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Newborn blood spot screening and genetic services:
A survey of Minnesota primary care physicians

Diane B. Thompson, MSh4, Mary J. Ahrens, MS?, Bonnie S. LeRoy, MS!, Dana Brown, MS’, and Susan A. Berry, MD"?

Purpose: To (1) obtain guidance on the preferred content and format of quick reference newborn blood spot
screening information from the Minnesota Department of Health; (2) determine primary care physicians’ percep-
tions of the benefits of genetic services; and (3) determine primary care physicians’ satisfaction with genetic
counseling services. Methods: A written survey was mailed to family physicians and pediatricians in Minnesota (n
= 300). Results: Eighty physicians responded (28% response rate). Whereas 70% of respondents felt previous
information received from the newborn screening program was adequate, 83% were interested in quick reference
information. The majority of physicians preferred this information as a laminated sheet (63%). Physician procedure
for an abnormal screen, newborn screening program protocol for an abnormal screen, and disease treatment and
follow-up information were recommended for inclusion on quick reference. Over half of physicians agreed with the
following benefits of genetic services: provide testing options (88%); evaluate family members (88%); reduce
parental anxiety (87%); provide resources (83%); provide diagnostic information (76%); determine medical needs
(67%); and determine emotional needs (51%). Ninety-nine percent of physicians were satisfied with genetic
counseling services. Conclusions: Physicians indicated that reference material for primary care physicians should
include a quick reference card with specific categories of information. Newborn screening programs should attempt
to increase physician awareness of genetic services, including the subsequent medical and psychosocial benefits
for their patients. Genet Med 2005:7(8):564-570.
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INTRODUCTION

Primary care providers are critical for effective communica-
tion of results from newborn blood spot screening to parents,
in addition to providing parental guidance and education.!
The suggested role of the primary care physician is to “assist the
family in understanding the diagnosis, symptoms, and poten-
tial implications of the condition, as well as the availability if
genetic counseling, family testing, and other family support
services”.> Because of this central role, improved physician
awareness and education about newborn blood spot screening
are vital to the efficient functioning of these programs.' The
Minnesota Department of Health (MDH) has developed edu-
cational material for physicians and parents that is available on
their web site.> However, there was little known about the cur-

From the 'Graduate Program in Genetic Counseling, University of Minnesota, Minneapolis,
Minnesota;?Department of Pediatrics and Institute of Human Genetics, University of Min-
nesota, Minneapolis, Minnesota; *Newborn Screening Program, Minnesota Department of
Health, Minneapolis, Minnesota; and *the Department of Obstetrics and Gynecology, Mercy
Medical Center, Baltimore, Maryland.

Susan Berry, MD, Department of Pediatrics, 4-150 MT, 515 Delaware St. SE, Minneapolis,
Minnesota, 55455.

Received: May 31, 2005

Accepted: June 9, 2005

DOI: 10.1097/01.GIM.0000177417.61006.a6

564

rent awareness and knowledge about the newborn blood spot
screening by physicians. In addition, there was no data about
physician satisfaction with educational material provided by
the MDH. We undertook a survey of Minnesota health care
providers to assess these issues, as well as physicians” under-
standing of genetic services and their satisfaction with genetic
counseling for their patients, some of whom had abnormal
blood spot screens.

Newborn blood spot screening is a public health program that
provides early identification and treatment for medical condi-
tions that can lead to decreased quality of life, disability, or death.
Although newborn blood spot screening occurs nationally, the
specific diseases included in the screening vary between states.
Until 2001, Minnesota newborns were screened for 5 conditions:
phenylketonuria (PKU), galactosemia, hemoglobinopathies,
congenital adrenal hyperplasia, and congenital hypothyroidism.
Minnesota began using tandem mass spectrometry (MS/MS) for
newborn blood spot screening as part of a pilot study in July of
2001 and added the diseases detectable by this technology to the
newborn blood spot screening panel in 2003.

