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an effective treatment, and predictive testing of children for 

late-onset disorders. The results highlight the need to fur-

ther research parent opinions about expanded NBS using 

new technologies and to include parents in the develop-

ment of NBS policies. 
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 Introduction 

 Newborn screening (NBS) is a public health activity 
that identifies infants with certain genetic or metabolic 
conditions. Early diagnosis of these conditions is critical 
because timely intervention can lead to a significant re-
duction in morbidity, mortality and associated disabili-
ties. Since its implementation in the 1960’s, NBS has been 
a model public health program. However, advances in ge-
nomics and medical technology have rapidly increased 
our ability to screen for asymptomatic disease. This 
threatens to outpace our understanding of the conditions 
for which we can screen and presents ethical challenges 
for both healthcare professionals and families.

  When NBS was first established, Wilson and Junger 
 [1]  developed 10 principles that have largely guided the 
NBS process over the past 40 years ( table 1 ). These criteria 
focus heavily on the diagnosis and management of screen 
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 Abstract 

  Aims:  This study assessed parent knowledge of newborn 

screening (NBS) and parent attitudes toward NBS for un-

treatable conditions, NBS for late-onset disorders and in-

formed consent in NBS.  Methods:  Seventeen qualitative fo-

cus groups were held in Alaska, California, Hawaii, and Wash-

ington with mothers of children 10 years old or younger. 

 Results:  Most participants did not recall receiving informa-

tion about NBS, and all wanted this information prenatally. 

In addition, most felt that the current system of ‘informed 

dissent’ was adequate, provided they were told about NBS 

prior to delivery. All women supported NBS for conditions 

that occur in infancy without a proven treatment. However, 

they disagreed about NBS for disorders that manifest in late 

childhood or adulthood.  Conclusions:  The results show a 

general consensus among the focus group participants 

about issues that cause dissent among public health and 

health care professionals. Parent attitudes differ from those 

of many professional communities with regard to timing of 

NBS education, informed consent, NBS for disorders that lack 
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positive individuals and require that a screened disorder 
has an effective treatment and a well-understood natural 
history. The expansion of NBS by tandem mass spec-
trometry (MS/MS) in the early 2000s directly challenged 
Wilson and Junger’s principles by allowing for the detec-
tion of conditions so rare that information about natural 
history and effective treatments is still lacking  [2] . In fact, 
a comprehensive review of NBS via MS/MS concluded 
that only 2 of over 30 disorders detected by MS/MS had 
sufficient evidence about incidence and outcomes to sup-
port inclusion in NBS panels  [3] . Yet, proponents of ex-
panded NBS by MS/MS argue that Wilson and Junger’s 
criteria are too narrow and fail to incorporate benefits 
other than treatment of disease  [4] .

  The application of MS/MS to NBS has raised a second 
ethical dilemma: that of the mandatory nature of NBS. 
Currently, all U.S. states except Maryland and Wyoming 
mandate NBS unless parents object  [5] . Most healthcare 
professionals feel that mandatory NBS is justified if an 
effective treatment is available for the screened disorders 
 [6, 7] . However, when the benefit of screening is less clear, 
such as in expanded NBS for untreatable conditions, 
mandatory NBS becomes controversial. Some profes-
sionals contend that mandated NBS should only include 
disorders that fulfill Wilson and Junger’s screening prin-
ciples  [8] , while others argue that informed consent is dif-
ficult to implement and could decrease the number of 
newborns offered screening  [9] . The tension between 
these views will only increase as additional diseases are 
considered for inclusion on expanded NBS panels.

  Indeed, as our technology continues to improve, we 
will likely gain the capacity to screen for hundreds of new 
diseases that will further challenge Wilson and Junger’s 
principles. For instance, DNA microarrays, an increas-

ingly common DNA-based technology, could potentially 
permit NBS for adult-onset conditions such as cardiovas-
cular disease  [10] . While most professional organizations 
are against predictive testing of children for late-onset 
conditions  [11–16] , parents from a study in Chicago be-
lieve that they, and not professional groups, should make 
the final decision about predictive testing for their chil-
dren  [17, 18] .

