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Postnatal Diagnosis of Down Syndrome: Synthesis of
the Evidence on How Best to Deliver the News

WHAT’S KNOWN ON THIS SUBJECT: Many parents of children
with DS have expressed dissatisfaction with how their medical
providers informed them of their child’s diagnosis. As the most

common chromosomal condition, DS is most often diagnosed
postnatally.

WHAT THIS STUDY ADDS: This review provides physicians with
an up-to-date, evidence-based structure on who should deliver a
postnatal diagnosis of DS, when it should be given, where the

discussion should occur, what should be said, and how best to say it.

abstract
CONTEXT: Many parents of children with Down syndrome (DS) have
expressed dissatisfaction with how they learned about their child’s
diagnosis. DS remains the most common chromosomal condition, oc-
curring in 1 of every 733 births, with the majority of children still
diagnosed postnatally.

OBJECTIVE: Our goal was to review systematically all available evi-
dence regarding how physicians should approach the conversation in
which they explain DS for the first time to new parents.

METHODS: We searched online databases from 1960 to 2008, including
Medline and PsychInfo, aswell asWeb sitesmaintained by academic orga-
nizations (eg, American Academy of Pediatrics) and other nonprofit or
private organizations (eg, the National Down Syndrome Society), by using
the terms “Downsyndrome,” “trisomy21,” “mongolism,” “prenatal diagno-
sis,” “postnatal care,” and “delivery of health care.” Articles were selected
that answered�1 research question, established a priori: (1) Who is the
best person to communicate the news? (2) When is the best time to share
the news? (3) Where is the best place or setting to deliver the news? (4)
What information should be delivered? and (5) How should the news be
communicated? All studies were evaluated for quality according to the
method outlined by the US Preventative Services Task Force. Final recom-
mendations were based on the strength of evidence.

RESULTS: Parents prefer to receive thediagnosis together in a jointmeet-
ing with their obstetrician and pediatrician. The conversation should take
place inaprivate settingas soonasaphysician suspects adiagnosis ofDS.
Accurate and up-to-date information should be conveyed, including infor-
mation about local support groups and resources.

CONCLUSION: By implementing a few cost-neutral measures, physi-
cians can deliver a postnatal diagnosis of DS in a manner that will be
deemed by new parents as sensitive and appropriate. Pediatrics 2009;
124:e751–e758
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Although the American College of Ob-
stetrics and Gynecology (ACOG) and
the American College of Medical Genet-
ics now recommends that all pregnant
women, regardless of age, be offered
prenatal testing for Down syndrome
(DS),1–3 studies suggest that �85% of
mothers who have children with DS
first received the diagnosis postnatal-
ly.4,5 DS is the most common chromo-
somal condition, occurring in 1 of ev-
ery 733 live births with �400 000
persons with DS estimated to be living
in the United States.6 As such, today’s
neonatologists, geneticists, family
practitioners, hospitalists, and gen-
eral pediatricians can expect to join
obstetricians in being among the first
physicians who will share the diagno-
sis with the new parents.

Delivering and receiving that news is
not simple. Even the most seasoned
physicians admit that they have little, if
any, training on how to discuss a new
diagnosis of DS in a sensitive manner.7

In a survey of 2500 medical school
deans, students, and residency direc-
tors, 81% of medical students report
that they “are not getting any clinical
training regarding individuals with
intellectual disabilities,” and 58% of
medical school deans say such train-
ing is not a high priority.8 Mothers and
fathers report feeling “shocked,” “an-
gry,” “devastated,” “overwhelmed,”
“depressed,” “stunned,” and/or “help-
less” when they first learn of the diag-
nosis.4 In addition, parents from many
parts of the world such as England,
Scotland, Ireland, Spain, Sweden, Aus-
tralia, and the United States have re-
ported strong dissatisfaction with the
way in which the diagnosis was con-
veyed and the amount of support pro-
vided during the immediate postnatal
period.4

Our primary goal for this report was to
review the current evidence on how
physicians should best deliver a post-
natal diagnosis of DS to new parents.

Specifically, we asked the following
questions: Who is the best person to
communicate the news? When is the
best time to share the news? Where is
the best place/setting to deliver the
news? What information should be
given? How should the news be com-
municated? We further graded the evi-
dence in an effort to provide today’s
physicians with evidence-based rec-
ommendations on how to approach
these sensitive encounters.

