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Objective To identify and quantify public preferences for attributes of newborn screening conditions.
Study design We conducted an online national survey of the public (n = 502) to evaluate preferences for attri-
butes of candidate newborn screening conditions. Respondents were presented with hypothetical condition pro-
files that were defined using 10 attributes with 2-6 levels per attribute. Participants indicated whether they would
recommend screening for a condition and which condition attributes were most and least important when making
this decision (best–worst scaling). Difference scores were calculated and stratified by condition recommendation
(recommend or not recommend for screening). Regression analyses were used to evaluate the effect of attributes
on choice to screen or not screen.
Results The number of babies diagnosed was important to those who would recommend newborn screening for
a profile, and age at which the treatment would start was important to those who would not recommend newborn
screening. Cost was considered to be a key attribute, and treatment effectiveness and impact of making the di-
agnosis through newborn screening were of low importance for both groups.
Conclusion Public preferences identified through survey methods that provide an adequate baseline under-
standing of newborn screening can be used to inform newborn screening decisions. (J Pediatr 2018;201:62-8).

See editorial, p 8

N ewborn screening is one of the most successful public health programs, having screened hundreds of millions of chil-
dren for serious inherited disorders and saved many newborns from death and severe disability.1 The decision about
which conditions to add to a state newborn screening panel can be made through a number of processes, such as leg-

islative mandate, department of public health regulations, or vote by a committee of medical and public health experts. The
decisions also may be influenced by the Advisory Committee on Heritable Disorders in Newborns and Children, which pro-
vides evidence-based recommendations about which conditions should be added to a Recommended Uniform Screening Panel
for all states.2

Public input in decisions about which disorders should be screened through newborn screening has been limited to public
advocacy. This important, but select, view of public preferences3 often is provided by parents of affected children or advocates
for rare disease organizations. Missing is meaningful input from the general public, who finance the programs through tax dollars
and whose children undergo this mandatory screening. The view of the general public is important because there are limited
resources available to implement screening for the increasing numbers of candidate disorders. As a result, decisions must be
made about which disorders should be given preference for screening based on a
number of disorder characteristics (eg, number of children diagnosed, success of
treatment). When available evidence must be placed in a value context, the pub-
lic’s preference regarding newborn screening conditions can provide useful ad-
ditional information for newborn screening programs.

A number of US- and Canadian-based studies have attempted to examine the
public’s preferences about newborn screening.4-7 However, these studies suffer from
limitations that affect generalizability of their findings. First, these studies fre-
quently queried public opinion about specific conditions—as opposed to the spe-
cific attributes, or characteristics (eg, age of onset, success of treatment), of
conditions. Queries about conditions, rather than disease characteristics, may bias
respondents based on their previous experience with the condition. Second, some
studies were conducted by using focus groups and/or general surveys of select popu-
lations and did not have a broad and diverse representation of the general public.

Understanding which attributes, or characteristics, of candidate newborn screen-
ing conditions are important to the general public may be useful information for
newborn screening program committees to consider alongside their current
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evidence-based evaluation—especially when evidence is limited,
as is often the case with rare disorders.8,9 Given the paucity of
information concerning US public preferences about candi-
date newborn screening conditions for this mandatory public
health screening program, we aimed to identify and quantify
public preferences for important condition attributes or
characteristics.

Methods

An online survey was used to quantitatively measure the
relative value of attributes for newborn screening candidate
conditions using best–worst scaling. In this study, we used
best–worst scaling, a preference measurement method from
marketing economics and type of conjoint analysis.10 Best–
worst scaling provides the relative value of characteristics of
a condition (eg, age of onset, success of treatment) by asking
the respondent to choose the best and worst attribute
from among a list. Best–worst scaling has been used in
healthcare to identify characteristics that are most important

to healthcare decision-making11,12 and research policymaking13

and to better understand the most and least important
factors associated with health programs.14 This study used a
profile case approach as described by Flynn et al12. A set of
attributes was identified to describe candidate conditions for
newborn screening. Each attribute was associated with a set
of levels to describe the possible states of that specific attri-
bute (eg, the attribute for age of onset would include levels
of infancy, childhood, and adulthood) (Table I). Respon-
dents are asked to review a profile (hypothetical condition)
and to select the most and the least important factors (attribute/
level) in the profile.15 By requesting 2 responses, more data
about the respondent’s preferences can be collected, provid-
ing greater insight into the respondent’s decision-making
process.15

Eligible participants were sampled randomly from GfK
KnowledgePanel, a nationally representative online panel of
US adults that has been widely used in other pediatric health
surveys.16-18 Eligible participants were noninstitutionalized adults
age 18 years and older residing in the US and were surveyed
from September to October 2015. This study was approved by