  The debate surrounding expanded NBS using new 
technologies is complex and has primarily centered on 
the opinions of professionals. Only a handful of studies 
have assessed the views of parents  [17–21] , and none have 
examined the issue of NBS for adult-onset conditions. 
Since parents will be directly affected by NBS policies de-
veloped by professional groups, it is important that their 
attitudes are researched and considered, especially in 
light of Campbell and Ross’ findings that parental opin-
ions about NBS differed significantly from those of pro-
fessionals  [17, 18] . As such, the current study assessed par-
ents’ attitudes toward 3 issues associated with expanded 
NBS using new technologies: (1) NBS for disorders with-
out treatments, (2) NBS for disorders that manifest in 
childhood and adulthood and (3) informed consent in 
expanded NBS.

  Methods 

 All materials and methods were approved by the Hawaii De-
partment of Health Institutional Review Board.

  Design 
 Seventeen 2-hour, semi-structured focus groups were con-

ducted in Alaska, California, Hawaii, and Washington between 
2003 and 2004. Introductory questions were first asked about 

Table 1.  Principles of early disease detection [1]

1. The condition should be an important health problem.
2. There should be an accepted treatment for patients with recognized disease.
3. Facilities for diagnosis and treatment should be available.
4. There should be a recognizable latent or early symptomatic stage.
5. There should be a suitable test or examination.
6. The test should be acceptable to the population.
7. The natural history of the condition, including development from latent to declared disease, should be 

adequately understood.
8. There should be an agreed policy on whom to treat as patients.
9. The cost of case-finding should be economically balanced in relation to possible expenditure on medical 

care.
10. Case-finding should be a continuing process and not a ‘once and for all’ project.
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knowledge and recall of NBS. Questions then centered on atti-
tudes toward: NBS for disorders presenting in infancy with little 
or no known effective treatments; NBS for disorders presenting 
in childhood or adulthood; and informed consent for NBS. Glu-
taric acidemia type 2, a condition for which treatment has not 
been effective in many newborns, was given as an example of an 

untreatable disorder presenting in infancy. Duchenne muscular 
dystrophy (DMD), a muscle disease in which symptoms occur 
between 3 and 10 years of age, was used as an example of predic-
tive screening for a disorder that presents in childhood. ApoE 
susceptibility testing for Alzheimer disease (AD) demonstrated 
predisposition testing for disorders presenting in adulthood. A 
range of questions was asked for each condition, including wheth-
er or not participants would screen their newborn, advantages 
and disadvantages to screening, who they would disclose results 
to, and how results might affect the parent-child relationship. All 
sessions were audiotaped.

  Participants 
 Participants were mothers whose youngest child was no older 

than 10 years. All had healthy children with normal NBS results. 
To ensure representation from diverse backgrounds, 7 focus 
groups included only women from traditionally underrepresent-
ed populations, including non-English speaking Hispanics, Afri-
can-Americans, and Asians and Pacific Islanders from rural com-
munities ( table 2 ).

  Participants were recruited through community organiza-
tions, state health programs, healthcare centers, and special inter-
est groups. A leader within each organization was initially con-
tacted; flyers detailing the study, focus group dates, and contact 
information for the study coordinator were electronically mailed. 
The organization leader distributed the flyer and interested wom-
en contacted the study coordinator. The study coordinator as-
signed women to focus groups based on their schedules and the 
demographic criteria of the groups. A 25 USD gift card and meal 
were provided, and written consent was obtained prior to par-
ticipation.

  A total of 114 women, ranging in age from 18–49 years, par-
ticipated in the focus groups. The majority were: college educated 
(60.5%); Japanese-American or African-American (23.7% and 
21.1%, respectively); between the ages of 31–40 (51.8%); and had a 
child between 1–5 years (62.3%) ( table 3 ).

