM flow diagram75 presenting the in-
clusion and exclusion of publications identified in the lit-
erature review.

Genetics IN Medicine • Volume 12, Number 6, June 2010 Psychosocial impact of genetic information on children

Genetics IN Medicine • Volume 12, Number 6, June 2010 319



Ta
b

le
2

Re
vi

ew
ed

ar
tic

le
s

ex
am

in
in

g
ch

ild
re

n’
s

re
sp

on
se

to
ca

rr
ie

r
te

st
in

g

S
tu

dy
C

ou
nt

ry
C

on
di

ti
on

D
es

ig
n

N
A

ge
at

te
st

in
g

(y
r)

T
im

e
to

as
se

ss
m

en
t

M
cC

on
ki

e-
R

os
el

l
et

al
.3

6
U

S
A

F
ra

gi
le

X
sy

nd
ro

m
e

C
ro

ss
-s

ec
ti

on
al

,
re

tr
os

pe
ct

iv
e

53
(C

�
20

,
N

C
�

18
,

A
R

�
15

)
6–

19
�

4
yr

B
ar

lo
w

-S
te

w
ar

t
et

al
.3

5
A

us
tr

al
ia

T
ay

-S
ac

hs
di

se
as

e,
cy

st
ic

fi
br

os
is

R
et

ro
sp

ec
ti

ve
86

(C
�

10
,

N
C

�
76

)
15

–1
8

3–
6

yr

Jä
rv

in
en

et
al

.3
2

F
in

la
nd

D
uc

he
nn

e
m

us
cu

la
r

dy
st

ro
ph

y,
he

m
op

hi
li

a
C

ro
ss

-s
ec

ti
on

al
,

re
tr

os
pe

ct
iv

e
46

(C
�

7,
N

C
�

17
,

U
ns

ur
e

�
22

)a
5–

17
8–

12
yr

Jä
rv

in
en

et
al

.3
4

F
in

la
nd

A
sp

ar
ty

lg
lu

co
sa

m
in

ur
ia

C
ro

ss
-s

ec
ti

on
al

,
re

tr
os

pe
ct

iv
e

25
(C

�
16

,
N

C
�

7,
U

ns
ur

e
�

2)
5–

18
10

–2
4

yr

Jä
rv

in
en

et
al

.3
3

F
in

la
nd

D
uc

he
nn

e
m

us
cu

la
r

dy
st

ro
ph

y,
he

m
op

hi
li

a
C

ro
ss

-s
ec

ti
on

al
,

re
tr

os
pe

ct
iv

e
46

(C
�

7,
N

C
�

17
,

U
ns

ur
e

�
22

)a
5–

17
8–

12
yr

Jä
rv

in
en

et
al

.3
9

F
in

la
nd

D
uc

he
nn

e
m

us
cu

la
r

dy
st

ro
ph

y,
he

m
op

hi
li

a
C

ro
ss

-s
ec

ti
on

al
,

re
tr

os
pe

ct
iv

e
46

(C
�

7,
N

C
�

17
,

U
ns

ur
e

�
22

)a
5–

17
8–

12
yr

M
it

ch
el

l
et

al
.3

1
C

an
ad

a
C

ys
ti

c
fi

br
os

is
R

et
ro

sp
ec

ti
ve

35
0

(C
�

7,
N

C
�

13
5,

C
on

tr
ol

�
20

8)
15

–1
7

1–
2

w
k

Z
ee

sm
an

et
al

.3
7

C
an

ad
a

T
ay

-S
ac

hs
C

ro
ss

-s
ec

ti
on

al
,

re
tr

os
pe

ct
iv

e
75

(C
�

37
,

N
C

�
38

)b
15

–1
7

8
yr

S
cr

iv
er

et
al

.3
8

C
an

ad
a

B
et

a
th

al
as

se
m

ia
R

et
ro

sp
ec

ti
ve

13
9

(C
�

43
,

N
C

�
96

)
16

–1
7

2
to

11
m

o
(a

ve
ra

ge
�

8
m

o)

C
lo

w
an

d
S

cr
iv

er
3
0

C
an

ad
a

T
ay

-S
ac

hs
R

et
ro

sp
ec

ti
ve

90
(C

�
45

,
N

C
�

45
)b

15
–1

7
6

w
k

to
17

m
o

(a
ve

ra
ge

�
8.

25
m

o)
a
,b

S
tu

di
es

th
at

ha
d

ov
er

la
pp

in
g

po
pu

la
ti

on
s.

C
,

ca
rr

ie
r;

N
C

,
no

nc
ar

ri
er

;
A

R
,

at
ri

sk
.

