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Key Findings:
87 individuals participated in the needs assessment including:
o 4 professional staff from the Guam Department of Public Health and Social
Services (DPHSS);
o 16 public health nurses from the DPHSS;
o 12 family members;
o 16 physicians from the Guam Medical Society;
o 31 labor and delivery clinical staff from Guam Memorial Hospital;
o 6 staff from Sagua Mañagu; and
o 2 pediatricians from the Naval Hospital.
The needs identified by the participants include:
o Limited access to clinical genetics and other specialty services
o Fragmented newborn screening system
o Limited educational opportunities for health care professionals and families
o Lack of a territory-wide Guam-based family support group
o Inadequate insurance coverage for people with special needs
Recommendations:
Increase the availability of genetics and specialty services by:
o Developing indicators for appropriate referrals to genetics services;
o Organizing week-long semi-annual genetics outreach clinics;
o Initiating telemedicine consults with geneticists and other specialists;
o Extending the PATH program to Guam primary care physicians; and
o Creating emergency protocols for children with genetic disorders who have
potentially emergent health care needs.
Standardize Guam’s newborn screening system by:
o Sending a recommendation letter to the Guam Medical Society who will work
with policy makers and other organizations to develop legislation promoting
standardization and a fee-based newborn screening system;
o Providing temporary funding to hire a dedicated newborn screening coordinator
to initiate the standardized newborn screening program; and
o Working with the Naval Hospital to evaluate inclusion into Guam’s standardized
newborn screening system.
Increase the number of CME and CEU events in Guam by:
o Encouraging visiting specialists to participate in at least one educational event
with CMEs and CEUs offered;
o Working with Guam Memorial Hospital to ensure that alternative methods of
continuing education can be submitted for CMEs and CEUs; and
o Keeping professionals and families informed of educational opportunities.
Create a Guam-based parent support group by working with Family Voices.
Improve reimbursement for health care costs by including Guam in the Western States
Genetics Services Collaborative’s regional practice model.

Dr. Ricardo Terlaje
Family Practice
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INTRODUCTION
Between March 3-7, 2006, a review team consisting of Sylvia Au, MS, CGC and Lianne
Hasegawa, MS, CGC from the Western States Genetics Services Collaborative (WSGSC)
Project conducted a needs assessment. The assessment specifically focused on clinical genetic
services, newborn screening, and resources for genetic education. During their trip, the review
team met with families of children and adults with genetic disorders and staff from the:
Guam Department of Public Health and Social Services (DPHSS);
Guam Medical Society;
Sagua Mañagu (Guam’s first private birthing center);
Guam Naval Hospital; and
Guam Memorial Hospital.

To initiate a Guam-based parent support group, the WSGSC Project will work with the
national Family Voices organization to create a chapter of the parent support group
within the territory.
To improve insurance coverage of medical treatments and services, the WSGSC will
include Guam in its regional practice model. Through collection and analysis of data
including parent and provider satisfaction surveys and reimbursement trends, the project
hopes to begin a dialogue with insurance companies to better cover specialty services.
The WSGSC Project will work with the aforementioned organizations to address the needs and
institute the recommendations listed above.

General Overview
The following overview was prepared by abstracting information from various sources including
the 2002 Newborn Screening Technical Assistance Consultation Report (National Newborn
Screening and Genetics Resource Center, 2002), interviews with families and staff from the
organizations mentioned above, and literature given to the review team regarding Guam’s
current public health status.
Guam is a U.S. territory situated in the middle of Micronesia and is geographically closer to
urban centers in Southeast Asia than the closest U.S. state, Hawai`i. Guam has a population of
approximately 155,000 and its culture and population are unique as a result of its geography and
ethnic diversity. The majority of its residents are of Pacific Islander or Asian descent; however,
Guam also welcomes a number of visitors and immigrants, including over 1 million tourists
annually. Like many developing areas, Guam reports high rates of diseases associated with
Westernized lifestyles including diabetes, obesity, and cardiovascular disease.
The organization of health care services is similar to the U.S. in terms of medical licensure
requirements, types of health care providers, and a less than optimal public-private health care
system, which focuses on acute care rather than preventive services. Several public and private
insurance companies serve the population in Guam. Public health insurance includes federal
Medicare and Medicaid programs, as well as a locally funded insurance program called the
Medically Indigent Program (MIP). Medicare enrolls about 2,000 Guam seniors, and Medicaid
enrolls roughly 8,000 people. For the approximately 16,000-21,000 (or about 10 to 15%) of
Guam’s population who are uninsured and who are not eligible for Medicare or Medicaid, the
government of Guam provides coverage through MIP. Administered by DPHSS and funded
entirely through local money, MIP covers the costs for treatment and services for people whose
incomes do not meet federal cireteria but who cannot afford health insurance premiums and
people who have used up all of their available private health insurance benefits. MIP also acts as
a supplement for the underinsured and Medicare recipients.
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The insurance system in Guam will not support the specialty services and treatment
needed for children and adults with special needs. Many families supplement their
private insurance with MIP, but they are aware that the program is under great financial
strain. They also worry about insurance coverage as their children transition into
adulthood. To ensure that health care costs are covered, these adults must remain on
MIP. However, to continue to qualify for MIP, many cannot take a full-time job.
Many of the needs identified by the participating families can be addressed by the WSGSC
Project:
To increase the number of CME and CEU events available to Guam professionals and
families, the WSGSC will be encouraging visiting specialists to participate in at least one
educational event with CMEs and CEUs offered. The project will also work with Guam
Memorial Hospital and the TeleCME program to organize various educational
opportunities and to ensure that alternative methods of continuing education, such as CDROMs, teleconferencing, and online conferences, can be submitted for CMEs and CEUs.
Finally, the project will keep Guam physicians, health care professionals, and families
informed about traditional and non-traditional continuing education opportunities.
To increase the availability of specialty services, the WSGSC Project will organize weeklong, semi-annual genetics outreach clinics staffed by a clinical geneticist and a genetic
counselor. The project will also work with the DPHSS staff and Guam Memorial
Hospital to begin telemedicine consults with geneticists and other specialists. The project
will work to extend the PATH program to primary care physicians in Guam, and will
develop indicators for referral to genetic services. Lastly, with the help of the clinical
geneticist and other providers, emergency protocols will be created for children with
potentially emergent health care needs (i.e.: children with metabolic disorders; children
with hemophilia; etc). These activities will encourage direct communication between
Guam physicians and remote specialists, increase accessibility of clinical genetics
services for Guam families, and indirectly improve awareness of genetics and genetic
conditions among physicians, healthcare professionals, and families.
To help standardize Guam’s newborn screening program, the WSGSC Project will send
the GMS a recommendation letter summarizing the data collected from the Guam
Genetics and Newborn Screening Needs Assessment and recommending that Guam
create legislation to standardize newborn screening and create a fee-based newborn
screening system. The GMS society may then collaborate with the DPHSS to support
any newborn screening legislation and work towards standardization. The WSGSC may
also consider providing temporary funding to hire a dedicated newborn screening
coordinator. The coordinator can then receive training from experienced newborn
screening coordinators within the region on establishing and maintaining a fee-based
newborn screening system. Once instituted, the fee-based system will sustain the
newborn screening coordinator’s position. Finally, the WSGSC will work with
appropriate staff from the Naval Hospital to evaluate the possibility of including the
organization in Guam’s newborn screening system.
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However, there is an overall lack of government funding and resources, particularly with respect
to medical specialists. In addition, there is a general shortage of available community resources
to supplement the public health program efforts including:
A lack of resources from religious, charitable, and community-based organizations;
No academic medical center on the island;
Minimal pediatric subspecialists to assist in oversight of the newborn screening system
and clinical management of patients; and
No local chapter of the American Academy of Pediatrics.
Most patients who require immediate specialty care must go off-island to Hawai`i or the
mainland United States at a cost of over $1,200 per person for the flight alone. In some cases,
families find it less expensive to seek care in a nearby Southeast Asian country like the
Philippines. Thus, it is difficult for Guam to meet many of the public health standards that are
well-established in the mainland U.S. Guam has been designated by the federal government as a
Medically Underserved Area, as well as a Health Professional Shortage Area.
In 1999, a major insurance company collapsed due to high levels of uncompensated care. This
resulted in increased reliance on Medicaid and MIP. The 1986 Compact of Free Association
allows increasing numbers of people from other parts of Micronesia to migrate freely to the U.S.
Because Guam is the closest Micronesian island territory to the mainland, over 10,000
immigrants have migrated to Guam, further taxing the island’s public health system. The 1996
federal welfare reform bill eliminated Medicaid eligibility for many immigrants and residents
resulting in an increased burden on MIP. The federally imposed cap of $5.88 million on
Medicaid expenditures further contributes to health financing difficulties.
Women from other Micronesian islands come to Guam to deliver their babies since the level of
medical care is better, and babies born on Guam receive U.S. citizenship. Many of these women
have received little, if any, prenatal care, do not speak English, and have difficulty adjusting to
the Guam lifestyle. Almost 40% of all women who are pregnant on Guam do not receive
prenatal care until late in their pregnancy. Due to a lack of hospital space, as well as a nursing
shortage, healthy babies are routinely discharged home at 8-12 hours of age. There are limited
opportunities for medical screening or services other than routine newborn screening.
Newborn Screening Services
Guam has approximately 4,000 births per year. Over 90% of these occur at Guam Memorial
Hospital. The remainder of the births occur at the Naval Hospital, at Sagua Mañagu (Guam’s
first private birthing center), or at home with the aid of midwives. Guam Memorial Hospital, the
Naval Hospital, and Sagua Mañagu all have contracts with different laboratories to provide
newborn screening. The result is that a different panel of tests is offered to newborns, depending
on where they are delivered. Guam Memorial Hospital currently contracts with the Colorado
Department of Public Health and Environment, which screens newborns for seven disorders:
phenylketonuria (PKU), galactosemia, hypothyroidism, sickle cell anemia, cystic fibrosis,
biotinidase deficiency, and congenital adrenal hyperplasia. The Colorado laboratory provides
newborn screening services for Colorado, Wyoming, Guam Memorial Hospital, and some
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military facilities. The contract with Colorado was apparently created years ago, and there is
little or no knowledge regarding the creation or maintenance of the contract. All samples are
sent to Colorado via TNT, an express courier, on Monday, Wednesday, and Friday. There is no
pick-up on weekends or holidays, and the courier contract calls for arrival at the Colorado
laboratory within four working days.
Sagua Mañagu sends their samples to the Oregon Public Health Laboratory, which uses tandem
mass spectrometry to do expanded newborn screening for approximately 31 disorders. Sagua
Mañagu began delivering babies in July 2000, and it reports an estimated 450 births per year.
Newborn screening samples are sent to Oregon via postal mail, which takes between five to
seven days instead of the standard overnight delivery reported by other states which use the
Oregon Public Health Laboratory. The Oregon laboratory’s practice profile consistently reports
delayed receipt of specimens from Sagua Mañagu as a problem.
The Guam Department of Public Health and Social Services tracks and follows abnormal results
from Guam Memorial Hospital. Normal results are sent to pediatricians caring for babies born at
Guam Memorial Hospital. It is believed that these results are also filed at the Medical Records
Department, but this could not be confirmed. The Oregon Public Health Laboratory sends all
results to the Medical Director at Sagua Mañagu. The Medical Director then sends copies of
both normal and abnormal results to the pediatrician. Any repeat tests are collected by staff at
Sagua Mañagu.
As of October 1st, 2005, the Naval Hospital sends its newborn screening samples to Pediatrix, a
commercial laboratory located in Pennsylvania. Prior to October 1st, the Naval Hospital had a
contract with the Colorado Department of Public Health and Environment. Like Oregon,
Pediatrix uses tandem mass spectrometry to do expanded newborn screening. All follow-up of
newborn screening results is done by the staff at the Naval Hospital with phone or e-mail
consultations when necessary from Tripler Army Medical Center in Hawai`i (TAMC) or the
Naval Medical Center in San Diego (NMCSD). Patients who require more complex
consultations are flown to TAMC or NMCSD.

