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Abstract

Many characterize America’s newborn screening initiatives as the modern-day 
miracle of our public health systems. Collectively, state programs manage to test 
the 4 million neonates born every year in the U.S. for at least a minimal number 
of genetic and metabolic disorders. 

These catastrophic diseases, though treatable, are asymptomatic or exhibit no 
clinical signs in the early neonatal period.1 Newborn screening (NBS), then, is the 
only way to identify the disorders early enough so that treatment can be initiated 
before it is too late to prevent harm.2 Thanks to post-screening treatment, every 
year an estimated 3,000 affected infants develop normally instead of succumbing 
to severe liver disease, physical disability, mental retardation or sudden death.3  

My analysis of the ethics of American newborn screening programs (NBSPs) 
is not a concern about their intrinsic morality. It is concern over the fact that 
every year more than 2,000 babies die or suffer morbidity4 precisely because they 
were not comprehensively screened. The ethical dilemma plaguing American NBS, 
then, is that of unequal access to a quality system. Resolving this moral issue 
is a matter of applying the first principle of justice: “to all equally according to 
their needs.”5  As every infant shares equally in a common human nature and, 
therefore, experiences the same natural needs for the goods of health, life, and 
safety, so every newborn is in justice—or by right—entitled to pursue those goods 
(including quality NBS). 

Here I argue that the cardinal responsibility of state administrators is to 
develop just screening systems: programs that make it possible for every neonate 
in every state to have equal access to an advanced, comprehensive and well-
coordinated newborn screening system (NBSS).6  

Part I: Background 

America’s health-based population screening program—with its current multi-
component system of education, follow-up, diagnosis, treatment, and program 
evaluation—began with the development of a single assay. In 1962, Dr. Robert 
Guthrie produced the first “simple, sensitive, and inexpensive screening test”7 
for neonates born with a metabolic disorder called hyperphenylalanemia 
or phenylketonuria (PKU). The latter, a disease most often inherited in an 
autosomal recessive pattern, involves an inborn error of metabolism (IBEM)8 
that causes a toxic buildup of phenylalanine in the infant’s body and, ultimately, 
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retardation and death. In the mid-1960s, Massachusetts mandated the first mass 
NBS program by testing all its infants for PKU. Today all states test for at least 
PKU, congenital hypothyroidism (CH) and galactosemia (GS). 

In the 1990s, laboratory developments produced sophisticated biochemical 
testing methods such as tandem mass spectrometry (MS/MS).9 With the capacity 
to measure for amino acids and acylcarnitines simultaneously in a single, two-
minute assay, MS/MS can be used to screen for 20 treatable inborn errors of 
metabolism (IBEM) and over 30 reportable metabolic disorders. Currently many 
states utilize MS/MS which, together with high-pressure liquid chromatography 
and flourometric methods, make it possible to not only screen for IBEM, but also 
for hematological disorders, endocrinopathies, infectious diseases, and inherited 
disorders such as cystic fibrosis.10   

As of June 1, 2005, the March of Dimes reported that 23 states  
screen for more than 20 of the recommended disorders; 12 states screen 
somewhere between 10 and 20 disorders; and 15 more states and the  
District of Columbia screen for less than 10 conditions. As of this writing, 
Mississippi is the only state that screens for all of the 29 diseases recommended 
by the American College of Genetic Medicine, the Health Resources and Services 
Administration (HRSA), the March of Dimes (MOD) and the American Academy 
of Pediatrics (AAP). 

Prior to the newborn’s discharge, most NBS tests require a blood specimen, 
a few droplets of blood drawn from the baby’s heel and dried on a piece of 
absorbent paper. In a well-coordinated NBSS, collecting the blood specimen sets 
in motion a host of follow-up measures: laboratory analysis of the blood sample; 
notification of test results to clinicians/parents; repeat diagnostic test for test-
positive infants; referral of affected infants to appropriate disease specialists for 
treatment management; and long-term care support coordinated by the involved 
primary physician. 