Ta
b

le
3

Re
vi

ew
ed

ar
tic

le
s

ex
am

in
in

g
ch

ild
re

n’
s

re
sp

on
se

to
p

re
di

ct
iv

e
te

st
in

g

S
tu

dy
C

ou
nt

ry
C

on
di

ti
on

D
es

ig
n

N
A

ge
at

te
st

in
g

(y
r)

T
im

e
to

as
se

ss
m

en
t

M
eu

le
nk

am
p

et
al

.4
5

T
he

N
et

he
rl

an
ds

L
on

g
Q

T
sy

nd
ro

m
e,

hy
pe

rt
ro

ph
ic

ca
rd

io
m

yo
pa

th
y,

fa
m

il
ia

l
hy

pe
rc

ho
le

st
er

ol
em

ia
C

ro
ss

-s
ec

ti
on

al
,

re
tr

os
pe

ct
iv

e
33

(P
os

�
33

)a
�

8–
18

�
0.

5
to

�
3

yr

S
m

et
s

et
al

.4
3

T
he

N
et

he
rl

an
ds

L
on

g
Q

T
sy

nd
ro

m
e,

hy
pe

rt
ro

ph
ic

ca
rd

io
m

yo
pa

th
y,

fa
m

il
ia

l
hy

pe
rc

ho
le

st
er

ol
em

ia
C

ro
ss

-s
ec

ti
on

al
,

re
tr

os
pe

ct
iv

e
35

(P
os

�
35

)a
�

8–
18

�
0.

5
to

�
3

yr

D
un

ca
n

et
al

.6
1

A
us

tr
al

ia
H

un
ti

ng
to

n
di

se
as

e,
fa

m
il

ia
l

ad
en

om
at

ou
s

po
ly

po
si

s
C

ro
ss

-s
ec

ti
on

al
,

re
tr

os
pe

ct
iv

e
18

(P
os

�
7,

N
eg

�
11

)
10

–2
5

�
5

yr

L
il

je
st

rö
m

et
al

.4
4

F
in

la
nd

M
at

ur
it

y-
on

se
t

di
ab

et
es

of
th

e
yo

un
g,

ty
pe

3
C

ro
ss

-s
ec

ti
on

al
29

(P
os

�
9,

N
eg

�
20

)
12

–1
8

1
yr

C
od

or
i

et
al

.4
1

U
S

A
F

am
il

ia
l

ad
en

om
at

ou
s

po
ly

po
si

s
P

ro
sp

ec
ti

ve
48

(P
os

�
22

,
N

eg
�

26
)b

5–
17

0
w

k,
3

m
o,

12
m

o,
23

–5
5

m
o

M
ic

hi
e

et
al

.4
2

U
ni

te
d

K
in

gd
om

,
A

us
tr

al
ia

F
am

il
ia

l
ad

en
om

at
ou

s
po

ly
po

si
s

S
tu

dy
1

C
ro

ss
-s

ec
ti

on
al

60
(P

os
�

31
,

N
eg

�
29

)c
10

–1
6

�
46

w
k

S
tu

dy
2

P
ro

sp
ec

ti
ve

31
(P

os
�

16
,

N
eg

�
15

)c
10

–1
6

0
w

k,
1–

43
w

k,
20

–7
7

w
k

C
od

or
i

et
al

.4
0

U
S

A
F

am
il

ia
l

ad
en

om
at

ou
s

po
ly

po
si

s
P

ro
sp

ec
ti

ve
41

(P
os

�
19

,
N

eg
�

22
)b

6–
16

0
w

k,
3

m
o

a
,b

,c
S

tu
di

es
th

at
ha

d
ov

er
la

pp
in

g
po

pu
la

ti
on

s.
P

os
,

te
st

ed
po

si
ti

ve
;

N
eg

,
te

st
ed

ne
ga

ti
ve

.