  Facilitators 
 The focus groups were moderated by 3 researchers. All re-

ceived formal facilitation training prior to facilitating the groups. 
The Spanish-language groups were conducted in Spanish. An ad-

Table 2.  Key characteristics of focus groups

State Number and type 
of focus group

Number of participants 
per group

Total number of 
participants

Alaska 3 general public 9, 4, 4 17

California 2 English-speaking
2 Spanish-speaking

7, 5
7, 7

26

Hawaii 3 urban
3 rural

9, 8, 8
8, 8, 7

48

Washington 2 African-American
2 mixed ethnicity

8, 4
7, 4

23

Table 3.  Key characteristics of focus group participants (n = 114)

Category n (%)

Age
≤20 4 (3.5)
21–30 34 (29.8)
31–40 59 (51.8)
41–50 13 (11.4)
Blank 4 (3.5)

Education level
Did not graduate from high school 11 (9.6)
High school graduate 30 (26.3)
Some college/college graduate 69 (60.5)
Blank 4 (3.5)

Ethnic background
African American/Black 24 (21.1)
Caucasian/White 14 (12.3)
Chinese 4 (3.5)
Filipino 5 (4.4)
Hawaiian or part-Hawaiian 23 (20.2)
Hispanic/Latino 7 (6.1)
Japanese 27 (23.7)
Native American 4 (3.5)
Blank 6 (5.3)

Age of youngest child
<1 19 (16.7)
1–5 71 (62.3)
6–10 22 (19.3)
Blank 2 (1.8)
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ditional staff member recorded the discussion and documented 
nonverbal events.

  At the start of the focus group, the facilitator presented a 10 
minute scripted overview about NBS. This brief educational com-
ponent ensured that all participants had the same baseline knowl-
edge of NBS. The facilitator also provided limited clarification 
about NBS and other health-related facts as needed throughout 
the session. Key questions were predetermined. However, the fa-
cilitator occasionally asked unscripted questions to gain more in-
sight into particular responses. These most often related to par-
ticipants’ cultures and personal experiences.

  Analysis 
 Participant responses were qualitatively examined using focus 

group transcripts. The transcripts from the Spanish groups were 
translated into English by a professional translating service and 
reviewed by a bilingual health educator. Responses were analyzed 
using the long-table analysis method  [22] . Transcripts were first 
read to consider potential themes. Each theme was discussed by 
the facilitators, who conferred on possible meanings and perspec-
tives. A comparative analysis spreadsheet containing headings 
based on the identified themes was then generated. The tran-
scripts were again reviewed, and quotes related to each theme 
were categorized on the spreadsheet. The number of focus groups 
in which a particular theme emerged was tallied, along with the 
number of participants who spoke to each theme. Because not ev-
ery participant responded verbally to all topics, individual sup-
port for the themes is likely underestimated. Major themes, de-
fined as topics independently raised and discussed in at least 3 
focus groups, were crossed referenced with demographic infor-

mation and field notes. Two researchers reviewed the transcripts 
and coded themes to ensure uniformity. Data, analyses and con-
clusions were also reviewed by an evaluation specialist.

  Results 

 Five major themes were noted within the participant 
responses. Each theme represented a topic that was em-
phasized in at least 3 focus groups ( table 4 ).

  Limited Recall of Newborn Screening 
 Most participants could not recall NBS. Although 

some readily remembered concrete images associated 
with the procedure, such as the bandage on their baby’s 
heel or the heelstick process, many did not remember be-
ing told about NBS or its implications. Only 21 of 114 
participants (18.4%) could provide specific facts about 
NBS, and most were healthcare professionals (midwives, 
medical assistants or nurses).