Part II: Identifying Weaknesses 

Based on NBS studies, I have identified the following design and outcome 
deficiencies in each of the NBSS components as well as operational weaknesses 
in the system as a whole. 

A. Education 
The General Accounting Office reports that there are still a few state programs 
that do not educate parents about NBS. Of the majority that do, less than one-
fourth inform parents of their option to screen for disorders not included in 
the state-mandated screening panel.11,l2  Most importantly, without uniform 
guidelines to stipulate content, there is no way, currently, to guarantee thorough 
NBS education for parents in every state. 

NBS information is generally distributed to hospital staff, midwives, 
pediatricians, primary care providers and local health department staff, with 
the presumption that the latter will distribute the material to parents. But this 
dissemination strategy makes it difficult, if not impossible, to track whether the 
educational materials are ever delivered to parents or whether they adequately 
understand the disseminated information. Furthermore, only a minority of state 
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screening programs involve both obstetricians and pediatricians in parental 
NBS education. And very few programs provide educational information in 
languages other than English.

More than a few states report that program administrators and some 
participating health care professionals, particularly primary clinicians, are 
insufficiently knowledgeable both about the goals and procedures involved 
in NBS in general and with genetic medicine and the latest genetic tests 
in particular. Nor has the introduction of mass spectrometry always been 
accompanied by adequate technical training for both laboratory experts (who 
are expected to perform the analyses) and medical specialists (who will 
interpret the large amount of data generated by the blood sample analysis).13

B. Screening
Wide variability in the number of diseases screened in each state follows 
directly from the lack of uniform criteria for screening expansion.14   Some state 
programs, for instance, decide to screen for new diseases based on: cost,15 test 
availability, and possibility of treatment; others rely on the latest findings of 
disease research, do not figure in costs, and consider diseases for which there 
is no documented treatment. Many state programs cannot expand their testing 
panel to include more than 20 metabolic disorders because they cannot afford 
the expensive spectrometers needed to screen them.16      

There are also divergent informed consent practices. Ten states neither 
notify parents nor procure their consent for screening. Thirty-eight states notify 
parents but do not ask their consent for the collection of the blood sample. Only 
3 states require parents to sign consent forms for NBS.17    

Forty-eight states allow parents to refuse NBS. Twenty-seven state programs 
permit parents to refuse screening only for religious reasons, several allow 
exemptions for any reason. Parents in 5 states are required to give only a verbal 
notification of refusal to screen when it is for a religious reason, and parents in 
one state can verbally refuse screening for any reason.18  

There are no uniform policies specifying the purposes for which residual 
NBS blood samples can be used19 or whether the specimens should contain 
patient identifiers.20 Although residual specimens are currently being used 
for research and epidemiological studies, four states’ programs do not require 
researchers to obtain prior approval. Others allow researchers access to the data 
only upon IRB approval from the state lab or from the state program director. 
Currently, there is also no consensus amongst state programs about the ethics 
of using residual NBS samples for forensics purposes.21 

Some states fund their NBSP, in part or in full, through state tax dollars; 
others finance their program solely through screening fees. According to one 
survey, current fees range from ten to sixty dollars, and eight states charge 
no fee at all. Some programs bundle the cost of genetic counseling, follow-up 
care, treatment and education into the screening costs; others charge only for 
laboratory fees.22

Twenty-six state NBSPs have advisory committees that include lay 
membership. Together with other advocacy or community support groups, state 
advisory committees have raised public awareness of screening for metabolic 
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and genetic diseases, especially among expectant mothers. In addition, they 
have exerted political pressure on state health departments to expand and 
standardize their screening panels.23

C. Follow-up
In general, almost all state screening programs are plagued by an unacceptable 
level of false positive test results, especially in respect to endocrinopathies.24  
Similarly, due to lack of uniform guidelines, programs are also inconsistently 
successful in avoiding false negatives.25   

