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Executive Summary:

This report reflects the findings of a study cortthgein 2009-2010 on the genetic providers in
the northeast providing services to patients wheetpositive for a metabolic condition. The study
examined both the newborn screening process irofitiee six New England states (Massachusetts did
not participate), and then examined through kegrinfint interviews, the care process for a most-seen
genetic patient through the first year of life. Wfecifically asked about the range of care, thgtkeof
visits, lab tests ordered and follow up with pr@rsiand families. We then asked about the contgsxi
that hinder a coordinated care process, as wéksispractices to dealing with those complexitidsre
we summarize the findings of the study and offeights into what we believe are the critical touch
points affecting the current and future genetickiance in the states studied both currently anithén
near future.

Newborn Screening:

We found that, overall, the newborn screening fianstwork well in the states studied. The
processes did, however, differ by state. This @gmecially true with long-term follow-up, althoutiiese
disparities are currently being discussed and addce Where processes do diverge, opportunity may
exist for alignment.

Care process:

Several themes were identified. However, it ison@nt to note that the care process for genetic
conditions can vary widely depending on the cooditiMany are highly medically intensive following
positive screen while others can be treated destitiwithout hospitalization. Still other conditis are
so rare that many providers may never see a patiémthe condition. This diversity of both timadh
knowledge creates issues related to the themdgsenithere and throughout this report. The follayin
are three major themes suggested by findings.

1. Reimbursement is lacking

Other studies have found that reimbursement rategeinetic services are pddand that
medical geneticists report low satisfaction witbhdme and earning potentfalHere that lack of
reimbursement was reiterated. This includes bath time, but also a heavy administrative
burden. One nutritionist estimated that they spetly 60 hours of administrative work per
case in the first year of life. This is largelymeimbursable. Currently little information exist
on the most cost-effective methods for treatinggpés with metabolic conditions. More
empirical evidence needs to be developed relatitied cost effectiveness of treatment and the
development of best practices.

2. The need for improved care coordination.
These findings suggest that there exists a neddhfmoved case management for metabolic
patients. Those interviewed indicated that whileditions are rare, many are time intensive.
And, because they are rare, it is often uncleat wieacorrect flow of contact and care should be.
This also differed by state, and respondent. Rgslsuggest that, new models should be
explored that incorporate different roles for andéam members for dealing with at least some
patients. Most respondents cited team memberxchgling a geneticist, nutritionist, and often
nurse depending on condition. However, very femtinaed genetic counselors, psychologists,
nurse practitioners, primary care physicians, oSNBordinators as team members. Specific
action protocols should also be explored to belitecct time and efforts effectively. Both of
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these fit well with the foundations of the medibaime model that has informed health care
reform and the role of accountable care organiaatio

3. The education component is diverse, uncoordinatddiene consuming

Education is a primary function of dealing with adablic patients, their families, and often times
their primary care providers. Currently, who ergmgith these various entities and how differs
widely in practice. Families also have a wide mn§information sources that do not provide
consistent information, and not always empiricallpported. These issues will no doubt
exacerbate as with direct to consumer testing ahdreced screening become more prevalent.

Providers are also unclear as to their roles radd@t metabolic patients. Some appreciate an
active role, while others assume the patient sirtnalysfers to another care system. Coordination
of care with the PCP and the education surrountitiagpatients is also an important consideration
that currently varies widely in practice. Care ft@anembers, sometimes virtual and sometimes
physical, often did not know the specifics of otparts of the care process, for example, how
parents may obtain dietetic formula, or what hagpehen there is a need during off hours or on
weekends.

Findings suggest that attention be directed atldpirey care protocols for some if not all
conditions. Also, a more focused care coordinatad@ should be assumed. There should be
conducted a review and synthesis of educationdd soud best practices for families as well as a
providers.

The field of genetic medicine is not currently watiderstood, both within and beyond the
medical care system. There is no reason to thiakexpansions in screening or advances in the fiél
be any more so. The field is also approachingtarpial shortage of providers that needs to be
addressed. If it is not, even moderate gainsfatg¥e and efficient care as outlined here willdiiéicult
to attain. This is especially true as the fieldtomes to expand its knowledge and practice babés
study provides at least some empirical evidencethigacurrent supply of genetics providers is ill
equipped to accommodate future growth. Benchmgr&inrent supply of providers relative to demand
is required to better anticipate future growth reeasl the field changes and expands its services and
scope.

Finally, the field should take an ‘outside in’ ratlthan ‘inside out’ perspective. That is to say
that currently the field pushes information to eats and providers hoping that the medical prosider
insurers, families and states will react accordingladdress the needs of patients and the fisddf.it
And while this makes sense in some areas, it doem ll. For example, with reimbursement, theddi
should be focused on where the health system dmbkevs moving, how care is valued and reimbursed,
and how to provide that information. Similarlyniay also require rethinking care teams, their mgke
and roles, and the nature of care coordinationscamgidical home for conditions that are rare and twar
manage at times.
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Overview:

This study proposed to conduct an assessment oésloerces needed to provide quality genetic
health care to an expanded population of metabidmrder patients identified by increased newborn
screening efforts. These resources include, bytmoaibe limited to laboratory, public health, paip
care, geneticists, genetic counseling personnelpetent and services. The authors hypothesize that
these resources are affected by the number ofremglemnditions, the type of screened conditions,
demographic changes, workforce changes, and daciaks. The study, conducted in phases, proposes
to examine known or estimated prevalence ratesdiabolic condition screened. While many studies
have reviewed the health care workforce in relattooverall demographic trends, newborn screersng i
unique in that it is a service mandated for uséileyentire population of infants. The issue is not
estimating utilization, but defining and estimatimegource use and allocation and the resulting
infrastructure demands caused by the expanded sédesting and identification of rare diseases not
previously screened. These become especiallyns#dier in the life course of many disorders.

Background and Rationale:

Newborn screening is universally mandated for itfdoorn in the United States and territories in
order to test for metabolic or other genetic disoschot otherwise apparent at birth. Without early
detection, intervention and treatment, many ofdhdisorders are fatal or cause significant medindl
developmental complications. Newborn screenirastate-based core public health function, allgwin
affected children to be treated before clinical ptams present, improving or mitigating adverse theal
outcomes. In 2006, the American College of Med@ahetics released a report outlining a standatdize
process for identifying and recommending conditiappropriate for screening in the newborn petibd.
The findings identified 29 conditions for which eening should be mandated, although the
implementation of this recommendation varies fraéatesto state. These conditions are a combinafion
endocrine, metabolic, hemoglobin, vitamin and otlisorders (e.g., cystic fibrosis, congenital hagri
loss). The report also lists an additional 25 &setary target” or report-only conditions which a
actively sought by newborn screening because tbaytlhave documented treatments or there is kimite
knowledge of their natural history, although they aften revealed in the course of newborn scrgenin
for the 29 core conditior’s.

The Secretary’s Advisory Committee on Heritabledbikers in Newborns and Children
(SACHDNC) has developed a process to nominate @ndw conditions for addition to the Committee’s
recommended uniform screening panel. Since thialipanel was defined, 9 additional conditions-
Krabbe Disease, Severe Combined Immunodeficien€yXs Pompe Disease, Fabry Disease, Niemann-
Pick Disease, Spinal Muscular Atrophy, Hemoglobibidease, Hyperbilirubinemia/Kernicterus, and
Critical Cyanotic Congenital Heart Disease- haverbeonsidered for inclusion on the NBS panénly
SCID has since been added to the p&r®@ACHDNC recently recommended Critical Cyanotic
Congenital Heart Disease for addition to the NBSeb#o the Secretary of Health and Human Services.
It is inevitable that as laboratory technology afidical genetics advance, newborn screening will
expand to include a wider range of diseases.

Improvement and expansion of newborn screeningevit@nefiting population health overall,
contains costs associated with implementation diolpincreased levels of state resources such as
equipment and personnel for testing and long-teftovi-up of affected patients and families. The
ACMG report identified that

“the public health system faces many challengewasorn screening capabilities continue to

evolve. The health care service infrastructutariged with regard to the interconnections

among primary care professionals and subspecigbiattcularly in rural areas—a problem
complicated by the number and diversity of vergreonditions identified in newborn screening
programs”™
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The economic downturn has had a serious impadtestate-based public health workforce. Between
July 2008 and January of 2009, state public heaj#ncies lost 1,500 jobs through layoffs and atirft
In fiscal year 2010, states expect to lose an iaait 2,600 jobs funding cuts escaléte.

Newborn screening, while expanding in scope, ig onke program that impacts the genetics
workforce. A 2005 survey found that the medicalgeist workforce does not appear sufficient tetme
the expected patient care needs for clinical gesistrvices in the next 5-15 year$he integration of
genetics into all areas of medicine in general coatea time when the number of physicians chodsing
practice the primary specialty of medical geneoseclining’

Methodology:

Phase one of this project sought to define the mareess as it currently occurs for metabolic
patients in the northeast region from initial soréetreatment at one year given a positive screen.
Metabolic conditions were selected because theyigwa more definable treatment protocol than some
other disorders and thus allow for more accurateigcal measurement of the resources needed tb trea
those patients. States were used as the unit bfsi;mdue to the unique screening process inh@ment
each.

During phase one, the project convened an expeis@y group to develop a research strategy to
fully capture all care resources used. These w@mgrised of members of the New England Genetics
Collaborative (NEGC), the American College of MadiGenetics (ACMG), and others. The research
team was comprised of Robert McGrath, principaéstigator in the Department of Health Management
and Policy at the University of New Hampshire, MmnMcClain, project manager for the NECG at the
University of New Hampshire, and Michelle Stransiggearch assistant and doctoral candidate at the
University of New Hampshire, Department of Sociglognput on research methodology and
development of the interview protocol was providgdludith Benkendorf and Meredith Weaver at the
ACMG.