Wade et al. Genetics IN Medicine • Volume 12, Number 6, June 2010

320 © 2010 Lippincott Williams & Wilkins



Ta
b

le
4

C
on

ce
p

ts
ad

dr
es

se
d,

si
gn

ifi
ca

nc
e

of
im

p
ac

t,
an

d
m

ea
su

re
m

en
t

to
ol

s
ap

p
lie

d
in

re
vi

ew
ed

st
ud

ie
s

S
tu

dy

C
on

ce
pt

s
A

dd
re

ss
ed

E
m

ot
io

n
S

el
f

S
oc

ia
l

D
ep

re
ss

io
n

A
nx

ie
ty

W
or

ry
B

eh
av

io
r

pr
ob

le
m

s
S

at
is

fa
ct

io
n

O
th

er
/

qu
al

it
at

iv
e

S
el

f-
im

ag
e

S
el

f-
es

te
em

P
hy

si
ca

l
se

lf
O

th
er

/
qu

al
it

at
iv

e
P

ar
en

ta
l

re
la

ti
on

sh
ip

S
ib

li
ng

re
la

ti
on

sh
ip

C
om

m
un

ic
at

io
n

O
th

er
/

qu
al

it
at

iv
e

C
ar

ri
er

te
st

in
g

M
cC

on
ki

e-
R

os
el

l
et

al
.3

6
�

�
a

�
a

�
�

b
�

a
�

a
,b

�
b

�
b

�
�

�

B
ar

lo
w

-S
te

w
ar

t
et

al
.3

5
�

�
�

�

Jä
rv

in
en

et
al

.3
2

�
�

Jä
rv

in
en

et
al

.3
4

�
�

c
�

�
c

�
�

c

Jä
rv

in
en

et
al

.3
3

�
�

c
�

c
�

c

Jä
rv

in
en

et
al

.3
9

�

M
it

ch
el

l
et

al
.3

1
�

�
�

�
�

Z
ee

sm
an

et
al

.3
7

�

S
cr

iv
er

et
al

.3
8

�
�

�
�

C
lo

w
an

d
S

cr
iv

er
3

0
�

�
�

�
�

�
�

�

P
re

di
ct

iv
e

te
st

in
g

M
eu

le
nk

am
p

et
al

.4
5

�
�

�

S
m

et
s

et
al

.4
3

�
d

�
d

�
d

�
d

�
d

D
un

ca
n

et
al

.6
1

�
�

�

L
il

je
st

rö
m

et
al

.4
4

�

C
od

or
i

et
al

.4
1

�
e
,f

�
g

�
�

h
�

�

M
ic

hi
e

et
al

.4
2

�
i

�
j

�
,�

�
k

�
�

,�
l,

m
,
n

�
o

�

C
od

or
i

et
al

.4
0

�
e
,f

�
g

�
�

h
�

�
,

ad
dr

es
se

d
in

st
ud

y;
�

,
be

ne
fi

ci
al

cl
in

ic
al

ly
or

st
at

is
ti

ca
ll

y
(P

�
0.

5)
si

gn
ifi

ca
nt

ef
fe

ct
fo

un
d;

�
,

ad
ve

rs
e

cl
in

ic
al

ly
or

st
at

is
ti

ca
ll

y
(P

�
0.

5)
si

gn
ifi

ca
nt

ef
fe

ct
fo

un
d.

a
T

en
ne

ss
ee

S
el

f-
C

on
ce

pt
S

ca
le

II
w

as
th

e
m

ea
su

re
m

en
t

to
ol

us
ed

.
b
F

ra
gi

le
X

V
al

ue
A

dd
ed

S
ca

le
w

as
th

e
m

ea
su

re
m

en
t

to
ol

us
ed

.
c
R

A
N

D
H

ea
lt

h
S

ur
ve

y
1

w
as

th
e

m
ea

su
re

m
en

t
to

ol
us

ed
.

d
K

id
sc

re
en

w
as

th
e

m
ea

su
re

m
en

t
to

ol
us

ed
.

e
C

hi
ld

re
n’

s
D

ep
re

ss
io

n
In

ve
nt

or
y

w
as

th
e

m
ea

su
re

m
en

t
to

ol
us

ed
.

f R
ey

no
ld

’s
A

do
le

sc
en

t
D

ep
re

ss
io

n
S

ca
le

w
as

th
e

m
ea

su
re

m
en

t
to

ol
us

ed
.

g
R

ev
is

ed
C

hi
ld

re
n’

s
M

an
if

es
t

A
nx

ie
ty

S
ca

le
w

as
th

e
m

ea
su

re
m

en
t

to
ol

us
ed

.
h
C

hi
ld

B
eh

av
io

r
C

he
ck

li
st

w
as

th
e

m
ea

su
re

m
en

t
to

ol
us

ed
.

i H
os

pi
ta

l
A

nx
ie

ty
an

d
D

ep
re

ss
io

n
S

ca
le

w
as

th
e

m
ea

su
re

m
en

t
to

ol
us

ed
.

j S
pi

el
be

rg
er

S
ta

te
T

ra
it

A
nx

ie
ty

In
ve

nt
or

y
w

as
th

e
m

ea
su

re
m

en
t

to
ol

us
ed

.
k
R

ut
te

r
C

hi
ld

B
eh

av
io

r
S

ca
le

w
as

th
e

m
ea

su
re

m
en

t
to

ol
us

ed
.