METHODS

Sources

This study was part of a larger litera-
ture review where we searched online
databases including Medline and
PsychInfo for all studies published in
English from 1960 through February
2008, by using the following National
Library of Medicine Medical Subject
Headings terms: “Down syndrome,”
“trisomy 21,” “mongolism,” “prenatal
diagnosis,” “postnatal care,” and “de-
livery of health care.” To ensure com-
pleteness of the literature search, we
reviewed reference lists and articles
from the authors’ libraries. We further
supplemented the primary literature
search by searching the Web sites of
the following entities: Google Schol-
ars; the American Academy of Pediat-
rics; the ACOG; the American College
of Medical Genetics; the National
Newborn Screening and Genetics Re-
source Center; the National Down
Syndrome Society; the National Down
Syndrome Congress; March of Dimes;
the National Federation of Voluntary
Bodies; the International Mosaic
Down Syndrome Association; the
Down Syndrome Educational Trust;
the Canadian Down Syndrome Soci-
ety; and the United Kingdom Down
Syndrome Association. Additional
studies were identified by reviewing
references of previously screened
articles.

Study Selection and Data
Extraction

Before the start of this review, we so-
licited input and advice from an expert
in study design and public health pol-
icy. To keep our initial search as unbi-
ased and comprehensive as possible,
we chose to review a wide range of
study designs, selecting to analyze, on
a consistent basis, the titles and ab-
stracts of the articles that seemed to
answer�1 of our research questions,
established a priori: (1) Who is the best
person to communicate the news? (2)
When is the best time to share the
news? (3) Where is the best place or
setting to deliver the news? (4) What
information should be delivered? (5)
How should the news be communi-
cated? Our research questions for
the prenatal period were reported
elsewhere.9

After independently reading, in full, all
of the articles meeting the initial crite-
ria, the primary authors discussed
and then eliminated those articles that
(1) on full read did not answer any of
the research questions established a
priori, (2) did not have results that
were specific to DS, (3) contained only
duplicative and not original data, (4)
contained only opinion based on clini-
cal or personal experience, or (5) had
a participant pool of�10 persons. No
discordant opinion among the authors
occurred with this criteria. In total, we
identified 19 articles, collectively sam-
pling 3359 parents who received a
postnatal diagnosis of DS for their
child.4,10–27 The studies came from a va-
riety of countries, were performed
from 1964 to 2005, and sampled pri-
marily mothers (Table 1). All studies
were evaluated for quality by 1996
US Preventative Services Task Force
guidelines (levels of evidence are indi-
cated in Table 1).28 Final recommenda-
tions for practitioners were based on
the strength of evidence, as assessed
by both the 3-tiered levels used by the
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ACOG1,2 (with which level A recommen-
dations are based on “good and con-
sistent scientific evidence,” level B rec-
ommendations are based on “limited
or inconsistent scientific evidence,”
and level C recommendations are pri-
marily based on “consensus and ex-
pert opinion”) and the 2-tiered levels
used by the Grading of Recommenda-
tions, Assessment, Development, and
Evaluations (GRADE) system29 (with
which a “strong recommendation”
means that “most informed patients
would choose the recommended man-
agement and that clinicians can struc-
ture their interactions with patients
accordingly” and a “weak recommen-
dation” means that “patients’ choices
will vary according to their values and
preferences, and clinicians must en-
sure that patients’ care is in keeping
with their values and preferences”).

RESULTS

Who Is the Best Person to
Communicate the News?

Mothers first learned that their in-
fants had DS from a variety of people:

“ward sisters”11,12,19; nurses4,11,19,21,24;
spouses16,19–21,23,24; lactation special-
ists4; hospital volunteers4; genetic
counselors4; midwives12; medical
students21; medical residents19; pri-
mary care practitioners12,16,19–21,23;
pediatricians (including geneticists
and neonatologists)4,12,16,17,20,21,23,24;
and obstetricians.4,12,16,20,21,23 Since
1964 when researchers began track-
ing maternal reactions, however,
mothers have offered consistent ad-
vice on fromwhomamong this list they
would prefer—and not prefer—to
hear.

The person to first deliver the news
should be a physician knowledgeable
about DS, according to most moth-
ers.4,11,13,16,18,19,21,27 In some cases, moth-
ers preferred this clinician to be their
obstetrician16,21 because a “trust rela-
tionship with the obstetrician had
been established during the antenatal
period.”21 Othermothers valued a pedi-
atrician or pediatric subspecialist
given their expertise and training in
childhood conditions.16 Recommenda-
tions from the largest studies, to date,

suggest that a “combined counseling
effort of obstetrician and pediatrician
might relieve some of the parental anx-
ieties,”21 and “all hospitals should have
a plan in place so that all relevant phy-
sicians know how best to coordinate
their messages.”4

Mothers have been clear from even
the earliest studies that they do not
want to hear the news first from
their husbands or partners.4,16,23,24

Doing so, they argue, creates an un-
fair burden on a person who is expe-
riencing the same initial feelings of
shock, grief, and sadness. Nor
should the person who delivers the
news be a health care professional
who is not fully trained to explain DS,
such as lactation specialists, hospi-
tal volunteers, medical students,
medical residents, and most mid-
wives and nurses.4,21 Although these
persons might not be the first com-
municators, the largest study on this
topic, to date, emphasizes that “it
takes a committed team to make the
experience of having a child with DS
a positive one.”4

TABLE 1 Details of Articles Included in the Literature Review, Listed in Chronological Order

Reference
No.