In-depth interviews were conducted within eachestatNEGC with both NBS coordinators to
assess the NBS process in each state, and witlbhofieteare providers. Invitations to participatethe
project were sent to the 14 metabolic clinicianthimregion and to the 6 NBS coordinators in New
England. Eight clinicians consented, and severpbeted interviews. Five NBS coordinators consented
and all completed interviews. (One declined bec#iusg do not do the referral/follow-up; the NBS lab
provides these services.) The clinicians therrmredemembers of their team to us (psychologist,
dieticians, etc). We received a total of nine nefis; seven of whom completed the informed congeit.
these seven, five completed interviews. Interviendes for both the NBS and clinicians can be fownd
Appendix A.

Because conditions are rare, and interviewingigesg on a series of multiple conditions is both
time consuming and difficult given that not all datrons are seen in all places, it was decidedeeh
interviewees relate the process of care to thaawdiers they see most frequently (see Appendix A fo
guestion wording). Interviews were conducted lgeaetic counselor, and recorded. Interview notes
were recorded on the interview tool by the intemge Summaries were then complied. Recorded
interview transcripts were then reviewed by theaesh team and coordinated with the interview notes
with feedback from the interviewer. Qualitativeinatic review was then used to synthesize the
findings. This was done by first outlining the €g@rocess for the sample disorder across a one-year
timeline and documenting any resource usage. Tiraiags were chronologically summarized. A
second review of the transcripts was then complexadhining the thematic objectives of the instrutnen
which were: The function of the newborn screersntjvities in the state, issues related to the ggpof
care, barriers to the care process and NBS expaissioes. The barriers theme was then coded upon
analysis for three themes that emerged from theewhich were family and parent issues, administeati
issues, and education issues.

All interview responses were anonymous and findineg®rted here are de-identified using coded
interviewee responses known only to the reseasnh te promote candidness of response.
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Summary of Findings:

Here we summarize findings from the interviewsshibuld be noted, however, that many of
these results, especially those relative to the pescess, focus on four disorders, PKU, MCAD,
Tyrosinemia |, and an unspecified Urea Cycle Disordrhis was a natural byproduct of the interview
protocol used. Other responses relate to the @ioywof care for metabolic patients more generafind
while respondents were asked to focus on care githmfirst year of life, many extrapolated to Bssu
beyond that timeframe, especially when discussihgation, barriers and opportunities. These
responses were left in the results as they providetext and a source of rich information.

The sections below represent a summary of theikeinfys from each of the focal areas of the
interviews.

State-level Newborn Screening Protocols:

- Overall this functions well, however what each N&®rdinator does, who they do it with, and
the degree of coordination varies by state.
0 Intensity of efforts also varies by condition
- There may be opportunities to synthesize the pmyagecifically relative to the need for
enhanced education (themed below) and treatmetdquis (if developed/available).

Care Process:

Initial visit
- Care intensity during the initial visit is widelysiable and condition dependent.. Tyrosinemia |
and the Urea Cycle Disorder were highly intensiveé time sensitive during the initial visit.
o Care processes can vary somewhat by disorder gitemsity and urgency of follow-up
o0 Intensity is based upon the immediacy and locatidiollow-up after a positive screen.

Secondary/Follow up visits
- Resource use (i.e., visits, time spent on patiard,desting) varies dramatically after initialikis
o Determinants are severity of the patient, knowlealgde family (discussed below),
availability of providers, availability of dietafgrmula, and provider education.

Laboratory work
- There were no reported inconsistencies relativaliavork. The need for testing, when to test,
and what to test for was consistent and agreed.upon

Administrative and non in-person contact time sgenpatient care
- Administrative tasks were uniformly viewed as bstibstantial and complex.
- Issues cited were complexity of insurance protqdbks diversity of patients, parental and family
education, and inadequate staffing.

o Staffing issues often created ambiguity as to vileoprimary contact person was, both
from the perspective of the patient, but other @lers. In some cases, the nutritionist
served as the primary familial contact (and fotaiardisorders). At other times it was
the geneticist.
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0 Those having the most frequent patient contachadteled up providing patient and
family education and at times advocacy (for exampth insurance issues).

Thematic Findings:

Theme 1: Family/Parent Issues

Family and parental issues varied with the degveehich they had prior knowledge of or
experience with a disorder.

Education was a primary component. Depending ercgimdition, parents have to absorb a
tremendous amount of information relative to tresttnmonitoring, diet, insurance, care
coordination and process.

0 Because some conditions can be so disruptive, {@m@sponse can at times be
emotional and/or overstated, which was relatechamportant, albeit infrequent issue
especially given the need for parents and famibesften engage in the care process
quickly.

Theme 2: System of Care Issues

Utilizing a team approach to care was considengdsitive by all interviewees.
Realizing a team approach was hindered by inadectiatfing.
o Care teams differed substantially in their makeepehding on who was either practicing
or available in a given area.
0 At least one provider indicated that inadequat#istphas an impact on providing high
guality care.
Tension exists between short staffing/lack of kremlgle and not having enough patients with
each condition to build knowledge/justify increastaff(discussed below in interview themes 2-
3). For example:
0 In one state there were six babies in a year whre detected on NBS; 2 in another:
The resources needed for follow-up of false negdests.
In Portland, Maine there were not enough patienttitize the three physicians there.
There is currently no metabolic physician locatetlew Hampshire.
Staff adequacy seems to be caught between thesityten care needed by these children,
described above, and the number of children agtnakding this intense care.
The need for care protocols was discussed.

Oo0oo0oo

Theme 3: Education Issues

Education was reported to be one of the primanyeisselative to care for metabolic patients.
The need for enhanced education was mentioned@sfect to families and parents, community
service workers, and health care providers.

Information provided families and parents was ré&ggbas often inconsistent and at times
contradictory, causing confusion and anxiety onpae of the parent.

Primary care provider involvement was viewed astirsistent. The role of the PCP varied by
patient and condition. Some viewed PCPs as engalgiel others viewed the PCP as handing
off patients to a separate care process.

The need for additional supports to aid in educatibmetabolic patients and families was
mentioned. Using genetic counselors was spedificagntioned.

Examples of successful, although unfunded, edutatiolutions were mentioned, including a
family educational camping weekend, and using sish@®a point of coordination later in life.
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- Respondents noted the need to coordinate localiypmnally, and nationally on care processes
and best practices.
o Information dissemination was viewed as difficuliedo the rarity of the disorders and
their time spent treating them.

Theme 4: Perceptions of Issues related to NBS Expsion
- Providers were guarded to mixed about increased &dp@Ension.
o Physicians felt doing so would add workload, exbasr staffing issues, and augment
existing other problems, especially for high resetntensity conditions.
0 Mentioned were the 1999 expansions and increaseklomal that resulted.
- Nutritionists expressed concern that problems wbelénhanced if the conditions added had a
strong dietetic treatment component.
- All expressed ethical concerns
0 Screening for conditions that have no treatmentmweastioned, as was screening for
conditions that have less pronounced effects opdient. Both were seen as causing
undue duress to parents and families, with therdatiposing more downstream resource
implications relative to parental and family edumat
- Despite these issues, many providers were optorasiut the ability to detect and treat
additional genetic disorders.

Overall, interviewees expressed concerns thatfoaraetabolic patients was widely variable
depending on the condition, but relatively intelmsiypon detection. Issues post the initial treatmen
period revolved more around care coordination ahatation, both of the parent and family, but also o
providers. Throughout the process, administratime was viewed as burdensome and uncoordinated.

Detailed Analysis Findings:
The analysis below is divided into two parts; thoslated to the process of care from initial
screen to the first year of life, and those relatethemes drawn from the interviews more generally

Part I. Process of Care from Positive NBS to FirsBirthday

Interviews revealed substantial variety in thecpss of care during the first year of life for
newborns that screened positive for a metabolicition on NBS. The processes described variet at a
points, from the steps taken by NBS coordinatoremwithiey are initially contacted about a positiveeen
to the frequency of contact with clinicians anddediory, and across multiple dimensions, includhng
type and severity of the condition and the charestites of the patients’ families.

l. NBS Program Role
Initial Positive ScreeningWhen the lab finds a positive or out-of-range reshey call the NBS
coordinator (C0317, A049, A054, A038). Two NBS atinators receive the probability that the ressilt i
a true positive (A049, A038) and 4 described raagiinformation about the condition, severity, and
need for follow-up (C0317, A049, A054, A038). Tilype of condition detected impacts the pace at
which this part of the process occurs (C0317, AGZH4, A049).

Depending upon what the condition is that we’rénimyto work...I contact the primary care
physician and let them know what’s going on andyssga course of action that takes into
account the worst-case scenario. So, for exaniftés possible that the baby has a fatty acid
oxidation disorder, this child clearly can’t be aliled to fast or they may not survive the night,
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that's how serious it can be. So | recommend ttheprimary care [provider] contact the family,
explain what's going on and the baby not be alloweethst, and that bloods or whatever it is,

will be obtained to clarify the diagnosis. So wayrmmplement some preventive emergency care
measures until we know what's going on. (A038)

The lab usually calls me with what they report asiclinically significant NBS results. They
usually provide me some guidance as to the levalgeincy, you know they have a way of letting
you know what the probability of a disorder is, @fhhelps you to know how you're going to
approach it in terms of urgency. (A054)

Based on those results and the recommendationstfrerscreening laboratory, for example, if
they tell us, the tests results, the likelihoothefcondition, the impact on the health on thatcchi
and the recommended next steps for further evalnatiVhether it requires an urgent referral to
a metabolic center or whether a non-urgent congujust a repeat of the newborn filter paper is
adequate. (A049)

Two described repeating the test to confirm thetwesscreen (C0216, A038) while one stated that th
positive result is confirmed at the metabolic dior with the primary care physician (A049).

