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Genetic testing for disease predisposition has enhanced diag-
nostic, therapeutic, and risk-reducing protocols for hereditary 
illness.1,2 With the growth in genetics-related technologies 
following the success of the Human Genome Project,3 inter-
est in the psychological implications of these technologies has 
increased.4–6 Research has highlighted both positive and nega-
tive implications for those who undergo genetic testing.7

A key medical benefit of testing for a potentially harmful 
genetic alteration is that it may identify or eliminate the need 
for targeted screening.3,8 Other potential benefits include the 
opportunity for targeted therapy or risk-reducing interven-
tions, which may improve survival, and provide a sense of 
empowerment for patients and their families.9 For example, 
individuals with a known hereditary cancer syndrome, such 
as female BRCA1/2 carriers, are encouraged to undergo breast 
cancer screening at a younger age and at a greater frequency 
than women in the general population.8 Identified noncarriers 
may feel less anxious and experience relief from uncertainty.10 
Screening resources can be preserved and focused on those at 
highest risk for the disease, eliminating unnecessary surveil-
lance in those who are mutation-negative.11

Noted disadvantages of genetic testing include possible anxi-
ety, worry, guilt, and depression (at least in the short term) fol-
lowing disclosure of a positive test result.12,13 Patients may also 
receive an uncertain result, whereby the significance of the 
genetic alteration is unclear, which can adversely impact psy-
chological functioning.14 Concerns about access to and afford-
ability of life insurance may also arise, especially in those with 
no current disease, as well as worries about possible employ-
ment discrimination when a consumer’s privacy regarding 
genetic information is not guaranteed.13,15

Although numerous studies have investigated the psycho-
logical impact of genetic testing among adults, far less work has 
explored the potential positive and negative implications for 
children. There are clear ethical concerns regarding children’s 
potential loss of autonomy if their parents consent to genetic 
testing on their behalf.16,17 This is on the basis that children 
tested at their parents’ request lose their right to make the deci-
sion for themselves upon reaching maturity. Yet, in some cases, 
genetic testing in childhood is important. In familial adenoma-
tous polyposis (FAP), for example, genetic testing enables clini-
cians to offer treatment and potentially life-saving interventions 
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Purpose: This review assessed the psychological impact that acquir-
ing personal and familial genetic information has on children. We 
also examined the concordance between the available empirical data 
and clinical guidance/perspectives articles.
Methods: We screened 591 abstracts and identified 13 studies, rep-
resenting 966 children. Ten studies assessed 386 children tested for 
familial adenomatous polyposis (n = 171), hereditary cardiac disease 
(n = 134), and other conditions (n = 81). Three studies addressed the 
impact of BRCA1/2 testing of a family member on 580 children.
Results: Serious adverse psychological outcomes were uncommon. 
Most studies reported no significant increase in mean anxiety, depres-
sion, and distress scores (n = 8, 61.5%); however, some children expe-
rienced intrafamilial distress, discrimination, and guilt/regret. Some 
children were more concerned about their own health or their family 

members’ health. There was limited consistency between anticipated 
adverse impact and empirical data.

Conclusions: The review identified little conclusive evidence of del-
eterious psychological consequences for children acquiring genetic 
information. However, there is a lack of data regarding genetic test-
ing for conditions that may not be treatable/modifiable, as well as a 
dearth of longitudinal studies. Therefore, clinical caution remains 
essential for the ethical integration of genetic testing into pediatrics. 
Further research assessing the potential positive and negative effects 
of genetic testing in childhood is warranted.
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for children who test positive while sparing those identified as 
mutation-negative from unnecessary surveillance and anxiety.11

The possibility of a medical benefit of genetic testing is one of 
the most important justifications for performing genetic testing 
in a minor.18 Genetic testing in childhood may also allow the 
opportunity for early psychological adjustment and the ability 
to alert other family members (i.e., siblings, parents, cousins) 
to hereditary risk.10,19 Conversely, an important justification for 
postponing testing until the minor is of an age more appropri-
ate for making a fully informed personal decision is the absence 
of any potential medical benefit.18