Year of
Publication

Location of
Study

Participants, n Study Design Level of
Evidencea

14 1964 United Kingdom 71 mothers Retrospective case study with in-person interviews II-3
10 1969 United Kingdom 95 mothers Retrospective case study with in-person interviews II-3
11 1970 United Kingdom 46 mothers Retrospective case study with in-person interviews II-3
24 1973 Scotland 31 mothers and 31 fathers Retrospective case study with in-person interviews II-3
16 1974 United States 85 mothers and 85 fathers Retrospective case study with telephone interviews II-3
21 1976 United States 414 mothers and fathers combined Retrospective case study with mailed questionnaires II-3
13 1977 United Kingdom 30 mothers and 21 fathers Retrospective case study with in-person interviews II-3
22 1978 United Kingdom 54 mothers and fathers combined Retrospective case study with in-person interviews II-3
23 1980 United States 35 mothers and 3 fathers Retrospective case study with telephone interviews II-3
18 1980 Ireland 79 mothers and fathers combined Retrospective case study with mailed questionnaires II-3
19 1983 Ireland 123 mothers Retrospective case study with mailed questionnaires II-3
12 1984 United Kingdom 59 mothers and 58 fathers Prospective nonrandomized control trial between

mothers of children with DS who received the
diagnosis by a “model service” and those who
received customary disclosure; evaluated with
in-person interviews

II-1

20 1985 United States 285 mothers and fathers combined Retrospective case study with mailed questionnaires II-3
25 1986 United Kingdom 63 mothers and fathers combined Retrospective case study with in-person interviews II-3
26 1994 United Kingdom 56 mothers and fathers Retrospective case study with in-person interviews II-3
15 1995 United States 18 mothers and fathers Retrospective case study with in-person interviews II-3
17 2002 Sweden 165 mothers and fathers Retrospective case study with mailed questionnaires II-3
27 2005 Spain 467 mothers Retrospective case study with mailed questionnaires II-3
4 2005 United States 985 mothers Retrospective case study with mailed questionnaires II-3

a Levels of evidence as established by 1996 US Preventative Services Task Force guidelines.28
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When Is the Best Time to Share the
News?

In general, mothers prefer learning
about DS as soon as possible even when
the diagnosis is not confirmed16,24,27;
however, physicians must also use their
best judgment and delay informing the
mother if she seems ill10 or is still recov-
ering from the delivery.4,10,17 Across time,
mothers most often complained about a
delay in receiving information, feeling
that health care professionals were re-
luctant to disclose information regard-
ing their child’s condition.24 The percent-
age of mothers who were notified of the
diagnosis within 24 hours of their child’s
birth has been improving: 35% (n� 31)
in 1973,24 28% (n � 406) in 1976,12 56%
(n � 54) in 1978,22 37% (n � 78) in
1980,18 37%(n�123) in1983,19 29%(n�
59) in 1984,12 68% (n � 139) in 1985,20

63% (n� 63) in 1986,25 63% (n� 56) in
1994,26 and 75% (n� 81) in 2002.17

In most instances, a diagnosis of DS is
based on distinctive physical features,
quite apparent at birth, so parents are
notified on the day of delivery or on the
following day.19,20 Even when a physician
has not reached a definitive diagnosis,
he should report his or her suspicions to
the parents as soon as possible.13,20,27

Most mothers recognize that something
is different about their infant before ever
having a conversation with their physi-
cian.19,22 By delaying the conversation or
waiting for a confirmatory karyotype re-
sult, physicians cause unnecessary anx-
iety in parents.19,22,27 Parents further re-
port that by having an early discussion,
they can prepare themselves for more
intense subsequent discussions, during
which more of their questions can be
answered.13,21

Where Is the Best Place or Setting
to Deliver the News?

Across time, parents have received the
diagnosis in a variety of locations, in-
cluding private hospital rooms,18,19

shared inpatient rooms,19,24 surgical

suites,19 and at home.11,19 Overwhelm-
ingly, parents prefer receiving the
diagnosis in a private place, where
no other medical personnel are
present.12,15,19 Parents have expressed
intense dissatisfaction when they have
received the diagnosis in the presence
of hospital roommates and visi-
tors.4,15,27 Mothers most often desired
the company of their husband or
partner when hearing the diagnosis,
while being secluded from all oth-
ers.12,13,15,16,23,24,27 The percentage of
mothers who have received the diag-
nosis with their partner present has
been improving over time: 33% (n �
36) in 1970,11 24% (n� 170) in 1974,16

20% (n� 417) in 1976,21 30% (n� 30)
in 1977,13 27% (n � 37) in 1980,23 17%
(n � 78) in 1980,18 47% (n � 123) in
1983,19 75% (n � 59) in 1984,12 33%
(n� 139) in 1985,20 and 79% (n� 77)
in 2002.17 Whenever possible, health
care professionals should provide par-
ents with a private place to talk with
each other without interruption imme-
diately after disclosure.4,12,13

What Information Should Be Given?