In general, the very first thing to do once thera’gositive screen is to confirm that positive
screen. One of the things that the New EnglandddewScreening Program has done through
the work of [referenced doctor] is to come up vitbbabilities based on the degree to which
something is out of range. So | will get guidamten I'm called with an out of range thing that
there’s like a less than 10% probability that tlighe real deal or there’s a greater than 95%
probability that this is truly whatever the conditiis. That helps very much in terms of what
comes next. In confirming the diagnosis, the st might be to get a repeat filter paper and
often times that's normal, there was some transétation for whatever reason and that'’s the
end of it. Other times, depending upon the comdlithow out of range, and what the family
history is, that’'s a key component that we donitaals know, the next step might be diagnostic
testing such as sending plasma [testing] out te][itlinical lab. (A038)

In one state, if the confirmatory screen is alssifp, the patient is sent to a contracted treatraenter
for all care and the positive finding is sent toational database (C0216). However, in all ofdtieer
states, NBS coordinators are in touch with prin@ase physicians and clinical geneticists in order t
coordinate care for the patient; two coordinat@sctibed being in contact with both (C0317, A054)
while two others stated that she and the genetleiside together who will call the primary care
physician (A049, A038). Phone calls with clinig@neticists were used to discuss the result (C0317,
A049, A054, A038) and the next steps in caringttier patient (C0317, A049, A038). Four NBS
coordinators discussed faxing information, inclgdinformation about the care plan and fact and ACT
sheets, to the primary care physicians (C0317, ABB38).

One NBS coordinator stated that at least somet#ihedad direct contact with the family
(C0317, A049) while another stated that they docootmunicate with the family at all (C0216).

NBS Program Long-Term Follow-Up.

All'5 NBS coordinators discussed NBS program losgri follow-up (LTFU). Three NBS
coordinators stated that they had no in-house LTEQB17, C0216, A054) while a fourth state is in the
process of implementing LTFU in-house (A049). OI&S coordinator stated that she received no
information after the diagnosis was made (A054he Gtate contracted their long-term follow-up to
centers within the state (C0216). Certain centen® contracted for the care of certain conditidinsse
contracts require centers to provide feedback emp#tients detected on NBS. The fifth coordinator
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stated that their program attempts to keep trackutgihout the diagnostic process and until the pgésie
21 birthday (A038):

I will keep tracking and keep on top of what's hapipg through the diagnostic process to see
that diagnosis has been made. And...if it's a méi@mbdsorder, most often that child will be
seen in the Metabolic Clinic...Right now, we don¥éna nurse in the metabolic clinic so | fill
both roles. So that [the clinical geneticist] ahdill meet with the family initially together tad
an assessment and explain the disorder, enrolthiid in the metabolic clinic and that child will
be followed on a regular basis, whatever that migdtby a nutritionist, a social worker, [the
clinical geneticist] as the physician, me as theseuyand we also have a psychologist who's
available for that aspect. And, through that pregd get to know what's going on with the child
not just through the first birthday but to the’dirthday. It's a little bit different for kids veh

are followed in a clinic out of state and | dondve as much contact with the metabolic clinic
folks. If they're assisting financially with thare, | may get regular reports from out of state
clinics; that's sometimes problematic, but we wdagdable to find out what's going on with the
child, with the parents’ permission of course, bytacting that other clinic. (A038)

Carefrom Clinical Practitioners

Interviewees were asked to describe the continofucare for a typical patient with a metabolic
condition detected on NBS seen in their practiemviders were asked to choose one metabolic
condition in order to anchor their description lvé process of care. Seven practitioners desctitged
process of care for children diagnosed with PKUdl{{tical geneticists, 2 nutritionists), 2 descrilibd
process of care for a urea cycle disorder (1 moigt, 1 genetic counselor), and MCAD and Tyrosire
were each described by 1 clinical geneticist. Pnarctitioners (1 psychologist and 1 nutritionist) dot
specify conditions. Table 1 contains informatiantbe processes of care described by clinicians.

Thelnitial Visit.

After a child has screened positive for a metabatiedition on NBS, the type and severity of the
condition and parental anxiety impact the urgerfoyootact and treatment that a patient receives.
Patients diagnosed with Tyrosinemia I, for exampée a concentrated but resource-intensive initial
visit. As reported by one clinical geneticist:

We bring the family in through the emergency roget.the child admitted, recruit all the
specialists that's involved to evaluate the patiettich includes liver, you know every specialty,
get our metabolic nutritionist on board. We worikhvthe lab closely to confirm the diagnosis
immediately, you know, get the result ASAP. Aad ttomfort the family; initiate the treatment,
which means we have to get prior authorizationtfigr medication, talk to our pharmacy, talk to
our nutritionist to get the food, to get the foraguieach the residents; get back to the primary
care...And then after that couple of very intensesdtine child is discharged. (A043)

Similar intensity was described for patients diaggtbwith a urea cycle disorder (nutritionist, genet
counselor) (B0414, C0317). One nutritionist ddsemlithis first visit as “all consuming.” Citing one
specific case:

| think it came back like thé"Slay after birth, the NBS. The baby didn’t havg symptoms yet
and happened to be in the pediatrician’s officepwsocalled over there and they came into the
hospital. So from that point on, it's pretty insen..Basically, everything stops when | get a NBS
like that, that’s very nutrition labor intensivéy whole clinical, inpatient, outpatient, it's kiad

on hold...[The initial visit is] all day. I'm kindbke, whenever there’s not a doctor in there, | try
to run back to see if | can talk to the family ayad information. It's all consuming. It's all
consuming. (B0414)
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Practitioners stated that patients diagnosed witiea cycle disorders and/or Tyrosinemia | could
be admitted to the hospital for anywhere from got@of days (A043) to up to two weeks (B0414) and
their care involved many contact hours by providdrse clinical geneticist who described Tyrosingni
stated that she was involved with the patient dr& on the first day of the admission (A043) witile
nutritionist stated that the urea cycle patientinegl 6-8 hours a day each day of the patient'e2kv
admission (B0515).
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Table 1. Process of Care Described the Interviewees

Visit Length and Frequency

Laboratory Tests

it

ID Role %er'g#isg Visit 1 0-3 months 3-6 months 6-12 months
Clinical visit 2: 30-45 minutes; then varies; variable; usually follow up at 3 months and 6 ’ . . . - s
A027 Geneticist MCAD 1-1.5 hours usually follow up at 1 month months variable visit 1: bloods; 6 and 12 months: careitisome have DNA analysis; sick labs
o PSRRI every 3 visit 1: plasma amino acid analysis (short phemyiale and tyrosine and overnigh
. visit 2: 1 hour (md time); revisit 1 k " ; N e ) S .
A0510 CI|n|qa! PKU 1 hour (md time) week, then 2-3 weeks, then monthly: every 2 months: 45 minutes (md time) mo.nths. 80-40 ful amino acid analyms), f||tef paper, filter FERUrIne; visits 2 and 3: bloqd
Geneticist 45 minutes (md time) minutes (md phenylalanine level rapid analysis; parents do \yefitter papers (sent to lab); lab:
time) done at all visits from visit 3-12 months old
- weekly for 4-8 weeks, then every
A021 Gcelhnelfii:st PKU 4 hours other week (not seen by clinical every month evﬁqrgn?;her visit 1: amino acid, urine, blood; parents weeHtydal draws (sent in)
geneticist)
co13 Clinical PKU 1 hour (md time) seen by whole team as soon as it can be arrandgetiodrs; 1 additional visit with clinical genesitivithin 6 diagnosis- urine and blood; filter papers: weeklyweekly, monthly sent from
Geneticist months; 3-4 visits within first year: 45 minute$ hour home; some have neuro-psych and/or genetic testing
every month or
Clinical . every other - : A
A032 Geneticist PKU 2-3 hours monthly, 1-1.5 hours monthly: 1-1cbits month: 1-1.5 blood tests twice a week; Co-factor screening:nie?ths old
hours
Clinical } ; Repeat NBS screening; weekly filter papers: ateremttil about 6 weeks, then
A016 Geneticist PKU 1-2 hours (md time) Monthly monthly done at home
st |tz Bl o 3o
B0515 Nutritionist PKU hours nutritionist weeks, then momhly' 30 )rlninules monthly: 30 minutes (nutritionist time) minutes confirmatory testing; weekly bloods (sent in); amacids testing done periodicall
time) ' Lo (nutritionist
(nutritionist time) time)
. monthly clinic, home visits between  monthly clinic visits; home visits between clinic . Repeat NBS screen; blood tests: weekly blood ¢est fmonths, then bimonthly
B0212 Nutritionist PKU 2 hours clinic visits: 1.5 hours visits varies blood tests; more frequent blood work when childiék
- . N . o X . J. monthly, then
7043 CI|n|qa! Tyrosinemia | ER admlsspn (3-4 | weekly for the first month or 2, then bimonthlyités then monthly by 6 months: 45 minuteg every couple of blood and urine at each visit
Geneticist hours md time) 1 hour
months
hospital admission
Urea Cycle (6-8 hours visits 2 and 3: within the first week;
B0414 Nutritionist Disord):er nutritionist time then weekly or bimonthly: 30 weekly or bimonthly, 30 minutes-1 hour plasma amino acids, ammonia via blood
each day for 2 minutes-1 hour
weeks)
Genetic Urea Cycle hospital admission . . .
C0317 Counselor Disorder (3-4 hours gc time) weekly, bimonthly, monthly: 1 hour molecular testing
BO111 Nutritionist no ;:r:gglon Z't?eg?gésé;?iggla depends on diagnosis: about every 2-3 months: 80tes (MD), 30 minutes-1 hour (nutritionist) confatory testing, fibroblasts, skin biopsy
. visit at 12
B0313 Psychologist no ;:r:gglon visit at 6 months: 1-1.5 hour visit months: 1-1.5 does not order labs
hour visit
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Patients diagnosed with MCAD and PKU were also spackly, although they were not
admitted to the hospital. Here two of the founicial geneticists describe the process of seeitignia
with PKU within a few days of the initial positigereen (A0510, A027, A021, A032):