The implications of pediatric genetic testing differ by condi-
tion. Some conditions can affect children during early child-
hood (necessitating early testing), whereas others affect older 
children and young adults (allowing testing to be postponed 
until an older age).20,21 Different conditions also have different 
penetrance rates, ranging from complete penetrance, whereby 
all or a high percentage of carrier children will develop the dis-
ease, to incomplete penetrance, whereby carrier children’s risks 
differ by condition.20

Further complicating pediatric testing is the mode of inheri-
tance of different conditions.21,22 Children with an autosomal 
dominant condition have a 50% chance of inheriting a parent’s 
deleterious mutation. These conditions include those such as 
FAP, hypertrophic cardiomyopathy, and acute intermittent por-
phyria. Children from families with a condition with autosomal 
recessive inheritance (e.g., aspartylglucosaminuria) are at risk 
for developing the condition themselves (25%) or for being a 
carrier for the condition, whereas children tested for X-linked 
conditions have differing risks depending on their gender.21,22

There are two types of genetic information that a child may 
acquire. The first type relates to when genetic testing is con-
ducted directly on the child, possibly alerting the child to his 
or her own personal, potentially harmful, genetic alteration 
(referred to hereafter as “personal genetic testing”). The second 
relates to the testing of a child’s family member, when the child 
becomes aware of his or her own potentially increased heredi-
tary risk by learning another family member’s results (referred 
to hereafter as “genetic testing of family members”).

Children may be affected by either type of genetic informa-
tion in different or more complex ways when compared with 
adults. Children’s developmental level or cognitive ability may 
impact how a child understands information about the potential 
implications of genetic testing. This understanding is essential 
to informed assent/consent for genetic testing.23,24 More mature 
children, for example, are likely to better comprehend the impli-
cations of predictive genetic testing than are younger children.17

Acquiring genetic information through genetic testing of 
family members raises additional unique considerations in 
children. Knowing, for example, that a mother has increased 
hereditary risk for cancer may increase the child’s fears about 
the mother’s future health and may increase the child’s con-
cerns about whether the parent may die at an early age.25,26 
Children’s responses may also be affected by their observations 
of the reactions their family members have to receiving their 

results,27 They may also struggle to understand what risks they 
personally face based on their family member’s results, poten-
tially increasing distress.17 However, despite these concerns 
being highlighted in several works,28,29 the literature regarding 
the psychological impact of genetic information on children is 
diverse and has yet to be rigorously reviewed.

OBJeCTiVes
This review therefore aimed to compile the available evidence 
documenting the psychological impact of genetic information 
on children and to assess the degree to which this evidence is 
supported in clinical guidance/perspectives articles published 
by lead authors in the field. Specifically, the review aimed to 
answer these questions:

1. What is the psychological impact of personal genetic test-
ing on children?

2. What is the psychological impact on children who acquire 
genetic information from genetic testing conducted for 
their family members?

3. What is the concordance between the existing evidence 
on the impact of genetic information on children and 
guidance and perspectives published by the opinion 
leaders in the field?

MATeRiALs And MeTHOds
We used the Preferred Reporting Items for Systematic Reviews 
and Meta-Analyses (PRISMA) Statement to guide the review 
process.30

database search procedure
We searched Medline, EMBASE, PsychInfo, and Science Direct 
using search terms outlining the relevant topic (e.g., “genetic 
testing,” “hereditary disease”), pertinent outcomes (e.g., 
“adverse effects,” “psychosocial impact”), and the target age 
group (e.g., “child,” “adolescent”). Searches were run and com-
bined using EndNote X7 (Thomson Reuters, New York City, 
NY). Supplementary Table S1 online summarizes the search 
terms used.