  Prenatal Dissemination of Newborn Screening 
Information 
 Participants from all 17 focus groups expressed dis-

satisfaction with the current method of providing NBS 

Table 4.  Themes noted from responses of focus group participants

Themes Groups (n = 17)
n (%)

Participants (n = 114)
n (%)

Limited recall of NBS 16 (94.1) 75 (65.8)
Prenatal dissemination of NBS information 

Impractical to be told after delivery 7 (100.0) 85 (74.6)
Third trimester is best time to learn about NBS 10 (58.8) 82 (71.9)
Obstetrician should provide verbal information 7 (41.1) 26 (22.8)

NBS for untreatable conditions in infancy is supported
Would help to prepare caregivers 17 (100.0) 39 (34.2)
Eliminate questions and doubts 6 (35.3) 15 (13.2)
Native Hawaiians emphasized family 4 (23.5)

NBS for late-onset disorders is controversial 
Would help to prepare caregivers 11 (64.7) 42 (36.8)
Parental right to information 3 (17.6) 10 (8.8)
Knowledge would be burdensome 13 (76.5) 54 (47.4)
Risk for vulnerable child syndrome 3 (17.6) 14 (12.3)

Informed consent for NBS 
Unnecessary if education provided prenatally 17 (100.0) 111 (97.4)
May decrease chance that all babies are screened 17 (100.0) 84 (73.7)
Spanish-speaking women worried it would decrease screening

due to language barrier
2 (11.8) 14 (12.3)

Do not mandate NBS for late-onset conditions 17 (100.0) 87 (76.3)
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information immediately before or after the delivery of a 
child. Many described this as impractical because they 
were too exhausted to understand the details of the test. 
Instead, mothers from each focus group independently 
suggested that education be provided during the prenatal 
period. The women argued that having NBS information 
prenatally would give them time to better comprehend 
the implications of NBS.

  While there was some variation, most thought receiv-
ing NBS education during the third trimester was ideal. 
The participants felt their babies became more ‘real’ to 
them during the third trimester, and they would there-
fore be more likely to pay attention to information about 
newborn procedures.

  Participants from 7 focus groups (2 rural Hawaii 
groups, 3 Alaska groups, and 2 African-American groups) 
independently identified the obstetrician as the most 
practical person to provide NBS education, and at least 
one mother from each group wanted a verbal explanation 
about NBS. These women reasoned that simply distribut-
ing a NBS brochure would be unsuccessful because many 
parents would not read it. A mother from an African-
American focus group explained: ‘If someone gave me [a 
NBS brochure], it would become junk mail. And what do 
you do with junk mail? You trash it. So it’s important for 
someone to sit me down and explain this piece of paper.’

  Newborn Screening for Untreatable Disorders That 
Present in Infancy Is Supported 
 All participants supported NBS for untreatable condi-

tions presenting in infancy. Many women wanted this in-
formation to prepare themselves, their families and med-
ical professionals to cope with potential complications of 
the disorder. Others stated that an early diagnosis would 
eliminate questions and doubts about their child’s illness. 
They explained it would be harder not knowing what was 
wrong with their baby than it would be to deal with pos-
itive NBS results identifying an untreatable condition.

  When compared to mothers of other ethnic back-
grounds, Native Hawaiian participants consistently em-
phasized the importance of sharing NBS information 
with family members. All said they would turn to their 
families for help and support if their newborn was diag-
nosed with an untreatable condition. They described the 
family unit as vital during times of emotional strain and 
saw it as a significant source of strength. A Native Hawai-
ian participant from a rural Hawaii focus group clarified 
this point:   ‘Well, normally, here in Hawaii … family is 
very important. It’s the backbone of everything here in 
the islands. And your family will be behind you 100%, 

anything that you need … all your ‘ohana [Hawaiian 
word for ‘family’] would be there if something happened.’

  After realizing that positive NBS results could have 
implications on the reproductive risks of other family 
members, some Native Hawaiians additionally felt an ob-
ligation to have their newborns screened so that results 
could be disclosed to their families.

  Newborn Screening for Late-Onset Disorders Is 
Controversial 
 Attitudes toward NBS for DMD and AD were mixed. 