Across time, parents have been as con-
sistent about information that they
would not like to receive as they have
been about the details that should be
discussed. They frequently resented
information perceived as vague, inac-
curate, or outdated.10–12,18,22,25 An em-
phasis on overly pessimistic or offen-
sive terminology (eg, “mongolism”)
was commonly regarded as both un-
balanced and hurtful.15–17,20,21,23,24,27 Too
much information about possible med-
ical conditions occurring later in life,
such as obesity, leukemia, and Alzhei-
mer disease, was also felt by parents
to be overwhelming for the first
conversation.17,23,27

By contrast, parents generally ex-
pressed 3 desires about the informa-
tion that they would like to receive.
First, parents want to have access to

complete and accurate information for
the following questions: What is DS?
What is its cause? And, what does it
mean for a family to have a member
with DS, in practical terms?13,16,18,26 This
should include providing parents with
the contact information for local par-
ent support groups and community re-
sources.4,16,18,21 Second, parents want
the information to be balanced, realis-
tic, and contemporary given the cur-
rent possibilities for people with DS in
today’s society. This should include
providing the parents with an up-to-
date bibliography of resource books
on DS.4,13,20,22,23,27 Third, the information
provided during this initial discussion
should be limited to the most immedi-
ate or common medical condi-
tions.12,15,16,18,21 The percentage ofmoth-
ers who have felt that they received
complete, accurate information has
varied over time, with a trend for less
satisfaction in more recent years: 60%
(n � 43) in 1970,11 61% (n � 85) in
1974,16 84% (n � 414) in 1976,21 55%
(n � 33) in 1977,13 53% (n � 79) in
1980,23 65% (n � 139) in 1985,20 11%
(n� 27) in 1986,25 and 30% (n� 165)
in 2002.17

How Should the News Be
Communicated?

Again, parents were equally clear
about the ways in which the diagnosis
should not be communicated as they
were about how the news should be
conveyed. Parents resented when the
information was delivered in amanner
perceived to be insensitive, unkind, or
unconcerned with the welfare of the
mother.12,20,22,25,26 They further thought
the delivery was unprofessional when
news was provided to 1 parent before
the other.15,25 The use of language con-
veying pity (eg, “I am sorry to have to
tell you this, but . . .”), personal tragedy
(eg, “Unfortunately, I have some bad
news to share . . .”), or extreme sorrow
(eg, “I know this might seem like a dev-
astating loss . . .”) was considered un-
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necessary and not always reflective of
mothers’ emotional states.4,24 The per-
centage of mothers who felt that their
physicians used respectful, nonjudg-
mental language varied over time, with
no particular trends: 30% (n � 95) in
1969,10 24% (n � 79) in 1980,18 74%
(n � 59) in 1984,12 65% (n � 139) in
1985,20 44% (n� 62) in 1986,25 and 44%
(n� 65) in 2002.17

Research has shown that mothers for-
ever remember the first words that
their physicians use.30 They expressed
themost satisfaction when their physi-
cians offered congratulations over the
fact that they had just had an infant.4

Parents further indicated a desire to
be told the news with both partners
and the infant present, whenever fea-
sible.12,31 They also request sufficient
time to receive a thorough explana-
tion, with the opportunity to have all of
their questions answered. At the end
of the initial discussion, a follow-up ap-
pointment should be arranged within
several weeks.11,12,14,18,19,24,26

CONCLUSIONS

Although delivering a diagnosis of DS for
the first time to new parents is not a
comfortable situation for most physi-
cians and families, researchers have
been offering evidence-based sugges-
tions since 1964 on how to make these
encounters more sensitive. In fact, de-
spite their commonly shared feelings of
shock, anger, and fear after receiving
such a diagnosis, parents can and do
rate their physicians positively when
some simple measures are followed.4,12

Recommendations

The following recommendations are
based on consistent evidence from the
articles that were reviewed and are
rated according to the criteria estab-
lished both by the ACOG1,2 and the
GRADE system.29 These suggestions
are meant to serve as helpful guide-
posts for today’s physicians but should

not be considered inclusive of all pos-
sible recommendations. Likewise, ad-
herence to these suggestions does not
necessarily ensure a satisfactory ex-
perience for both the physician and pa-
tient. Recommendations are offered
for the ideal situations, with the under-
standing that some measures might
need to be adapted to fit the resources
available within a particular health
care community. Nevertheless, the ev-
idence suggests that most parents re-
ceiving a postnatal diagnosis of DS
would want the following measures
implemented:

● Obstetricians and pediatricians (or
pediatric subspecialists) should coor-
dinate their messaging and be the
persons who first deliver the news to
the parents. In ideal circumstances,
theparents’ obstetricianandpediatri-
cian would meet jointly with the cou-
ple to explain DS. If this is not possible
because of limited resources or if this
would cause a prolonged delay to co-
ordinate efforts, the obstetrician and
pediatrician should connect with
eachother to ensure that a consistent
message is conveyed (level A; strong
recommendation).