Article selection: inclusion criteria
Articles were eligible if they:

1. Addressed the psychological well-being of children 
exposed to personal genetic testing or to genetic testing 
of a family member to clarify their risk of any medical 
condition;

2. Included a pediatric sample (i.e., <21 years of age at the 
time of receiving genetic information, per the American 
Academy of Pediatrics definition of pediatric age limits)31 
(both parent report and child report of impact on child 
were eligible);

3. Were published in a peer-reviewed journal in English 
between 1994 and 2015;
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4. Were original publications in English (systematic 
reviews, case studies, and comparative studies were 
excluded).

data extraction
We identified 951 abstracts and exported them to EndNote 
X7 (Thomson Reuters). After de-duplicating, we screened the 
remaining 694 articles for publication type (original study) 
before two reviewers (L.H. and B.C.) screened the remaining 
591 abstracts. If an abstract fulfilled all inclusion criteria, then 
we extracted the full-text article. Twenty (2.9% of 694 eligible 
abstracts) studies met all the inclusion criteria. Figure 1 sum-
marizes the data extraction procedure. When there was dis-
agreement, the two reviewers consulted a third reviewer (C.W.) 
to determine article suitability. To supplement the database 
search we also searched the reference lists of eligible articles, 
yielding three additional eligible articles.

Critical appraisal
We critically appraised each study using the criteria described 
previously.32 Each study received a categorical assessment, 
noting whether each study met or failed to meet 14 equally 
weighted criteria (Table 1).

data collection procedure
We used three standardized tables to extract informa-
tion from the captured articles. In summarizing empirical 
study data, we recorded the study outcomes, study design, 
and the main findings. We categorized the data according to 
whether the study pertained to personal genetic information 
(Supplementary Table S2 online) or familial genetic infor-
mation (Supplementary Table S3 online). In summarizing 
guidance/perspectives articles, we considered the target popu-
lation and the main argued themes (Supplementary Table S4 
online). We then compiled an additional table to document 
the proposed psychological benefits and burdens of pediatric 
genetic testing in guidance/perspectives articles compared with 
the results of empirical studies (Table 2). Authorship, journal, 
and institutional blinding were not used. We summarized the 
results according to the research question they addressed rather 
than their methodological approach.

ResULTs
The review captured 10 studies addressing the psychological 
impact of personal genetic testing on 386 children (171 tested 
for FAP, 134 children tested for hereditary cardiac disease risk, 
81 children tested for other conditions). Three studies addressed 
the psychological impact of BRCA1/2 testing of family mem-
bers, representing the perspectives of 580 children. Empirical 
studies were conducted in the United States (n = 4, 30.7%), the 
Netherlands (n = 2, 15.4%), Norway (n = 2, 15.4%), Finland 
(n = 2, 15.4%), Denmark (n = 1, 7.7%), Canada (n = 1, 7.7%), 
and the United Kingdom (n = 1, 7.7%). Sample sizes ranged 
from 1033 to 50534 children. Child participant ages ranged from 
5 to <25 years33,34 at the time of testing. The review captured 10 
clinical guidance/perspectives articles discussing the psycho-
logical impact of genetic testing in children, six (60%) of which 
were published in the United States.

Critical appraisal
All studies included a description of their aims, setting, sam-
pling procedures, study objectives, data collection, and data 
analysis. In total, 92.3% of studies included a critical reflection 
of their results, whereas 61.5% of articles reported on result reli-
ability and/or validity, and 84.6% described study limitations 
or strengths. No study reported the involvement of a consumer 
representative in the development of the project.

WHAT is THe PsYCHOLOGiCAL iMPACT OF 
PeRsOnAL GeneTiC TesTinG On CHiLdRen?

Psychological distress
The majority of studies (n = 9, 90%) concluded that adverse psy-
chological implications of personal genetic testing on children Figure 1  The PRisMA30 flow diagram displaying articles included and 

excluded in this review.