Table I. Condition attributes and levels

Attributes Levels

1. Number of babies diagnosed 1. 1 in 100 000
2. 5 in 100 000
3. 10 in 100 000
4. 20 in 100 000

2. Chance that a positive newborn screening
test result is wrong

1. 1%
2. 7%
3. 28%
4. 80%

3. Cost of confirming testing and diagnosis 1. $10
2. $100
3. $1000
4. $10 000

4. Likelihood of developing symptoms 1. Very unlikely to develop symptoms
2. Unlikely to develop symptoms
3. Likely to develop symptoms
4. Very likely to develop symptoms

5. Seriousness of symptoms without treatment 1. A child would be able to do all daily activities
2. A child would be able to do most daily activities
3. A child would be able to do some daily activities
4. A child would be able to do no daily activities

6. Age when symptoms develop and life
expectancy without treatment

1. Symptoms develop in infancy; child expected to die in infancy
2. Symptoms develop in infancy; child expected to die in childhood
3. Symptoms develop in childhood; child expected to die in childhood
4. Symptoms develop in childhood; child expected to die in adolescence
5. Symptoms develop in childhood; child expected to die in adulthood
6. Symptoms develop in adulthood; child expected to die in adulthood

7. Start of treatment 1. Within a few weeks of birth
2. During the first year of life
3. During childhood
4. During adolescence

8. Success of treatment 1. Treatment will cure the disease
2. Treatment will prevent the disease from getting worse
3. Treatment will slow the worsening of the disease
4. No treatment is available, but care will be given to relieve symptoms

9. Side effects of treatment 1. Potential death
2. Serious side effects of treatment, but will not die
3. Mild side effects
4. None

10. Impact of diagnosis through newborn
screening

1. Parents will know about the baby's disease sooner and treatment will be more successful
2. Parents will know about the baby's disease sooner, but this will have no change on the success of treatment
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the institutional review board at the University of Michigan
Health System.

The survey instrument was developed based on informa-
tion gathered from literature searches, expert consultation, and
focus groups. Based on information gathered from all of these
sources, 10 attributes were identified as being the most im-
portant to the consideration of candidate conditions for
newborn screening. Each attribute was defined with 2-6 pos-
sible levels depending on the attribute (Table I). The survey
instrument was then refined based on extensive cognitive testing
with in-person interviews (n = 38).

The survey instrument contained an introductory section
that provided a detailed introduction section on the ratio-
nale for newborn screening as well as the organization and de-
livery of newborn screening services, including how conditions
are added to state-level newborn screening panels (Appendix;
available at www.jpeds.com). Respondents were asked to
imagine that they were a member of a committee respon-
sible for recommending that a condition be screened for by a
state-level newborn screening program. Respondents were then

presented with 4 profiles of hypothetical newborn screening
candidate conditions. Each profile contained a preset list of at-
tributes and a selected value for each attribute that was gen-
erated using an efficient experimental design to identify a
feasible list of profiles for inclusion.10

In each case, respondents were asked to make a recommen-
dation for or against screening for the candidate condition given
the specified profile and indicate which attribute was the most
important and which attribute was the least important when
making the decision to recommend or not recommend the con-
dition (Figure 1). The final section also included questions on
the respondent’s confidence in their responses, experience with
a family member with a newborn screening condition, and se-
lected sociodemographics (household size, income). Respon-
dent age, sex, race and ethnicity, and education were collected
by the survey vendor.

Statistical Analyses
Difference scores for each attribute level were calculated by sub-
tracting the number of times it was selected as the most

PRACTICE QUESTION: Imagine that, as a member of a committee, you can recommend screening for a 
disease through a state newborn screening program.  

Would you recommend a newborn screening test for this disease?

□ Yes, I would recommend screening for the disease
□ No, I would not recommend screening for the disease

Please select what you think is the (1) most important and (2) least important characteristic that helped you decide 
whether or not to screen for this disease. 