In respect to achieving the needed rapid turn-around time for repeat testing 
following positive results, some state programs lag far behind others.26  

Even though many NBS specialists have good reason to argue that repeat 
testing ought to be universally mandated, only 8 states require that their 
newborns be screened a second time at a later date. In the other 42 programs, 
repeat screening is only ordered if the first test was before 24 or 48 postnatal 
hours.27  

State NBS notification practices compromise the ability of some parents to 
actively participate in their child’s health care. For instance, in all but 2 state 
programs, normal screening results are reported to the birth hospital, not to the 
parents. Then, almost 80% of surveyed pediatricians followed a “no news is 
good news” rationale in reporting those test results to parents.28 Fewer than half 
the states directly notify parents of abnormal results; no state directly notifies 
parents of normal results. 

While each state program keeps a database of its screened newborns in 
order to track presumptive-positive infants, only two thirds of them are set up 
for inter-state database networking.29

D. Diagnosis
Currently, more than half of America’s NBSPs have regulations in place to 
insure that the diagnostic information they collect is kept confidential.30  
However, the jury is still out on the question at the center of the debate:  
Do insurance companies have the right to know positive diagnostic test results? 
Without appropriate access guidelines, there is always the possibility that 
insurance companies will use NBS diagnostic information to “discriminate  
in … unacceptable ways.”31 Furthermore, few screening programs have set up 
a mechanism for educating insurers about the significance of NBS diagnostic 
results.32

Currently, there appears to be no uniform confidentiality guideline 
stipulating whether parents can withhold their newborn’s diagnosis from the 
primary clinician or whether parents can order the physician not to record the 
information on the newborn’s chart.

State NBSPs vary widely in respect to their provisions for genetic counseling 
and carrier screening for parents and siblings of an infant diagnosed with a 
genetic disease. To date, no consensus on best practices has emerged,33 and 
there are no national quality assurance standards for the actual counseling 
services.34 Disagreements in counseling practice stem from divergent response 
to pertinent questions. First: How should counseling programs handle carrier 
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test results that challenge family relationships such as paternity? Second: Is 
the state screening program responsible for explaining to family members the 
medical implications of being genetically related to diagnose-positive infants.35  
Third: Should NBSPs inform parents of their carrier status and alert siblings to 
voluntary carrier screening? Only a minority of state programs provide genetic 
counseling for parents or siblings who are unaffected carriers.36,37  

E. Treatment
Some state screening programs neither refer their affected newborns for 
treatment nor confirm when their care begins. Only 60% of programs annually 
track affected infants to “ensure continuous access to care, follow-up and 
support” and to provide “the resources to obtain needed medications and 
therapies.”38  However, long-term treatment management (from infancy through 
childhood and adulthood)39 appears to be the weakest link in almost all state 
programs.40     

Furthermore, screening programs vary in their ability to connect primary 
physicians, especially those in rural areas, with clinicians at specialized 
pediatric centers. 

F. Evaluation
There appears to be some limitations within and disparities between state 
NBSPs regarding the evaluation (continuous oversight and improvement) of 
their respective systems. To date, only a few screening programs facilitate 
system excellence by carefully delineating where the activities of each 
system component begin and end so that the networking of their programs is 
“seamless and nonduplicative.”41  Not all state NBSPs are consistent about policy 
formation in respect to quality assurance (QA) standards for all NBS services; 
to monitoring programs that evaluate whether QA standards are realized;  
to ongoing improvements in the various parts of the system beyond testing, or 
to the implementation of duplication-free data collection and networking. 

Some sparsely populated states have managed to meet quality assurance 
standards for testing methods by regionalizing the laboratory component of 
their NBSSs.42 A significant number of programs monitor the quality of their 
screening activities—interpreting complex results as well as tracking diagnostic 
and treatment service delivery—by purchasing the information-processing 
technology that facilitates such evaluation. 