● Physicians should inform parents of
their suspicion for DS immediately,
even if the diagnosis has not been
confirmed by a karyotype result.
Physicians can usually recognize DS
immediately after the birth of a
child, and often, parents can also
discern that something is different
about their infant before ever
speaking with the doctor. Physi-
cians must use their best judgment,
however, in determining the precise
timing of disclosure. For example, if
the mother is ill after the childbirth,
the physician might wait until the
mother has recovered (level A;
strong recommendation).

● Physicians should deliver the diag-
nosis in a private hospital room,
away from other medical person-

nel, patients, and visitors (includ-
ing other family members). When-
ever possible, physicians should
also offer the parents a private
place to talk without interruption
immediately after they have re-
ceived the diagnosis (level A;
strong recommendation).

● Parents should be informed to-
gether. Exceptions to this include
when availability of the father or
partner would significantly delay
the conversation or in circum-
stances where the mother does not
wish the child’s father to be present.
In the case where a mother is alone
and preemptively asks her physi-
cian if “anything is wrong with her
infant,” the physician should ask if
she would like to wait for her hus-
band or partner to be present to
talk about some observations. If not,
the physician should plan to re-
explain the diagnosis to the hus-
band or partner when they arrive, if
desired by the mother (level A;
strong recommendation).

● The infant with DS should be present
during the conversation and referred
to by name by the physician (level C;
weak recommendation).

● Physicians should begin their con-
versations with positive words,
such as congratulating the parents
on the birth of their child. They
should avoid language conveying
pity, personal tragedy, or extreme
sorrow; moreover, they should
avoid offering unsolicited personal
opinions. The first few words that
doctors use have been shown to set
the tone for the remainder of the
conversation. Moreover, mothers
remember the first words �20
years after the initial discussion
(level A; strong recommendation).

● Physicians should provide parents
with accurate information that em-
phasizes in very practical terms,
what DS is, what causes the condi-
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tion, and what it means to live with
DS in today’s society. As part of
this explanation, physicians should
hand parents an up-to-date bibliog-
raphy list of DS resources, such as
the reference lists available from
the National Down Syndrome Soci-
ety (www.ndss.org) or the National
Down Syndrome Congress (www.
ndsccenter.org) (level A; strong
recommendation).

● For the first conversation, physicians
should limit their discussions on pos-
sible medical conditions to those that
the infant is suspected of having (or
has) and those conditions seen in
young children with DS under the age
of 1 year. Physicians should convey
the frequency of developing any par-
ticular condition as well as available
treatments or therapies, such as
speech, occupational, or physical
therapy. Discussion about transient
myeloproliferative disorder, acute
myelogenous leukemia, or acute lym-
phoblastic leukemia should be saved
for subsequent conversations. The
health care guidelines for children
with DS in the United States30–32

are available at www.ndss.org and
www.ndsccenter.org (level C; weak
recommendation).

● The physician should offer contact
information for local support
groups and community resources
to the new parents. If the family is
interested and consents, the physi-
cian might even proactively contact
the local support group and for-
ward the contact information for
the new family. Connecting the new
parent with another parent has
been shown to be among the most
helpful measures a physician can
do during the first conversation. Lo-
cal DS support groups in the United
States can be quickly located
through the National Down Syn-
drome Society (www.ndss.org) and
the National Down Syndrome Con-

gress (www.ndsccenter.org) (level
A; strong recommendation).

● Follow-up appointments should be
arranged, as desired by the par-
ents, with themedical professionals
who have an expertise in DS (eg,
geneticists, genetic counselors,
developmental-behavioral pediatri-
cians). A directory of DS specialty
clinics within the United States is
available at www.ndss.org (level C;
weak recommendation).

Future Research

Despite the enormous body of litera-
ture that exists on this subject, several
crucial questions remain without
evidence-based answers. First, how
much accurate and up-to-date infor-
mation should be divulged to parents
during the first conversation? And, in
howmuch detail should physicians de-
scribe the medical conditions associ-
ated with infants with DS? Research
clearly shows that mothers retain with
great accuracy the first words that
physicians use4; other studies demon-
strate that they can recall with nearly
82% accuracy most of the conversa-
tion �20 years later.33 Yet, how much
is too much? And, what information
might be better conveyed through
books and handouts distributed after
this first conversation?