l Im
pa

ct
of

E
ve

nt
s

S
ca

le
w

as
th

e
m

ea
su

re
m

en
t

to
ol

us
ed

.
m

L
if

e
O

ri
en

ta
ti

on
T

es
t

w
as

th
e

m
ea

su
re

m
en

t
to

ol
us

ed
.

n
H

ea
lt

h
O

ri
en

ta
ti

on
S

ca
le

w
as

th
e

m
ea

su
re

m
en

t
to

ol
us

ed
.

o
R

os
en

be
rg

S
el

f-
E

st
ee

m
S

ca
le

w
as

th
e

m
ea

su
re

m
en

t
to

ol
us

ed
.

Genetics IN Medicine • Volume 12, Number 6, June 2010 Psychosocial impact of genetic information on children

Genetics IN Medicine • Volume 12, Number 6, June 2010 321



and data from studies with stronger designs that are not fully
representative of the range of quality in the existing literature.

Impact on emotional states

Carrier testing
Studies using single questions to assess children’s percep-

tions of emotional harm,30 anxiety,31 or influence on their
lives32 found no indication of an acute impact on children’s
affect. Multi-item scales examining emotional wellbeing,33,34

concern,35 and emotional impact36 similarly did not observe
significant differences in emotional states between carriers and
noncarriers.

This general lack of effect was found in a well-designed
study by McConkie-Rosell et al.,36 which investigated the in-
fluence of communicating carrier status for fragile X syndrome
to girls aged 14–25 years (N � 53). The investigators used the
fragile X Visual-Analog Scale, a measurement tool designed
specifically for the study. Overall, girls who were carriers (n �
20) did not report significant changes in emotional responses
(e.g., being upset, scared, relieved, angry, or happy) on learning
their test results compared with when they learned that they
were at risk, nor did the average ranking for any negative
emotion exceed intermediate levels. Additional structured inter-
views with the girls supported the finding that the test results
generally did not increase carriers’ distress levels. This neutral
impact is notable because fragile X carriers have a higher
chance (�25–50%) of having an affected child than is expected
with most carrier tests. However, because the girls in the study
knew they were at risk before testing, experiencing testing may
not have significantly increased their concern over preexisting
levels.

Several studies lend support to the possibility that carrier
status may increase negative emotions. Indeed, between 20%
and 70% of carriers expressed some level of worry, which was
considerably higher than for noncarriers (2–10%).30,33,37,38

However, the importance of this finding is unclear because the
questionnaires used by these studies were not sensitive enough
to distinguish between worry experienced as a modest concern
and clinically significant levels of worry that interfered with
wellbeing (e.g., “If you were a carrier or your test result was
uncertain, are you worried about it?” Answers were: yes,
slightly, uncertain, indifferent, or no.33).

Some studies also suggested that carrier testing may have
emotional benefits for children, particularly when test results
indicated that a child was not a carrier. Two studies that re-
turned carrier test results for Tay-Sachs disease30,37 and fragile
X syndrome36 found that noncarriers had a positive emotional
response on learning their result and that these responses were
sustained over time. Also, in the context of fragile X carrier
testing, some evidence from interviews suggested that girls who
were carriers had better emotional coping after testing than
untested girls who knew they were at risk.36

Finally, retrospective reports indicated that most children
were generally content with their overall experience of having
undergone carrier testing. High proportions of tested children
answered affirmatively when a single item question was used to
ask whether they were satisfied with testing (90–100%),30,31,34

completely satisfied with testing (76%),39 either satisfied or very
satisfied (91%),35 would be tested again (85–100%),34,39 and
would recommend testing to a friend (76–89%).31,34,39 How-
ever, these measures could be subject to social desirability bias
or, given the retrospective designs, optimistic recall bias.

Predictive testing
In the context of predictive genetic testing, most studies

found no statistically or clinically significant differences in
depression,40–42 anxiety,40–42 general psychological wellbe-
ing,43 dispositional optimism,42 or behavioral problems and
competence40–42 when comparing those with positive and neg-
ative test outcomes. However, the survey assessments used
were generally intended for serious psychopathology and, thus,
may not be sensitive to subtle nonclinical shifts in emotional
wellbeing.