Database searches:

Medline: 445

EMBASE: 445

PSYCINFO: 17

Science Direct: 44

Excluded due to:

Duplicate articles (n = 118)

No author (n = 9)

Published prior to 1994 (n = 130)

951 Abstracts meeting
search criteria

694 publications

591 publications

37 publications

20 publications

23 publications

Excluded due to:

Publication being a review (n = 76), case 

study (n = 19) or a comparative study (n = 8)

Excluded due to:

Analyzing abstracts for review eligibility and 

assessing inclusion criteria. Studies not 

directly addressing psychological issues in 

children exposed to genetic knowledge 

excluded (n = 554)

Excluded due to:

Analyzing full-text for review eligibility, 

further assessing inclusion criteria. Studies 

excluded for not directly assessing the 

inclusion criteria (n = 17)

Other eligible article sources:

Screening of reference lists of relevant 

publications for additional articles (n = 5).

Articles further excluded if still inaccessible 

after contacting the author and the UNSW 

Library ILL (n = 2)
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were infrequent in the short term. Five studies reported no 
change in children’s mean anxiety scores after testing, between 
children testing positive or negative for a genetic mutation, or 
between children who were found to be mutation carriers or 
to have an unknown mutation status compared with a control 
(noncarrier children).28,34–37 Two studies assessing psychologi-
cal distress (anxiety and depression combined) reported scores 
that matched the child’s baseline scores and remained in the 
normal range after testing for FAP28 and hypertrophic cardio-
myopathy risk.36

Five studies, however, found nonsignificant increases in chil-
dren’s depressive symptoms after genetic testing for FAP28,34,35 
or hereditary cardiac disease risk.36,38 When exploring out-
comes for particular subgroups, there was some evidence to 
suggest that children with affected parents and those with posi-
tive results may be more at risk. One study reported that chil-
dren with a mother with breast cancer were at increased risk 
for anxiety and depression.35 Regarding FAP, both Codori and 
colleagues35 and Gjone and colleagues39 reported that children 
had less favorable outcomes if a parent was affected by FAP, 
whereas Michie and colleagues reported that 10% of children 
testing positive reported regretting being tested.28 Gjone and 
colleagues also reported that 36% of children (8/22 children) 
tested for FAP fulfilled the criteria for a psychiatric diagnosis 
following testing.39

Quality of life and behavior
Two studies reported that 78% of children tested for 
two X-linked diseases40 and 84% of children tested for 
Aspartylglucosaminuria risk37 perceived that genetic testing 
had no impact on their quality of life. These studies reported 
that a further 13%40 and 4%37 of children described positive 
influences on their lives. Meulenkamp et al.41 reported that 15% 
of children in their study reported worrying about their heredi-
tary predisposition to cardiovascular disease, whereas 90% of 
children at risk for hereditary risk of acute intermittent por-
phyria reported that knowledge of their personal risk status had 

no effect on their educational, occupational, or social lives.42 An 
FAP study found that some children worried less and showed 
a decrease in situational distress after testing negative due to 
lower perceived risk of getting polyposis and increased confi-
dence in their risk estimate.28 Three studies assessing behavioral 
problems in children tested for FAP risk also reported scores 
matching that of baseline data or controls.28,34,35

Familial interactions
Two studies described the impact of the result of a child’s genetic 
status on relationships between the child and other family mem-
bers. In one, 56.3% of child carriers of the autosomal recessive 
condition Aspartylglucosaminuria did not report being treated 
differently by their parents, and 18.75% could not tell if there 
was a difference in the way they were treated.37 In another study 
of X-linked conditions, all children reported not being treated 
differently by their siblings because of their Duchenne muscu-
lar dystrophy or Hemophilia A carrier status.40

WHAT is THe PsYCHOLOGiCAL iMPACT On 
CHiLdRen ACQUiRinG GeneTiC inFORMATiOn 

FROM GeneTiC TesTinG OF THeiR FAMiLY 
MeMBeRs?