OVERALL SUMMARY AND RECOMMENDATIONS
A total of 87 individuals participated in the needs assessment including 16 public health nurses,
12 family members, 16 physicians from the Guam Medical Society, 31 labor and delivery
clinical staff from Guam Memorial Hospital, 6 clinical staff from Sagua Mañagu, 2 pediatricians
from the Naval Hospital, and 4 professional staff from DPHSS (see Appendix A for a specific
breakdown of participants).
The needs identified by each of the different groups were strikingly similar. All recognized that:
Educational opportunities were limited on Guam due to its lack of subspecialists and
geographic isolation. The health care professionals requested more opportunities for
continuing their medical education, and the public health nurses were especially
concerned with the small number of CEU events available on Guam. Many professionals
requested educational sessions on genetics that are practical and that focus on how, when,
and where to make clinical genetics referrals. Families also believed that education
should be provided to professionals on Guam, and additionally requested educational
opportunities for themselves.
Families require increased access to specialty services. Currently, most families must
travel off-island to Hawai`i, the U.S. mainland, or Asia to receive specialty care, and the
wait for MIP to process non-emergent travel request may take two to three years.
However, Guam physicians were concerned about lack of communication between the
remote specialist and the Guam primary care physician. They described themselves as
feeling “cut-off” from their patients and, consequently, emphasized the importance of
direct and continuous communication between the different doctors.
The newborn screening system in Guam is fragmented and would benefit from
standardization of the disorder panel and follow-up protocols. While Sagua Mañagu and
the Naval Hospital provide expanded newborn screening to their families, Guam
Memorial Hospital, which accounts for over 90% of the territory’s births, only screens
for seven disorders. Each institution also conducts its own follow-up on abnormal
results. Both Sagua Mañagu and the Naval Hospital have a single person who reviews
and reports all results. It is unclear whether Guam Memorial Hospital reports both
normal and abnormal results to its pediatricians. A single newborn screening program
with a dedicated coordinator would strengthen and unify Guam’s newborn screening
system. However, the majority of participants were concerned that the current personnel
in Guam would not be adequate to create and maintain a strong newborn screening
program.
Families requested the organization of a Guam-based family support group. The group
would allow for an exchange of knowledge and information while also providing support
and encouragement to families who feel isolated and alone.
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Guam Naval Hospital

Public Health Nurses

services and a Memorandum of Understanding was created between the hospital and the genetic
specialists.

SUMMARY AND RECOMMENDATIONS
Like Sagua Mañagu, the Naval Hospital provides expanded newborn screening services to its
families, tracks all specimens, and performs follow-up on any abnormal results. The WSGSC
will send information about standardizing the newborn screening panel to Naval Hospital staff
and will work with them to evaluate the possibility of including the Naval Hospital in Guam’s
newborn screening system. The WSGSC will also investigate the feasibility of having Naval
Hospital patients evaluated by a visiting geneticist. Finally, the WSGSC will share any resources
pertaining to continuing medical education.

PUBLIC HEALTH NURSES
On March 3rd, the review team conducted a genetics information session and needs assessment
with 17 of the Guam DPHSS public health nurses. Prior to the education and discussion session,
the nurses were asked to complete a survey focused on their experiences with newborn
screening, telemedicine, and genetics education. As shown in Table 1, the majority of the nurses
were part of the general public health program, worked in clinical service, held a BSN, and have
been in practice in Guam between 1-10 years.
Table 1: Demographics of Public Health Nurses

Category

N (%)

Program area:
General Public Health
Maternal Child Health
Primary Care
Blank

10
4
2
1

Primary responsibility:
Administration
Clinical service

1 (5.9)
16 (94.1)

Highest degree earned:
ADN
BSN
Diploma
Masters
Other Graduate

(58.6)
(23.5)
(11.8)
(5.9)

2
8
3
3
3

(11.8)
(47.1)
(17.6)
(5.9)
(17.6)

Total years as a public health nurse:
1-10 years
11-20 years
21-30 years
31-40 years
Over 40 years

10
6
0
0
1

(58.9)
(35.4)
(0.0)
(0.0)
(5.9)

Total years in Guam:
1-10 years
11-20 years
21-30 years
31-40 years

10
6
0
1

(58.9)
(35.4)
(0.0)
(5.9)

After listening to a brief presentation about newborn screening, clinical genetic services, and the
WSGSC Project, the nurses participated in a discussion about the genetics and newborn
screening needs in Guam.
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Public Health Nurses

Guam Naval Hospital

Genetics Education

GUAM NAVAL HOSPITAL

Based on responses given in the completed surveys, the majority of the participating public
health nurses had not obtained continuing education units (CEUs) in genetics within the past 18
months (Table 2). During the discussion, the nurses elaborated saying that it was difficult for
them to get any type of CEU hours. They pointed out that, although Guam Memorial Hospital
provides continuing medical education (CME) credits for physicians, the hospital rarely provides
CEUs for the same event. The nurses identified the lack of CEU opportunities as a need in
Guam and suggested that CEUs in genetics be offered through teleconferencing or in-person
lectures by geneticists or genetic counselors. They further suggested that teleconferencing
equipment at the University of Guam (UOG) might be used since educational events are often
broadcast via the UOG equipment. Guam Memorial Hospital also has a program called
TeleCME in which physicians, nurses, and other health care professionals may access medical
conferences and grand rounds throughout the nation.

The review team had a meeting on March 7th with Dr. Andrea Rahn and Dr. Yolanda Whitfield,
two of three pediatricians from Guam’s Naval Hospital. According to the two physicians, the
Naval Hospital delivers approximately 40-50 babies per month. Most healthy babies are released
from the hospital at approximately 24 hours of age, and are seen in pediatric clinic at about two
to three days of age.

The majority of public health nurses believed that CEU lectures about public health issues in
genetics would be most applicable to their work (Table 2). They then wanted to learn about
clinical nursing issues in genetics, basic genetics concepts, and the genetics of specific
conditions. They were least interested in learning about ethical and legal issues in genetics.
Table 2: Genetics Education Obtained and Desired by Public Health Nurses

Category

N (%)

Number of CEUs in genetics over the past 18 months:*
0 hours
1-4 hours
CEUs in genetics that would be most helpful:*
Public health issues in genetics
Clinical nursing issues in genetics
Basic “Genetics 101”
Genetics of specific conditions
Ethical and legal issues in genetics

13 (76.5)
4 (23.5)
12
9
7
6
3

(70.6)
(52.9)
(41.2)
(35.3)
(17.6)

* CEU = continuing education unit

When the public health nurses had genetics-related questions, a little over one-third indicated
that they used a textbook to find answers (Figure 1). However, it is troubling to note that 23.5%
of participating public health nurses did not use any resources. It is unknown whether these
nurses are unaware of available genetics resources, or whether they have had few geneticsrelated questions in the past.

10

At least one of three available pediatricians staff the clinic at all times. These physicians have
direct contact with military specialists in Okinawa and at Tripler in Hawai`i to discuss unusual or
difficult patients. The Naval Hospital physicians also have a global e-line which connects them
to providers across the world for consultation services. All families caring for children with
special needs are enrolled in an Exceptional Family Member Program. This program requires
that families be stationed near specialists essential for maintaining the health and well-being of
the child. The navy will also send families from Guam to Tripler or San Diego for specialty care
with all expenses covered.
Newborn Screening Services
Since October 1, 2005, the Naval Hospital has sent its newborn screening specimens to Pediatrix,
a private commercial laboratory in Pennsylvania. Dr. Rahn explained that most naval hospitals
across the U.S. and its territories use Pediatrix. The Naval Hospital uses an overnight courier
service to transport its specimens to the lab, and Dr. Rahn receives and follows all newborn
screening results. Neither Dr. Rahn nor Dr. Whitfield had information regarding costs associated
with newborn screening at the Naval Hospital. They suggested that the Supply Officer be
contacted for details regarding the newborn screening contract with Pediatrix.
The needs assessment team discussed the idea of standardizing newborn screening across the
territory. Dr. Rahn and Dr. Whitfield were unsure about how the Naval Hospital would fit into
Guam’s newborn screening system, but were interested in the fact that Tripler Army Medical
Center in Hawai`i is involved in the state newborn screening program. The needs assessment
team explained that Tripler receives newborn screening laboratory and courier services through
the state contract, but performs its follow-up independently of the state program. This allows
Tripler to take advantage of “bulk purchasing” resulting in lower screening and transport costs
while still allowing them to provide clinical care to its own population. Dr. Whitfield suggested
that the review team send any details about standardized newborn screening services to her, and
she would forward the information to appropriate individuals within the hospital.
Genetics Education and Clinical Genetics Services
Dr. Rahn and Dr. Whitfield were both interested in any educational opportunities organized by
the WSGSC or other Guam medical facilities. They also believed that patients seen at the Naval
Hospital could be evaluated by a visiting geneticist provided that there were no charges for the
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Sagua Managu Birthing Center

Public Health Nurses
Figure 1: Resources Most Used for Genetics Questions

SUMMARY AND RECOMMENDATIONS
Unlike Guam Memorial Hospital, Sagua Mañagu offers expanded newborn screening to their
families and reports both normal and abnormal results to Guam pediatricians. They seem to have
well-trained staff who explain newborn screening to their families, collect adequate specimens,
and follow-up on any initial positive results. The only weaknesses in their system are specimen
transit time and timing of blood collection.

5.9%
5.9%
Textbook

Should the territory standardize its newborn screening system, create a single newborn
screening program, and hire a dedicated newborn screening coordinator, the
responsibility of tracking and following infants for repeat screens would shift from Sagua
Mañagu to the newborn screening program. This would be particularly helpful since
many of Sagua Mañagu’s births are screened before 24 hours of life. The newborn
screening coordinator could help track and contact these families and their pediatricians
to confirm that a repeat sample is obtained before the infant is 14 days old.
The WSGSC can help support the institution of a standardized newborn screening panel, followup protocol, and program. The WSGSC will also share resources with Sagua Mañagu including
the Hawai`i CF task force report, the STAR-G newborn screening brochure, and any suggestions
for increasing continuing education in genetics.

Nothing

23.5%

Ask genetic counselor

The needs assessment team discussed the idea of standardizing newborn screening across the
territory. Ms. Guerrero and the Sagua Mañagu staff seemed interested in the possibility provided
that the number of disorders does not decrease for their infants. Approaching newborn screening
as a territory would benefit Sagua Mañagu in two main ways:
As a territory, Guam could combine its births and create contracts that are more costeffective when compared to the current method of relying on individual institutions to
create separate contracts. Because it has only 450 births per year, Sagua Mañagu would
especially benefit from this added power of “bulk purchasing.” A contract with an
express courier service would likely be included to ensure that all specimens reach the
screening lab in the recommended amount of time. This would eliminate Sagua
Mañagu’s current dilemma of poor transit time.