Illustrative of these studies is a prospective study by Codori
et al.40,41 evaluating the impact of testing for familial adenoma-
tous polyposis (FAP) among children aged 5–17 years. Infor-
mation about the test and disclosure of the results were com-
municated to participants by a medical geneticist. The
investigators assessed depression, anxiety, and behavioral states
at four time points (before testing, and then 3 months, 1 year,
and about 3 years after testing) using well-established measures.
No clinically significant negative outcomes were observed
among the children at any time point, regardless of the test
result that they received. However, it is worth noting that the
relatively small sample size (n � 48) may have affected the
ability of the study to detect significant effects.

Only one study, conducted by Michie et al.,42 provided
support for concerns about emotional harm as a result of pre-
dictive testing for FAP among children aged 10–16 years (N �
60). Although most measures suggested no clinically significant
impact and supported the conclusions of Codori et al. (described
above), children who had high-risk test results for FAP reported
worse scores than those who received negative results for worry
(3.1 vs. 0.7 on a scale of 0–6) and perceived threat (32.6 vs.
16.4 on a scale of 11–55). These findings were statistically
significant, but their interpretation is ambiguous, given the lack
of an established cutoff for clinical significance. It is also worth
noting that children receiving positive results reported some-
what worse scores for depression, anxiety, and likelihood of
clinically relevant anxiety at follow-up than those who received
negative results, although none of these differences were clin-
ically or statistically significant.

As in the context of carrier testing, some studies suggested
that children experience positive emotions as a result of predic-
tive testing. Prospective assessments (before testing, then 8
weeks and 8 months after testing) by Michie et al.42 showed that
children who tested negative for FAP (n � 15) seemed to
benefit from statistically significant drops in worry, anxiety,
perceived threat, and situational distress after learning their test
result. Moreover, longitudinal results found that children who
tested positive for FAP (n � 16) had nonsignificant improve-
ments for some emotional states over time.42 However, as
mentioned above, these differences are in some cases difficult to
interpret with respect to clinical significance. Finally, two stud-
ies found that children reported relatively high levels of satis-
faction with testing.42,44

Impact on self-perception

Carrier testing
Results of studies on carrier testing generally suggest no

significant effect of carrier testing on children’s self-im-
age,30,31,38 self-concept,36 or self-evaluations of physical well-
being.33,34,36 For example, in the study by McConkie-Rosell et
al. that explored self-concept among girls tested for fragile X
carrier status, girls’ responses on the Tennessee Self-concept
Scale II were within the normal range for all groups, and there
were no significant differences between the carriers (n � 20,
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mean score 56.60), noncarriers (n � 18, mean score 52.17), or
those at-risk (n � 15, mean score 53.33; 82 items, � � 0.73).36

Furthermore, no significant differences were found between the
three groups for any of the nine subscales (physical, moral,
personal, family, social, academic/work, identity, satisfaction,
and behavioral states). Responses to a question asking “has
knowing your carrier status affected the way you feel about
yourself?” showed the most positive feelings from noncarriers,
whereas carriers had marginally positive feelings and at-risk
participants reported no effect. Although girl’s responses in
structured interviews were complex and varied, there was little
indication of major shifts in self-perception. However, it is
worth noting that the time lag between testing and assessment,
approximately 4 years on average, may have diminished the
ability of this study to detect significant effects.

Predictive testing
Two studies on predictive testing among children did not

support either positive or negative influences on self-esteem,42

self-perception,43 or health-related wellbeing.42,43 As an illus-
tration of these findings, Michie et al.42 used the well-estab-
lished Rosenberg Self-Esteem Scale (10 items, � � 0.77) to
assess children’s response to genetic testing for FAP. Both the
cross-sectional (n � 60) and prospective (n � 31, follow-ups at
about 8 weeks and 33 weeks) results indicated that tested
children had self-esteem measures in the normal range regard-
less of the test result (30.4 for those testing negative and 32.4
for those testing positive, on a scale of 10–40). Furthermore,
children’s perceptions of their physical wellbeing may not have
changed dramatically in response to testing because when asked
“in general, how would you describe your current health,”
almost all children ranked their health as good or excellent (26
of 29 who tested negative; 30 of 31 who tested positive).

Impact on social wellbeing

Carrier testing
Among the studies that asked children whether knowledge of

their carrier status resulted in altered social relationships, most
found little indication of an impact. Generally, carriers did not
see testing as having influenced their relationships with par-
ents,32,34,36 siblings,36 or extended family.36 Tested children
also did not express difficulty communicating with their family
about their results.30,35,36,38 For example, the study by McCo-
nkie-Rosell et al.36 on fragile X syndrome testing among girls
assessed their relationships with parents, siblings, and extended
family (e.g., “How has knowing your carrier status affected
your relationship with your siblings?”). No significant differ-
ences were found between carriers (n � 20), noncarriers (n �
18), and untested at-risk girls (n � 15).