Participants from 12 focus groups were evenly split over 
NBS for these disorders, participants from 2 groups (ru-
ral Hawaii group and Washington mixed ethnicity group) 
unanimously supported this type of screening, and par-
ticipants from 3 groups (urban Hawaii group, rural Ha-
waii group and Washington mixed ethnicity group) were 
unanimously against NBS for conditions that manifest in 
childhood or adulthood. A review of the transcripts from 
the 5 focus groups which unanimously supported or op-
posed NBS for late-onset conditions revealed that each of 
the participants independently agreed or disagreed with 
NBS for DMD and AD versus being persuaded by a dom-
inant voice.

  In total, 56 participants (49.1%) indicated they would 
screen their newborns for DMD and AD, while 58 par-
ticipants (50.9%) would not want their newborn screened 
if a preventive treatment was unavailable. The age of on-
set of the condition did not influence whether a partici-
pant supported or opposed NBS for late-onset disorders. 
Mothers who were interested in late-onset NBS wanted 
NBS results for both DMD and AD, and mothers who did 
not want their newborn screened said they were against 
NBS for both conditions.

  The 56 participants who supported NBS for late-onset 
conditions believed it would be helpful to know any in-
formation about their child, including predictive testing 
results. Using phrases like ‘knowledge is power,’ these 
mothers argued that the information would help them 
plan for the future, learn about the disorder, advocate for 
a treatment, and keep abreast of current research.

  In 3 focus groups (urban Hawaii group, African-
American group and Washington mixed ethnicity 
group), the discussion led to a debate about parental 
rights. At least 2 participants from each group believed 
that a child’s health information belongs to the parents. 
They reasoned that parents have a right to know the dis-
eases their children will develop, including late-onset 
conditions like AD.
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  The most common concern among the 58 mothers 
who did not want their newborn screened was the poten-
tial for the knowledge to become psychologically taxing. 
These participants expressed discomfort over predictive 
NBS and believed that coping with the results would be 
difficult. They described the knowledge as ‘burdensome’ 
and felt it would dramatically increase parental anxiety.

  Participants from 3 focus groups (urban Hawaii group, 
Washington mixed ethnicity group, and English-speak-
ing California group) additionally worried that some par-
ents might treat a healthy child as disabled if they knew 
he/she would develop DMD or AD in the future. The fol-
lowing quote from a mother in an urban Hawaii group 
reflects the discussions:   ‘If the child is normal and then 
you know that at a certain age they’re going to get [a con-
dition] … it might handicap them. The parent tries to 
protect the child, but … they [end up] doing everything 
for the child … and then the child has this mentality
that … I’m going to get this disease and I don’t have to do 
anything … So it’s dangerous in that sense.’

  Other participants discussed the more extreme pos-
sibility of parents physically harming their child if they 
knew that he/she would develop a debilitating condition 
later in life.

  Informed Consent for Newborn Screening 
 All participants except 3 mothers in an English-speak-

ing California group supported mandatory NBS for con-
ditions presenting in infancy, with the provision that 
NBS education is provided prenatally. Most participants 
were more troubled over the lack of NBS education than 
by the lack of consent. Some mothers worried that in-
formed consent might cause parents to refuse NBS due to 
lack of knowledge, while others were concerned that in-
formed consent would decrease equal access to NBS.

  Spanish-speaking participants, in particular, strongly 
supported mandatory NBS for conditions presenting in 
infancy. They explained that members of the Spanish-
speaking community are often unaware of the benefits of 
medical intervention and public health activities and 
might refuse NBS due to lack of information. Other Span-
ish-speaking mothers worried that the language barrier 
would deter parents from NBS if an informed consent 
system were instituted. One Spanish-speaking partici-
pant summarized this view:   ‘Sometimes there are people 
that don’t know even a bit of English [and] in the hospi-
tals, people know absolutely no Spanish … They speak 
half Spanish and half English and they don’t understand 
each other … And as they’re babies, they’re going to die 
because their parents couldn’t understand?’

  However, due to the wide gaps in beliefs over NBS for 
late-onset conditions, most participants believed that 
NBS for conditions that occur in late childhood or adult-
hood should not be mandated and that parents should be 
able to choose whether or not to screen their child.