Ask a doctor

35.3%

Internet

29.4%

The public health nurses in Guam require more opportunities for continuing education in
genetics as well as in other medical and public health related fields. The nurses also lack
knowledge about genetics resources that may be applicable to their clinical and administrative
duties. By working with the continuing education department at Guam Memorial Hospital, the
WSGSC Project could help increase the number of CEU opportunities through non-traditional
methods such as:
1) Using pre-existing teleconferencing equipment to broadcast live CEU events to Guam
from locations in Hawai`i and on the U.S. mainland;
2) Videotaping CEU events in Hawai`i and the U.S. mainland for re-broadcast in Guam;
3) Identifying alternative CEU opportunities such as web-based courses or educational CDROMs; and
4) Suggesting that any visiting specialist participate in educational activities that provide
both CMEs and CEUs.
Clinical Genetics Services
Of the 16 public health nurses who indicated that their primary responsibility was clinical service
(Table 1), thirteen (81.3%) had never referred a client for genetic services (Table 3). Given the
fact that the prevalence of genetic disease is approximately 6% among newborns, 50% among inpatient pediatric admissions, and 10% among adults, it is surprising that the referral rate among
Guam’s clinical public health nurses is so low. The review team identified three factors that may
contribute to this low rate of referral:
1) The lack of pediatric subspecialists in Guam, including geneticists and genetic
counselors, is an obvious cause of the low referral rate. However, three clinical public
health nurses still managed to make genetics referrals for their clients, all of whom were
referred off-island to Hawai`i (Table 3).
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2) The majority of the nurses were unaware of an appropriate organization or specialist that
would accept a clinical genetics referral. Survey results showed that 81.3% of nurses had
no knowledge about where to refer a client for genetic services (Table 3).
3) The nurses reported that they can not recognize general signs or symptoms indicative of a
genetic disorder. When asked to provide an approximate number of individuals in their
caseloads who had a genetic disorder, 75.0% of respondents could not answer the
question (Table 3). These survey results suggest that the nurses lack a general
understanding of how to identify clients who might benefit from a referral to clinical
genetics.
Table 3: Experiences of Clinical Public Health Nurses*

Category

N (%)

Number who have made referrals for genetic services:
Have referred a client
Have never referred a client

3 (18.7)
13 (81.3)

Type of client usually referred:**
Prenatal
Pediatric

1 (33.3)
2 (66.7)

Number who know where to refer clients for genetic services:
Know where to refer
Do not know where to refer

3 (18.7)
13 (81.3)

Number with clients who have asked about genetic services:
Clients have asked
Clients have not asked
Blank

2 (12.5)
12 (75.0)
2 (12.5)

Number of clients with genetic disorders:
0
70
Blank

3 (18.8)
1 (6.3)
12 (75.0)

Newborn Screening Results and Education
To date, Sagua Mañagu has had several positive alpha-thalassemia results, but has not had any
other abnormalities. All newborn screening results are reviewed by Dr. Bordallo and sent to the
baby’s pediatrician. Any newborns with an initial positive screen would be brought back to
Sagua Mañagu for a repeat test.
Most newborn screening education is performed immediately before the heelstick. The staff told
the needs assessment team that they explain the purpose of newborn screening and give each
family the newborn screening pamphlet produced by the Oregon State Public Health Laboratory.
The majority of families are described as being amenable to newborn screening. The needs
assessment team informed the Sagua Mañagu staff that emphasis is being placed on providing
newborn screening education prenatally. Ms. Guerrero reported that all patients attend an
orientation with the Sagua Mañagu staff prior to delivery. She suggested that newborn screening
education could be provided at that time. The needs assessment team also described the short,
one-panel newborn screening brochure developed by the Screening, Technology, and Research
in Genetics (STAR-G) project. Ms. Guerrero was very interested and asked that a copy of the
brochure be emailed to her.
Ms. Guerrero reported that the Oregon State Public Health Laboratory is planning to add cystic
fibrosis (CF) to the newborn screening panel in July 2006. The needs assessment team told her
that the Hawai`i newborn screening program is organizing a task force to examine the issues
associated with CF given the ethnic diversity of the state’s population. Ms. Guerrero requested
that a copy of the Hawai`i CF task force report be sent to her since their center faces similar
issues.
Genetics Education
When asked about any needs unrelated to newborn screening, the Sagua Mañagu staff requested
more CEU opportunities in genetics especially education about indicators for a genetics referral.
Like the other healthcare professionals who participated in the needs assessment, continuing
education was described as scarce in Guam. The staff requested in-person lectures and seemed
intrigued by less traditional methods of continuing education such as CD-ROMs.

* Based on responses of the 16 clinical service public health nurses
** Of the three public health nurses who have referred a client for genetic services

The survey results revealed a significant gap in the knowledge of the clinical public health
nurses. To better serve the children and families of Guam, the nurses need to become more
active in recognizing possible genetic disorders and referring clients to clinical genetics services.
This requires increased educational efforts about pragmatic topics such as recognizing general
signs and symptoms that may be suggestive of a genetic disorder. Increasing the number of
genetics educational opportunities should increase the knowledge and awareness of genetics
resources and clinical genetic services among the nurses.
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SAGUA MANAGU BIRTHING CENTER
On March 7th, the needs assessment team met with Lina Leon Guerrero, the General Manager of
Sagua Mañagu, and five nurses to discuss the genetics and newborn screening needs of the
birthing center. Dr. Annie Bordallo, the Medical Director of Sagua Mañagu, was unable to
attend the meeting because she was off-island.
After listening to a brief discussion about the purpose of the WSGSC project, Ms. Guerrero and
the staff provided the needs assessment team with a brief overview of Sagua Mañagu and its
newborn screening system. According to Ms. Guerrero, Sagua Mañagu first opened in July 2000
as the first private birthing center in Guam. They have seven birthing rooms, and they report an
estimated 450 births per year. Prior to opening, Dr. Bordallo received quotes for newborn
screening services from the Colorado Department of Public Health and Environment and from
the Oregon State Public Health Laboratory. At the time, Dr. Bordallo was told that Colorado and
Oregon were the only two labs that provided newborn screening services. After reviewing both
quotes, Dr. Bordallo decided to contract with Oregon which screens all infants for approximately
31 disorders via tandem mass spectrometry.

In addition, Guam needs better access to clinical genetics services. It is impractical to suggest
that public health nurses become more aware of how and when to refer clients when the nearest
available genetics clinic is off-island on Hawai`i or in Southeast Asia. Bringing geneticists and
genetic counselors to Guam for genetics outreach clinics as well as providing remote genetics
sessions using telemedicine equipment will increase the availability of these services to all
families living on the island. Initiating outreach and telemedicine clinics will also meet two of
Guam’s top three clinical genetic service needs identified by the nurses (Figure 2). “Diagnostic
workup” and “clinical management” of patients can be accomplished through a combination of
in-person and telemedicine clinical sessions with a geneticist and genetic counselor.
Figure 2: Clinical Genetic Services Most Needed in Guam
80%
70%
60%
50%

Newborn Screening Specimens

70.6%
64.7%
52.9%
47.1%
35.3%

40%

The Sagua Mañagu staff reported that they collect blood from most of their infants at about 12
hours of life. Although they realize that the timing of the blood collection is not ideal, the staff
explained that most families prefer to leave the center as soon as possible. In fact, the longest
any family chooses to stay at the center is about 24 hours after delivery. The American
Academy of Pediatrics recommends that a repeat newborn screening specimen be obtained by 14
days of age if the initial newborn screening specimen is collected before 24 hours of age. Ten
percent of infants with phenylketonuria (PKU) have been missed on the initial sample because
phenylalanine levels have not had time to accumulate to levels detectable by the testing method.
Sagua Mañagu does not collect a second newborn screening sample on their infants.
The Oregon State Public Health Laboratory has described the samples received from Sagua
Mañagu as very good. All specimens are collected appropriately, are sent with complete patient
information, and contain sufficient blood to conduct the required tests. The lab is concerned,
however, about the specimen transport time. Because Sagua Mañagu uses postal mail to
transport their specimens to Oregon, the samples usually arrive at the lab between five to seven
days after being mailed. In their Practitioner’s Manual, the Oregon State Public Health
Laboratory has stated that all newborn screening specimens should be received by the central
laboratory no later than five days after collection. Using an express courier service could help
decrease the transit time of the specimens.
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During the discussion, the nurses were excited by the idea of holding in-person outreach clinics
and suggested that a geneticist and genetic counselor visit the island twice a year. They
mentioned that Shriners-Honolulu holds annual clinics on Guam, and that these clinics are wellreceived by both the families and professional community alike. According to the nurses, the
DPHSS social workers along with Roselie Zabala help to organize and manage the yearly
Shriners clinics.
With a lack of pediatric subspecialists on the island, it is not surprising that the nurses
encouraged the idea of bringing geneticists and genetic counselors from Hawai`i to conduct
genetics clinics for patients and families. Although, in the survey, the nurses ranked “visits by a
genetic counselor” and “visits by a geneticist” as fourth and fifth among the most important
needs in Guam (Figure 2), during the follow-up discussion period, they realized that many of
their needs could be met via in-person visits. The WSGSC Project could work with Roselie
Zabala and the DHPSS staff to organize semi-annual genetics outreach clinics as well as to
increase educational opportunities for public health nurses.
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Category

Genetics and Newborn Screening Resources
The nurses seemed to be very interested in increased genetics education in Guam. The three
most important genetics resources they identified were patient education materials, a genetics
conference held in Guam, and professional education materials (Figure 3). They were least
interested in a listserv with genetics professionals and grand rounds.
Figure 3: Genetics Resources Most Needed in Guam
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Why NBS is performed
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Describe the disorders
Explain the meaning of a positive result
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3
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Continuing education has been consistently emphasized among the different groups that
participated in the needs assessment. Like the groups before, the labor and delivery staff was
very receptive to less traditional methods of obtaining CMEs and CEUs including CD-ROMs
and virtual conferences. They also suggested that education be provided through
teleconferencing equipment on a quarterly basis. To ensure that any web-based educational
events are available to staff at Guam Memorial Hospital, the WSGSC Project will contact the
hospital’s education department and discuss: 1) details about the restricted websites, and 2) the
possibility of obtaining CME and CEU hours for less traditional methods of continuing
education. The WSGSC Project will also work with the hospital’s education department to
provide CME and CEU events through teleconferences. Education should focus on when and
how to make appropriate referrals to clinical genetics. The staff also requested educational
materials to prepare families who will participate in a telemedicine session, and training sessions
for providers interested in using PATH technology.
Like the GMS physicians, the labor and delivery staff was interested in increasing access to
genetic services for Guam families. Based on the suggestions of the participating staff, the
WSGSC Project can help increase the availability of clinical genetics services by:

During the needs assessment discussion, the nurses were informed that Guam Memorial
Hospital, the Naval Hospital, and Sagua Mañagu sent their newborn screening samples to three
different laboratories. The nurses were concerned about the current situation because Guam
Memorial Hospital, which delivers the majority of babies in Guam, tests for the lowest number
of disorders in their newborn screening panel. As shown in Figure 4, over 88% of the nurses
believed that Guam should have a standard newborn screening panel so that all children born on
the island are screened for the same number of disorders. The nurses also overwhelmingly
agreed that Guam needs a standardized follow-up protocol for infants with a positive newborn
screening result. However, less than one-third (29.4%) of the nurses believed that the current
number of personnel in Guam was sufficient to provide follow-up services for newborn
screening patients. Instead, the nurses strongly emphasized the need for hiring additional
personnel to establish, organize, and maintain a newborn screening program and follow-up
services. They also pointed out that local funding alone would not be able to sustain a successful
newborn screening system. They suggested the possibility of obtaining grant funding to initiate
a standardized newborn screening program.

Finally, the labor and delivery staff was very interested in standardizing the territory’s newborn
screening disorder panel and follow-up protocol. However, the staff was concerned that the
current personnel in Guam would not be adequate to create and maintain a strong newborn
screening program. The WSGSC can help these efforts by investigating and helping obtain
funding to hire a newborn screening coordinator. The coordinator can then receive training from
experienced newborn screening coordinators within the region. The WSGSC can also provide
information and support to establish a newborn screening system based on user fees. This would
help sustain the newborn screening coordinator’s position once temporary funding is gone.
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Initiating semi-annual genetics outreach clinics;
Organizing telemedicine sessions with geneticists in Hawai`i; and
Extending the PATH program to primary care physicians in Guam.