While most states have advisory committees which recommend ways 
of achieving system excellence, some have yet to establish this important 
“public” aspect of program evaluation. Similarly, only a few NBSPs have been 
built in collaboration with their state’s medical or public health professional 
organizations (e.g., State Maternal and Child Health Program, State Laboratory 
of Hygiene, State Division of Public Health, Department of Health and Family 
Services).43 Furthermore, due to insufficient state-federal cooperation on NBS 
issues, state screening programs receive limited advice from national advisory 
committees (ACGM) and national medical (AAP) or public health professional 
organizations (HRSA, March of Dimes).44  

NBS studies suggest a link between the non-judicious management of 
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some state programs and the dearth of uniform quality standards for NBS 
administration. For example, some screening systems have expanded testing, 
but have failed to proportionately expand services in downstream system 
components.45,46

Part III: Recommended Resolutions 

A. Education 
The following national policy guidelines would help to correct the deficiencies 
threatening the quality of the education component of state programs:

First, obstetricians should be responsible for parental NBS education in 
the prenatal period; pediatricians in the postnatal period. In both phases, the 
clinicians must reinforce verbal instruction with printed materials. These same 
clinicians should also provide comparable educational opportunities for non-
English speaking parents. 

Second, primary clinicians should be required to discuss specific aspects 
of NBS with parents: the importance of having a newborn screened; which 
diseases are screened by the state, which by private labs; what a normal test 
results means; what an abnormal test means; the chances of having an affected 
infant (1 in 1500 births);47 how and when parents need to respond to a positive 
test; importance of timely treatment management for affected neonates; and 
websites (http://genes-r-us.uthscsa.edu/nbsdisorders.pdf) where parents can 
find more detailed information about NBS in general, individual state programs 
in particular, and respective parental support and advocacy groups.

Third, NBS program administrators, obstetricians, pediatricians and their 
nursing colleagues should be trained in NBS on levels commensurate with their 
professional involvement.

•  All should be thoroughly acquainted with the nature and goals of 
a quality NBS program and to what extent their state program has 
accomplished those goals. 

•  Primary physicians should, first, understand their respective roles 
and responsibilities in working toward a quality system and, second, 
understand the important interface between them and the laboratory 
and medical specialists involved in diagnosis and treatment. 

•  Pediatricians must be adequately trained to carry out their duties of 
initial management following notification of test results: discuss the 
significance of positive/negative initial screening results; refer the 
affected infant to appropriate medical centers and subspecialists; 
coordinate the scheduling of additional tests necessary for a definitive 
diagnosis, and inform parents of affected newborns about the option of 
carrier status testing and family genetic counseling. 

•  Pediatricians must be trained in the basics of human genetics as well 
as population genetics;48 have knowledge of the actual tests; be aware 
of factors that could influence test results (gestational age, early 
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discharge, diet, and transfusions); and be able to effectively translate 
technical genetic information into layman’s terms so parents can 
understand it.

  
Fourth, genetic specialists involved in NBS diagnosis and treatment must be 

thoroughly conversant in the etiology, pathophysiology, clinical heterogeneity, and 
psychosocial issues associated with each of the screened diseases. They should also 
be required to attend whatever continuing educational opportunities are necessary 
to maintain their professional competency.49 

Fifth, laboratory technologists must have adequate theoretical and practical 
training in biochemical testing, especially that of mass spectrometry.

B. Screening
The following national policy guidelines should help to correct the deficiencies 
threatening the quality of the screening component of state programs:

First, the pediatrician (or appropriate health care representative) should notify 
parents when their newborn’s blood specimen is being collected and screened. (I 
would argue against a policy requiring parental consent for newborn testing. 
The state has the authority to mandate NBS because it is a safe, simple and 
beneficial means of carrying out one of its primary responsibilities: protecting 
the health and welfare of its newborn citizens. In doing so, the state presumes 
[rightly, in my estimation] that any reasonable person, given the chance, would 
chose to be screened. In such a context, parental consent is redundant.)   