Each of the three captured studies assessing the impact of 
genetic information acquired by children when a family mem-
ber was tested for a BRCA1/2 mutation concluded that serious 
adverse psychological implications were uncommon. One study 
reported that 11% of parents perceived that their children had 
experienced distress in response to learning about the genetic 
status of their parents.33 Another study reported that children’s 
self-report scores for anxiety, depression, and behavioral prob-
lems were within the normal range and that most children wor-
ried about becoming sick a ‘little bit of the time or less’ (75%).25 
However, 55% acknowledged worrying ‘a fair amount or more’ 
about their risk of developing cancer and 50% reported worry-
ing about a family member’s risk.25 Adolescent daughters with 
mothers at risk for carrying a BRCA1/2 mutation also reported 

Table 1 Critical appraisal criteria: percentage of empirical data studies scoring a “yes” to select assessment standards
Percentage of all studies 

(n = 13)
Personal genetic knowledge 

(n = 10)
Familial genetic 

knowledge (n = 3)

Explicit theoretical framework identified/literature review 100 10 3

Clear aims and objectives 100 10 3

Clear description of setting 100 10 3

Clear description of sample 100 10 3

Appropriate sampling procedure 100 10 3

Clear description of data collection 100 10 3

Clear description of data analysis 100 10 3

Evidence of critical reflection 92.3 9 3

Provision of recruitment data 100 10 3

Valid and reliable outcomes 84.6 8 3

Findings reported for each outcome 84.6 9 2

Description of validity/reliability of results 61.5 6 2

Evidence of consumer involvement 0 0 0

Strengths and limitations stated 84.6 8 3
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concerns about developing breast cancer and about their own 
susceptibility to genetic mutations when compared with the 
general population, with 85% of daughters believing that they 
were susceptible to developing breast cancer (compared with 
10% of controls).26

WHAT is THe COnCORdAnCe BeTWeen 
eMPiRiCAL dATA On THe iMPACT OF GeneTiC 
inFORMATiOn On CHiLdRen And AVAiLABLe 

CLiniCAL GUidAnCe/PeRsPeCTiVes?
The reported beneficial and negative psychological implications 
of genetic information in children highlighted in clinical guid-
ance and perspective articles were relatively consistent across 
articles, as summarized in Supplementary Table S3 online. 
However, there was little consistency between the proposed 
adverse psychological implications of genetic information and 

the available empirical data. Table 2 compares and contrasts 
each proposed benefit and disadvantage of genetic testing with 
the available empirical data.

The primary benefit proposed in seven (70%) articles was that 
genetic testing may lead to early risk-reducing screening or treat-
ment, which might positively impact the child’s psychological 
well-being (for example, by reducing anxiety or disease-related 
worry).3,16,29,43–46 Themes of relief from uncertainty after acquiring 
genetic information were noted in three articles.3,16,44 Eight (80%) 
articles presented the view that a reduction in concern about the 
future may result from children acquiring genetic information. 
In particular, authors highlighted the benefits of being able to 
plan employment, social, educational, and economic endeavors 
according to the genetic status of the patients.3,16,17,29,43,44,46,47

The primary proposed negative outcome of genetic testing 
was increased anxiety about the child’s future health, noted as 

Table 2 A summary of the proposed versus documented psychological benefits and adverse implications of genetic 
knowledge in children

Proposed documented

Benefits Reduction in anxiety3,17,29,46,47 and hereditary-
disease related worry43,44

“Moods and emotions” lower for carriers.38 Low37,40 or “moderate”38 impact on 
well-being. No increase in distress or anxiety, despite test results,25,28,36 and normal 
at follow-up.28,34,35 Anxiety decreased after negative result.28 No psychological 
impact between carriers, noncarriers, or those with unknown status.36 Few met 
full “psychiatric diagnosis” and no differences in problem scores39

Reduced uncertainty learning of test result,3,16 
relief from fear if negative,3 or knowing treatment 
available if positive44

Few worried about worse health41 or developing the disease they were 
genetically predisposed to.42 Some hoped/expected medication to help41

Promotes psychological adjustment17,46 and child 
autonomy17,46

No behavioral problems at follow-up,25,35 regardless of test results,28 and 
decreased in some at follow-up.35 “Good” social acceptance and bullying 
(P < 0.001)38