Modest evidence of a negative impact on children’s social
wellbeing was found in two domains; future relationships and
parental roles. Four studies30,31,35,38 conducted in high-schools
found that most students (65–100%), particularly carriers,
would want to know the carrier status of a future partner. In
some cases (17%), noncarrier students said they would use
carrier status as a criterion for partner selection, even when
there was a vanishingly small chance of having an affected
child.31 Interviews conducted by McConkie-Rosell et al.36 also
suggested that fragile X syndrome carrier and at-risk girls have
heightened concern about future parental roles and frequently
mentioned barriers to parenthood (such as difficulties with
finding a partner and having an affected child).

Indications that carrier testing has a positive impact on chil-
dren’s social relationships were found in a single study con-

ducted by McConkie-Rosell et al.36 Comparisons between girls
who had been tested for fragile X syndrome carrier status (n �
38) and girls who were untested but known to be at risk (n �
15) found that testing was significantly associated with more
positive evaluations of relationships with friends after learning
their status. Interviews also suggested that testing correlated
with much greater willingness to communicate with and receive
support from friends and the belief that the testing experience
had a positive impact on their family. Furthermore, half of the
noncarriers expressed relief during interviews that they no
longer had to worry about how their potential carrier status
might impact their future roles as parents.

Predictive testing
Neither of the two studies examining social relationships in

the context of predictive genetic testing suggested a strong
positive or negative impact. The first study, conducted among
children who had all tested positive for cardiovascular disease
risk (n � 35, 8–18 years), found no significant impact on
parental and peer relationships using established quantitative
measures, and this finding was largely supported in semistruc-
tured interviews.43,45 Another study conducted by Codori et
al.40,41 (discussed previously) asked whether the response of
tested children was influenced by the risk status of other family
members. Although no clinically significant impact was ob-
served for depression, anxiety, and behavioral problems, af-
fected children with a sibling who tested positive had a higher
likelihood of depression that was statistically significant. The
status of siblings also appeared to influence children’s behavior
and anxiety levels. In addition, it is worth noting that children
with affected fathers tended to have better depression, anxiety,
and behavioral problem profiles than children with affected
mothers, although this was not a significant finding at most time
points.

DISCUSSION

Our systematic review of the literature identified 17 pub-
lished articles that met the inclusion criteria. The clearest con-
clusion of this review is that the evidence base is sparse and
lacking in replication to an extent where it can only provide a
relatively superficial picture of the psychosocial impact of ge-
netic testing on children. Comparisons across studies were
hindered by the wide variability in carrier traits and health
conditions addressed (see Table 2 and 3) and the many different
approaches used (Table 4). Virtually, all quantitative studies
were susceptible to differential attrition, had limited power to
identify significant effects because of small sample sizes, and
used measurement tools better suited to studying the psychos-
ocial impact of major traumatic events. Finally, the near uni-
versal use of retrospective study designs limits insight into the
causation of psychologic effects and raises questions about
whether children would be able to accurately recall the details
of their testing experience.46 Because of these concerns, we
acknowledge the precursory nature of the findings in this review
and repeat previous calls for further research that clarifies the
psychosocial impact of genetic testing on children in a rigorous
manner.17,18,47,48

Despite these limitations, a preponderance of the early evi-
dence suggests that children who received genetic test results,
whether indicative of increased risk or not, did not experience
significant changes in psychosocial wellbeing.30,31,33,34,36,38,40–43,45

However, it is plausible that this lack of impact was because of
methodological weaknesses in quantitative studies rather than
an absence of responses among children. The most adverse
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findings were relatively high levels of worry about the test
among those at risk and some indication that testing might
influence children’s perspectives on future partner selection and
parental roles.30,31,37,38,42 Beneficial influences also were ob-
served, including high reported satisfaction among tested chil-
dren and positive emotional responses among children who
tested negative.30,31,34,36,37,39,42

Implications for future research
Although this review suggests that a majority of publications

do not indicate a substantial impact of genetic testing on chil-
dren’s psychosocial wellbeing, most position statements recom-
mend against the testing of children.1,2 This difference is likely
because of the serious limitations of the current evidence and a
tendency of health care organizations to take a precautionary
stance with respect to potential harms,49 particularly when chil-
dren are involved.

We suggest four areas for consideration in future research
that will assist these organizations in developing evidence-
based practice guidelines (see Table 5). Specifically, we recom-
mend that studies: (1) consider new genomic tests assessing risk
for common health conditions, (2) use prospective study de-
signs, (3) include sensitive and appropriate psychosocial assess-
ments, and (4) examine the web of social relationships.