Second, there are no justifiable grounds for parental refusal of NBS specimen 
collection and testing. (I would contend that, in Douglas County v. Anaya, the 
Nebraska Supreme Court put sound legal [and ethical] flesh on the argument that 
parents do not have a right to refuse NBS for a religious [and, by implication, for 
any other] reason. The higher court ruled that the screening statute of Nebraska 
is neutral and of general applicability, that is, it “does not aim to infringe upon or 
restrict practices because of their religious motivation” and it only incidentally 
[if at all] imposes burdens on conduct motivated by religious belief. Therefore, 
the state screening statute is presumptively constitutional and need only have 
a “rational basis.”  The reasonable basis—infants “‘can grow and develop to be 
free of a metabolic disease’ through a ‘blood test administration which is merely 
a pinprick to the child’s heel’”—overcomes the Anaya’s constitutional challenge 
(based in their belief that “life is taken from the body if blood is removed from 
it and that a person’s lifespan may be shortened if blood is drawn”).50  

Third, every state ought to screen for a uniform set of diseases (Current 
recommendations: a core panel of 29 [treatable] metabolic and genetic diseases 
and a secondary panel of 25 reportable disorders for which there are no 
documented treatments). 

Fourth, every state should follow a uniform criteria matrix in adding diseases 
to their screening pane. For example: the disease can be detected at a phase 
when it would not ordinarily be clinically detected; an appropriately sensitive 
and specific test is available; benefits of early detection include, but are not 
limited to, treatment of the condition;51 scientific evidence and expert opinion 
corroborate screening for the disease(s) in question. 
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Fifth, standards for specimen collection should include, first, a consistent, 
careful technique to ensure an adequate sample and, second, proper documentation 
from requisition for testing to appropriate processing and follow-up.52

Sixth, every state screening program should be funded by state tax revenues 
earmarked for NBS and by affordable uniform screening fees (covering at 
least partial costs of education, screening, follow-up, treatment and genetic 
counseling). 

Seventh, Federal NBS legislation should authorize a national NBS oversight 
agency to subsidize state screening fees/state tax dollars with federal funding: 
facilitating a) the purchase of expensive spectrometers essential to test 
expansion; b) continuing education for the medical professionals involved in 
NBS; c) educational materials and services for parents and families; d) long-
term support for affected children;53 and e) payment of screening fees for parents 
who are poor, uninsured or lack a permanent home. National policy should 
specify realistic screening fees, relying on the proven cost-effectiveness of NBS 
where protracted benefits to affected individuals aggregate over costs.54

Eighth, in deciding legitimate uses of residual NBS specimens, the interests 
of parents and minors must be balanced against those of researchers (the study 
of medical genetics)55 and forensic experts (the pursuit of law enforcement goals). 
If residual blood samples are used for either purpose, proper consent must be 
obtained from the parent or the patient if they are of age.

Ninth, screening specimens should be stored in ways consistent with patient 
privacy (e.g., using a coding system that prevents researchers from knowing the 
identity of the newborn but allows authorized individuals to decode a specimen 
if a future need arises). 

C. Follow-up
The following national policy guidelines would help to correct the deficiencies 
threatening the quality of the follow-up component of state programs:

First, the level of false positive results must be brought to an acceptable level 
through mass spectrometry analysis and by designing tests with more specific 
markers for the detection of the respective diseases,56 (particularly congenital 
endocrinopathies).

Second, the administration of initial screening and the follow-up of positive 
tests must be ordered correctly and performed on an appropriate schedule. 

Third, repeat tests should be mandated for all infants at a specified interval 
after initial screening. Mandated repeat testing is necessary because a) newborns 
tend not to have adequate protein intake by the time of the initial test; b) some 
infants are transfused prior to the initial screening test; c) some infants receive 
antibiotics or other interfering substances that could limit the interpretation 
of results; d) some infants are premature, or e) in the case of heat-damaged 
specimens, some tests are inadequate or results are inconclusive.