With the addition of MS/MS technology for newborn blood
spot screening, additional disorders of amino acid metabolism,
organic acidemias, and fatty acid oxidation are detectable.
With a large number of additional conditions ascertained, each
with varying symptoms, complications, and care plans, the
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clinical implications of MS/MS technology have been confus-
ing for primary care physicians. In 2002, 67,839 babies were
screened in Minnesota via traditional and MS/MS newborn
blood spot screening, with 1,077 presumptive positive screens
for one of the tested conditions (unpublished data, 2003). Be-
cause MS/MS technology increases the number of detectable
diseases, health care providers will need additional informa-
tion as they provide follow-up care to newborns with a positive
screen.* There is general agreement that families and health
care providers need information about newborn blood spot
screening.>~'% Korson suggested that pediatricians need to
know the types of metabolic diseases included in MS/MS tech-
nology, along with their clinical presentation.® He also out-
lined a protocol in the event of an abnormal result that in-
cluded consulting a metabolic specialist regarding medical
ramifications and facilitating referral for diagnostic evaluation.
Other responsibilities beyond these could include contacting
the family, checking the infant’s health, and sending confirma-
tory information to the newborn screening program. How-
ever, no published studies asked primary care providers for
newborns what type of information they would like provided
to them. When developing educational materials, the use of
models developed by other states may be valuable. In a survey
of communication practices between newborn screening pro-
grams and primary care physicians, 86% of states provided
professional education and training on newborn blood spot
screening.” Details regarding this education and training were
not specified. Sixty nine percent of states targeted the primary
care physician, and 80% of all states have designated health
care professional responsibilities for follow-up in newborn
blood spot screening.” Formats used by state agencies included
practitioner manuals, physician newsletters, and web sites that
supply physician information.

With the expansion of newborn blood spot screening, more
infants with genetic conditions will be identified. A recent es-
timate is a 50% to 100% increase in identified patients each
year.!! Therefore, the demand for medical follow-up, includ-
ing genetic counseling, will increase. Newborn blood spot
screening expansion presents a critical time to assess the satis-
faction and effectiveness of genetic services so that improve-
ment in the provision of these services can take place before
attempts are made to meet increased demand. Although stud-
ies show genetic counseling is effective for providing genetic
information, few studies assess patient satisfaction of services
provided by genetic counselors.!? Current studies focus on ed-
ucational and reproductive outcome in patients to measure
genetic counseling success.!? The primary care physician may
be a good assessor of parental counseling satisfaction due to
their role of managing the newborn and amount of parent
contact. Physician satisfaction may also influence use of and
referral to genetic services. With the assistance of MDH, pri-
mary care physicians were surveyed to determine how the
Minnesota newborn screening program could best develop in-
formational materials for physicians. We sought to (1) obtain
physicians’ opinions on the preferred content and format of
newborn blood spot screening information from MDH; (2)
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determine the primary care physicians’ understanding of the
role of genetic counseling; and (3) measure experience in their
practice with genetic counseling services.

MATERIALS AND METHODS

A mailing list of 300 physicians was randomly selected from
a list of 1600 Minnesota physicians who see newborn patients.
The demographics of the source list were maintained for loca-
tion of practice: Minneapolis/St. Paul metropolitan area
(metro) and nonmetro for both family practitioners and pedi-
atricians. The number of clinicians in each category reflected
state distributions. The metro area was identified as the seven
county area surrounding Minneapolis and St. Paul. Based on
these criteria, 51 surveys were sent to Metro Pediatricians, 108
were sent to Metro Family Physicians, 18 were sent to Non-
metro Pediatricians, and 123 were sent to Nonmetro Family
Physicians. A total of 80 surveys out of 300 were completed and
returned (28% response rate). There is a 90% level of confi-
dence that this size sample is statistically representative of the
surveyed physician population.'* Metro pediatricians returned
19 surveys (37% response); 21 Metro family physicians re-
turned the survey (19% response); 6 surveys were returned by
nonmetro pediatricians (33% response); 32 of the nonmetro
family physicians returned the survey (26% response).