Forecasts of advances in genetic technology suggest a future
in which the current paradigm of genetic testing (where single
variants for rare disorders are detected) will be broadened to
genomic testing (where many variants are tested simultaneously

to indicate risk for multiple common diseases in the absence of
a known family history7,17). Such testing could enable primary
prevention to be targeted to the young and healthy by motivat-
ing decreases in tobacco use, poor diet, and physical inactivity,
all of which are habits established in early childhood.7,50,51

The consequences of offering such genomic testing to chil-
dren may be substantially different from the single-gene testing
approaches considered in this review. The results of genomic
tests are likely to span multiple health conditions, contain con-
siderable ambiguity, and suggest a range of behavioral modifi-
cations. Although the observed lack of effects on global psy-
chosocial traits found in this review may generalize to genomic
testing, such extrapolation is currently speculative. Therefore,
we believe that forward-looking research that addresses
genomic testing among children is both appropriate and neces-
sary before implementation. This need is emphasized by the fact
that several commercial genetics companies already offer di-
rect-to-consumer genomic testing services for children, which
provide information about disease risks, physical traits, psycho-
logical characteristics, and ancestry.52 Specific research do-
mains that might be particularly helpful in policy development
include the following: characterizing how children understand
complex genetic risk information, studying the impact of high-
risk test results on health behavior change in the context of the
family, and clarifying how genomic information influences
components of children’s psychosocial wellbeing.

A second area for consideration is the need for study designs
that can assess how psychosocial conditions change prospec-
tively over time. It is essential to establish a temporal order that
helps clarify whether observed changes in psychosocial con-
structs could be causally attributed to genetic testing. This may
be especially important among high-risk families. If children
suspect that they are at increased risk, negative emotional ef-
fects may exist before testing. Even in studies where children
are not expected to have a strong family history of disease,
current evidence suggests that children’s psychosocial response
may change over time and, therefore, should be addressed with
multiple follow-ups.36,37,42 Of note, it may be most effective to
include at least one assessment within the first 3 months after
testing, given that this is the timeframe where adults are most
affected by genetic test results (e.g., short-term changes in stress
or distress).29,53–58

A third area for consideration is the need for appropriate
assessments. The measurement tools that were used by the
quantitative studies in this review mainly assessed changes in
global psychosocial constructs associated with pathology (e.g.,
depression, anxiety, and disrupted self-concept). These tools
consistently failed to detect substantial differences between
those at higher genetic risk and comparison groups, a finding
which seems to be in line with other health research among
children. For example, children with existing genetic conditions
or stigmatized physical conditions, such as sickle cell anemia59

or obesity,60 seem to have only modest changes in measures of
global psychosocial wellbeing. Furthermore, a lack of sustained
global psychosocial impact also has been repeatedly observed
among adults tested for a wide range of genetic condi-
tions.29,53–58

Some evidence in this review suggests that genetic testing is
more likely to produce subtle effects on children that might
initially be explored most effectively using mixed methods
approaches. For example, studies using structured interviews
revealed the complex ways that children interpret test results
(e.g., genetic identity and complex social impacts), many of
which were not addressed by global quantitative mea-
sures.36,45,61,62 Also, quantitative research tools that included

Table 5 Recommendations for future research

Recommendation 1: Investigate genomic testing for common health
conditions

Address response to testing when there is no known family history
of a disease

Examine how children respond to information about multiple
variants, risk levels, and diseases

Recommendation 2: Use study designs that can detect change over
time

Prospective study designs control for pre-existing distress among
children from high-risk families

Conduct at least one follow-up assessment within 3 months of
receiving test results

Recommendation 3: Develop sensitive and appropriate assessments

Use qualitative approaches to identify a range of
psychosocial responses in different testing contexts

Focus on strategies that would be capable of detecting subtle,
rather than global, influences on psychosocial constructs

Use theoretical models to inform expectations of cognitive and
emotional coping

Recommendation 4: Consider web of social relationships

Examine how the test status of other family members effect
children’s testing experience

Use approaches that integrate data from family and peer networks
in addition to children’s individual responses

Include diverse populations and varied social contexts for test
delivery
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questions specifically about the testing experience (e.g., “How
has knowing your carrier status affected the way you feel about
yourself”36) rather than a global feeling were more likely to
observe significant differences between children with positive
or negative test outcomes. Taken together, this suggests that
qualitative and test-specific quantitative measurement ap-
proaches should be considered when appropriate to the study
goals. Specific areas in need of research include development of
measurement tools that can detect subtle changes in children’s
wellbeing and analysis that clarifies whether such shifts are of a
sufficient magnitude as to warrant concern in a clinical context.