Reduction in worry/uncertainty about future life 
planning (education, employment, social, and 
economic plans) and health planning (early or pre-
symptomatic intervention)3,16,17,29,43,44,46,47

Majority only thought/worried about becoming sick a ‘little bit’ or less.25 
Reduced worry and situational distress after negative results.28 Anxiety similar to 
baseline at follow-up34 and few reported worrying about their predisposition.41 
Majority reported no change in educational, occupational, or social plans42

Many (84%37 and 78%)40 reported no influence of testing on their lives, with 
few37,40 reporting positive influences

Negatives Third-party stigmatization or discrimination 
from third parties (educational, employment, or 
insurance)3,16,17,29,43,45,46

Ten percent denied acceptance to education; 20% deemed medically unfit for 
employment42

Survivor guilt (whereby sibling may become 
separated or withdrawn from another sibling due 
to test outcome).3,16,29,44,47 Guilt due to genetic 
abnormality.16,17,29,43,46,47 Self-blame for test result29,47

Harm to the parent-child bond16,17,43,44,47 and 
sibling-sibling bond.3,16,29,44 May upset emotional 
equilibrium of family47

Eleven percent distressed after learning genetic status from parents33 and 44% 
felt treated differently by parents,37 but none felt differently treated by siblings.40 
Daughters of mothers tested for BRCA1/2 worried more about developing 
breast cancer26

Harm to child’s self-concept,16,17,29 self-
esteem,29,44,46,47 self-worth (due to perceived failure 
to meet parent’s expectations),16,47 and self-image27

Self-esteem normal at follow-up, despite results.28,41 Genetic results only 
reported to comprise a “small part” of child’s identity42

Increased anxiety over the child’s future  
health3,16,27,43,45,47

Fifty-five percent worried a “fair amount” or more that they would get cancer 
in the future.25 Anxiety increased in mutation-positive children with affected 
mothers but was normal at follow-up35

Social isolation,44 decreased social functioning,29 
and behavioral problems45

Few carriers felt different to peers or reported social frustration41

Potential ethical issues including loss of the child’s 
autonomy16,29

Reduced autonomy in carrier children.38 Children stated testing in childhood is 
not so private that parents could not make the decision37

Depression and/or distress after learning test 
results3,44

Nonsignificant increase in symptoms of depression28,34–36 or otherwise normal25 
at follow-up
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a possible adverse implication in six (60%) articles.3,16,27,43,45,47 
Potential feelings of guilt and self-blame as a result of genetic 
testing were noted in five (50%) articles.16,17,29,43,47 Additionally, 
the potential for survivor guilt in children receiving a nega-
tive genetic result was discussed in five (50%) articles.3,16,29,44,47 
The potential loss of autonomy in the event that a child’s par-
ent requested the genetic testing was discussed in two (20%) 
 articles.16,29 Eight (80%) articles3,16,17,29,43,44,46,47 highlighted the 
possibility of harm to the child’s identity as a result of genetic test-
ing, particularly the harm to self-concept and self-image. Four 
articles highlighted the potential harm to the child’s self-worth 
due to perceived failure to meet parental expectations.16,17,46,47

disCUssiOn
This review of the psychological impact that acquiring genetic 
information has on children identified 13 articles from 9 
countries addressing only a few genetic conditions, indicat-
ing that this area of research is in its infancy. Ten reviewed 
studies using differing methodologies reported no significant 
effects on children’s mean anxiety, depression, and quality of 
life scores when 386 children underwent genetic testing for 
different conditions. Three studies of the impact on children 
when their family members were tested also reported few sig-
nificant effects, although they highlighted some unique con-
cerns of children from families affected by genetic conditions. 
There was little consistency between the concerns raised in 
the 10 reviewed clinical guidance/perspectives articles and the 
available empirical data, highlighting the urgent need for fur-
ther research to clarify the impact of acquiring genetic infor-
mation in childhood.