  Discussion 

 Newborn Screening Education 
 Our results show that parents lack information about 

routine NBS and believe that NBS education should be 
provided during the third trimester of pregnancy by ob-
stetricians. This supports findings from previous studies 
conducted in the U.S., U.K. and Netherlands  [17–20, 23] .

  Like the mothers in our study, several professional 
groups have advocated for incorporating NBS education 
into prenatal care and for obstetricians to counsel parents 
about NBS  [24–26] . However, when surveyed about NBS, 
less than 33% of obstetricians reported consistently dis-
cussing NBS with families  [27, 28] . Lack of time and 
knowledge were most often cited as reasons for not ex-
plaining NBS, but many also believed that NBS was a pe-
diatric issue and therefore outside of the scope of prenatal 
care  [27–29] . This confusion about the obstetrician’s role 
in NBS is amplified by the failure of most U.S. states to 
define the responsibilities of healthcare providers in NBS 
education  [30] .

  To engage obstetricians within the NBS system, the 
public health community must first clearly delineate 
their responsibilities in counseling families about NBS. 
Comprehensive educational resources must also be made 
available to help obstetricians inform parents about NBS. 
Some suggest that a U.S. policy for NBS education and 
materials content would improve the quality of NBS re-
sources and allow healthcare professionals to more easily 
provide NBS education  [31] . Ensuring prenatal NBS edu-
cation, thus, requires that public health and healthcare 
professionals work collaboratively to develop clear poli-
cies about NBS educational resources and define the roles 
of clinical providers in NBS education.

  Newborn Screening for Untreatable Disorders That 
Present in Infancy 
 Women in all 17 focus groups supported NBS for un-

treatable conditions presenting in infancy. This directly 
contradicts Wilson and Junger’s second screening prin-
ciple which states that a screened disorder must be associ-
ated with an available treatment. The women’s views also 
challenge opinions held by many professionals who be-
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lieve a disorder should not be included in NBS if the ben-
efit of medical treatment is uncertain  [32–34] .

  Bailey contends that medical treatment is only one 
benefit of NBS  [35]  and argues that NBS should be justi-
fied not on the availability of treatment, but on whether 
a benefit is obtained  [36] . This view is strongly supported 
by participants who felt that the nonmedical benefits of 
NBS outweighed the medical ‘harm’ of a lack of treat-
ment. They consistently emphasized the importance of 
emotional preparation, support and research and alluded 
to the avoidance of the ‘diagnostic odyssey’ often experi-
enced by families of severely ill children  [37] .

  Native Hawaiian participants particularly wanted this 
information to share with their ‘ohana, or family. The 
concept of ‘ohana is an important value within the Native 
Hawaiian culture  [38] , and the ‘ohana’s well-being often 
takes precedence over the individual needs of family 
members  [39, 40] . This cultural sense of responsibility, or 
kuleana, for the ‘ohana explains the emphasis Native Ha-
waiian mothers placed on obtaining and sharing NBS in-
formation. Only Native Hawaiian participants justified 
NBS by citing the benefit of communicating recurrence 
risks to family members, and this reasoning is likely root-
ed in their cultural ideas of kuleana and ‘ohana.

  Participants’ acceptance of NBS for untreatable condi-
tions presenting in infancy is significant, especially given 
the diversity of the women in our study. This unanimous 
support suggests that Wilson and Junger’s screening 
principles should be updated to include a broader concept 
of benefit beyond that of medical treatments, and pro-
vides evidence for those challenging the tenet that NBS 
should only be considered if a treatment is available.

  Newborn Screening for Late-Onset Disorders 
 Participants’ reactions were mixed regarding NBS for 

disorders that manifest in childhood or adulthood. Some 
wanted NBS results for preparation or to advocate for a 
treatment, while others viewed the information as bur-
densome. 