Least 
Important Characteristic Most 

Important
□ Number of babies diagnosed: 1 in 100 000 □

□
7% (7 in 100) chance that the positive newborn screening test is wrong and the 

baby does not have the disease. □

□ Cost of testing and diagnosis:  $10 000 □

□ Unlikely to develop symptoms □

□
Without treatment, a child would be able to do most daily activities like taking 

care of themselves, school, sports, and chores □

□
Symptoms develop in childhood (1–12 years) and 

expected to die in childhood (1–12 years) without treatment □

□ Treatment starts during childhood (1–12 years) □

□ Treatment will cure the disease □

□ A child will experience mild side effects of treatment □

□
With newborn screening, parents will know about the baby’s disease sooner and 

treatment will be more successful □

Figure 1. Sample best–worst scaling question.
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important characteristic minus the number of times it was se-
lected as least important. Greater positive difference scores
represent attribute levels that have been selected more often
as “most important” to the respondent’s decision whether or
not to recommend screening. Conversely, more negative dif-
ference scores represent attribute levels that have been se-
lected more often as “least important” to the respondent’s
decision whether or not to recommend screening. Attribute
levels with difference scores close to zero are those that are in-
consequential to respondents’ decisions. We stratified these dif-
ference scores by whether or not the respondent recommended
the condition.19

Regression Analysis. A generalized estimating equation logit
model was used to analyze the best–worst questions and
examine the relationships between the presence of different
attribute levels and the respondent’s recommendation in favor
of or against each profile representing a newborn screening
program. This approach adjusts for clustering at the respon-
dent level. Effects coding was used for categorical attribute
levels.20 All analyses were conducted in STATA, version 13
(StataCorp, College Station, Texas).

Results

A total of 502 individuals completed the survey (response
rate = 60%). More than 60% of the sample was older than 45
years; 83% of respondents were white, and 32% had at least
a college education (Table II).

When presented with a profile representing a candidate
newborn screening condition, respondents recommended
screening for 56.8% of the profiles and recommended against
screening for 29.6% of the profiles (respondents did not rec-
ommend for or against for 13.6% of the profiles). The im-
portance of attributes differed by whether a respondent would
recommend the condition for screening or not. Of note, we
compared the demographic characteristics between respon-
dents who answered all best–worse scaling questions and those
who did not answer 1 or more questions. We found no sta-
tistical difference in the demographic characteristics of these
2 groups.

When respondents recommended screening for a condi-
tion profile, they indicated cost of testing and the number of
babies diagnosed as the most important attributes behind this
decision (Figure 2, A). Attributes least important to respon-
dents’ decision to recommend screening were age when symp-
toms start, success of treatment, and the impact of making the
diagnosis through newborn screening (ie, whether or not earlier
knowledge of disease would be likely to affect the success of
treatment).

When respondents recommended against screening for a
condition profile, they also indicated cost as the most impor-
tant attribute behind this decision, followed by the age at which
the child would start treatment (Figure 2, B). Attributes least
important to respondents’ decision to recommend against
screening included the chance that the test was wrong and the
success of the treatment.

In regression analysis, increasing the number of babies di-
agnosed, decreasing the chance the test is wrong, and no treat-
ment side effects experienced by the child were significantly
associated with a recommendation in favor of newborn screen-
ing for the profiled condition (Table III; available at
www.jpeds.com). However, the impact of newborn screening
on treatment success was not associated with the recommen-
dation for or against newborn screening for a profiled condition.

Discussion

In this study, we identified the relative importance of attri-
butes of newborn screening conditions from a public perspec-
tive. In this study, we found that the public most frequently
reported cost as the most important attribute for a candidate
newborn screening condition, regardless of whether or not they
would recommend screening for the condition. The age at
which symptoms start, success of treatment, and impact of
newborn screening on treatment success (ie, whether or not
earlier knowledge of disease will affect success of treatment)
were rated as the least important factors in deciding to rec-
ommend in favor of a screening for a condition. Unfortu-
nately, there are a paucity of comparative data because most
published studies on public attitudes about newborn screen-

Table II. Participant characteristics (n = 502)

Characteristics Frequency (%)

Age, y
18-29 76 (15.1)
30-44 117 (23.3)
45-59 151 (30.1)
60+ 158 (31.5)

Sex
Female 241 (48.0)
Male 261 (52.0)

Ethnicity
Hispanic 56 (11.2)
Non-Hispanic 446 (88.8)

Race
American Indian, Alaska Native 6 (1.2)
Asian 17 (3.4)
Black or African American 48 (9.6)
Native Hawaiian/ Pacific Islander 1 (0.2)
White 418 (83.3)
2 + races 12 (2.4)

Education
Less than high school 43 (8.6)
High school 124 (24.7)
Some college 143 (28.5)
Bachelor's degree or higher 192 (38.2)

Household size
1 99 (19.7)
2 201 (40.0)
3 76 (15.1)
4 67 (13.3)
5+ 59 (11.8)

Household income
<$25 000 71 (14.1)
$25 000-$49 999 111 (22.1)
$50 000-$74 999 81 (16.1)
$75 000-$99 999 78 (15.5)
≥$100 000 161 (32.1)
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ing are conducted with small, select populations and focus on
individual disorders.21-25