A written survey with 19 questions was used with approval
from the University of Minnesota Institutional Review Board
(see Appendix). This survey consisted of multiple choice and
short answer questions. Areas of the survey included the fol-
lowing: past information received from MDHj; future informa-
tion to be developed by MDH; knowledge of state public pro-
grams that assist children with special needs; genetic services;
genetic counseling; and demographics. Leikert type scales were
used for two questions. Descriptive statistics were calculated
for responses to each survey question. Groupings of years of
practice were determined by standard deviations from the av-
erage of the respondent sample. Confidence intervals were de-
termined using Rweb statistical software!> and functions for
each survey question, based on the entire respondent pool.
Two-tailed t tests were conducted to examine demographic
differences and determine statistically significant relationships
between selected variables. Because some surveys were re-
turned partially completed, each question is based on the num-
ber of respondents for that question. Respondents were en-
couraged to check all answers that apply, so total percentages
when all answers for each question are combined can be
>100%.

RESULTS

Demographic characteristics of the 80 responding primary
care physicians are presented in Table 1. The majority of re-
spondents were family physicians (66%) and most respon-
dents were located in the metro area of Minnesota (51%). The
average number of years in practice was 13.7 years, ranging
from 2.5 years to 38 years. The majority of respondents re-
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Table 1
Respondent demographics (n = 80)
n %

Area of medical expertise

Family practice 53 66.25

Pediatrics 25 31.25
Location of practice

Metro 41 51.25

Nonmetro 38 47.5
Years of practice

2.5-5 14 17.5

5.5-12 28 35

13-21 24 30

22-30 11 13.75

31-38 2 2.5
Number of positive results in last 5 years

0 21 26.25

1-3 39 48.75

4-7 7 8.75

8 or More 10 12.5

ported receiving one to three positive newborn blood spot
screen results in the last 5 years (49%). Twenty six percent had
not had any positive newborn blood spot screening results in
the last 5 years. Most respondents had received normal new-
born blood spot screening results (95%, 71 of 75) and a major-
ity had received abnormal screening results (75%, 56 of 75).
Thirty nine percent of respondents (29 of 75) reported receiv-
ing information on specialists available for patient referral after
abnormal screens, and 28% (21 of 75) received information
specific to the diagnosis indicated by an abnormal screen. Only
one respondent (1%) reported using the MDH web site to
access any information.

A majority of respondents reported that information re-
ceived from the MDH newborn screening program was ade-
quate (70%, 54 of 77). 29% of respondents (22 of 77) felt the
information was not enough, and only one physician (1%, CI
0.03-7.0) regarded it as more than adequate. When questioned
as to whether physicians would want quick reference informa-
tion on newborn blood spot screening, a majority were inter-
ested (83%, CI 72.5-90.6%). A majority also expressed interest
in receiving quick reference information in a laminated sheet
format (63%, CI 50—74%). The second most-preferred format
was via the MDH newborn screening web site (38%, CI 26—
50%). Physicians also indicated interest in a pocket reference
information sheet (31%, CI 20—44%). An equal number of
respondents were interested in a PDA download format and a
brochure (22%, CI 13-33%). A minority of physicians pre-
ferred the information to be presented via a letter (14%, CI
7-25%), newsletter, manual, fax (each 9%, CI 4—19%), or tele-
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phone call (5%, CI 1-13%). Pediatricians and family practitio-
ners differed significantly on the format preferences (P =
0.045). They preferred a laminated information sheet (54%
and 65%, respectively) or web site (45% and 35%, respec-
tively), but did not agree on the remaining formats.

Respondents rated several types of information on a scale of
one to five based on how important it is to be included in quick
reference material (Table 2). The highest rated information
was practitioner follow-up procedure for an abnormal screen
result (4.47, SD 0.80). The next highest rated information in-
cludes the newborn blood spot screening protocol for an ab-
normal screening result (4.45, SD 0.79), and disease treatment
options and follow-up (4.03, SD 1.15).