It's usually the nurse or nurse coordinator whodakhat call [call from pediatrician or NBS
laboratory] and sets up the appointment, whichgsally done within 24 hours. ...if we get a

call on Friday, it's generally for the next appaimént day. If | get called or if it's an

inconvenient time, then | will speak to the pedi#n directly. If it's for a Friday, [and], if in

their opinion the patient or the family is goinglde very nervous and anxious, I'll usually call
them that afternoon or just to give them a headsmuphat I'm going to be doing and the fact
that the child is in no danger. We’'ll have a, sofra, counseling session on the phone. But if the
child is to be seen within about 24 hours and lalled by the pediatrician, usually...we just
make sure the appointment is set up. (A021)

Depending on what that initial level was, lik¢hié initial level was 7 or 8 or something, we're
going to do things a little bit differently thanitfwas like 4. So, if we're assuming that it'glhi

on the initial screen, like a 7 or an 8, usuallly fiave the primary care doc[tor] see that family

that day or the next day, get a repeat [screenfcafFhey’ll talk to the family a little bit about
what'’s going on and we’ll see the family withinauple of days, usually before that repeat card
comes back. If the level started off at like 4@mething, we kind of do the same thing, except we
may wait a little bit longer...before we see [thddjhin clinic. (A032)

When screened levels were lower and less concenwagclinical geneticists (A027, C013) described
seeing patients who screened positive for MCAD RKt, respectively, within the week of the phone
call from NBS, not within a couple of days:

...If 'm more concerned [about likelihood and setydri will see the patients, sometimes that
day or the next day. Or if it's looking more todmmething like a carrier or a false positive, |
will see them in my regular clinic, which couldthe next day or the next week. (A027-MCAD)

If the initial is high enough, she [the state’s BlBoordinator] also calls all the other members of
the team...the social worker and the nutritionissublly one or both of them visits the child in
the hospital or in the home, depending on whejfaithe state] the child is and do a home visit
to get formula to them. | see them probably infitts, well, within the first week. (C013-PKU)

Initial visits for patients with PKU and MCAD weshorter than initial visits for Tyrosinemia |
and the urea cycle disorder. The initial visit B®CAD was reported to be approximately 1 to 1.5rsou
long, not including lab work or meetings with ottmembers of the health care team (A027). The kengt
of the first visit for PKU varied; clinical genet#ts reported that the initial visit lasted fronhdur (C013,
A0510) up to 4 hours (A021); nutritionists descdtike first visit of patients with PKU lasting beten 2
(B0212) and 6 hours (B0515). Providers also desdriboratory tests collected during this firsitvis
(A0510, A043, A021, C013, A016, B0O515) and 6 clatigeneticists discussed introducing the patient to
other team members (A0510, A043, A021, C013, A@ER,6). Two clinical geneticists and one
nutritionist also described trying to make thesgtsimore efficient by sending patients for lab kvat
the beginning of the visit so that it could be m®®ed during visits with the clinical geneticistl aeady
for the visit with the nutritionist, which addedvssit duration, but also addresses the need t@aimmbt
information quickly in some cases (A0510, A021, BBpH

We will see the baby again in 3 days, at which tivedl immediately measure the blood
phenylalanine level. Again, have the family, beftrey come up to the floor...go to the
laboratory and get a blood specimen from the balg, have that taken over to the lab.
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Sometimes I'll go over to the lab myself and téleettlood specimen by hand up to the
laboratory. | will have called the laboratory ahebaf time and warned them that we’re going to
have a blood specimen delivered which we want @nla¢yzed for phenylalanine and tyrosine as
quickly as possible which means that they’ll setngmselves before | get there, putting the
control line and so forth. So by the time | getré) they're ready to put the specimen on and we
can get that blood phenylalanine level back withiglybe an hour and a half. Meanwhile the
family will go back up to the clinic. (A0510)

Subsequent Visits.

Patients diagnosed with a metabolic condition orENiBe seen frequently during the first year of
life, although the frequency and length of thes#tsivaries by condition, severity, and family
characteristics. The second visit often occurbiwibne week of the initial visit (A0510, A027, ABA
A021, A032, B0515, B0212, C0317). Patients witsthconditions were reported to then graduate to
less frequent visits (A027, A0510, A021, A032, BB5A043, B0414, C0317). For example, one clinical
geneticist described how PKU patients were initiaen weekly, then every other week, and then each
month before finally being seen every other montsixamonths old (A021). This graduated process wa
also described by practitioners discussing bothrtitially most urgent conditions (the urea cyclsatder
and Tyrosinemia I) and the initially less urgenhditions (PKU). Follow-up visits lasted from 30
minutes long (A027) to at most 1.5 hours long (BD1a013, A032, B0212).

Some care processes were more difficult to destnde others. Practitioners spoke of the fact
that it was difficult to describe the process afedaecause it depended upon factors related tauthidy.
Three clinicians described the impact that familyiaty, understanding of the disorder and/or prior
experience with it, and the need for support hatherfrequency of contact (A027, A032, B0212).

...I usually see them back within 1 week to disdwessdsults of the studies that were done at that
previous visit [visit 2]. Then it all depends whhbse studies showed and occasionally, for
MCAD, | usually either know or | don’t know but teeare those panic, grayer cases where |
have ended up sending DNA analysis, for [a] mutati®hen usually, again depending on
severity, if they’re more severe or I'm more comest, | might see them back in another couple
weeks, making sure that they’re doing the protdical they're supposed to be doing [and] the
baby’s growing well. It's really hard because,frdhere, it's just really individual cases. It's a
case by case basis. If | feel the parents gétér) they might get an extra week; if | feel tihat t
parents are a little unsure and they’re nervous #rel/’'re scared, then they come back and see
me the next week. It's just parental anxiety...ulallg see them in another month, and then when
they're about 3 months, and then they're six manththey're growing well and they’re doing
well and the parents are doing well, | just am pditally checking with them every few months
through the first year. (A027)

A lot of it is sort of how much support the fammigeds. If it's their second kid with PKU, they
may not need the same amount of support. Ifieg fourth kid, the first one with PKU, they
may not need the same support. If it's a youndlyafirst baby, mom’s 18 kind of thing, they
need more support. So we...gauge it. (A032)

After that [first six months of treatment for PKlt)aries... | do home visiting between times,
and that’s not on any kind of a regular scheduwelot of it depends on how the family’s doing
and how close they are...A lot of it depends on.. thevwamily is able to handle this diet because
if the family is pretty together and understandedb, we don’t need to be on top of them every
minute. (B0212)
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Any patients who screen positive for metabolic ¢tons on NBS are also often assessed for
developmental delays; this assessment was des@#iedluding 2 visits, at 6 months and 12 months o
age (B0313).

Laboratory Work.

All interviewees except the psychologist descritieineed to order laboratory tests. Common
tests included urine tests (A021, A0510, C013, A@RI blood tests (A021, A032, B0515, B0212,
A0510, C013, A043, B0414, A027). Practitionersadothat many of these tests were done weekly
during the first year of life. Families of chilarevith PKU were often instructed to have lab work
conducted weekly and to send the collected spedrimetihe laboratory for testing (A0510, A021, C013,
A016, BO515, B0212).

1. Administrative and Non-1n-Person Contact Time Spent on the Care of Patients.

Time spend on administrative tasks relative togmaittare was reported to be substantial. These
tasks included time spent on the phone with thiepts family and pediatrician, doing case managame
and dealing with insurance companies (see Tabl®©2g clinical geneticist stated that she could not
count the number of hours spent doing these task43):

Hours. Alot. |think it's a little difficult fous to quantify. We have nothing to quantify thwi
systematically, but | can say ‘a lot’. (A043)

Two clinical geneticists stated that the amourtiroé spent doing these tasks was high during titialin
period of diagnosis and then tended to taper d®2(A A032). Clinical geneticists estimated thatyth
spent several hours on the telephone with the yaamitl pediatrician per patient who screened pe@sitiv
for a metabolic condition in the first year of lifene clinical geneticist reported spending 3 hal@aling
with insurance companies and another 5 hours omngstrative tasks in the first year (A0510). Adbt
of five hours spent on administrative tasks in arygas low compared to the reports of other clinica
geneticists who reported spending one hour per(#821) and one hour per week respectively (A016).
Nutritionists spent time on administrative tagkst primarily through phone contact for patients
treated with dietary intervention. Nutritionistachfrequent and, sometimes, immediate contact with
families (B0414, A032, BO111):

When the patient does go home, they usually go borag-riday or something. The parents are
usually in contact with me on the weekend; theyseally in contact with me any time for the
first 2-3 weeks. | give them my pager and myptahe and they call me anytime. (B0414)

The nutritionist and clinic coordinator will usuglfollow up with them [the family] the next day
[after the first visit]...daily for a couple of days see how things are going. Usually, have them
back in the office in a week or do a home visd imeek. (A032)

To some degree...l serve also as one of the prinmangact persons, staff people in our clinic for
outpatient questions or concerns. So that’'s arrdtivel of role that | take on...depending on
...the disorder. If it's PKU, then certainly I'm kaihg to them pretty often, sometimes it's weekly
with levels and diet changes. (B0111)

Nutritionists reported spending at least 1 hounpeek on the telephone with families and pedieins
(B0O515, B0111) and at least one hour per monthdomrastrative tasks (B0515). One nutritionist
reported spending less time on the telephone WiHamily and pediatrician but reported spending 20
minutes spent per blood test administratively (B)21Considering that these blood tests are regeate
weekly for 3 months and then every other week &teronths, the reported 20 minutes equates to
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roughly 360 minutes or 60 hours of administrativakyer case during the first year of life (B0212)s
one nutritionist described, the work beyond thé vgstime consuming (B0414):