Our findings may indicate that the public prefers the knowl-
edge provided by newborn screening regardless of the avail-
ability of effective treatment. This perspective challenges a
historical tenet of newborn screening that conditions should
only be screened for if there is an effective treatment for the
condition. It is a perspective that has been raised among pro-
fessionals in the newborn screening community and borne out
in other studies of public preferences.8,26 It is possible that our
participants’ preferences regarding effective treatment reflect
this broader debate. Although a cure may not yet be avail-
able, the public may view that the knowledge gained by a di-
agnosis through newborn screening could help avoid a future
diagnostic odyssey for the affected child, inform the parents’
reproductive decisions, and allow the patient the opportu-
nity to participate in early interventions and clinical trials to
potentially slow disease progression.8 Admittedly, this view chal-
lenges the current ethical framework of this mandatory screen-
ing program.27

Important barriers to gathering data on the preferences of
a wider public audience in the past have included easy access

to a representative population and a methodology that allows
for generalizable findings. Using best–worst scaling method-
ology in a diverse population, we have attempted to address
these barriers. Although conditions that previously added to
a state newborn screening panel and candidate conditions under
consideration for addition to a panel are each unique, they can
be compared using a set of common characteristics or attri-
butes such as incidence rate and false positive rate. Compar-
ing the range of values for different attributes allows for
identification of condition types prized most by the public
without the confounding cultural or personal biases associ-
ated with a specific condition. Although we conducted an ex-
tensive literature search, as well as expert review, of our
attributes, it is possible that we did not include all relevant at-
tributes. Of note, there is a limit to the number of attributes
that can be used without complicating the analyses. Of note,
regression results confirmed the most and least important at-
tributes identified by importance scores. However, some of the
middle-ranked attributes were not significant. The sample may
not have sufficient sample size to identify significant differ-
ences for these attributes. An alternative explanation could be
that these middle-ranked attributes were not significantly

A. Condition Profiles Recommended

Attribute Attribute Level Total

1 2 3 4 5 6

Cost of testing 69 79 70 60 - - 278
No. of babies diagnosed 44 43 26 38 - - 151
Chance test is wrong 16 18 36 21 - - 91
Likelihood of symptoms 11 18 3 16 - - 48
Start of treatment 2 10 11 5 - - 28
Side effects of treatment 4 -5 9 13 - - 21
Seriousness of symptoms -17 -9 -17 -16 - - -59
Impact -97 -79 - - - - -176
Success of treatment -68 -38 -38 -36 - - -180
Age symptoms start -34 -38 -26 -31 -47 -32 -208

B. Condition Profiles NOT Recommended

Attribute Attribute Level Total

1 2 3 4 5 6
Cost of testing 13 20 25 5 - - 63
Start of treatment 15 6 12 13 - - 46
Likelihood of symptoms -1 0 8 13 - - 20
No. of babies diagnosed 13 8 -8 6 - - 19
Impact -5 11 - - - - 6
Side effects of treatment -4 -7 1 13 - - 3
Age symptoms start -2 -2 -5 1 -3 5 -6
Seriousness of symptoms -3 -8 5 -6 - - -12
Success of treatment -14 -2 -12 -5 - - -33
Chance test is wrong -12 -34 -33 -23 - - -102

Figure 2. Difference scores for attributes of newborn screen programs. A, Condition profiles recommended; B, condition pro-
files NOT recommended. Difference scores for each attribute level were calculated by subtracting the number of times it was
selected as the most important characteristic minus the number of times it was selected as least important. Greater positive
difference scores represent attribute levels that have been selected more often as “most important” to the respondent’s deci-
sion whether to recommend screening. Conversely, more negative difference scores represent attribute levels that have been
selected more often as “least important” to the respondent’s decision whether to recommend screening. Attribute levels with
difference scores close to zero are those that are inconsequential to respondents’ decisions.
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different from each other and did not have a significant impact
on the choice.