Guam Memorial Hospital Labor and Delivery Staff

Public Health Nurses
Figure 4: Newborn Screening Needs in Guam

Figure 15: Newborn Screening Needs in Guam
5.9%
Standard NBS
panel

16.1% 9.7%

Standard NBS
panel

67.8%

88.3%
5.9%
5.9%

Disagree

Standard NBS
F/U

19.3%

Neutral

74.2%

45.2%

0%

20%

22.6%

40%

60%

Enough Guam
personnel

22.6%

80%

Table 13: Newborn Screening Experiences

N (%)

Number who have a performed heelstick for NBS:
Yes
No

3 (9.7)
28 (90.3)

How comfortable are you at performing the heelstick:*
Very comfortable
Comfortable
Somewhat comfortable

1 (33.3)
1 (33.3)
1 (33.3)

How often do you perform NBS:*
On almost all of my patients
On some of my patients

2 (66.7)
1 (33.3)

Do you explain the purpose of NBS:*
Yes-always

3 (100.0)

20%

17.6%

40%

60%

29.4%

80%

100%

Telemedicine
Although telemedicine was ranked poorly by the nurses in the pre-presentation survey results
(Figures 3 and 4), the nurses were very interested in its application during the discussion held
after the presentation. They suggested using it to increase educational and CEU opportunities.
They also said that Shriners-Honolulu often utilized telemedicine to provide clinical services to
families in Guam. The nurses supported the clinical use of telemedicine and reported that the
Shriners families adapted to the new equipment almost immediately. They added that the
families were happy to receive specialty services in whatever form is available.
Two public health nurses indicated that they had used telemedicine to provide medical services
to their patients. However, the two nurses felt that telemedicine alone was not sufficient to
provide good clinical care (Table 4). Instead, they believed telemedicine should be
supplemented with face-to-face appointments with specialists.
Table 4: Public Health Nurses’ Experiences with Telemedicine

Category

N (%)

Number of nurses with clinical telemedicine experience:
Have used telemedicine
Have never used telemedicine
Was use of telemedicine enough to provide good care for
patient?*
Yes
No
* Of the two nurses who have used telemedicine
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Neutral
Agree

53.0%

0%

100%

Three of the 31 labor and delivery staff indicated that they had performed a heelstick for
newborn screening (Table 13). Of these three providers, all reported that they explain the
purpose of newborn screening to their patients immediately before the heelstick. Two providers
additionally tell their patients how newborn screening is performed and give them an educational
brochure. One provider tells her patients the names of the disorders, describes the disorders, and
explains the meaning of a positive result.

Category

88.3%
5.9%

Agree

Enough Guam
personnel

Disagree

Standard NBS
F/U

15

2 (11.8)
15 (88.2)

0 (0.0)
2 (100.0)

Public Health Nurses

Guam Memorial Hospital Labor and Delivery Staff

The nurses identified several sites with telemedicine capabilities including the University of
Guam and Guam Memorial Hospital. One nurse commented that the Public Health Nursing
Program has telemedicine capabilities, but that the equipment was not set up.

Figure 14: Genetics Resources Most Needed in Guam
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60%

The public health nurses seemed to lack basic knowledge about genetics and genetics resources.
The majority seemed unaware about how, when, and where to make clinical genetics referrals.
The nurses also commented on the lack of CEU opportunities in Guam. To remedy this
situation, the nurses requested increased CEU opportunities in genetics as well as in other
medical fields. The WSGSC Project could help increase CEU opportunities in genetics by: 1)
Incorporating teleconferences with Hawai`i and U.S. mainland CEU events; 2) Broadcasting
videotaped CEU events; 3) Identifying electronic CEU opportunities; and 4) Suggesting that
visiting specialists participate in an educational event that provides both CMEs and CEUs.
Topics should be practical and focus on issues related to public health, nursing, and recognizing
when and how to make appropriate genetics referrals. The nurses also cited education as an
important need in Guam and requested patient and professional education materials as well as a
genetics conference held in Guam.

50%

The nurses were strongly supportive of semi-annual genetics outreach clinics on Guam
supplemented with clinical telemedicine sessions with a geneticist and genetic counselor. Since
the DPHSS social workers along with Roselie Zabala have experience in organizing the yearly
Shriners-Honolulu outreach clinics, the WSGSC Project can work with the Guam social workers
to establish and maintain genetics outreach clinics.
Finally, the nurses were in strong support of standardizing Guam’s newborn screening panel and
any follow-up services. They were very interested in creating a standardized newborn screening
program that tracked and followed all infants born on Guam, but were concerned about the
funding and personnel requirements necessary to maintain such a program. Using other state
newborn screening programs as a model, the WSGSC Project can help Guam to create a feebased newborn screening program that is entirely self-sustaining (see the “Guam Medical
Society – Genetics and Newborn Screening Resources” section for more details).
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Standardizing newborn screening and follow-up services was also recognized as an important
need by labor and delivery staff. Like the public health nurses and Guam Medical Society
physicians, the labor and delivery staff was surprised to learn of the fragmented newborn
screening system in Guam. The staff expressed concern that Guam Memorial Hospital screens
its newborns for the fewest number of disorders, and the majority said they would support the
creation of a standard newborn screening disorder panel and follow-up protocol. As shown in
Figure 15, 67.8% of participants agreed that the Guam newborn screening disorder panel should
be standardized, and 74.2% believed that a standardized follow-up protocol should be created
and instituted.
However, less than one-fourth of participants believed that the current number of personnel in
Guam could support a newborn screening program responsible for the territory’s newborn
screening system (Figure 15). Instead, the labor and delivery staff believed that additional
personnel must be hired to successfully establish and maintain a newborn screening program.
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Figure 13: Clinical Genetics Services Most Needed in Guam
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On March 4th, the review team held two focus groups and a key informant interview with parents
of children with genetic disorders:
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The first focus group was held with five mothers of sons with hemophilia, an 18 year
old boy with hemophilia, and a 21 year old woman who was the sister of a boy with
hemophilia.
The second focus group was conducted with three mothers and a father of children
with various physical and mental disabilities.
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The key informant interview was held with a mother of a child with a genetic syndrome.
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The demographics of the twelve participants are shown in Table 5. The majority of the
participants were female, were between the ages of 18 and 30, had between 1-4 children, were
Chamorro, were born in Guam, had a high school education or higher, spoke English as a
primary language, and had annual household incomes under $50,000.
Table 5: Demographics of Focus Group Participants

Category
Based on the survey results and comments made by the labor and delivery staff, the WSGSC
Project can help increase the availability of clinical genetics services in Guam by:
Educating providers about recognizing individuals and families who would benefit from
a genetics referral;
Initiating semi-annual genetics outreach clinics;
Organizing telemedicine sessions with geneticists in Hawai`i;
Creating educational materials to prepare families who will be participating in a
telemedicine session;
Extending the PATH program to physicians in Guam; and
Holding a PATH training session with physicians in Guam to ensure that the program is
used appropriately.
Genetics and Newborn Screening Resources
Education for families and for providers was a recurring need expressed by the labor and
delivery staff. As mentioned in the section above, the staff wanted education for providers about
genetics referrals and PATH, and wanted materials to help educate patients about telemedicine.
Indeed, the top five genetics resources most identified by the participants revolve around
education. These include: a genetics website (77.4%), educational materials for patients
(67.7%), grand rounds (54.8%), a genetics conference held in Guam (54.8%), and professional
education materials (51.6%) (Figure 14).
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N (%)

Gender:
Female
Male

10 (83.3)
2 (16.7)

Age:
18-25
26-30
31-35
36-40
41-45
46-50
Over 50

3
3
0
1
3
1
1

(25.0)
(25.0)
(0.0)
(8.3)
(25.0)
(8.3)
(8.3)

Number of children:
0
1-2
3-4
5-6

2
3
3
4

(16.7)
(25.0)
(25.0)
(33.3)

Ethnic background:
Chamorro
Filipino
Ponapeian

7 (58.3)
4 (33.3)
1 (8.3)
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Category

Category

N (%)

Place of birth:
Guam
Philippines
Saipan
Louisiana

8
2
1
1

(66.7)
(16.7)
(8.3)
(8.3)

Education level:
Did not graduate high school
High school graduate
Some college
College graduate

1
5
5
1

(8.3)
(41.7)
(41.7)
(8.3)

Income level:
Less than $25,000
$25,000 - $50,000
$50,000 - $75,000
Over $75,000
Blank

3
4
2
2
2

(25.0)
(33.3)
(16.7)
(16.7)
(8.3)))

Participants were recruited by DPHSS social workers and were compensated with a $25 gift
card. Written consent was obtained for focus group/interview participation, and all participants
completed a short survey at the start of the focus group/interview which included questions about
internet use. Over 90% of participants have internet access in their homes, and about 58% of
them use the internet regularly (Table 6).

N (%)

Number who know where to refer clients for genetic services:
Know where to refer
Do not know where to refer
Blank

2 (6.5)
27 (87.1)
2 (6.5)

Number with patients who have asked about genetic services:
Patients have asked
Patients have not asked
Blank

7 (22.6)
21 (67.7)
3 (9.7)

Number of providers with clinical telemedicine experience:
Have used telemedicine
Have never used telemedicine
Blank

1 (3.2)
27 (87.1)
3 (9.7)

* Of the four providers who have referred a patient for genetic services

As shown in Figure 12, the majority of providers (67.7%) requested that a geneticist visit Guam
quarterly to provide in-person genetic services. However, the labor and delivery staff gave a
different response during the discussion and suggested that a geneticist visit Guam twice a year.
6.5% of the providers handwrote this option onto the survey and were coded as “Other” on
Figure 12. Like with the Guam Medical Society physicians, the discrepancy between the two
responses given by the labor and delivery staff is due to the fact that “twice a year” was not
included as an option within their multiple choice surveys.
Figure 12: Number of In-Person Visits by Geneticist

Table 6: Internet Usage Among Focus Group Participants

Category

N (%)

Have internet access at home:
Yes
No

3.2%

6.5%

12.9%
Once a year

11 (91.7)
1 (8.3)

Use the internet regularly:
Yes
No
Blank

Once a quarter
Once a month
Other

67.7%

7 (58.3)
3 (25.0)
2 (16.7)

Focus group/interview questions centered on parent experiences surrounding: 1) diagnosis of
their child’s genetic condition, 2) treatment, 3) education about the diagnosis, and 4)
telemedicine. Several questions were also asked about specific needs regarding genetic
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Standardizing newborn screening and follow-up services were identified by 80.6% of the labor
and delivery staff as the most important need in Guam (Figure 13). This was followed by
diagnostic workup, identified by 71.0%, and clinical management, identified by 61.3%, both of
which can be met through in-person visits by genetic specialists and telemedicine.
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Family Consultations

Figure 11: Resources Most Used for Genetics Questions

Table 7: Needs Described by the Focus Group Participants

3.2%
9.7%

9.7%
61.3%

9.7%

resources and special services. Four main needs were identified by the focus group and
interview participants. These needs are shown in Table 7.