The visits not as long as the work | have to dmake the changes. So [during the visit] they
come for half an hour to an hour to our clinic...I'rstill putting in at least 2 hours afterwards.
Two to three hours to recalculate the formula, vaelually to do the intake, to just make the
changes, contact the family, email the prescriptierite up the note, order the formula. (B0414)
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Table2. Time Spent by Clinicians Per Patients DoingVork Outside of Visits

Time Spent
ID Role Condition On the Phone with On the Phone with Doing Case Managemen Dealing with Insurance Administrative Tasks
Family Between Pediatrician Between Companies and Othe
Clinic Visits Clinic Visits Admin Tasks
A027 Clinical Geneticist MCAD "a couple of hourd# the first few months] varies couple of hours pear
A0510 Clinical Geneticist PKU 1 hour between vis|ts 15 minutes total 3 hours total 3 hours total Srhaatal
A021 Clinical Geneticist PKU (no answer) none none 1 hour per visit (geneticist); 1-2 hou
per visit/blood level (nutritionist)
C013 Clinical Geneticist PKU couple hours per year (no amount of time given; often done by team) 1rhpmr year ( 4 hours per year:
VLCAD)
A032 Clinical Geneticist PKU couple of hours pereldor the first couple of weeks and then it slalesvn substantially
A016 Clinical Geneticist PKU several hours initjaltest of the time: 40% of total time about 1 hpar week
B0515 Nutritionist PKU 1 hour per week (no answer) 3 hours initially, then 1 hour per month
less
B0212 Nutritionist PKU 30 hours per year monthlyatieg 5 hours per year 20 minutes per blood result
A043 Clinical Geneticist Tyrosinemia | could not quantify the amount of time spent
B0414 Nutritionist Urea Cycle 2 hours per month 2-3 hours per week sometimes iB0tes per week
Disorder
C0317 Genetic Counselo Urea Cycle 2 hours over 10 (no answer) (no answer) (no answer) more than Bshaeer 10 months
Disorder months
B0O111 Nutritionist no condition named at least Lihyper none a lot 1-2 times per year infrequently
week

B0313 Psychologist no condition named (no answer) no apiswer) (no answer) 2 hours per year 1.5 harrsigit
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Part Il. Interview Themes

As one clinical geneticist stated there are “leasrat all levels” (A021).

The following are four themes that were referermedss interview respondents. They are Family and
Parent Issues, System of Care Issues, Educatioesisand Perceptions of Issues Related to NBS
Expansion.

Theme 1: Family/Parent Issues

Health care professionals spoke about a myriasksoks they had dealing with the parents and
families of children who screen positive for a niitlec condition on NBS. Once a diagnosis is made,
parents often lack knowledge about the conditiod2(?), are anxious about the unknown (A043), and
have questions regarding the costs of diet (AO5F0dviders further face problems with compliance,
including parents’ difficulty managing the diet (BI2). Two providers described resistance to follgw
care (B0313, C0317); as one provider stated (B0313)

With the MCAD, they’ve been so traumatized by tbegss of identification, they don’t want to
come back to the clinic. We have a couple thagg,gay, “I come and you don’t do anything”,
especially the ones that are just, you know, diemiw the facts, that just take them in if they get
sick. They go “I come to clinic, what do | getrfrelinic?” So they don’t want to come to clinic.
They’re not getting a treatment, they get the bathgk. “Why should | get my baby stuck?”
(BO313)

One geneticist described the issues she faces peitbntal compliance in the following way, but
explained that these parents are the exceptioarrttan the rule (A027):

We have some parents, for example [with resped®kad) who are so incredibly type A, that we
over-restrict...they’ve marked everything little thidown and they keep track of every single
level. And then | have had another child that hael to admit to the hospital twice to see why |
can't get her levels under control because | thdugivas home environment. So, parent
compliance and understanding [is] hard sometimA82(7)

Certain parental characteristics also made cadngHildren with a metabolic condition detected
on NBS more difficult. Interviewees mentioned tlzatguage barriers make providing health care to
these children more difficult (A043, B0414, C031fty, example, one nutritionist stated that language
barriers specifically “make the process three tiamefong at least, and it's never really as go&=%94(14).
Financial barriers, including the costs of frequénits were also stated as a problem (A043, B0212,
B0515). Families that lacked social supports (B0)2ar were teen moms (A027) or single parents were
also more difficult to work with (A043). Becausktle location of providers, geography can alsabe
barrier for families who need care but live famfrproviders (A043, A032, B0212, B0313, A027).

Theme 2: System of Care Issues

Interviewees also spoke about many of the issiithénvthe system of health care for children
who screen positive for a metabolic condition onS\NBCaring for patients using a team approach was
mentioned by all professionals; however, the teppr@ach is less likely to occur due to low staffargl
a lack of system-wide synergy. Practitioners atemtioned day-to-day difficulties that made theteys
less effective, including problems they encountavldn dealing with insurance companies.
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Team Approach with Inadequate Staffing

Every interviewee (except psychologist) mentiobhenhg part of a team that cared for children
who screened positive for a metabolic conditioN®8. All interviewees mentioned the geneticishas
team member (100%, n=17); nutritionists were memtibby 65% (n=11) and nurses were also
mentioned by 41% of respondents (n=7). Fewer reggas mentioned social workers (24%, n=4),
genetic counselors (24%, n=4), and parent advo¢aP8s, n=2). Psychologists, nurse practitioners,
physicians, and NBS coordinators were mentionedrngyrespondent each.

Problems of staffing were noted to be both immiedsad long-term. For example, one clinical
geneticist mentioned that her clinic was withogeaetic counselor for 3 years (A043) and others
mentioned that they specifically lacked nurses (6€4,), social workers (12%, n=2), genetic counselor
(18%, n=3), and nutritionists (6%, n=1). In gemem@spondents mentioned a shortage of personnel,
including clinical geneticists, nutritionist, nuss@&nd genetic counselors. These staffing shartaaee
resulted in program cuts (B0111) and challengedigens in the field:

I think here in [the city], we do fairly well andhink a lot of it is because we have a couple
different people with very different expertise tbamn really help with things. [The other clinic
site is] more difficult because I'm only there 2yda month. | don’t have access to the charts in
between times because the charts are kept in fter alinic] and I'm two and a half hours
away. And, they let go a lot of the staff that Wwelkping; we had a nurse that was very good,
would take care of prior authorizations, call ingscriptions and all that kind of stuff. Now, | get
all those phone calls and | have to call somebodyet them to fax the information from the
chart to me so | can review it and figure out...gast takes like five times as long to do anything
because there’s all these other steps that hatappen. We don't have the same kind of
outreach home visiting kind of capabilities [therdThe nutritionist’s] time is much more
restricted because she’s only very part-time torddabolic stuff. She’s very good, and she’s
very good about weaseling it into her day and vegponsive to families on the phone but it's
just a different model. They're sort of a no néswgood news...we call out all of the lab results
on our kids, they don’t. It's a time and personisslie. (A032)

Now, if | were more than one person or we had gdarlinic, we probably would see them more
often. (C013)

As this clinical geneticist described, the needddequate staff negatively impacts patient care.
This clinical geneticist also presents another lgmkinherent in the system: determining adequatié st
size. Staff adequacy seems to be caught betweent#dnsity of care needed by these children, deestr
above, and the number of children actually neethigintense care. Two practitioners spoke ofdine
number of children who actually receive a positli@gnosis for a metabolic condition on NBS (A016,
B0212). A nutritionist estimated that there arg/@bout six newborns detected with one of these
metabolic conditions on NBS each year in her SB@212); for every one case of PKU, there are two
cases with other conditions detected (B0212). example, Maine currently has only two clinical
geneticists, a reduction from three, because tbayod have enough patients for three providers 6)\01

Need for System-wide Synergy

Because the care for children with metabolic coi requires a team approach, it is important
that the system work synergistically. For examples geneticist mentioned that transitioning pasi¢n
adult care when they outgrow pediatrics is diffiag¢cause there is no one to transition them t@{A0
Another mentioned that at times, pharmacies daaot the prescribed formula and a pharmacy that
carries it must be located or the formula mustigeed (A032). One important aspect of system
synergy is that the responsibilities of team memslaee delineated, especially as medical home is
implemented (B0313), and that each provider woritkiwhis or her set of responsibilities. Thatthid
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not seem to be the case was especially evidenufoitionists (B0414, BO515, BO111). One nutriigin
described her role in following patients when they admitted to the hospital this way (B0414):

My other challenge is that when a patient comés {the hospital], one of my patients maybe
comes in because they're ill or for some reasol’'teeadmitted. | pretty much have to follow
them. So, again, it's not like there’s a nutritisinivho | hand off to who's inpatient. It’s like |

get the call, “...so-and-so’s here”, and it's me ath@én everything else gets dropped so | get that
settled or figure out what's going on or make thrfula, like | did the other night on my way out
the door...There’s no handoff [at the hospital]...jtist me. They would have in-house
nutritionists but it's always been hands-off. Arsinot that | mind even doing the management
part, but it's very difficult to run back and forth [the hospital] all day long. I'm not in the

same building or the same place and that'’s difticéind also, there’s no person on-call for our
formula room... its done shut down...but these balaie’s wait (un)til the next day to have their
formula. They'll die. They don’t understand tifahe order’s not in by 3, they're just gonna
have to wait (un)til the next day...you just can'tlat. Somebody has to know how to do that
that's here all the time. (B0414)

This nutritionist is also responsible for orderiimyentorying and stocking all of the foods andhiafas
provided by the state, which takes an additiongh@trs per week (B0414). Another nutritionist
describes working as an advocate and case maradeerfpatients. Especially with PKU, she (B0515)
describes that knowledge is poor, and that paramseot advocate for themselves to insurance
companies. In general, she describes the confgsimounding her responsibilities for the patientse:

Somebody thought that what we do is basically nz@agement, you know, sort of being the
triage person and working through a lot of thesenatstrative issues. | don't think it's a
particularly good use of a nutritionist’s time, be doing the insurance part of these things.
We've learned over time to do it, but it’s not test set up. | think it'd be great if there were
[some] sort of care management at some place, reftitbin the pediatrics office or at the
hospital to have somebody that really does mothaifcare coordination. We do it, but it's not
really the best use of our time...We do have a muagitioner and she does a lot of this, we
sort of share the wealth on this, but some parisr@quire a nurse practitioner and some really
require that somebody keep all the pieces togeitieralmost like we need a coordinator at the
clinic that is somewhat a health care provider trdlly a coordinator of all these systems.
(BO515)

Another system-wide problem discussed by health peoviders was health insurance.
Providers described this as the primary problery taeed (B0313, A032). Insurance issues cited were
the complexity of insurance, that each patientisasion differed, and that insurance companiesofte
change the coding of formula benefits (B0515, AOFRgspondents noted that they spent a lot of tme
the phone and writing letters of necessity giverhdasurance company’s unique approval process
(A027, BO515). One specific problem with insurafmechildren with metabolic conditions detected on
NBS related to the costs of diet treatments coveh@810). This problem varied across states, since
states vary in their support for diet. For exampmspondents reported that New Hampshire residents
have limited financial support for diet needs (AOpWvhile Rhode Island’s NBS program provides
formula (A043).

Interviewees also discussed care coordinatiornirdndnation seeking issues within the system of
care. Two clinical geneticists and one genetimselor mentioned the need for more time, firsfirtd
information on resources that parents might ne@3{), second, to give patients all the resournds a
information they need and want (A0510); and thiodneet all of the needs and coordinate care and
services required for proper treatment of theskeli@m (A021). Funding was also a problem.
Interviewees described needing money for reso{(A@32) and clinic personnel (B0111). They also
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discussed a more fundamental problem; that theafarieildren with metabolic conditions is poorly
reimbursed by insurance companies and hospitalrigrat other funding is often necessary to
supplement the costs of care (A021, A043).

Theme

3: Education Issues
Interviewees were asked specifically about edanatlative to metabolic conditions broadly

defined. Four providers indicated that the cursgate of knowledge and awareness for metabolic
conditions is poor (B0515, A021, C013, B0313) and autritionist stated that education can always be
improved. However, two clinical geneticists beéiewthat, although still poor, the receptiveness of
primary care physicians accepting these conditi@ssimproved over the past decade (A032, A016).
Providers offered insight on (1) who they felt neéalbe educated about metabolic conditions, (3swa
to enhance education, and (3) the impact of knogdexh their own practice.

Who Needs to be Educated

Providers highlighted two non-family groups of pkowho they believed needed to be educated

about metabolic conditions: community services laealth care workers. One clinical geneticist
described the need to educate community serviaecaggeand workers, especially as children growrolde

(A021):

We also are involved in training community serviedsether it's physical, occupational, [or]
speech therapy, [as to] what they have to do [fese children]. We have to educate the
schools; we have to educate the workplace...colleggpuses because often these patients need
support from dietary services and educational centén the work place, sometimes there are
special needs. In the schools sometimes thera@ralietary special needs that are required as
well that they utilize the nurse. If the familyni®t an organized family, then often those support
services—nursing supports, VNA support—are moesgive at times and we take on that role.
Barriers... are lack of awareness and the amouninwé that’s required to do this and do it well.

If you put the time in up front, it usually saviese in the long run. (A021)

Two providers (A021, C013) described the need teate physicians. One related the need for
education to the ability of the primary care phigidnvolved with patients who screen positivedor
metabolic condition on NBS (A021):

Community physicians are not well trained and sortile of the clinic is not only to educate the
parents but also to educate their clinicians, whigtime consuming. Sometimes it's successful,
sometimes it's not. The primary care physiciaofien isolated as the patients or families learn
how much easier it is to speak directly with theicland unless the clinic makes an effort or the
patient’s family makes an effort to keep the peiian involved, the pediatrician becomes
sidelined and some don't react well to that. Sameevery happy with that. And sometimes it
involves disruption of that relationship wherehiétpediatrician can't be involved they don’t want
to stay involved or they feel that even if thekept involved, they don’t feel comfortable playing
a role and so the patients have to end up lookingfnew pediatrician, which basically the main
criteria is someone who's not afraid to deal withmplex patients and who feels comfortable
picking up the phone and asking questions if tleeptsit sure of something. (A021)

Ways to Enhance Education for Families and Comriamit

A number of ways to improve education about mdtalsonditions detected on NBS screening

for families of patients and their communities wpreposed by interviewees. One NBS coordinator
believed that education could be enhanced pribirtb (C0317):
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One thing I've noticed repeatedly is that [therg]an increased educational component from the
prenatal side of things, so whether that's the rewlmursery staff, prenatal nurses, OB/GYNs,
or all of the above. I've had multiple familiegeafa positive diagnosis say to me things like
‘well our birth instructor mentioned it but said weouldn’t even focus on NBS because nobody
gets a positive result’ or ‘oh the nurse came iptick his heel but said you can forget I'm ever
here, you know, this is a PKU test’. And | haduaify with a urea cycle disorder who had
significant difficulty acclimating to the fact thtteir child had a urea cycle disorder because
they were convinced the test only tested for PBO.l think there’s just a learning challenge in
the community that’s bigger than the metabolismicli I've noticed it repeatedly in families who
get very stuck in how it was presented to theml ahigik it would be a good area to help with the
educational component. Even if they heard it odiyethe first time and they don’t remember it,
it might improve their reaction to NBS a little bitand it's not the same hospital or the same
nurse; it seems to be kind of spread out (C0317).

Two clinical geneticists stated that educatiorhigirt clinics could be improved by the presence of a
genetic counselor (A0510, A043). A clinical gecist discussed providing families with resource
binders containing contact information and whentactinishould be made; however, these binders need
updating (A032). Consistent with their commentdamily characteristics that make providing care fo
patients, one provider discussed the need for mé&eén different languages (B0414). The use ef th
internet by families was also discussed; the pdggist mentioned the need for more information on
false-positives so that families do not turn toititernet as often, and two other providers mejetibtie
need for up-to-date, family-friendly and completebsites (A043, C0317). A nutritionist also dis@agss
that families affected by metabolic conditions rezktb be connected with other families through grou
sessions (B0515).

However, education improvements that have occuwe@ also discussed by interviewees. A
clinical geneticist spoke of being part of anottlerical geneticist’'s education grant; the gramtds in-
school education for school nurses and teacheng #® needs of students with metabolic conditions
(C013) and another spoke of working closely withasits to make sure that dietary needs are met
(A032). Another clinical geneticist spoke of a gafar families of children with PKU and allied
disorders (A032):

The other thing we do is we have camp every Y&k do PKU and allied disorders, so it's a low
protein camp. It's a family camping weekend. ittdg up being funded through fundraising and
then we get support from a bunch of the food comgaand formula companies. Families bring
their own formulas but all the low protein fooduivided. They stay in cabins and there’s sort
of educational things for the families, educatighal things for the kids. It's $50 for a whole
family for the weekend, everything included. dtl®t of work-a lot of work-but the families love
it (A032).

Information Needs: More Information, a Place to Geand Time/Space to Learn it

Interviewees spoke of their own information nee8pecifically, they spoke of the need for more
studies, standardized care guidelines, and thetbortearn about the conditions. However, these
information needs must be understood within theesdrof disease prevalence. In one state, only six
children were detected with a condition on NBS (BB2verify with umass #s). There are very few
patients from which to gather knowledge in any giyear, which limits the amount of information that
can be gathered and the amount of experience tibnatprs can individually gain from working with
these children. One nutritionist described théblenm she’s having working with a team to develop
evidence-based dietary guidelines; the problemstdted, is that “there’s not a lot of evidence0OpR5).

Health care providers spoke of the need for stutieinderstand the conditions and some
ongoing projects addressing information gaps. viddial providers spoke of the importance of studies
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genotypes (B0313) and gathering information orstieerity (B0515) and developmental delays (B0313)
associated with metabolic conditions detected oS NBroviders also spoke of on-going projects to
improve knowledge, including a nutrition guidelir@sject (B0111, B0O515), a project on delays in
parental bonding (B0313), and a project on anatyzare (C013). One NBS coordinator also posited th
following:

I don't know how many states have board certifiedafolic physicians. And | don't know how
helpful it would be to physicians who are practicis consultants without being board
certified...to offer additional training to them watlt having them go through the certification
process, which is lengthy and expensive. In agplixe New England, where our populations are
small, it may not be cost effective to go througttification because you just wouldn’t see that
many patients in a year. So | think making avddapecialized metabolic training for the
physicians and the clinical follow up staff in mmécs would be great. Something on a local
level that doesn’t require flying off to BaylorTiexas or Wisconsin. My other concern, in
general, has always been what happens to a patiighta metabolic disorder after they hit 21.

At least in our state, [the state program for chélid’'s health] offers the only metabolic clinic
services in the entire state and because we'reddry Title 5, [their coverage ends] at age 21
they’re no longer children, with some limited examms for women of childbearing age. And

I've always been concerned that there’s no low-oodtee adult metabolic clinic or support
services, like for an adult male with PKU who’sy#ars old. You know, what happens? They're
reliant upon whoever their primary caregiver is aheéy might not get accurate information or
follow-up. (A038)

One nutritionist stated that getting answers ted¢hguestions and sharing information either nalipoa
regionally is essential (B0515).