Studies could also be improved by using existing theoretical
models to develop hypotheses about children’s response to
genetic information about health.62–72 Including less extensively
studied concepts such as benefit finding,63–65 hoped for and
feared possible selves,66,67 adaptive coping,63,68 resilience
traits,69 and communal coping responses70 may lead to a richer
understanding of children’s testing experienced. Furthermore,
research that examines the translational potential of genomic or
genetic testing of children (e.g., studies assessing methods for
communicating test results, approaches for the use of testing in
clinical settings, and influences of testing on health or health
behavior outcomes) should be considered alongside psychoso-
cial effects so as to make possible a balanced risk/benefit
analysis before the test implementation.71

Finally, future research should address the fact that children
seem to understand genetic test results within a web of social
influences. This review suggests that carrier and predictive
genetic testing, particularly in the presence of a family history
of disease, is intermeshed with family and peer relation-
ships.36,40,41,61 Fully exploring these influences will involve
addressing the roles that relevant individuals play in relation-
ships (emotional support, care giving, leadership, health advice,
etc.),72 and also their test status, their gender, and their connec-
tion to the tested individual.40,41 Other factors, such as the
environment where children receive test information (e.g.,
home, clinic, school, and religious institution) and their racial
and ethnic background73,74 are also likely to play a role in the
type, relevance, and influence of different social networks.
Finally, given the role that parents play in forming children’s
health beliefs and behaviors, a more detailed understanding of
parental responses to their children’s genetic test results will be
essential.

In considering these suggested directions for future research,
it is important to note that the approach taken in this systematic
literature review is limited in several ways. First, the review was
restricted to peer reviewed articles in journals published in
English, and therefore it is plausible that it excluded relevant
findings presented in other publication types and languages.
Perhaps more importantly, the review focused exclusively on
the response of tested children who were not experiencing
serious disease symptoms. As such, some research that is
broadly relevant to understanding the impact of genetic testing
on children was not addressed. In particular, assessments of
children’s wellbeing that relied exclusively on parental or cli-
nician reports were not reviewed. Also absent from this review
are studies that examined responses to genetic testing for child-
hood-onset conditions and explorations of the attitudes toward
testing of untested children.

CONCLUSIONS

Current research on carrier and predictive genetic testing
among children provides little evidence of a significant negative
or positive impact on an array of indicators of psychosocial

wellbeing. However, the methodological approaches used in
quantitative studies might have been inadequate to detect im-
portant effects on children’s emotions, self-perception, and so-
cial wellbeing. Furthermore, the existing literature on single-
gene traits may not generalize well to children’s response to
future uses of genomic testing because the clarity, specificity,
and implications of these approaches are substantially different.
In light of these considerations, additional research is needed to
gain a more accurate understanding of when offering genetic
information to children can achieve health benefits.
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testing of children for two X-linked diseases: a retrospective study of
comprehension of the test results and social and psychological significance
of the testing. Pediatrics 2000;106:1460–1465.

33. Järvinen O, Aalto AM, Lehesjoki AE, et al. Carrier testing of children for
two X linked diseases in a family based setting: a retrospective long term
psychosocial evaluation. J Med Genet 1999;36:615–620.

34. Järvinen O, Hietala M, Aalto AM, et al. A retrospective study of long-term
psychosocial consequences and satisfaction after carrier testing in childhood
in an autosomal recessive disease: aspartylglucosaminuria. Clin Genet 2000;
58:447–454.

35. Barlow-Stewart K, Burnett L, Proos A, et al. A genetic screening programme
for Tay-Sachs disease and cystic fibrosis for Australian Jewish high school
students. J Med Genet 2003;40:e45.

36. McConkie-Rosell A, Spiridigliozzi GA, Melvin E, Dawson DV, Lachiewicz
AM. Living with genetic risk: effect on adolescent self-concept. Am J Med
Genet C Semin Med Genet 2008;148:56–69.

37. Zeesman S, Clow CL, Cartier L, Scriver CR. A private view of heterozy-
gosity: eight-year follow-up study on carriers of the Tay-Sachs gene detected
by high school screening in Montreal. Am J Med Genet 1984;18:769–778.

38. Scriver CR, Bardanis M, Cartier L. �-Thalassemia disease prevention:
genetic medicine applied. Am J Hum Genet 1984;36:1024–1038.

39. Järvinen O, Lehesjoki AE, Lindlöf M, Uutela A, Kääriäinen H. Carrier
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