Internet
Ask colleague
Ask doctor
Ask geneticist
Textbook

Themes
1. Increase access to specialty services
· Hold in-person genetics clinics in Guam at least twice a year
· Establish telemedicine consultation for routine follow-up and emergent care
2. Improve relations between healthcare providers and families
· Better communication between physicians and families
· Create emergency protocols for children with special needs

Clinical Genetics Services
Similar to the clinical public health nurses and unlike the Guam Medical Society physicians, the
majority of the labor and delivery staff (87.1%) have no experience referring patients for clinical
genetics services (Table 12). Not surprisingly, the majority of the labor and delivery staff
(87.1%) are also unaware of a specialist who will accept a clinical genetics referral. Only a
minority of labor and delivery staff (22.6%) have had their patients ask about genetic services,
which is different from the experiences of the Medical Society physicians (Table 9). During the
discussion, the staff recommended that education be provided on how to recognize individuals
who would benefit from receiving genetic services. They believed that this would increase the
number of appropriate referrals to genetics.
Despite the fact that only one provider had any telemedicine experience (Table 12), the staff was
very supportive of using telemedicine to provide any subspecialty medical services to the people
of Guam. The staff believed that Guam families would adjust easily to telemedicine, but
emphasized that educational materials would help to prepare a family for a telemedicine session.
The staff was also interested in the store and forward technology of the PATH system (described
in the “Guam Medical Society – Clinical Genetics Services” section above). However, they
again stressed the importance of education and suggested that training sessions be held to ensure
the PATH system was used correctly.
Table 12: Experiences of Labor and Delivery Staff

Category

N (%)

Number who have made referrals for genetic services:
Have referred a patient
Have never referred a patient

4 (12.9)
27 (87.1)

Type of patient usually referred:*
Prenatal
Pediatric

1 (25.0)
3 (75.0)
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3. Create a Guam-based family support group
· Would increase support systems for parents and encourage self-advocacy
4. Better insurance coverage for people with special needs
Increase Access to Specialty Services
All of the participants stated that specialty services, such as cardiology, genetics, and
hematology, are not easily available to people living on Guam. Each family mentioned that they
have had to go off-island to Hawai`i, the U.S. mainland, or Asia at least once to receive care by
specialists. The parents also perceived that medical services were more thorough in Hawai`i and
on the U.S. mainland. One participant who works in Guam Memorial Hospital said that her
experiences have led her to believe that children with special needs in Guam do not receive the
same level of care that her child received while in Hawai`i.
The biggest concern among the participating parents was the level of medical care their children
received. Currently, to be seen by pediatric subspecialists, families must leave Guam for
Hawai`i, the U.S. mainland, or Asia. However, the participating families explained that, for nonemergent consults, a child can wait between two to three years for MIP to process off-island
travel requests. Many commented that the services, specialists, and treatments accessed by
families living on Hawai`i or the U.S. mainland should be made easily available to families
living on Guam. As one mother passionately stated, “We’re U.S. citizens, but we’re being
treated like we’re living in a third world country!” Another mom explained that she moved to
Las Vegas to ensure that her son with hemophilia received proper care, but recently moved back
to Guam because she had no family or family support in Nevada. She pointed out that “we
shouldn’t have to move…just to make sure our children get simple medical care.”
When the review team suggested the possibility that a geneticist and genetic counselor from
Hawai`i might hold in-person genetics clinics in Guam, the families were understandably
enthusiastic. Parents would like a geneticist and genetic counselor to visit Guam at least twice a
year. Parents from the hemophilia focus group also suggested that a hematologist visit Guam
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The families were also very interested in the use of telemedicine for specialty care. They
explained that the technology would allow them increased access to specialty services without
the expense and hassle associated with off-island travel. Two families have participated in a
telemedicine session in the past, and they encouraged its revival. The families would like
telemedicine to be used for routine care and emergency situations.
Improve Relations Between Healthcare Providers and Families

Figure 10: Number of Continuing Education Hours in Genetics*

16.1%
83.9%

0 hours
1-4 hours

When asked about the medical services available in Guam, parents had mixed reactions. Many
thought that the Guam physicians are reluctant to listen and are not open to information brought
up by parents. One mother said she has to “pick and choose” her child’s physicians from among
“the few doctors who will listen to me, and who will try to understand my child’s condition.”
The mom of the child with Beckwith-Weidemann syndrome explained, “We become the experts
in our child’s condition. We’re the ones searching the internet for information and new
research…but when I bring the information to my doctors, they won’t listen...We’ve finally
found a pediatrician who will listen to what we say. He’ll work with us.”
The parents wanted written information to be provided to doctors and nurses. The mother caring
for her child with Beckwith-Weidemann syndrome showed us a huge packet of articles she
carries with her to aid her in describing her child’s disorder to new physicians. Families from the
hemophilia focus group were especially nervous about emergency room staff. One parent
mentioned that she and her son had to wait six to eight hours before receiving treatment at the
Guam Memorial Hospital emergency room, and when they finally received care, she had to help
the physicians figure out how to mix the medication. The review team stated that, in Hawai`i,
specialists create emergency protocols describing how patients should be treated in emergent
situations. A copy is then filed in the emergency room of the largest children’s hospital, is kept
on file in the specialist’s office, and is given to the parents. These emergency protocols help
emergency room staff determine the best course of action in a short amount of time. The parents
were very intrigued by the idea of an emergency protocol and recommended that a similar
system be instituted in Guam.
Parents also wanted increased education for themselves. The majority obtain information about
their child’s condition from the internet, from off-island specialists, and from the DPHSS staff.
However, parents stated that the information they receive is often minimal or incomplete.
Indeed, among the seven participants in the hemophilia focus group, none had received genetic
counseling about recurrence risks. Parents from the second focus group said it was often
overwhelming to search through the numerous internet sites in an attempt to answer medical
questions. Many felt that increased access to medical specialists would directly increase parent
knowledge of their child’s condition.
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* over the past 18 months

Continuing education has been consistently emphasized among the different groups that
participated in the needs assessment. Each group has recognized that Guam’s geographic
isolation and lack of pediatric subspecialists have limited the number and types of continuing
education events. Therefore, the groups have been very receptive to less traditional methods of
obtaining CMEs and CEUs including CD-ROMs and virtual conferences. This is also true of the
labor and delivery staff. During the discussion, the staff expressed high levels of interest in
educational CD-ROMs and websites, and they suggested that education be provided through
teleconferencing equipment on a quarterly basis.
The labor and delivery staff reported experience and skill in navigating the internet. Indeed, the
majority of the participating labor and delivery staff (61.3%) used the internet to find answers to
any genetics-related questions (Figure 11). The staff should, consequently, adapt well to
computer-based methods of obtaining CME and CEU hours. However, the staff did point out
that Guam Memorial Hospital monitors internet usage and restricts access to certain websites.
To ensure that any web-based educational events are available to staff at Guam Memorial
Hospital, the WSGSC Project will contact the hospital’s education department and discuss:
1) details about the restricted websites, and 2) the possibility of obtaining CME and CEU hours
for less traditional methods of continuing education.

33

Guam Memorial Hospital Labor and Delivery Staff

Family Consultations

GUAM MEMORIAL HOSPITAL LABOR AND DELIVERY STAFF

Create a Guam-Based Family Support Group

On March 6th, the review team met with 31 staff of the labor and delivery department at Guam
Memorial Hospital. As shown in Table 11, the staff was made up of physicians, nurses, and
others (including social workers and public health nurses). The majority of the professionals had
been in practice between 1-10 years total, and had practiced on Guam between 1-10 years.

The parents who participated in the second focus group emphasized the need for a Guam-based
family support group. The parents believed that this group would allow for an exchange of
knowledge and information while also providing support and encouragement. One young
mother described herself as feeling “completely alone” when trying to simultaneously navigate
through the medical system and deal with the physicial disabilities of her child. She said that,
had she been a part of a group of parents with similar experiences, she would have felt stronger
and less isolated.

Table 11: Demographics of Labor and Delivery Staff

Category

N (%)

Type of provider:
Pediatrician
OB
Nurse
Other
Blank

3
1
19
6
2

(9.7)
(3.2)
(61.3)
(19.4)
(6.5)

Total years in practice:
1-10
11-20
21-30
31-40
Blank

14
8
4
1
4

(45.2)
(25.8)
(12.9)
(3.2)
(12.9)

Total years in practice on Guam:
1-10
11-20
21-30
Blank

15
10
2
4

(48.4)
(32.3)
(6.5)
(12.9)

The labor and delivery staff completed a short survey about their experiences with newborn
screening, telemedicine, and genetics education prior to listening to the same presentation about
newborn screening, clinical genetic services, and the WSGSC Project that was previously
presented to the public health nurses and the Medical Society. They then participated in a
discussion about the genetics and newborn screening needs in Guam after the presentation.
Genetics Education
According to the survey responses, over 80% of the labor and delivery staff have not participated
in any continuing education events related to genetics or newborn screening within the past 18
months (Figure 10). The remainder reported completing only one to four hours of continuing
education in genetics and newborn screening. These percentages are very similar to those
reported by the public health nurses (Table 2), and they underscore the need for continuing
education in genetics among Guam professionals.
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The hemophilia focus group was made up of parents involved in the Guam Hemophilia Support
Group. The benefits of organizing and maintaining a strong parent support group were obvious
after listening to the experiences of these participants. The families said that these support
groups not only provide information and support to each other, they also routinely share Factor.
“Factor” is used in the treatment of people with hemophilia. It is infused into a person’s
bloodstream when bleeding episodes occur or as preventive therapy depending on the severity of
the hemophilia. The mothers explained that shortages of Factor VIII and Factor IX are common
within the territory and, because Factor is essential to keeping their sons healthy, the Hemophilia
Support Group has created an informal network of “Factor-sharing.” This system is so reliable
that Guam Memorial Hospital will often call members of the Hemophilia Support Group when
their supply of Factor expires or runs low. The Hemophilia Support Group has also empowered
its members to become self-advocates. As one mother said, “The public health staff has helped
the parents a lot, but now we have to start advocating for ourselves…and we are stronger as a
united group!”
Having one parent-driven support group for the entire territory of Guam would provide the
structure necessary for support and advocacy. The WSGSC Project can help initiate a broad
based parent support group in Guam by working with Family Voices to organize a chapter within
the territory. Family Voices is a national organization of families that advocates for health care
services for children with special needs, promotes the inclusion of families as decision makers at
all levels of health care, and supports essential partnerships between families and professionals.
Family Voices is maintained through a volunteer Coordinator in every state, ten Regional
Coordinators, and a small staff working in several locations around the U.S.
Better Insurance Coverage for People with Special Health Needs
Guam parents had many complaints about insurance coverage in Guam. Several of them said
that private insurance companies will not cover services and treatments for children with special
needs. A mother in the hemophilia support group explained that, with private insurance, it is
difficult to get coverage for her son’s Factor. However, MIP will cover medical expenses,
including Factor, up to $50,000. As a result, many families rely on MIP to ensure coverage of
health care costs.
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At the same time, families are cognizant of the fact that the program is a huge financial burden
on the government of Guam. In a March 2006 article in Pacific Daily News, Guam’s largest
newspaper, it was reported that DPHSS was “set to exhaust its more than $11 million
appropriation for the program before the end of the fiscal year.” Families are aware of the
burden that they place on the system but feel trapped because they have no other alternative
methods of coverage.
Finally, families worry about insurance coverage as their children transition into adulthood. One
mother who has an 18 year old son with hemophilia said that, because the private insurance
companies will not cover her sons’s necessary medical expenses, he must remain on MIP.
However, to continue to qualify for MIP, her son cannot work full-time. She described this as a
“waste” and wondered about his “quality of life.”
The WSGSC Project is researching reimbursement of specialty services including outreach
clinics and telemedicine consults through a regional practice model. Currently, the project is
collecting parent and provider data across the region to support coverage of these services. By
supporting genetic services in Guam, the WSGSC Project will extend the regional practice model
to include the territory. With the aid of this data, the project hopes to improve reimbursement of
specialty services throughout the region.

SUMMARY AND RECOMMENDATIONS
Many of the needs identified by the participating families can be addressed by the WSGSC
Project:
To increase access to specialty services, the WSGSC project will organize semi-annual
in-person genetics clinics staffed by a clinical geneticist and a genetic counselor. The
project will also work with the DPHSS staff and Guam Memorial Hospital to begin
telemedicine consults with geneticists and other specialists.
To increase education among families and professionals, any specialist visiting Guam
will be encouraged to conduct at least one educational session with health care
professionals or families.
With the help of the clinical geneticist and other providers, emergency protocols will be
created for children with potentially emergent health care needs (i.e.: children with
metabolic disorders; children with hemophilia; etc.)
The WSGSC Project will work with the national Family Voices organization to create a
chapter of the parent support group within Guam.
To improve insurance coverage of medical treatments and services, the WSGSC will
include Guam in its regional practice model. Through collection and analysis of data
including parent and provider satisfaction surveys and reimbursement trends, the project
hopes to provide Guam with the information to advocate for better coverage and
reimbursement of genetic services.
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SUMMARY AND RECOMMENDATIONS
The physicians in Guam lack opportunities for continuing medical education in genetics due to
the lack of geneticists on the island and Guam’s geographic isolation. To increase the number of
CME events in genetics, the WSGSC Project will:
Suggest that any visiting specialist to Guam participate in at least one educational event
with CMEs and CEUs offered;
Work with Guam Memorial Hospital to ensure that alternative methods of continuing
education, such as CD-ROMs, teleconferencing, and online conferences, can be
submitted for CMEs and CEUs; and
Keep Guam physicians and other health care professionals informed about traditional and
non-traditional continuing education opportunities.
The physicians were very interested in clinical genetics services, especially diagnostic work-up.
However, they were concerned about lack of communication between the remote specialist and
the Guam primary care physician. They emphasized the importance of direct and continuous
communication between the different doctors and were very intrigued by the description of the
PATH program. Based on the suggestions of the participating GMS physicians, the WSGSC
Project can help increase the availability of clinical genetics services in Guam by:
Initiating semi-annual genetics outreach clinics;
Organizing telemedicine sessions with geneticists in Hawai`i;
Extending the PATH program to primary care physicians in Guam; and
Developing indicators for referral for genetic services.
These activities will encourage direct communication between Guam physicians and remote
specialists, increase accessibility of clinical genetics services for Guam families, and indirectly
improve awareness of genetics and genetic conditions among Guam physicians and other
healthcare professionals.
Finally, the physicians unanimously supported standardizing Guam’s newborn screening panel
and follow-up services, especially given the fragmented system currently in place. They
encouraged the idea of having a full-time newborn screening coordinator whose sole
responsibility would be the organization and maintenance of the program. The physicians also
strongly supported the creation of a Special Fund associated with a fee-based newborn screening
program. The WSGSC will send the GMS a recommendation letter summarizing the data
collected from the Guam Genetics and Newborn Screening Needs Assessment and
recommending that Guam create legislation to standardize newborn screening and create a feebased newborn screening system. The GMS society has agreed to collaborate with the DPHSS
to support any newborn screening legislation and work towards standardization.