Although this review focuses exclusively
on the first conversation with new par-
ents, equally importantare thedynamics
of the subsequent conversations. Who
shouldmeetwith theparentsnext?When
and where should this meeting take
place?What information should be intro-
duced and discussed then? Research is
noticeably absent in addressing these
questions, and many others, regarding
continued outreach to parents.

In addition, our research incorporates
only those studies printed in English,
and most of the participants were
white. Future research should seek to
incorporate parents with more socio-

economic and cultural diversities from
the United States and other countries
so that support and outreach could
target unique needs.

Implications

The recommendations offered in this
review article do not require many fi-
nancial resources, if any, to be imple-
mented by physicians. In many ways,
the suggestions might even seem obvi-
ous to some. Yet, if these suggestions
are cost-efficient and commonsensi-
cal, then why have thousands of moth-
ers over decades of research indi-
cated that their physicians have not
incorporated these measures? Part of
the explanation can likely be attributed
to physicians’ lack of training.8 For
the recommendations in this review
article to be implemented, medical
schools, nursing schools, genetic
counseling schools, pediatric resi-
dency programs, obstetrician/gyne-
cologist residency programs, family
medicine residency programs, and as-
sociated fellowship programs need to
work collaboratively with leaders in
the DS community on proper training.
Educational opportunities include lec-
ture series, grand rounds presenta-
tions, clinical experiences, and online
simulation.34 After nearly 50 years of
research on how physicians communi-
cate a diagnosis of DS, the time has
long come for progress.

ACKNOWLEDGMENTS
Thesemembers of the Down Syndrome
Diagnosis Study Group provided in-
valuable external reviews before sub-
mission of this article: Campbell K.
Brasington, MS, CGC (Department of
Pediatrics, Clinical Genetics, Levine
Children’s Hospital at Carolinas Medi-
cal Center), Maryanne Bruni, BScOT, OT
Reg(Ont) (University of Toronto), Brian
Chicoine, MD (Adult Down Syndrome
Center, Advocate Lutheran General
Hospital), Laura Cifra-Bean, MD (Lake
Hospital System), Sindoor Desai, BDS

e756 SKOTKO et al
. Provided by Harvard University on September 28, 2009 www.pediatrics.orgDownloaded from 

http://www.pediatrics.org


(Shri Ganesh, Dental Professional Cor-
poration), Allen C. Crocker, MD (Down
Syndrome Program, Department of De-
velopmental Medicine, Children’s Hos-
pital Boston), Jose C. Florez, MD, PhD
(Down Syndrome Clinic for Adults and
Adolescents, Center for Human Genet-
ics Research, Massachusetts General
Hospital), Marjorie Greenfield, MD (De-
partment of Obstetrics and Gynecol-
ogy, University Hospitals Case Medical
Center), Terry Hassold, PhD (Center
for Reproductive Biology, Washington
State University), Penny Kadmon, MD
(Children’s Endocrinology of Rhode Is-
land, Warren Alpert Medical School of
Brown University), Julie R. Korenberg,
MD, PhD (Department of Pediatrics and
the Brain Institute, University of Utah
School of Medicine), Ira T. Lott, MD (De-
partment of Neurology, University of
California Irvine and Children’s Hospi-
tal of Orange County), Joan Guthrie
Medlen, RD, LD (Down Syndrome Edu-
cation), Dennis E. McGuire, PhD (Adult
Down Syndrome Center, Lutheran Gen-
eral Hospital), WilliamMobley, MD, PhD
(Neuroscience Institute, Stanford Uni-
versity), Lynn Nadel, PhD (University
of Arizona), Bonnie Patterson, MD
(Thomas Center for Down Syndrome,
Division of Developmental and Behav-
ioral Pediatrics, Cincinnati Children’s
Hospital Medical Center), David Patter-

son, PhD (Eleanor Roosevelt Institute
and the Department of Biological Sci-
ences, University of Denver), Siegfried
M. Pueschel, MD, PhD, JD, MPH (Down
Syndrome Program, Hasbro Children’s
Hospital, Rhode Island Hospital), Nancy
J. Roizen, MD (Case Western Reserve
School of Medicine), Stephanie Sher-
man, PhD (Department of Human Ge-
netics, Emory University), Sally R.
Shott, MD (Department of Pediatric
Otolaryngology, Children’s Hospital
Medical Center, University of Cincin-
nati College of Medicine), Romney L.
Snyder-Croft, LCSW, ACSW (Evelyn Frye
Center), Karen L. Summar, MD, MS
(Down Syndrome Program, Monroe
Carell, Jr Children’s Hospital at
Vanderbilt), Leslie Walker-Hirsch, MEd
(Moonstone Sexuality Education and
Consultation Services), and Patricia C.
Winders, PT (Children’s Hospital, Uni-
versity of Colorado, Denver. We thank
the National Down Syndrome Society,
especially Beth Finkelstein, for provid-
ing the in-kind resources for this
project. Alex Kemper, MD, MPH, MS,
provided invaluable assistance on re-
view design. Joanna Ng was very help-
ful in formatting the article and creat-
ing our reference library. Alison Clapp
of Children’s Hospital Boston Library
was of invaluable assistance in identi-
fying and locating references.