With regard to acquiring personal genetic information in 
children, some parallels may be drawn between current con-
cerns about testing children and early concerns about testing 
adults (e.g., for BRCA1/2 mutations).48 With time, many con-
cerns about BRCA1/2 testing have eased, with data suggesting 
that the risk of adverse psychological outcomes after testing is 
outweighed by its potential benefits.48 The majority of patients 
identified as BRCA1/2 carriers do not experience sustained 
increases in anxiety or depression.48 Noncarriers typically expe-
rience relief.48 There is, however, an important subset of adults 
who experience significant distress after genetic testing.7 There 
may be a similar pattern in children, such that subgroups of 
children may experience significant distress. This pattern may 
have been masked by focusing on mean distress scores in the 
reviewed studies. Future studies focusing on higher-risk groups 
(such as children with affected parents) and elucidating the 
impact of receiving different genetic test results (i.e., positive, 
negative, and inconclusive results) are important. Also, little is 
known about the more nuanced aspects of children of differ-
ing developmental stages learning about their genetic status. It 
may be that short-term assessments of childhood anxiety and 
depression, for example, do not adequately capture the true 
effect of acquiring genetic information in childhood.

Although early data suggest that a serious impact on tradi-
tional psychological parameters such as anxiety and depression 

appears relatively uncommon, it is critical for any genetic test-
ing in childhood to promote the child’s best interests above all 
else.49 It remains important for clinicians to monitor for even 
subclinical levels of distress in their patients, because this dis-
tress may contribute to children’s cancer-related worries and 
could be amenable to psycho-educational and/or psychosocial 
support. Taking into consideration the family’s pre-existing 
risks of psychological distress, genetic counseling is essential in 
any case that involves the disclosure of genetic information to 
children.50 Because parents are usually best qualified to make 
decisions for their family, communication and collaboration 
with the child’s parents is essential to ensure the best outcomes 
when considering genetic testing in a child.

When considering testing children, the ‘earliest onset’ rule 
may be applied to protect their autonomy and their right to seek 
or decline genetic testing, defaulting to test the child at the ear-
liest recorded age of condition onset.11 In some cases, it might 
be appropriate to consider timing testing to avoid  overlapping 
with the often difficult transition into adolescence. In fact, some 
of the developmental processes that occur during adolescence 
(for example, desire for independence and wanting to “fit in” 
with peers) may make genetic testing at this time particularly 
difficult.17 For some children, undergoing genetic testing dur-
ing adolescence may result in psychosocial challenges that 
could have been avoided if the child had learned his or her 
genetic status at a younger age.

Limited evidence is available with respect to the psychological 
implications for children acquiring genetic information when a 
family member undergoes a genetic test. The most significant 
adverse findings were an increase in anxiety in one study35 and 
concerns about cancer risk in another.26 Nonetheless, we know 
from studies of children with cancer that concealing difficult 
information builds mistrust. Thus, children need honest infor-
mation about the genetic test results and clinical status of close 
family members, but both providers and parents may need help 
in initiating these conversations and checking to assess the level 
and nature of the worry of the child over time. Given the lack 
of evidence base, however, careful clinical support and genetic 
counseling to support family disclosure are essential.48

LiMiTATiOns
The broad search terms used for this review led to a lack of 
specificity in the search, resulting in the identification of few 
eligible studies from the large pool of captured abstracts (20 eli-
gible articles captured out of 694 abstracts, resulting in a speci-
ficity of 2.9% (20/694)). The broad search terms did, however, 
allow for good sensitivity achieved in the search, with 20/23 eli-
gible articles (87.0%) captured directly by the electronic search. 
Due to practical limitations, some databases were not searched 
using all key words (see Supplementary Table S1 online). The 
inclusion criteria resulted in the omission of works published in 
different languages and studies published outside peer reviewed 
journals. Our findings may have been affected by publication 
bias if studies finding null results were not published and there-
fore were not captured in this review.51

 Volume 18  |  Number 8  |  August 2016  |  GeneTiCs in MediCine



761

The psychological impact of genetic information on children  |  WAKEFIELD et al SyStematic Review

Many genetic conditions were not investigated or were under-
represented in the captured studies, including thalassemia, von 
Hippel–Lindau syndrome, and Li–Fraumeni syndrome, among 
others. Also missing was consideration of the potentially differ-
ent impact of providing genetic testing for conditions whereby 
the penetrance (and, thus, the disease risk) is unclear or for 
conditions that have few available treatments or intervention 
options to manage/reduce the child’s risk. In the era of genomic 
testing it is reassuring that although there are limited data, there 
is as yet no convincing evidence of harm.