31

Guam Medical Society

Guam Medical Society

nurses, education for families, and newborn screening costs for children who lack insurance
coverage. The program:
Is entirely funded by the users of the program;
Is self-sufficient;
Does not rely on state funding; and
Does not obtain money from families who do not use the services of the program.
After listening to the description, the doctors were in strong support of this fee-based system and
asked that the needs assessment team send a brief recommendation letter to the GMS. The GMS
could then work with the DPHSS to recommend that the Guam legislation create a Special Fund
to sustain a newborn screening program within the territory.
When asked about genetics resources most needed in Guam, the top four selections were: a
genetics website (72.7%), patient education materials (63.6%), e-mail consults with a geneticist
(63.6%), and professional education materials (54.5%) (Figure 9). The physicians were least
interested in a genetic listserv (9.1%) and genetics research (0.0%).
Figure 9: Genetics Resources Most Needed in Guam
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GUAM MEDICAL SOCIETY
The needs assessment team met with sixteen members of the Guam Medical Society (GMS)
during a lunch meeting on March 6th. Surveys were completed by eleven of the physicians.
Approximately half of the participating GMS members were pediatricians (54.5%), had practiced
between 21-30 years (45.5%), and had practiced in Guam between 1-10 years (63.6%) (Table 5).
The medical director of the Guam Memorial Hospital, Dr. James Stadler, was one of the
practicing pediatricians present at the meeting.
Like the public health nurses, the physicians first listened to a brief presentation about newborn
screening, clinical genetic services, and the WSGSC Project before participating in a lively
discussion about the genetics and newborn screening needs in Guam.
Table 8: Demographics of Medical Society Members

Category

N (%)

Type of Provider:
Pediatrician
Family Practitioner
Internist
Obstetrician

6
2
2
1

(54.5)
(18.2)
(18.2)
(9.1)

Total time in practice:
1-10 years
11-20 years
21-30 years
31-40 years

5
0
5
1

(45.5)
(0.0)
(45.5)
(9.1)

Total time in practice in Guam:
1-10 years
11-20 years
21-30 years

7 (63.6)
1 (9.1)
3 (27.3)

Genetics Education
According to the survey results, the majority of the participating physicians obtained most of
their CMEs by attending short in-services (36.4%) or through self-study (27.3%) (Figure 5).
During the discussion, the physicians revealed that very few, if any, of their CME hours were
about genetics or genetics-related topics. They explained that educational events in genetics are
rare in Guam, and one physician reported that the last CME event in genetics that he
remembered was given by a visiting geneticist fifteen years ago.
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Figure 5: Methods Most Used for CMEs in Past 12 Months
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The geographic isolation of Guam and the lack of genetic sub-specialists on the island severely
limits the number of in-person CME opportunities in genetics as well as in other specialty areas.
Like the public health nurses, the physicians were interested in alternative methods of obtaining
CME hours. These include:
CME events that can be broadcast through teleconferencing equipment. One doctor
pointed out that the University of Hawai`i already teleconferences CME events to Guam
at 8:30am every Wednesday.
The use of educational CD-ROMs. Physicians could review the CD at their leisure
before completing a quiz based on the information contained on the CD. They could then
submit their scored quiz for a set number of CME hours. This method should especially
appeal to the 27.3% of physicians who reported that they most often used self-study to
obtain their continuing education (Figure 5).
Virtual on-line conferences. These conferences are organized as typical face-to-face
meetings with scheduled speakers and topics. The speakers would give their
presentations live via a web broadcast and the presentation would also be digitally saved.
Conference attendees could then log into the conference and view the speakers in real
time or access the saved webcast of the speakers for viewing at their convenience. CMEs
would be provided for either method of accessing the presentation(s). This method
would allow Guam physicians to have access to speakers from around the nation and
would help overcome the limits set by Guam’s geographic isolation and time difference.
Despite the lack of continuing education events in genetics, the participating physicians reported
that they have resources to help them answer any genetics-related questions. Approximately
two-thirds of the physicians use textbooks to find their answers (63.6%), and the remaining onethird use the internet (36.4%) (Figure 6). It is not known which textbooks and internet sites are
used most often among the physicians. The accuracy of the information contained in the books
and websites is also unknown.
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physicians were aware that Sagua Mañagu includes more disorders on their newborn screening
panel than Guam Memorial Hospital. However, the physicians who have not cared for children
born at Sagua Mañagu were surprised at the discrepancy between the two newborn screening
systems. As shown in Figure 8, the physicians unanimously agreed that Guam needs a
standardized newborn screening panel of disorders. All of the physicians also believed that
Guam needs a standardized follow-up protocol for infants with a positive newborn screen.
Physicians who have cared for children born at both Guam Memorial Hospital and Sagua
Mañagu reported that the newborn screening results were much more timely for newborns born
at Sagua Mañagu. Additionally, many of the physicians reported that they do not receive normal
newborn screening results on children born at Guam Memorial Hospital. They believed that the
normal results are filed in the Medical Records Department, but this could not be confirmed.
The doctors said they assumed the test was normal if they did not receive information that
contradicted this.

Figure 8: Newborn Screening and Genetics Needs in Guam
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Like the public health nurses, the GMS physicians were interested in creating a standardized
newborn screening program that would track and follow all infants born on Guam. They
encouraged the idea of having a full-time newborn screening coordinator whose sole
responsibility would be the organization and maintenance of the program. However, many of the
physicians were concerned about funding and sustaining such a program. In response to these
concerns, the needs assessment team briefly described the fee-based system instituted by many
state newborn screening programs and used Hawai`i’s newborn screening program as an
example. The team explained that Hawai`i sells the filter paper used for newborn screening to
the different birthing centers in the state for a fee of $47. The hospitals are then reimbursed for
this cost within the birthing fee charged to insurance companies and Medicaid. The newborn
screening program deposits the fees collected from the hospitals into a Special Fund created by
the Hawai`i state legislature. The Special Fund is then used to cover all program expenses
including the initial and follow-up laboratory costs, overnight courier service, newborn screening
coordinator, two support staff, follow-up services, continuing education for physicians and
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Figure 7: Clinical Genetics Services Most Needed in Guam

Figure 6: Resources Most Used for Genetics Questions
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Based on the suggestions of the participating GMS physicians, the WSGSC Project can help
increase the availability of clinical genetics services in Guam by:
Initiating semi-annual genetics outreach clinics;
Organizing telemedicine sessions with geneticists in Hawai`i; and
Extending the PATH program to primary care physicians in Guam.
During these activities, it will be important to keep direct and continuous communication
between the genetics professionals and primary care providers. This can be done by:
Encouraging physicians to work with families since families are the best experts in their
child’s condition;
Inviting the primary care provider to attend the outreach clinic when their patient is being
seen;
Having a wrap-up session with the primary care providers to discuss general issues,
experiences, and next steps at the end of the outreach clinic;
Providing the referring physician and the primary care provider (if the referring physician
is not the primary care provider) a consultation letter outlining findings,
recommendations, and resources available.
These activities would also indirectly increase awareness of genetics and genetic conditions
among Guam physicians and allied health professionals.
Genetics and Newborn Screening Resources
As suggested by the discussion in the above section, 63.7% of the participating physicians
believed that clinical genetics services is a priority in Guam (Figure 8). The GMS doctors were
also very concerned about Guam’s newborn screening system. Some of the participating
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Like the public health nurses, the physicians in Guam lack opportunities for continuing medical
education in genetics. This situation can be remedied through traditional CME methods, such as
in-person lectures by visiting specialists, as well as through alternative methods including CDROMs, virtual online conferences, and teleconferencing with Hawai`i. The WSGSC Project can
help to increase the number of CME opportunities in genetics by working with the Guam
Memorial Hospital Education Department to provide CMEs for various CD-ROMs and online
conferences. The WSGSC Project can additionally work with the University of Hawai`i to
ensure that the CME events being teleconferenced to Guam contain genetics information.
Clinical Genetics Services
Unlike the public health nurses, the majority of physicians (72.7%) have referred patients to
clinical genetic services in the past (Table 6). However, survey results revealed that
approximately two-thirds of the participating physicians are currently unaware of an organization
or specialist who will accept a clinical genetics referral. This information is alarming, especially
given the fact that 63.6% of the physicians have had patients ask about genetic services for
themselves or their family members. These results underscore the need for increasing access to
and knowledge about genetic services and resources (medical, educational, and family support)
for Guam families and physicians.

Table 9: Experiences of Guam Physicians

Category

N (%)

Number who have made referrals to genetic services:
Have referred a patient
Have never referred a patient

8 (72.7)
3 (27.3)

Number who know where to refer patients for genetic services:
Know where to refer
Do not know where to refer

4 (36.4)
7 (63.6)
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Table 10: Clinical Preferences of Guam Physicians

Category

N (%)

Number with patients who have asked about genetic services:
Patients have asked
Patients have not asked

7 (63.6)
4 (36.4)

Number of patients in their practice with known or suspected
genetic disorders:
1-5
6-10

6 (54.5)
5 (45.5)

Number of physicians with clinical telemedicine experience:
Have used telemedicine
Have never used telemedicine

1 (9.1)
10 (90.9)

Bringing geneticists and genetic counselors to Guam for genetics outreach will increase the
availability of these services to all families living on the island. Survey results indicate that the
physicians would like a clinical geneticist to visit Guam quarterly (Table 7). However, during
the discussion, a consensus was reached among the doctors that a geneticist should visit Guam at
least twice a year. Indeed, three physicians handwrote this preference onto their surveys. The
discrepancy between the preferences within the survey results and discussion is most likely due
to the fact that “twice a year” was not offered as an option on the multiple choice survey.
Providing remote genetics sessions using telemedicine equipment would also increase the
availability of genetic services to Guam families. It is interesting to note that telemedicine
evaluation was not selected by any of the participating physicians as being “helpful” for a new
genetics consult or a follow-up genetics consult (Table 10). Instead, these physicians preferred
more direct communications with the geneticist including phone and email consultations.
During the discussions, it became clear that the physicians did not select telemedicine because
they believed they had to be present at the telemedicine site with the family. They were
concerned because they did not have time to leave their practice and attend a telemedicine
session. Several physicians also raised the issue that when their patients leave Guam for
specialty evaluations in Hawai`i and on the mainland, the remote doctors do not communicate
back to the Guam doctors. The Guam physicians consequently felt cut-off from their patients
and explained that this decreases the amount of current information that is filtered back to Guam.
They were concerned that referrals for telemedicine may put them in a similar situation.