  Although several professionals support predictive 
testing of minors and the authority of parents to test chil-
dren for late-onset conditions  [41–44] , this support is giv-
en within the context of a family history that puts the 
newborn at high risk for a particular condition. Most pro-
fessionals will not consider population-based predictive 
screening in newborns, and many genetics societies have 
cautioned against predictive testing of minors for condi-
tions lacking treatment  [11–16] . They cite the loss of the 
child’s future autonomy (since parents, and not the child, 
make the decision to be tested), the breach of confidenti-

ality (since parents will know the child’s results) and the 
possibility of psychosocial harm as arguments against 
predictive testing in children  [45] . For these reasons, pro-
fessional groups recommend postponing predictive test-
ing until a child reaches the age of majority.

  Nevertheless, approximately 50% of our participants 
were interested in the NBS information. While this dif-
ference in parent and professional attitudes could repre-
sent different levels of knowledge, the conflicting views 
may also signify different values  [17] . If this is the case, 
involving the public in the development of genetic and 
NBS policies is necessary to ensure that the values held 
by the lay population are represented and considered by 
professional societies  [18] .

  Because NBS for late-onset conditions was not univer-
sally supported, predictive testing should not be included 
in a mandatory, population-based screening program. 
Instead, if it is conducted, it should be offered with prop-
er informed consent within a program designed to max-
imize parent education. In addition, screening for late-
onset conditions should be offered after the newborn pe-
riod to ensure that parents do not confuse optional testing 
with routine NBS  [46] .

  Informed Consent for Newborn Screening 
 Participants indicated acceptance of mandatory NBS 

for disorders presenting in infancy, including those with-
out effective treatments, provided that NBS education oc-
curs prenatally. This confirms previous findings that par-
ents are more concerned about NBS education than con-
sent  [17, 18, 20, 47]  but challenges professionals who 
believe mandatory NBS is only justified for disorders that 
fulfill Wilson and Junger’s screening principles  [6–8] .

  Mothers expressed several fears related to informed 
consent for NBS, including the possibility that it might 
reduce uptake and decrease equal access. Uncertainty 
does exist about the implementation of informed consent 
 [19] , and maintaining a successful informed consent sys-
tem requires both time and money  [48] . In a California 
pilot study of informed consent and expanded NBS, con-
sent was obtained for only 47% of births compared to the 
over 90% participation rate obtained for traditional man-
datory NBS  [9] . This significant decrease was attributed 
to poor hospital consent procedures and demonstrates 
the difficulties of administering an informed consent 
system.

  The effectiveness of informed consent also depends on 
the education level, income and English-speaking ability 
of the patient  [49] . Indeed, Spanish-speaking participants 
were especially concerned that the language barrier 
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would contribute to a decrease in participation if NBS 
was voluntary. For these reasons, mothers supported 
mandatory NBS for conditions presenting in infancy.

  However, mothers did not support mandatory NBS for 
disorders that present during childhood or adulthood. 
Due to the divisive nature of this issue, participants be-
lieved that if predictive testing is offered, it should be 
done with informed consent and should not be included 
in routine NBS.

  Limitations 
 Our focus groups were limited in number and scope. 

Although efforts were made to ensure diversity, the 
groups only included mothers of healthy children and did 
not represent the U.S. population. In addition, most par-
ticipants were highly educated; mothers with less educa-
tion may have had different opinions. Finally, the amount 
of time allotted to the discussion of such complex issues 
as NBS for disorders without treatment was limited. Cer-
tain subjects, such as NBS for late-onset disorders, should 
be explored more thoroughly, perhaps as a single topic of 
future focus groups.

  Conclusions 

 The study revealed interesting consensuses among 
participants on issues that cause dissent among public 
health and healthcare professionals. Parent attitudes dif-
fered from some in the medical community with regard 
to informed consent for NBS, NBS for conditions without 
effective treatments and predictive testing of children for 
late-onset disorders. This study provides some insight 
into how mothers perceive several current and potential 
issues surrounding the expansion of NBS using new tech-
nologies and underscores the need for continued re-
search, involvement and consideration of parent attitudes 
in the development of NBS policies.
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