Dr Skotko holds a salaried position
at Children’s Hospital Boston and
is sometimes remunerated as a
speaker on Down syndrome for hos-
pitals and support groups; serves
without pay on the Board of Direc-
tors of the National Down Syndrome
Society and the Massachusetts Down
Syndrome Congress; and serves
without pay on the Professional Advi-
sory Council to the National Down
Syndrome Congress. Dr Kishnani
holds a salaried position in the
Division of Medical Genetics, De-
partment of Pediatrics at Duke Uni-
versity; has received occasional
honoraria from academia and phar-
maceutical companies such as Eisai,
Pfizer, and Novartis for expert opin-
ion on Down syndrome; and serves
without pay on the Clinical Advisory
Board of the National Down Syn-
drome Society. Dr Capone holds a
salaried position as the director of a
Down syndrome clinic, is sometimes
remunerated as a speaker on health
issues of persons with this condition,
and serves without pay on the Board
of Directors of the National Down
Syndrome Congress and on the
Scientific Advisory Board of the Na-
tional Down Syndrome Society and the
Down Syndrome Research Coalition.

REFERENCES

1. ACOG Committee on Practice Bulletins. ACOG practice bulletin No. 77: screening for fetal chromo-
somal abnormalities. Obstet Gynecol. 2007;109(1):217–227

2. American College of Obstetricians and Gynecologists. ACOG practice bulletin No. 88: invasive
prenatal testing for aneuploidy. Obstet Gynecol. 2007;110(6):1459–1467

3. Driscoll DA, Gross SJ. First trimester diagnosis and screening for fetal aneuploidy. Genet Med.
2008;10(1):73–75

4. Skotko B. Mothers of children with Down syndrome reflect on their postnatal support. Pediatrics.
2005;115(1):64–77

5. Skotko BG. Prenatally diagnosed Down syndrome: mothers who continued their pregnancies
evaluate their health care providers. Am J Obstet Gynecol. 2005;192(3):670–677

6. CanfieldMA,HoneinMA,YuskivN,etal.Nationalestimatesandrace/ethnic-specificvariationofselectedbirth
defects in the United States, 1999–2001. Birth Defects Res A ClinMol Teratol. 2006;76(11):747–756

7. RalstonSJ.Reflectionfromthetrenches:onedoctor’sencounterwithdisabilityrightsarguments. In:Parens
E,AschA,eds.PrenatalTestingandDisabilityRights.Washington,DC:GeorgetownUniversityPress;2000:335

8. Special Olympics. The health and health care of people with intellectual disabilities. Available at:
www.specialolympics.org/uploadFiles/LandingPage/WhatWeDo/Research_Studies_Description_
Pages/policy_paper_Health.pdf. Accessed February 10, 2007

ARTICLES

PEDIATRICS Volume 124, Number 4, October 2009 e757
. Provided by Harvard University on September 28, 2009 www.pediatrics.orgDownloaded from 

http://www.pediatrics.org


9. Skotko BG, Kishnani PS, Capone GT. Prenatal diagnosis of Down syndrome: synthesis of the
evidence on how best to deliver the news. Am J Med Genet. 2009; In press

10. Berg JM, Gilderdale S, Way J. On telling parents of a diagnosis of mongolism. Br J Psychiatry.
1969;115(527):1195–1196

11. Carr J. Mongolism: telling the parents. Dev Med Child Neurol. 1970;12(2):213–221

12. Cunningham CC, Morgan PA, McGucken RB. Down’s syndrome: is dissatisfaction with disclosure of
diagnosis inevitable? Dev Med Child Neurol. 1984;26(1):33–39

13. CunninghamCC, Sloper T. Parents of Down’s syndrome babies: their early needs. Child Care Health
Dev. 1977;3(5):325–347

14. Drillien CM, Wilkinson EM. Mongolism: when should parents be told? Br Med J. 1964;2(5420):
1306–1307

15. Garwick AW, Patterson J, Bennett FC, Blum RW. Breaking the news. How families first learn about
their child’s chronic condition. Arch Pediatr Adolesc Med. 1995;149(9):991–997

16. Gayton WF, Walker L. Down syndrome: informing the parents. A study of parental preferences.
Am J Dis Child. 1974;127(4):510–512