Category

N (%)

How often should a clinical geneticist visit?
Once a year
Once a quarter
Every other month
Once a month
Other (twice a year)

2
6
0
0
3

(18.2)
(54.5)
(0.0)
(0.0)
(27.3)

Which would be most helpful for a new genetics consult?
Phone consultation
In-person visit by a clinical geneticist
E-mail consultation with a geneticist
Telemedicine evaluation

6
3
2
0

(54.5)
(27.3)
(18.2)
(0.0)

Which would be most helpful for a follow-up genetics consult?
Phone consultation
E-mail consultation with a geneticist
In-person visit by a clinical geneticist
Telemedicine evaluation
Blank

5
4
0
0
2

(45.5)
(36.4)
(0.0)
(0.0)
(18.2)

100% of the participating GMS physicians believed that diagnostic work-up was the most
important clinical genetics service needed in Guam (Figure 7). This need can be met through inperson genetics clinics and telemedicine consults, which were ranked by the participating
physicians as the third and fourth most important clinical genetics needs in Guam (Figure 7).
The Pacific Asynchronous TeleHealth (PATH) program, a telehealth consultation network based
at Kapi`olani Medical Center in Hawai`i, could also increase the availability of clinical genetics
consults. PATH is a secure web-based program that currently allows primary care physicians on
the neighbor islands of Hawai`i to consult with pediatric specialists on O`ahu using a store-andforward system. The needs assessment team suggested that this program could be extended to
the physicians in Guam, and the GMS doctors expressed great interest. The PATH program
would allow Guam physicians to communicate directly with the specialist and would be an
additional clinical resource. The GMS doctors suggested that training sessions be held on Guam
to familiarize them with the program.

Other GMS physicians additionally pointed out that their patients often supply them with
information, especially in regards to rare disorders. These comments confirmed those made in
the family focus groups. The physicians said that they would prefer receiving this information
from other doctors instead of from their families and stressed the importance of direct and
continuous communication between remote specialists and primary care providers on Guam.
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Table 10: Clinical Preferences of Guam Physicians

Category

N (%)

Number with patients who have asked about genetic services:
Patients have asked
Patients have not asked

7 (63.6)
4 (36.4)

Number of patients in their practice with known or suspected
genetic disorders:
1-5
6-10

6 (54.5)
5 (45.5)

Number of physicians with clinical telemedicine experience:
Have used telemedicine
Have never used telemedicine

1 (9.1)
10 (90.9)

Bringing geneticists and genetic counselors to Guam for genetics outreach will increase the
availability of these services to all families living on the island. Survey results indicate that the
physicians would like a clinical geneticist to visit Guam quarterly (Table 7). However, during
the discussion, a consensus was reached among the doctors that a geneticist should visit Guam at
least twice a year. Indeed, three physicians handwrote this preference onto their surveys. The
discrepancy between the preferences within the survey results and discussion is most likely due
to the fact that “twice a year” was not offered as an option on the multiple choice survey.
Providing remote genetics sessions using telemedicine equipment would also increase the
availability of genetic services to Guam families. It is interesting to note that telemedicine
evaluation was not selected by any of the participating physicians as being “helpful” for a new
genetics consult or a follow-up genetics consult (Table 10). Instead, these physicians preferred
more direct communications with the geneticist including phone and email consultations.
During the discussions, it became clear that the physicians did not select telemedicine because
they believed they had to be present at the telemedicine site with the family. They were
concerned because they did not have time to leave their practice and attend a telemedicine
session. Several physicians also raised the issue that when their patients leave Guam for
specialty evaluations in Hawai`i and on the mainland, the remote doctors do not communicate
back to the Guam doctors. The Guam physicians consequently felt cut-off from their patients
and explained that this decreases the amount of current information that is filtered back to Guam.
They were concerned that referrals for telemedicine may put them in a similar situation.

Category

N (%)

How often should a clinical geneticist visit?
Once a year
Once a quarter
Every other month
Once a month
Other (twice a year)

2
6
0
0
3

(18.2)
(54.5)
(0.0)
(0.0)
(27.3)

Which would be most helpful for a new genetics consult?
Phone consultation
In-person visit by a clinical geneticist
E-mail consultation with a geneticist
Telemedicine evaluation

6
3
2
0

(54.5)
(27.3)
(18.2)
(0.0)

Which would be most helpful for a follow-up genetics consult?
Phone consultation
E-mail consultation with a geneticist
In-person visit by a clinical geneticist
Telemedicine evaluation
Blank

5
4
0
0
2

(45.5)
(36.4)
(0.0)
(0.0)
(18.2)

100% of the participating GMS physicians believed that diagnostic work-up was the most
important clinical genetics service needed in Guam (Figure 7). This need can be met through inperson genetics clinics and telemedicine consults, which were ranked by the participating
physicians as the third and fourth most important clinical genetics needs in Guam (Figure 7).
The Pacific Asynchronous TeleHealth (PATH) program, a telehealth consultation network based
at Kapi`olani Medical Center in Hawai`i, could also increase the availability of clinical genetics
consults. PATH is a secure web-based program that currently allows primary care physicians on
the neighbor islands of Hawai`i to consult with pediatric specialists on O`ahu using a store-andforward system. The needs assessment team suggested that this program could be extended to
the physicians in Guam, and the GMS doctors expressed great interest. The PATH program
would allow Guam physicians to communicate directly with the specialist and would be an
additional clinical resource. The GMS doctors suggested that training sessions be held on Guam
to familiarize them with the program.

Other GMS physicians additionally pointed out that their patients often supply them with
information, especially in regards to rare disorders. These comments confirmed those made in
the family focus groups. The physicians said that they would prefer receiving this information
from other doctors instead of from their families and stressed the importance of direct and
continuous communication between remote specialists and primary care providers on Guam.
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Figure 7: Clinical Genetics Services Most Needed in Guam

Figure 6: Resources Most Used for Genetics Questions
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Based on the suggestions of the participating GMS physicians, the WSGSC Project can help
increase the availability of clinical genetics services in Guam by:
Initiating semi-annual genetics outreach clinics;
Organizing telemedicine sessions with geneticists in Hawai`i; and
Extending the PATH program to primary care physicians in Guam.
During these activities, it will be important to keep direct and continuous communication
between the genetics professionals and primary care providers. This can be done by:
Encouraging physicians to work with families since families are the best experts in their
child’s condition;
Inviting the primary care provider to attend the outreach clinic when their patient is being
seen;
Having a wrap-up session with the primary care providers to discuss general issues,
experiences, and next steps at the end of the outreach clinic;
Providing the referring physician and the primary care provider (if the referring physician
is not the primary care provider) a consultation letter outlining findings,
recommendations, and resources available.
These activities would also indirectly increase awareness of genetics and genetic conditions
among Guam physicians and allied health professionals.
Genetics and Newborn Screening Resources
As suggested by the discussion in the above section, 63.7% of the participating physicians
believed that clinical genetics services is a priority in Guam (Figure 8). The GMS doctors were
also very concerned about Guam’s newborn screening system. Some of the participating
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Like the public health nurses, the physicians in Guam lack opportunities for continuing medical
education in genetics. This situation can be remedied through traditional CME methods, such as
in-person lectures by visiting specialists, as well as through alternative methods including CDROMs, virtual online conferences, and teleconferencing with Hawai`i. The WSGSC Project can
help to increase the number of CME opportunities in genetics by working with the Guam
Memorial Hospital Education Department to provide CMEs for various CD-ROMs and online
conferences. The WSGSC Project can additionally work with the University of Hawai`i to
ensure that the CME events being teleconferenced to Guam contain genetics information.
Clinical Genetics Services
Unlike the public health nurses, the majority of physicians (72.7%) have referred patients to
clinical genetic services in the past (Table 6). However, survey results revealed that
approximately two-thirds of the participating physicians are currently unaware of an organization
or specialist who will accept a clinical genetics referral. This information is alarming, especially
given the fact that 63.6% of the physicians have had patients ask about genetic services for
themselves or their family members. These results underscore the need for increasing access to
and knowledge about genetic services and resources (medical, educational, and family support)
for Guam families and physicians.

Table 9: Experiences of Guam Physicians

Category

N (%)

Number who have made referrals to genetic services:
Have referred a patient
Have never referred a patient

8 (72.7)
3 (27.3)

Number who know where to refer patients for genetic services:
Know where to refer
Do not know where to refer

4 (36.4)
7 (63.6)
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Figure 5: Methods Most Used for CMEs in Past 12 Months
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The geographic isolation of Guam and the lack of genetic sub-specialists on the island severely
limits the number of in-person CME opportunities in genetics as well as in other specialty areas.
Like the public health nurses, the physicians were interested in alternative methods of obtaining
CME hours. These include:
CME events that can be broadcast through teleconferencing equipment. One doctor
pointed out that the University of Hawai`i already teleconferences CME events to Guam
at 8:30am every Wednesday.
The use of educational CD-ROMs. Physicians could review the CD at their leisure
before completing a quiz based on the information contained on the CD. They could then
submit their scored quiz for a set number of CME hours. This method should especially
appeal to the 27.3% of physicians who reported that they most often used self-study to
obtain their continuing education (Figure 5).
Virtual on-line conferences. These conferences are organized as typical face-to-face
meetings with scheduled speakers and topics. The speakers would give their
presentations live via a web broadcast and the presentation would also be digitally saved.
Conference attendees could then log into the conference and view the speakers in real
time or access the saved webcast of the speakers for viewing at their convenience. CMEs
would be provided for either method of accessing the presentation(s). This method
would allow Guam physicians to have access to speakers from around the nation and
would help overcome the limits set by Guam’s geographic isolation and time difference.
Despite the lack of continuing education events in genetics, the participating physicians reported
that they have resources to help them answer any genetics-related questions. Approximately
two-thirds of the physicians use textbooks to find their answers (63.6%), and the remaining onethird use the internet (36.4%) (Figure 6). It is not known which textbooks and internet sites are
used most often among the physicians. The accuracy of the information contained in the books
and websites is also unknown.
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physicians were aware that Sagua Mañagu includes more disorders on their newborn screening
panel than Guam Memorial Hospital. However, the physicians who have not cared for children
born at Sagua Mañagu were surprised at the discrepancy between the two newborn screening
systems. As shown in Figure 8, the physicians unanimously agreed that Guam needs a
standardized newborn screening panel of disorders. All of the physicians also believed that
Guam needs a standardized follow-up protocol for infants with a positive newborn screen.
Physicians who have cared for children born at both Guam Memorial Hospital and Sagua
Mañagu reported that the newborn screening results were much more timely for newborns born
at Sagua Mañagu. Additionally, many of the physicians reported that they do not receive normal
newborn screening results on children born at Guam Memorial Hospital. They believed that the
normal results are filed in the Medical Records Department, but this could not be confirmed.
The doctors said they assumed the test was normal if they did not receive information that
contradicted this.