Three providers spoke about the need for standdrcisre. One clinical geneticist stated that
there needed to be consensus on treatment (COWLB)itionists especially felt that they were at a
disadvantage because of the rarity of these diagnmsd the need for standards of care (B0414, B0212
Two nutritionists stated that they have not workaith all of the metabolic conditions. They desedb
their on-the-job learning process and what wouldideful to them:

The thing that’s interesting about the field istthenight be considered the specialist here, but |
haven't seen that many. | mean every time yoa S that's something really different,
you've never seen it before and you have to stam the beginning learning it...It's like okay,
I've done MSUD and PKU, but every time | get ongai@mn propionic academia, glutaric
academia, whatever the diagnosis is, you're throght in. Unfortunately for me, | don't’ really
have any other nutritionists that | work with..d¥e some parent liaisons here at the clinic who
are very helpful in terms...if there are insuranciess. We also run a support group once a
month for PKU patients and they helped me start tiBt really every time you get a new
diagnosis...[there is] anxiety and bringing the bdaine with me on the weekend, and [someone
from the clinic] calling me at home on the weekeB8d.once someone serious comes in,
[someone from the clinic] will call me and say ‘gkiathink you should start reading about this
over the weekend'. It's just at the drop of a &adl I'm afraid to take a vacation. When things
are slow it's great, but then all the sudden itkelboom. (B0414)

Our protocols are kind of individual. One of iBssfunction of the fact that we just don’t have that
many kids. All of us are skilled practitionerswirking with kids with chronic health conditions
so we all know and are able to figure out quickhatnfamilies need. We know metabolic
disorders enough to work with it. But we don’t seeugh kids that we, at least I, feel as though
I need some advanced protocols and what | need.to. dt would be really nice to have
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some...protocols out there, but...as | said, theréddd af kids I've never seen. So if a kid with
maple syrup urine disease gets diagnosed in @te std be panicking, trying to figure out,
alright, where do | look at this, where do | loakthat. So, | either talk to [other nutritionisits
the region] and they guide me through... (B0212)

Theme #4: Perceptions of Issues Related to NBS Exypsaon

Interviewees were also asked how they thoughtttieaturther expansion of NBS would affect
their practice. Many of the concerns expressddafd current issues that providers were already
experiencing: low staffing, added workload, consgd time, and concerns about education. Expansion
also met with ethical concerns about the treatraadtutility of adding new conditions.

Impact on Current Practice

NBS expansion concerned geneticists differentiythutritionists. Although one geneticist
stated that the impact on her practice would depenghat was added (A027), in general, clinical
geneticists thought that expansion of NBS wouldstattially impact their practices by making them
busier (A032, A0510, A043) and increasing work 14832, A0510).

Very significantly. If for instance, if we getarthe lysosomal disorders screening and other
kinds of screening, we're likely to see the chitdneho are identified in the NBS with the
possibility of having a lysosomal disorder. Andtth going to mean that we’re going to have a
lot of questions in our own practice with regardshow do we follow-up these families, whether
they need treatment or not, whether we should tbfmn to somebody who has more experience
in lysosome disorders or whether we’re going toiget that experience with an infant who has
been identified as a possible lysosome disordéBS. And discussion with the families is going
to be added time to our clinic practice...It's defy going to add very significantly to the time
of our clinic practice. (A0510)

It's only gonna get worse. It's...very time inteesind they’re unpredictable. And that's the
problem. If we keep adding to [the number of] dbads, there’s going be more emergency
follow-up... and that's going to get more stresstagpecially when there’s not necessarily
[anything] we can do. (A032)

One clinical geneticist cited the difficulty of ioporating care for patients with conditions adtedBS
in the 1999 expansion in Massachusetts as a modlrther expansion (A021):

When NBS was expanded in Massachusetts in 1988s iassumed that the practices would
simply absorb these patients. You know, we anegpieg for the next round of expansion which
includes the lysosomal storage diseases, and k tiinsome level it's great for the patient, it's
going to be a disaster for the clinic. Becaudbat one identified patient, given how quickly
things have to move and how intensive the wothkathas to occur, that can take up your time
for the week. You just have to put everything &tége. Given the...lack of financial supports,
given the climate of the fact that we don’'t haveugih clinicians...l think we’re already seeing
patients leaving or clinicians leaving health caoework in [other] industry or other areas
because they say it's too hard and I think it'srgpio aggravate that. Ultimately, if that
happens, of course, it's not going to bode welltf@r patient in the short-term or the long-term
and it's not going to bode well for the professigh021)
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Nutritionists were less sure about how NBS expamgiould impact their practice; one stated that she
had “no idea” (B0212) and another stated thatrigaict would differ based on the conditions addet an
whether or not those conditions would be treatddl dietary regulation (B0515). However, one
nutritionist felt that expansion would be more labitensive (B0414). Three providers (a geneticist
psychologist, and nutritionist) stated that expamsheant the need for more staff (C013, B0313, Bp11

I think the infrastructure thing is a big one ifyee thinking of NBS. Because it's wonderful; it
seems like the expansions are just booming fot aflprograms around the country, in the US
and probably internationally. But if you don’t lethe clinicians to follow up, to know what to
do properly, then that's a problem, that's a hugelglem. | think that really needs to be
addressed right now too and | don’t know what theveer is with that because | know [a clinical
geneticist] tells me, and | hear it everywhere ttiere’s a real shortage in physicians who
really want to specialize in the field and | dokrtow if it's because of the challenges we do have
trying to do our jobs [or] because of the limitat®we have because we’re not a big money-
making clinic. A lot of nutritionists wouldn’t riha go into this field at all, given that there’slat
more. It's just a different focus from say a digsecounseling session. | think you just really
have to like this field otherwise you can get oveimed by it. (B0O111)

Education Concerns

Education was another concern when considering &&@nsion. Similar to concerns about
education about current conditions, there was conibat education both within and outside of theddfi
needed to be improved. As one interviewee destritenditions with low severity also cause problems
for families:

The only other...barrier is when we get these scpasitive children but what they’re positive

for is more of a benign condition in the end antpimg the family really wrap their heads

around that because they see their child as haaidgease. So | think there’s a challenge in...
you ramp these parents up that they might have thimge That seems to be an increasing
challenge because we're picking up more and moildreim with these benign variants, so that's
definitely a new challenge and I'm not sure what Itlest resource or solution is for those groups
yet. (C0317)

Providers also described the need to educate vovkiénin the field about the conditions (B0313, )4
including themselves (B0313) and general geneti¢s043). One nutritionist discussed the need for,
and difficulty of, treatment protocol verificatigB0111):

I think there needs to be a lot more treatmentgot clarification, like for a particular rare
disorder, you know, what is the most appropriateatis the most effective, evidence-based
effective treatment for them, medical or nutritibn®hat is the benefit to them for some of the
really, really rare disorders, of finding them atiten starting their treatment early. Is that
helpful or not, that kind of thing, getting thenthe referrals they need, whether it's neurology as
well as metabolism? These are so rare that wetd@ave a good base of studies of good RCT,
randomized controlled trials that can tell us...whet should be doing with a lot of these really
rare disorders. (B0111)

Ethical Concerns

Interviewees also expressed ethical concerns atB8texpansion. One nutritionist expressed
encouragement at being able to find children wieietise would not have received a diagnosis while
also expressing concern about the existing levikhofvledge surrounding treatments for these canuiti
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(BO111). Clinical geneticists were also concerakdut treatment (A027, A0510) and why the new
conditions were being added (A027).

Well, certainly, | think in a good way that we’tbpefully find all those children out there who
might have been missed otherwise, who would biealiy hurt because of it, because of a late
diagnosis...| think it's an exciting thing but | thithere’s a lot of work that still needs to be done
to clarify... what the point of it is, what the g¢ial, what the treatment [is]. (B0111)

I think however, though, it has to be really weigjheecause...l don’t think that just because we
can, we should. And that goes to the fact thiatdn't be treated, if it's going to give moredal
positives, if the negatives and the true positaresnot truly going to be symptomatic, you know
all those kinds of things, | think it has to beosigly considered because it will weigh on because
you’'ll get much more referrals, you'll be gettingioh more work, and you'll be stressing out
much more families and possibly for nothing. Afsddne of the things that | do hate about some
conditions like VLCAD, where...we've kind of gottaio ithis conundrum now where we stuck
[the patient] out onto this 6-8 week process noteravhat almost. And | hate that, because |
know the majority are not going to be effected -8 weeks I've disrupted this family’s life.
(A027)

These diseases are going to raise questions ablboivfup, treatment, and confirmation that
frankly we haven't dealt with up until now. Theyguite difficult questions for which there are
no clear answers at the current time. (A0510)
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Next Steps:

This study was conducted in one region of the WdnBeates, the northeast. And while there is a
high prevalence comparatively of metabolic cases, lieis obviously different than other areashs t
country in terms of both resources and patient riithat was evidenced here relative to the variation
care and coordination of care should be evidentether areas, if such the drivers of such vamaie
hypothesized to be different. If not, the questnises as to whether resources devoted to caring f
metabolic patients should be measured more sigtemadl statistically to provide a benchmark of sezv
capacity versus demand. Doing so would enablebestimations of what provider capacity oughtéo b
relative to population and condition prevalenceywal as to estimate changes in provider supplylaee
given changes and advances in the fields’ sengndsscope.

Understanding resource use will further help infdvoav best to realign resources for the benefit
of providers, patients and families. It is alsgarative to understand what resources are currbathg
used for any cost-effectiveness analysis to hawaning. This could be accomplished through broad
based surveying if in fact the drivers of resourse and their disparities are believed to be simila
through the regions of the country, or continugdriviewing if they are thought to differ.
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Appendix A. Clinician Interview Guide

Thank you for agreeing to participate in this imtew. My name is and | am an interviewertfer
New England Genetics Workforce Projection Project.