A number of benefits of genetic services were proposed to
physicians (Table 3). Respondents agreed most often that ge-
netic services can help patients in the following ways: by pro-
viding the family with information about testing options
(88%); evaluation and counseling of family members (88%);
reduction of parental anxiety (87%); and providing resources
specific to 1.8 the diagnosis and prognosis of an affected indi-
vidual.

Physicians who have referred to genetic counseling services
were asked about their satisfaction with these services. Ninety
nine percent of these respondents reported that they were sat-
isfied (68 of 69). Only one respondent was not satisfied (1%, CI
0.03-7.8%). When presented with specific reasons for satisfac-
tion and dissatisfaction, 98% of physicians agreed that genetic
counselors provide helpful genetic information to the family
(see Table 4). Three individuals expressed their own reasons
for dissatisfaction: lack of information back to provider, ge-
netic counselor is not easily available, and quantity of informa-
tion provided by the genetic counselor overwhelms patients.

Table 2

Information to be included for quick reference (n = 80)

Mean
n % Importance® SD

Practitioner procedure - abnormal screen 78 97.5 4.47 0.80
Newborn screening protocol - abnormal screen 75 93.8 4.45 0.79
Disease treatment and follow-up 76 95 4.03 1.15
List of diseases included in newborn screening 75 93.8 3.97 1.21
Contact information - specialists 79 98.8 3.78 1.11
Where to get disease information 74 92,5 3.68 1.23
Disease description 75 93.8 3.63 1.16
Contact information - genetic counselors 73 91.3 3.56 1.24
General information on newborn screening 75 93.8 3.48 1.28
Contact information - newborn screening 73 91.3 3.38 1.21
Role of newborn screening genetic counselor 70 87.5 3.29 1.13
Practitioner procedure - normal screen 74 92.5 2.73 1.37
Newborn screening protocol - normal screen 73 91.3 2.70 1.39

“Based on a 5-point scale, where 1=not at all important, 3=important,
5=very important
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Table 3
Benefits of genetic services (n = 76)
n % CI (%)
Provide testing options 67 88 79-94.4
Evaluation of family members 67 88 79-94.4
Reduce parental anxiety 66 87 77-93.5
Provide resources 63 83 73-91
Provide information about diagnosis 58 76 65-85
Determine medical needs 51 67 55-77
Determine emotional needs 39 51 40-63
Table 4
Reasons for satisfaction or dissatisfaction with genetic counseling (n = 65)
n % CI (%)
Satisfaction
Provided information to family 64 98 91.72-99.96
Assisted family with genetic needs 54 83 71.73-91.24
Provided information to referring physician 49 75 63.13-85.23
Dissatisfaction
Not easily available 1 2 0.04-8.28
Overwhelmed patients 1 2 0.04-8.28
Lack of information to referring physician 1 2 0.04-8.28

None of the respondents agreed with the following proposed
reasons for dissatisfaction: not enough benefit for cost of visit,
confused the patient, or did not add to patient care.

The majority of physicians reported that they have referred
patients to genetic counselors. Thirty- four percent of respon-
dents have referred one to two times (26 of 77), and 31% have
referred three to five times (24 of 77). Twenty-two percent
referred five times or more (17 of 77), and 13% of physicians
have never referred patients to a genetic counselor (10 of 77).
Physicians who have not had patients with positive newborn
blood spot screening results referred to genetic counseling sig-
nificantly less often than those physicians with patients who
have had positive newborn blood spot screening results (P =
0.007). Thirty-three percent of newborn blood spot screening
inexperienced physicians have never referred to a genetic
counselor, as compared to 6% of newborn blood spot screen-
ing experienced physicians. Nine of the 10 respondents who
reported never referring to genetic counseling expressed their
reasons for not referring. Five physicians did not need genetic
counseling services, three were not familiar with genetic coun-
seling, and two reported not having a genetic counselor in the
area.