FUTURe diReCTiOns
The empirical data captured by the review did not fully sup-
port the perspectives published by leaders in the field; however, 
strong conclusions are premature given the scarcity of studies, 
the lack of consistent methodology used across studies, and the 
rarity of longitudinal data. Many important concerns are yet to 
be adequately assessed, and it will be critical to examine these in 
future studies. For example, few (if any) studies have addressed 
potential disruptions to children’s developing identities, family 
dynamics, parent-child or sibling-sibling relationships, or sur-
vivor guilt. Studies also did not fully address children’s concerns 
about (or experience of) genetic discrimination. Additional 
research focused on children’s self-reported experiences and the 
relationship between child reports and parent reports would be 
useful given the potential for parent-proxy assessments to yield 
different data than that reported directly by children.52,53

The review also did not capture any studies of the psycho-
logical impact of genomic testing in childhood, when potential 
psychological implications are more complex. With genomic 
sequencing and testing, clinicians are usually aiming to iden-
tify or exclude a particular diagnosis; however, there is a chance 
that an incidental germline mutation for an inherited disorder 
of adult onset may be shown serendipitously. This type of test-
ing may, for example, reveal information about a child’s BRCA1 
or BRCA2 mutation status (usually not tested for in childhood), 
revealing potentially important information about a treatable 
mutation in the parent. In cases such as these, the clinician will 
need to weigh the potential benefit to the child’s parent against 
the lack of evidence of benefit or harm to the child.21

In light of concerns about potential harms of genetic testing in 
children, the overwhelming majority of empirical studies have, 
to date, focused on the potential negative impact of genetic test-
ing. The responsible integration of genetics-related technologies 
into the clinical setting requires comprehensive knowledge of 
psychosocial concerns related to the testing of children. Given 
that the empirical studies captured for the review reported lim-
ited negative impact on psychological functioning in a number 
of different domains, an additional focus on investigating the 
potential benefits of testing is also warranted.

COnCLUsiOns
New technologies are changing the way we diagnose, treat, and 
prevent genetic disease. Given the possible range and complex-
ity of the impact of genetic information on children, a variety 

of perspectives exist among health professionals with respect to 
offering genetic testing to children and their family members. 
This variety is reflected in diverse current clinical practices and 
policies, which are often driven by individual clinician experi-
ences/opinions, which may or may not be fully supported by 
the available evidence.

The short-term assessment of psychological outcomes largely 
revealed few adverse outcomes. However, it remains premature 
to conclude that similar results during long-term follow-up 
will be equally favorable.14 It is possible that there are potential 
unique complexities of genetic testing in children that have not 
yet been captured by studies completed to date. The psychologi-
cal impact of newly available genetic tests for an ever-broaden-
ing number of diseases is yet to be determined. Similarly lacking 
is evidence regarding the longer-term psychological impact of 
genetic testing in children, which may not appear until the child 
has reached adulthood or particular milestones (e.g., consider-
ing marriage or starting their own family). Although current, 
limited evidence suggests clinical levels of anxiety or depression 
are not likely to be common in the long-term for most children 
tested, longitudinal follow-up studies that further explore the 
psychological benefits and ramifications of children acquiring 
personal and familial genetic information would be judicious 
before conclusions are drawn about the impact of genetic test-
ing on children.

SUPPLEMENTARY MATERIAL
Supplementary material is linked to the online version of the paper 
at http://www.nature.com/gim
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