Before we begin, | would like to review some inf@aton with you about the interview process. During
the interview, | will be asking you a number of gtiens about newborn screening genetic services. O
study uses a broad definition of genetic servibasincludes any activity to evaluate, counsel, ag@n
treat, or coordinate care for an individual or figrmiith a condition that may be inherited or have a
genetic basis. In general, this interview takes _to _ minutes.

I would also like to review that you were sent afoimed consent form to complete acknowledging your
agreement to participate in the phone interview. ybu consent to participate? YES/NO. Do you
consent to my making an audiotape of our intervighich will only be used for research purposes to
allow us to review and clarify any responses? YWEZB/ If any of the questions make you uncomfortable
please let me know; you will not be obligated tevaer them. Do you have any questions before we
begin? YES/NO.

Interview Set-Up
Individual Interviewed (name):

Date of Interview:

Organizational Affiliation of Interviewee if avaliée:
Interviewed by:

Time of Interview: Begin: End:
Duration of Interview:

Transcription Time:

CORE QUESTION:

I am going to be asking you a set of questions patients with metabolic conditions detected by
newborn screening that are commonly seen in yastipe. I'd like to begin by discussing patienithw
“XYZ disease.”
Note to interviewer: This disease should be tdkam the ranked list question of the clinic
survey for the associated clinic for this provider

Q. A.1l: Please follow a typical patient for your pactice with “XYZ" through the continuum of care
you provide from the time of positive newborn scree until his/her first birthday.

Note to InterviewerPlease probe in particular about “work” relatedh® urgency of first contact

on a positive screen, the extent of the initiabdastic work-up, and the complexity of disease
management
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Note to Interviewer: Because we expect the iregrge to be giving you a narrative, you may or
may not need to ask these questions. Howeverglsnith of the interview we will want to have
obtained this information:

- What is your role in the care of this patient?

- How much of your time does each of these activitie?

- How much time do you spend on the phone with thal§a with the pediatricianif{ not
PCP), with other health care professionals in betwaaic visits for this patient?

- How much time do you spend doing case managemetitifopatient?

- How much time do you spend talking to insurancegames or doing other administrative
tasks for this patient?

**These responses should include face-to-face isell as time in between visits.

- Who else is involved in the patient’s care?
- Which providers most often refer metabolic patig¢atgou? probe for dieticians, genetic

councilors, PCPs, any others if not provided)

- To which providers do you refer most metabolic gas?probe for dieticians, genetic
councilors, PCPs, and any others if not provided)

Q. A. 2: Administrative Time:
- Please estimate the amount of administrative tsokgduling, paperwork, referrals) these
patients require on average, from time of initiasive screen to age 1 year.

Q. A. 3: Visit Frequency and Length:
- Please estimate the number of visits, on averhgépatients with XYZ condition require from
time of initial positive screen through age oneryea

- How frequently do these patients need to be seen?
- Typically, how long is an initial visit?
- Typically, how long is a follow up visit?

Q.A. 4: Laboratory Testing

- Do patients with XYZ condition receive any additibtesting to confirm the diagnosis? Please
specify.
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- Do patient with XYZ condition require any othertteg during the first year of life? Please
specify.

Use these as probes, if not already addressed:

o IF YES,, How many additional tests do they need?
0 Can this testing all be done in the same visit?

o How long are visits for these tests?

Q. B. Are there patients in your practice with othe conditions detected on newborn screening that
are more or less labor-intensive? Please highliglitifferences.

Notes to Interviewer: 1) Make sure the interviege®es you the name of the condition(s) being diesdri
as more or less labor-intensive. 2) Probe in pauttie about “work” related to the urgency of first
contact on a positive screen, the extent of th@lrdiagnostic work-up, and the complexity of dise
management. Use the previous section as a guidisjtneg the core components

Q. C. 1 Barriers or Challenges to Providing Care
- Please describe any barriers or challenges/thatace in providing care to metabolic patients.

Note to the interviewer: Use the below probes#ded

- Are there any resources that would help youaa yob better?
- Do you have any suggestions for improving qualitcare?

Q. D. 1 Education and Care Coordination
Next, | am going to ask questions concerning edocand care coordination about the representative
patient with XYZ condition you’'ve mentioned.

- Are there points in the care process that youtfestleducation about metabolic conditions and
their care could be enhance¢®obe for where / who / how)yo whom? By whom?

Q. E. 1: Other
- Is there anything else involved in the treatmemaifents with metabolic disorders that you
think we should know about?

If Yes: Probe
If No: Conclude call

Interview Conclusion
THANK YOU FOR YOUR PARTICIPATION.

Health Professional Specific Probes Reference Sheet

Note to the interviewer: Use the below probes#ded when talking with these specific individuals
relative to core questions A and B if not touchaedrotheir general responses.
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Appendix B: NBS Interview Guide

Newborn Screening Coordinator Interviews

Thank you for agreeing to participate in this imtew. My name is and | am an interviewertfer
New England Genetics Workforce Projection Project.

Before we begin, | would like to review some inf@aton with you about the interview process. During
the interview, | will be asking you a number of gtiens about newborn screening genetic services. O
study uses a broad definition of genetic servibasincludes any activity, including genetic tegtito
evaluate, counsel, manage, or plan for an individugamily with a condition that may be inherited
have a genetic basis. In general, thisinterviede$  to minutes.

I would also like to review that you were sent afoimed consent form to complete acknowledging your
agreement to participate in the phone interviewsu ¥Yave indicated that you consent to participée.

this still accurate? YES/NO You also consentetti®interview being recorded for research purp®@se
YES/NO. As stated in the email you received, ydllineceive a transcript of this interview in order
clarify or correct any of the information that wiealss. If any of the questions make you uncorabbet
please let me know; you will not be obligated tevaer them. Do you have any questions before we
begin? YES/NO.

Interview Set-Up

Individual Interviewed (name):

Date of Interview:

Interviewed by:

Time of Interview: Begin: End:
Duration of Interview:

Transcription Time:

Core Questions

| AM GOING TO ASK YOU QUESTIONS CONCERNING WHAT HAPENS IN YOUR STATE
ONCE A CHILD HAS SCREENED POSITIVE FOR A METABOLICONDITION DURING A
NEWBORN SCREENING. PLEASE FOLLOW AN AVERAGE PATIENFROM NEWBORN
SCREENINING TO ONE YEAR OF TREATMENT, IF TREATMENIS NECESSARY.

PLEASE EXPLAIN TO ME WHAT HAPPENS ONCE A CHILD HASCREENED POSITIVE FOR A
METABOLIC CONDITION DURING A NEWBORN SCREEN.

INTERVIEW CONCLUSION
THANK YOU FOR YOUR PARTICIPATION.

BEFORE WE END THE INTERVIEW, IS THRE ANYTHING ELSEBOUT TREATING PATIENTS
WITH METABOLIC CONDITIONS THAT WE SHOULD KNOW ABOUT?

If Yes: Probe
If No: End Call
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Appendix C: Consent Forms

THE NEW ENGLAND GENETICS WORKFORCE PROJECT

Dear(enter name here):

The New England Genetics Collaborative at the Uit of New Hampshire in conjunction with the
American College of Medical Genetics is conductingsearch project to estimate the projected demand
for genetic care services in New England over # ten years. | am writing to invite you to peiftiate

in this project.

If you agree to participate in this study, we Wil contacting you by phone and asking you to descri
the process of and resources needed to treat tthos® example children who screen positive for
metabolic conditions at birth. Interviews arei@pated to take approximately 45 to 60 minutes aiild
be recorded. After the interview you will receivates taken from your interview, at which time yean
make any changes or clarifications you deem nepessa

The attached document is an informed consent fequired for participation. It contains information
the study and contact information if you have gioestegarding the study.

If you would like to participateplease respond to this email with the most convemedate and time
to contact you.

Sincerely,
Robert J. McGrath PhD
Assistant Professor

Department of Health Management and Policy
University of New Hampshire
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INSTITUTIONAL REVIEW BOARD FOR THE PROTECTION OF HUMAN SUBJECTS IN RESEARCH
Informed Consent:;

Thank you for considering participation in thisdtu As stated in the introductory email you reeély
you agree to participate in this study, we willdmatacting you by phone and asking you to desc¢hibe
process of and resources needed to treat twode #xample children who screen positive for metebol
conditions at birth. Interviews are anticipatedake approximately 45 to 60 minutes and will be
recorded. After the interview you will receive asttaken from your interview, at which time you can
make any changes or clarifications you deem nepessa

The potential risks of participating in this stughg minimal. The information you provide will be
reported anonymously. However, although we intenthaintain your anonymity, we cannot ensure
confidentiality because of the small size of thevln@rn screening and genetics workforce in New
England. Although you are not anticipated to reeeiny direct benefits from participating in thigdy,
the benefits of the knowledge gained will infornt ogsearch in estimating resource allocation and
infrastructure demand that result from positive bem metabolic screens.

Participation is strictly voluntary; refusal to peipate will involve no prejudice, penalty, or foef
benefits to which you would otherwise be entitlddyou agree to participate and then change yandm
you may withdraw at any time during the study withpenalty Audio data recordings will be kept in a
secure data file on my desktop. Interview notdkhei kept on a secure computer drive accessildieton
members of the research team.

You will not receive any compensation to particeet this project.

If you have any questions about this research grojewould like more information before, during, o
after the study, you may contars at 603-862-2962 or at Robert.McGrath@unh.etiyou have
guestions about your rights as a research sulyj@etmay contact Julie Simpson in the UNH Office of
Sponsored Research at 603-862-2003 or Julie.sin@psnh.edu to discuss them.

Please fill out the information below and eithdwure it in the envelope provided, or scan and erh#al
Monica McClain atmonica.mcclain@unh.eduPlease keep a copy for your records.

Yes, |, consent/agnearticipate in this research project.
No, |, do not consep#agrparticipate in this research project.
Signature Date
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