DISCUSSION

The results of this survey uncovered current flaws in the
reporting practices of newborn blood spot screening programs
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and demonstrated that physicians have interest in receiving
additional material from the newborn screening program in
formats other than have been previously utilized. There were
5% of physicians who did not report receiving normal results
and may be experiencing a problem of indirect communica-
tion, which is common nationally. The MDH newborn screen-
ing program at the time of this survey did not report newborn
blood spot screening results directly to the primary care phy-
sician, but to the birth hospital. The birth hospital then had the
responsibility of contacting the primary care physician. In a
national survey of pediatricians, 26% did not receive normal
newborn blood spot screening results. Barriers to primary care
physicians in receiving newborn blood spot screening results
include the following: physicians not having privileges at the
birth hospital, transfer of medical care to new physician, babies
born in other states, clinic personnel time to track newborn
blood spot screening results, infant name change, or indirect
communication between the newborn screening program and
the primary care physician.

Current newborn blood spot screening information for-
warded by the newborn blood spot screening department is
not getting to the primary care physician. The MDH routinely
faxes the name and contact information of a condition-specific
specialist and diagnostic information with a positive newborn
blood spot screening result. However, only 39% of physicians
reported receiving specialist referral information and 28% re-
ceived information specific to a diagnosis. Because 75% of
physicians have received abnormal screening results, these
numbers should be higher. It is possible that the physician did
not see this material if other clinic employees are responsible
for the incorporation of this information into a patient’s chart,
or physicians may not remember receiving this information.

Physicians are interested in new information from the new-
born blood spot screening program. Overall, physicians felt the
previously received material from the newborn screening pro-
gram was adequate (70%). We inferred from this that there is
room for improvement. The overwhelming interest in new
material (83% of physicians) confirms this need. Physicians
may be anticipating future increases in complexity of newborn
blood spot screening and therefore are indicating a need for
additional supportive material. Other studies have also wit-
nessed the need for health provider educational material about
the implications of newborn blood spot screening results.” The
recent ACMG Newborn blood spot screening Expert Group
“identified a clear gap in the information available and infor-
mation needed by primary care professionals to facilitate an
immediate response in the event of a screen-positive infant.”!°

Surveyed physicians preferred receiving quick reference in-
formation as a laminated information sheet (63%) or through
a web site (38%), which are different from current and sug-
gested formats. The current MDH information including spe-
cific specialist referral is provided initially by phone and then
faxed and mailed on multiple loose conventional pages. Simi-
larly, the ACMG Newborn blood spot screening Expert Group
developed Action Sheets for each condition, which are pre-
sented as loose paper sheets.!® The interest in an Internet-based
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format is contradictory to the current usage of the MDH new-
born screening program web site that contained extensive in-
formation for parents and practitioners. This discrepancy may
be indicative of the physicians’ lack of awareness of the web
site. Other factors of usage may be the type of information on
the web site, where they need the information (in a clinic room
vs. office), or how immediately they need the information. The
MDH newborn screening program web site URL is currently
included on the written disease description sent to physicians
at the time of an abnormal result, but may need to made be
more visible to physicians. The surveyed clinicians indicated
that the most preferred information to include is the practitio-
ner procedure for abnormal screen results; physicians have
been previously advised to establish a procedure for abnormal
results in their own practice. [t may be that physicians rarely get
a positive screen result, and therefore have not developed a
standard procedure. Also, most of the suggested information
to include on quick reference was deemed important. How-
ever, the reality of including all the requested information on
one laminated reference sheet may be difficult. It may be most
feasible to have a general practitioner procedure for abnormal
screening results along with contact numbers or a web site for
more specific information. The information that physicians
requested in this study, except for a complete list of diseases
screened, is included in the current information sent to physi-
cians when there is an abnormal screen. The current MDH
newborn blood spot screening reports include the following: a
listing of results by disease or disease category (galactosemia,
hemoglobinopathies, hypothyroidism, congenital adrenal hy-
perplasia, amino acidemias, fatty acid oxidation disorders, and
organic acidemias); a recommendation for follow-up and spe-
cialist referral; and a fact sheet on the disease in question. This
fact sheet includes a definition of the disease, incidence, inher-
itance, characteristics, brief newborn screening program pro-
tocol and practitioner procedure for testing validation, man-
agement and outcome of disease, practitioner management of
babies with unconfirmed positive results, and the method used
for testing. This is similar in content to what is included in the
ACMG proposed Action Sheets, except the Action Sheets in-
clude references for additional information such as Gene
Tests.!? However, one physician commented that clinical im-
plications or management recommendations were not in-
cluded with the abnormal results, and the specialists were al-
ways in the metro area. Another physician reported that they
were asked by another physician about follow-up procedure
and recommended to include a web site and information sheet
with a positive test result. These responses suggest that the
current report sent by the newborn screening program is either
not getting to or read in its entirety by the physician, or that the
information is confusing. New measures are needed to ensure
that physicians receive the information already available that
meet these surveyed preferences.