17. Hedov G, Wikblad K, Anneren G. First information and support provided to parents of children with
Down syndrome in Sweden: clinical goals and parental experiences. Acta Pædiatr. 2002;91(12):
1344–1349

18. Lucas PJ, Lucas AM. Down’s syndrome: breaking the news to Irish parents. Ir Med J. 1980;73(6):
248–252

19. Murdoch JC. Communication of the diagnosis of Down’s syndrome and spina bifida in Scotland,
1971–1981. J Ment Defic Res. 1983;27(4):247–253

20. Pueschel SM. Changes of counseling practices at the birth of a child with Down syndrome. Appl
Res Ment Retard. 1985;6(1):99–108

21. Pueschel SM, Murphy A. Assessment of counseling practices at the birth of a child with Down’s
syndrome. Am J Ment Defic. 1977;81(4):325–330

22. Smith B, Phillips CJ. Identification of severe mental handicap. Child Care Health Dev. 1978;4(3):
195–203

23. Springer A, Steele MW. Effects of physicians’ early parental counseling on rearing of Down syn-
drome children. Am J Ment Defic. 1980;85(1):1–5

24. Stone H. The birth of a child with Down’s syndrome. A medico-social study of thirty-one children
and their families. Scott Med J. 1973;18(6):182–187

25. Quine L, Pahl J. First diagnosis of severe mental handicap: characteristics of unsatisfactory
encounters between doctors and parents. Soc Sci Med. 1986;22(1):53–62

26. Quine L, Rutter DR. First diagnosis of severe mental and physical disability: a study of doctor-
parent communication. J Child Psychol Psychiatry. 1994;35(7):1273–1287

27. Skotko B, Bedia RC. Postnatal support for mothers of children with Down syndrome.Ment Retard.
2005;43(3):196–212

28. Agency for Healthcare Research and Quality. Methods and background: US Preventative Services
Task Force (USPSTF). Available at: www.ahrq.gov/clinic/uspstmeth.htm. Accessed March 14, 2008

29. Guyatt GH, Oxman AD, Kunz R, et al. Going from evidence to recommendations. BMJ. 2008;
336(7652):1049–1051

30. American Academy of Pediatrics, Committee on Genetics. Health supervision for children with
Down syndrome. Pediatrics. 2001;107(2):442–449

31. Van Cleve SN, Cohen WI. Part I: clinical practice guidelines for children with Down syndrome from
birth to 12 years. J Pediatr Health Care. 2006;20(1):47–54

32. Van Cleve SN, Cannon S, Cohen WI. Part II: clinical practice guidelines for adolescents and young
adults with Down syndrome: 12 to 21 years. J Pediatr Health Care. 2006;20(3):198–205

33. Carr J. Six weeks to twenty-one years old: a longitudinal study of children with Down’s syndrome
and their families. J Child Psychol Psychiatry. 1988;29(4):407–431

34. Ferguson JE, Kleinert HL, Lunney CA, Campbell LR. Resident physicians’ competencies and atti-
tudes in delivering a postnatal diagnosis of Down syndrome. Obstet Gynecol. 2006;108(4):898–905

e758 SKOTKO et al
. Provided by Harvard University on September 28, 2009 www.pediatrics.orgDownloaded from 

http://www.pediatrics.org


DOI: 10.1542/peds.2009-0480 
 2009;124;e751-e758; originally published online Sep 28, 2009; Pediatrics

Diagnosis Study Group 
Brian G. Skotko, George T. Capone, Priya S. Kishnani and for the Down Syndrome

 to Deliver the News
Postnatal Diagnosis of Down Syndrome: Synthesis of the Evidence on How Best

 & Services
Updated Information

 http://www.pediatrics.org/cgi/content/full/124/4/e751
including high-resolution figures, can be found at: 

 References

 http://www.pediatrics.org/cgi/content/full/124/4/e751#BIBL
at: 
This article cites 30 articles, 7 of which you can access for free

 Subspecialty Collections

 ology
http://www.pediatrics.org/cgi/collection/genetics_and_dysmorph

 Genetics & Dysmorphology
following collection(s): 
This article, along with others on similar topics, appears in the

 Permissions & Licensing

 http://www.pediatrics.org/misc/Permissions.shtml
tables) or in its entirety can be found online at: 
Information about reproducing this article in parts (figures,

 Reprints
 http://www.pediatrics.org/misc/reprints.shtml

Information about ordering reprints can be found online: 

. Provided by Harvard University on September 28, 2009 www.pediatrics.orgDownloaded from 

http://www.pediatrics.org/cgi/content/full/124/4/e751
http://www.pediatrics.org/cgi/content/full/124/4/e751#BIBL
http://www.pediatrics.org/cgi/collection/genetics_and_dysmorphology
http://www.pediatrics.org/misc/Permissions.shtml
http://www.pediatrics.org/misc/reprints.shtml
http://www.pediatrics.org