One limitation is that this study did not identify strong
preferences for several attributes that were identified as im-
portant in other focus groups and previous literature. One
explanation of this is that consideration of newborn screen-
ing programs is a complex cognitive task that requires lengthy
reflection and deliberation. Given this possibility, future as-
sessments of public preferences should explore the use of
deliberative processes28,29 that may better capture public pref-
erences. Methods such as deliberative polling or consensus
conferences represent one way to engage a larger, representa-
tive portion of the public.30 Other examples of the use of
deliberative processes in healthcare policymaking is the Na-
tional Health Service Citizen Jury program in the United
Kingdom, in which a purposive sample of the general popu-
lation meets for several days to learn about and consider key
public health policies.31 Such intensive programs in which
public representatives have an opportunity to learn about a
complex program and its attendant benefits and harms may
be a more effective strategy for deriving public input for
newborn screening programs. Studies such as the one de-
scribed here can provide important foundational data that
can be used to guide the development of future deliberative
projects in the US. The key drawback is that deliberative
processes can be costly and resource intensive. However, we
encourage newborn screening decision makers either at the
state or federal level to consider using such deliberative ap-
proaches to elicit public feedback both for candidate conditions
under consideration and also for input for ongoing newborn
screening panels.

The study has additional limitations that also should be con-
sidered. We focused on a wide age range of the population,
given that the entire population is responsible for the funding
of newborn screening. As a result, we did not have enough
power to examine important subgroups, such as pregnant
women. Our population was slightly older, more educated, and
had a higher income than the general US public. They also had
a greater percentage of 2- and 5-person households. There-
fore, it is likely that difficulties with comprehending newborn
screening would be increased in a more representative popu-
lation. Finally, we did not include visual aids to help explain
the “number of babies diagnosed” attribute and respondents
may not have had the math literacy to understand attributes
presented numerically. Future studies should use risk graph-
ics to better convey risk information to a wide audience.32

Finally, although the majority of newborn screening costs are
born by governmental and private insurance agencies, we chose
to use personal cost as an attribute. Past research suggests that
respondents are less sensitive to cost levels when they are borne
by others.33 Therefore, we sought to use personal cost as an
indirect measure of respondents’ sensitivity to the financing
of newborn screening. ■
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Appendix

Survey Introduction
State newborn screening programs exist in every state. They
make sure babies are screened for certain inherited diseases
before they leave the hospital. These screening programs can
help identify diseases that a baby could develop within a few
days, months, or years even though the baby might appear
healthy at birth. Early detection and treatment of these dis-
eases can prevent brain damage, physical disabilities, costly
medical care, and death.

State newborn screening programs are run by state public
health departments and are funded by taxpayer dollars. Every

state has its own newborn screening program, and each
program can decide for which diseases in newborns it will
screen. If new screening tests become available to detect a
disease, a state newborn screening program might consider
screening newborns for that disease.

When we refer to disease throughout the survey, we
are not asking you to think about any specific disease, but
just diseases in general. Many diseases screened for by
state newborn screening programs are inherited or are
genetic.

Again, we are interested in your opinions about what
types of diseases you think states should screen babies for
at birth.

Table III. Attribute levels and likelihood that respondent’s will recommend screening for a newborn screening profile:
generalized estimating equation logit model

Attribute-level descriptions Coef. (SE) P value

Intercept 0.657 (0.084) .000
No. of babies diagnosed (continuous) 0.043 (0.020) .034
Chance test is wrong (continuous) −0.001 (0.021) .951
Cost of testing (continuous) 0.016 (0.021) .452
Likelihood of symptoms (continuous) −0.023 (0.019) .219
Seriousness of symptoms: able to do all daily activities −0.076 (0.078) .327
Seriousness of symptoms: able to do most daily activities −0.101 (0.071) .156
Seriousness of symptoms: able to do some daily activities 0.125 (0.081) .123
Seriousness of symptoms: able to do no daily activities 0.052 (0.068) .446
Expected to die: infancy −0.066 (0.096) .494
Expected to die: childhood 0.126 (0.065) .052
Expected to die: adolescence or early adulthood −0.156 (0.083) .058
Expected to die: adulthood 0.097 (0.076) .201
Treatment starts: during the first year of life −0.020 (0.065) .752
Treatment starts: during childhood −0.134 (0.074) .071
Treatment starts: during adolescence 0.154 (0.079) .049
Success of treatment: will cure the disease 0.005 (0.080) .955
Success of treatment: will not cure the disease, prevents progression −0.104 (0.072) .149
Success of treatment: will not cure the disease, slows progression −0.081 (0.079) .309
Success of treatment: no treatment is available 0.180 (0.120) .134
Side effects of treatment: may die 0.087 (0.084) .304
Side effects of treatment: serious side effects 0.070 (0.086) .418
Side effects of treatment: mild side effects 0.093 (0.075) .211
Side effects of treatment: none −0.250 (0.106) .018
Impact: will know about disease sooner; treatment more successful −0.044 (0.056) .437
Impact: will know about disease sooner; no change of treatment success 0.044 (0.056) .437

Values in bold indicate statistically significant associations.
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