Over 50% of physicians agreed with all proposed benefits of
genetic services, which may indicate their knowledge of these
services. However, physicians may have agreed with these ben-
efits because they sounded accurate. Up to 88% of them agreed
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with one of these benefits, which are current responsibilities of
medical geneticists, genetic counselors, nurses, and dietitians.
Physicians proposed no other benefits. Other specific respon-
sibilities of genetic counseling are as follows: to determine pa-
rental carrier risk and offer testing!®; to supply counseling after
false positive results or for heterozygous infants!'7; and to pro-
vide information about the prognosis for asymptomatic but
affected babies.® This last responsibility is especially crucial for
the expansion of newborn blood spot screening because the
prognosis and outcome for identified babies may not be well
defined.

There is clearly a need to increase physician understanding
of genetic services. Over 40% of physicians did not recognize
some of these benefits, and only 51% agreed that genetic services
identify social and emotional needs. Psychosocial support is one
of the responsibilities and goals of genetic counseling,'®'® Also,
five of ten nonreferring physicians reported that genetic counsel-
ing services were not needed. No further information was pro-
vided as to their reasons for not needing services. One of these
physicians did not respond to the possible (benefits of genetic
services. This may be interpreted as not understanding the bene-
fits of genetic services, or that genetic services are not important.
The other four physicians agreed that there are benefits to genetic
services, so it may be that they have not identified an indication to
refer patients. Physicians and their patients may benefit from fur-
ther education and awareness of the role of genetic services. An
estimated 3% to 5% of babies are born with some birth defect or
condition associated with genetic factors, 10% of school-aged
children have sensory, developmental, behavioral or emotional
difficulties that may have a genetic component, and all families
are suspected to have at least one genetic disorder that could ne-
cessitate a genetic referral.?! The National Newborn Screening
and Genetics Resource Center suggested that state departments of
health educate primary care providers about genetic services and
when to refer their patients to genetic practitioners.2’ Therefore,
newborn screening programs may also wish to educate physicians
about genetic services to increase awareness and subsequent med-
ical benefits for their patients.

Of the 10 physicians who reported no referrals to a genetic
counselor in the last 5 years, three were not familiar with ge-
netic counseling services: they were metro physicians who had
not had babies with a positive result in the last 5 years. Their
experience as practitioners varied from 4 to 22 years. Also,
physicians who have not had babies with a positive newborn
screening result referred to a genetic counselor significantly
less frequently than newborn screening experienced physi-
cians. This may also reflect a lack of awareness of genetic coun-
seling as a health service. Medical centers providing genetic
counseling services may need to do more marketing to increase
their visibility in the community.

One of the nonreferring physicians who is outside of the
metro area reported having no genetic counselor in the area,
therefore reinforcing the need for genetic counseling services and
specialists in nonmetro areas. One physician’s comments reflect
this need: “If we expand the screening for more diseases, we will
need more support and options for referral.” This barrier to new-
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born blood spot screening has been identified in the past, and
outreach clinics may be able to address the need for genetic ser-
vices in nonmetro areas.'? Also, physicians may consider referring
patients to genetic counseling, despite the distance. Patients have
reported improved communication with their partners and other
family members after genetic counseling.'® Also, patients who re-
ceive genetic counseling have a significantly greater understand-
ing of genetic implications.’