Fourth, testing laboratories (public and private) should notify primary 
clinicians of test-positive infants immediately and inform involved clinicians of 
test-negative infants within 7 days. 
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Fifth,  primary clinicians (pediatricians) should promptly report test results 
to parents verbally and in writing and then discuss their implications: the 
chances are good that a test-positive infant does not have the disorder, but more 
definitive tests need to be scheduled without delay; there is a high probability 
that a test-negative baby will not evidence the disease later, but parents need 
to inform the pediatrician immediately when they observe any weakness or 
developmental delays in their infant. 

Sixth, primary clinicians should follow the “Action Sheet”57 guidelines 
developed by ACGM for each screened disease to assure an expeditious response to 
test-positive infants and a step-by-step timely pursuit of diagnosis and treatment.

D. Diagnosis
I recommend the following national policy guidelines to help correct the 
deficiencies threatening the quality of the diagnosis component of state 
programs:

First, every state NBSP should employ the number of specialists proportionate 
to the diagnostic demands (testing, analysis) within its system.

Second, post-diagnostic genetic counseling and carrier screening for the 
parents and family of affected newborns must follow appropriate quality assurance 
standards: counselors must have adequate genetic and psychosocial training; 
carrier testing should be available but on a voluntary basis; the best interests of 
the involved sibling or parent is the driving principle of carrier status screening; 
potentially untoward information (non-paternity, e.g.) could be withheld as 
long as the best interests of all others involved are not compromised.

Third, insurance companies do not have a right to access the genetic 
information generated by a newborn screening diagnosis.

Fourth, parents have the right to instruct the physician not to record positive 
screening results on the newborn’s chart or to request that test results are withheld 
from the primary physician only if doing so does not compromise the right of the 
newborn to pursue health and life.

Fifth, every state screening program should be a part of a NBS database 
networking system that tracks affected infants, facilitates genetics research, and 
avoids needless duplication.

E. Treatment
The following national policy guidelines would help to correct the deficiencies 
threatening the quality of the treatment component of state programs:

First, every state program must refer affected newborns for treatment, confirm 
when treatment begins and track ongoing treatment including regular access to 
needed dietary and medicinal therapies.

Second, proper uniform referral mechanisms must be in place so that primary 
physicians, especially in rural areas, can procure treatment for their affected 
newborn patients with clinicians at specialized pediatric centers. 

Third, every state screening program should provide long-term treatment 
management for persons with rare metabolic and genetic diseases. 
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F. Evaluation
The following national policy guidelines would help to correct the deficiencies 
threatening the quality of the evaluation component of state programs:

First, every state NBS administrator must be adequately trained and required 
to pursue continuing educational opportunities both in the art of management 
and in the science of NBS. 

Second, it is the responsibility of NBS administrators to procure the necessary 
technological infrastructure for their programs: the most advanced laboratory 
analysis technology (to efficiently support NBS testing and follow-up) and up-to-
date information-processing technology (for effective oversight and evaluation). 

Third, it is the responsibility of the NBS administrator to procure state/federal 
funding for the needed information-processing technology and to train the IT 
experts who will use it to monitor quality, track outcomes and interpret complex 
results.

Fourth, it is the responsibility of the NBS administrator to establish a state 
advisory committee with a broadly representative membership and to link it to 
national counterparts. 

Fifth, it is the responsibility of the NBS administrator to implement national 
guidelines defining the quality of each system component and their seamless 
coordination.

Conclusion

I have argued that the need for uniform NBS policies is evidenced in the 
fact that, without federal oversight, state NBSPs have expanded sporadically 
and with uneven quality. But every child’s right to quality NBS can only be 
realized when every state program is equally excellent. I am confident that the 
formulation of national guidelines like those recommended above and their 
universal implementation through cooperative state/national administrative 
agencies would help to shape a NBSS in every state that is advanced, well-
balanced, coordinated and, therefore, just. Thus, every newborn, in whatever 
state they reside, will have equal access to quality NBS services. 
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