The physicians who had referred patients to genetic coun-
seling were overwhelmingly satisfied with their services (99%).
Only one physician was not satisfied because genetic counsel-
ors were not easily available, although (s)he did appreciate all
of the proposed benefits of genetic services. This lack of avail-
ability may point to an increased need for genetic counseling
services in general. Physician satisfaction with genetic counsel-
ing, regardless of the reason for referral, also may affirm the
overall efficiency and effectiveness of genetic counseling. Based
on physician response, specific concerns about current meth-
ods used in genetic counseling were not raised.

This survey has a number of strengths. The results reflect a
population experienced with babies who have had an abnor-
mal newborn blood spot screening result, although they were
not selected for this characteristic. The majority of physicians
had one to three babies with an abnormal newborn blood spot
screening result in the last 5 years. Also, 87% of physicians had
referred to genetic services. Based on such experience, this
population is likely to have a valuable perspective on informa-
tion they would need in caring for a baby with an abnormal
newborn blood spot screening result, along with their critique
of genetic services. Also, the average experience of primary
physicians in this study population, 13.7 years, indicates that
they may know what information they need to provide optimal
health care for their patients. These physicians would poten-
tially be familiar with genetics and general newborn blood spot
screening if this was included in their training programs or
medical school curriculum. However, recent reports recognize
that genetics in clinical teaching is not well integrated into
medical school education. In addition, findings of this study do
not appear to be skewed toward one population (physician
location, specialty, or years of experience). There was an equal
representation of metro and nonmetro physicians (51% and
48%, respectively), which is representative of the population of
Minnesota; 51% of people live in the metro area and 49% live
in the nonmetro area.??

A number of limitations were present in this survey. Al-
though the return rate of 28% is typical of the physician pop-
ulation in Minnesota and nationally, a sample involving 80
physicians may be biased. They may not represent all physi-
cians who treat newborns, and included some physicians who
do minimal newborn care. An attempt was made to analyze
smaller groups to look for significant differences between
them. However, some groups were so small that their prefer-
ences cannot translate to a larger population. As in any survey,
there may be a hidden bias between responders and nonre-
sponders reflecting experience with newborn blood spot
screening or satisfaction with genetic services. Also, the word-
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ing of some of the questions may have been confusing or vague
to physicians. Inclusion of more answer choices may have bet-
ter assessed physicians’ actual awareness. Another limitation is
the recall of past events by physicians, which may not be accu-
rate. Conclusions based on these results should be used with
discretion. These limitations should be taken into consider-
ation when creating any educational materials, or expanding
genetic services.

Parents may have suggestions for primary care physicians or
other health care professionals in helping patients identified by
newborn blood spot screening. In a previous study of parents
with children with hemoglobinopathies, experiences of par-
ents suggested that the education from their primary physi-
cians was insufficient.®* When parents of children identified as
cystic fibrosis (CF) carriers were surveyed, they recommended
“physicians be better informed of the details and implications
of positive screening results for CF.”® Future studies in the
context of expanded screening may help determine recom-
mendations specific to disorders included in newborn blood
spot screening with MS/MS technology.

The purposes of this study were to gather the primary care
providers’ perspective on information and format for newborn
blood spot screening quick reference material, and assess their
knowledge and satisfaction with genetic services and genetic
counseling. The results suggest that physicians are interested in
receiving additional material, and are satisfied with the genetic
counseling their patients have received. The majority of physi-
cians prefer a laminated information sheet with the practitio-
ner procedure for abnormal newborn blood spot screening
results; the newborn screening program protocol for abnormal
results, a list of diseases screened for in newborn blood spot
screening, and the disease treatment options and follow-up.
While an overwhelming majority of the physicians were satis-
fied with genetic counseling, only half agreed with specified
potential benefits of genetic services. Future public health ef-
forts by newborn screening programs or genetics clinics that
include education regarding benefits of genetic services may
increase physician awareness and subsequent medical benefits
for people with genetic diseases. These findings will assist fu-
ture efforts of physician education and expansion of genetic
services due to the incorporation of MS/MS technology in
newborn blood spot screening.
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