Figure 8: Newborn Screening and Genetics Needs in Guam
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Like the public health nurses, the GMS physicians were interested in creating a standardized
newborn screening program that would track and follow all infants born on Guam. They
encouraged the idea of having a full-time newborn screening coordinator whose sole
responsibility would be the organization and maintenance of the program. However, many of the
physicians were concerned about funding and sustaining such a program. In response to these
concerns, the needs assessment team briefly described the fee-based system instituted by many
state newborn screening programs and used Hawai`i’s newborn screening program as an
example. The team explained that Hawai`i sells the filter paper used for newborn screening to
the different birthing centers in the state for a fee of $47. The hospitals are then reimbursed for
this cost within the birthing fee charged to insurance companies and Medicaid. The newborn
screening program deposits the fees collected from the hospitals into a Special Fund created by
the Hawai`i state legislature. The Special Fund is then used to cover all program expenses
including the initial and follow-up laboratory costs, overnight courier service, newborn screening
coordinator, two support staff, follow-up services, continuing education for physicians and
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nurses, education for families, and newborn screening costs for children who lack insurance
coverage. The program:
Is entirely funded by the users of the program;
Is self-sufficient;
Does not rely on state funding; and
Does not obtain money from families who do not use the services of the program.
After listening to the description, the doctors were in strong support of this fee-based system and
asked that the needs assessment team send a brief recommendation letter to the GMS. The GMS
could then work with the DPHSS to recommend that the Guam legislation create a Special Fund
to sustain a newborn screening program within the territory.
When asked about genetics resources most needed in Guam, the top four selections were: a
genetics website (72.7%), patient education materials (63.6%), e-mail consults with a geneticist
(63.6%), and professional education materials (54.5%) (Figure 9). The physicians were least
interested in a genetic listserv (9.1%) and genetics research (0.0%).
Figure 9: Genetics Resources Most Needed in Guam
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GUAM MEDICAL SOCIETY
The needs assessment team met with sixteen members of the Guam Medical Society (GMS)
during a lunch meeting on March 6th. Surveys were completed by eleven of the physicians.
Approximately half of the participating GMS members were pediatricians (54.5%), had practiced
between 21-30 years (45.5%), and had practiced in Guam between 1-10 years (63.6%) (Table 5).
The medical director of the Guam Memorial Hospital, Dr. James Stadler, was one of the
practicing pediatricians present at the meeting.
Like the public health nurses, the physicians first listened to a brief presentation about newborn
screening, clinical genetic services, and the WSGSC Project before participating in a lively
discussion about the genetics and newborn screening needs in Guam.
Table 8: Demographics of Medical Society Members

Category

N (%)

Type of Provider:
Pediatrician
Family Practitioner
Internist
Obstetrician

6
2
2
1

(54.5)
(18.2)
(18.2)
(9.1)

Total time in practice:
1-10 years
11-20 years
21-30 years
31-40 years

5
0
5
1

(45.5)
(0.0)
(45.5)
(9.1)

Total time in practice in Guam:
1-10 years
11-20 years
21-30 years

7 (63.6)
1 (9.1)
3 (27.3)

Genetics Education
According to the survey results, the majority of the participating physicians obtained most of
their CMEs by attending short in-services (36.4%) or through self-study (27.3%) (Figure 5).
During the discussion, the physicians revealed that very few, if any, of their CME hours were
about genetics or genetics-related topics. They explained that educational events in genetics are
rare in Guam, and one physician reported that the last CME event in genetics that he
remembered was given by a visiting geneticist fifteen years ago.
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At the same time, families are cognizant of the fact that the program is a huge financial burden
on the government of Guam. In a March 2006 article in Pacific Daily News, Guam’s largest
newspaper, it was reported that DPHSS was “set to exhaust its more than $11 million
appropriation for the program before the end of the fiscal year.” Families are aware of the
burden that they place on the system but feel trapped because they have no other alternative
methods of coverage.
Finally, families worry about insurance coverage as their children transition into adulthood. One
mother who has an 18 year old son with hemophilia said that, because the private insurance
companies will not cover her sons’s necessary medical expenses, he must remain on MIP.
However, to continue to qualify for MIP, her son cannot work full-time. She described this as a
“waste” and wondered about his “quality of life.”
The WSGSC Project is researching reimbursement of specialty services including outreach
clinics and telemedicine consults through a regional practice model. Currently, the project is
collecting parent and provider data across the region to support coverage of these services. By
supporting genetic services in Guam, the WSGSC Project will extend the regional practice model
to include the territory. With the aid of this data, the project hopes to improve reimbursement of
specialty services throughout the region.

SUMMARY AND RECOMMENDATIONS
Many of the needs identified by the participating families can be addressed by the WSGSC
Project:
To increase access to specialty services, the WSGSC project will organize semi-annual
in-person genetics clinics staffed by a clinical geneticist and a genetic counselor. The
project will also work with the DPHSS staff and Guam Memorial Hospital to begin
telemedicine consults with geneticists and other specialists.
To increase education among families and professionals, any specialist visiting Guam
will be encouraged to conduct at least one educational session with health care
professionals or families.
With the help of the clinical geneticist and other providers, emergency protocols will be
created for children with potentially emergent health care needs (i.e.: children with
metabolic disorders; children with hemophilia; etc.)
The WSGSC Project will work with the national Family Voices organization to create a
chapter of the parent support group within Guam.
To improve insurance coverage of medical treatments and services, the WSGSC will
include Guam in its regional practice model. Through collection and analysis of data
including parent and provider satisfaction surveys and reimbursement trends, the project
hopes to provide Guam with the information to advocate for better coverage and
reimbursement of genetic services.
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SUMMARY AND RECOMMENDATIONS
The physicians in Guam lack opportunities for continuing medical education in genetics due to
the lack of geneticists on the island and Guam’s geographic isolation. To increase the number of
CME events in genetics, the WSGSC Project will:
Suggest that any visiting specialist to Guam participate in at least one educational event
with CMEs and CEUs offered;
Work with Guam Memorial Hospital to ensure that alternative methods of continuing
education, such as CD-ROMs, teleconferencing, and online conferences, can be
submitted for CMEs and CEUs; and
Keep Guam physicians and other health care professionals informed about traditional and
non-traditional continuing education opportunities.
The physicians were very interested in clinical genetics services, especially diagnostic work-up.
However, they were concerned about lack of communication between the remote specialist and
the Guam primary care physician. They emphasized the importance of direct and continuous
communication between the different doctors and were very intrigued by the description of the
PATH program. Based on the suggestions of the participating GMS physicians, the WSGSC
Project can help increase the availability of clinical genetics services in Guam by:
Initiating semi-annual genetics outreach clinics;
Organizing telemedicine sessions with geneticists in Hawai`i;
Extending the PATH program to primary care physicians in Guam; and
Developing indicators for referral for genetic services.
These activities will encourage direct communication between Guam physicians and remote
specialists, increase accessibility of clinical genetics services for Guam families, and indirectly
improve awareness of genetics and genetic conditions among Guam physicians and other
healthcare professionals.
Finally, the physicians unanimously supported standardizing Guam’s newborn screening panel
and follow-up services, especially given the fragmented system currently in place. They
encouraged the idea of having a full-time newborn screening coordinator whose sole
responsibility would be the organization and maintenance of the program. The physicians also
strongly supported the creation of a Special Fund associated with a fee-based newborn screening
program. The WSGSC will send the GMS a recommendation letter summarizing the data
collected from the Guam Genetics and Newborn Screening Needs Assessment and
recommending that Guam create legislation to standardize newborn screening and create a feebased newborn screening system. The GMS society has agreed to collaborate with the DPHSS
to support any newborn screening legislation and work towards standardization.
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GUAM MEMORIAL HOSPITAL LABOR AND DELIVERY STAFF

Create a Guam-Based Family Support Group

On March 6th, the review team met with 31 staff of the labor and delivery department at Guam
Memorial Hospital. As shown in Table 11, the staff was made up of physicians, nurses, and
others (including social workers and public health nurses). The majority of the professionals had
been in practice between 1-10 years total, and had practiced on Guam between 1-10 years.

The parents who participated in the second focus group emphasized the need for a Guam-based
family support group. The parents believed that this group would allow for an exchange of
knowledge and information while also providing support and encouragement. One young
mother described herself as feeling “completely alone” when trying to simultaneously navigate
through the medical system and deal with the physicial disabilities of her child. She said that,
had she been a part of a group of parents with similar experiences, she would have felt stronger
and less isolated.

Table 11: Demographics of Labor and Delivery Staff

Category

N (%)

Type of provider:
Pediatrician
OB
Nurse
Other
Blank

3
1
19
6
2

(9.7)
(3.2)
(61.3)
(19.4)
(6.5)

Total years in practice:
1-10
11-20
21-30
31-40
Blank

14
8
4
1
4

(45.2)
(25.8)
(12.9)
(3.2)
(12.9)

Total years in practice on Guam:
1-10
11-20
21-30
Blank

15
10
2
4

(48.4)
(32.3)
(6.5)
(12.9)

The labor and delivery staff completed a short survey about their experiences with newborn
screening, telemedicine, and genetics education prior to listening to the same presentation about
newborn screening, clinical genetic services, and the WSGSC Project that was previously
presented to the public health nurses and the Medical Society. They then participated in a
discussion about the genetics and newborn screening needs in Guam after the presentation.
Genetics Education
According to the survey responses, over 80% of the labor and delivery staff have not participated
in any continuing education events related to genetics or newborn screening within the past 18
months (Figure 10). The remainder reported completing only one to four hours of continuing
education in genetics and newborn screening. These percentages are very similar to those
reported by the public health nurses (Table 2), and they underscore the need for continuing
education in genetics among Guam professionals.
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The hemophilia focus group was made up of parents involved in the Guam Hemophilia Support
Group. The benefits of organizing and maintaining a strong parent support group were obvious
after listening to the experiences of these participants. The families said that these support
groups not only provide information and support to each other, they also routinely share Factor.
“Factor” is used in the treatment of people with hemophilia. It is infused into a person’s
bloodstream when bleeding episodes occur or as preventive therapy depending on the severity of
the hemophilia. The mothers explained that shortages of Factor VIII and Factor IX are common
within the territory and, because Factor is essential to keeping their sons healthy, the Hemophilia
Support Group has created an informal network of “Factor-sharing.” This system is so reliable
that Guam Memorial Hospital will often call members of the Hemophilia Support Group when
their supply of Factor expires or runs low. The Hemophilia Support Group has also empowered
its members to become self-advocates. As one mother said, “The public health staff has helped
the parents a lot, but now we have to start advocating for ourselves…and we are stronger as a
united group!”
Having one parent-driven support group for the entire territory of Guam would provide the
structure necessary for support and advocacy. The WSGSC Project can help initiate a broad
based parent support group in Guam by working with Family Voices to organize a chapter within
the territory. Family Voices is a national organization of families that advocates for health care
services for children with special needs, promotes the inclusion of families as decision makers at
all levels of health care, and supports essential partnerships between families and professionals.
Family Voices is maintained through a volunteer Coordinator in every state, ten Regional
Coordinators, and a small staff working in several locations around the U.S.
Better Insurance Coverage for People with Special Health Needs
Guam parents had many complaints about insurance coverage in Guam. Several of them said
that private insurance companies will not cover services and treatments for children with special
needs. A mother in the hemophilia support group explained that, with private insurance, it is
difficult to get coverage for her son’s Factor. However, MIP will cover medical expenses,
including Factor, up to $50,000. As a result, many families rely on MIP to ensure coverage of
health care costs.
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The families were also very interested in the use of telemedicine for specialty care. They
explained that the technology would allow them increased access to specialty services without
the expense and hassle associated with off-island travel. Two families have participated in a
telemedicine session in the past, and they encouraged its revival. The families would like
telemedicine to be used for routine care and emergency situations.
Improve Relations Between Healthcare Providers and Families

Figure 10: Number of Continuing Education Hours in Genetics*
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When asked about the medical services available in Guam, parents had mixed reactions. Many
thought that the Guam physicians are reluctant to listen and are not open to information brought
up by parents. One mother said she has to “pick and choose” her child’s physicians from among
“the few doctors who will listen to me, and who will try to understand my child’s condition.”
The mom of the child with Beckwith-Weidemann syndrome explained, “We become the experts
in our child’s condition. We’re the ones searching the internet for information and new
research…but when I bring the information to my doctors, they won’t listen...We’ve finally
found a pediatrician who will listen to what we say. He’ll work with us.”
The parents wanted written information to be provided to doctors and nurses. The mother caring
for her child with Beckwith-Weidemann syndrome showed us a huge packet of articles she
carries with her to aid her in describing her child’s disorder to new physicians. Families from the
hemophilia focus group were especially nervous about emergency room staff. One parent
mentioned that she and her son had to wait six to eight hours before receiving treatment at the
Guam Memorial Hospital emergency room, and when they finally received care, she had to help
the physicians figure out how to mix the medication. The review team stated that, in Hawai`i,
specialists create emergency protocols describing how patients should be treated in emergent
situations. A copy is then filed in the emergency room of the largest children’s hospital, is kept
on file in the specialist’s office, and is given to the parents. These emergency protocols help
emergency room staff determine the best course of action in a short amount of time. The parents
were very intrigued by the idea of an emergency protocol and recommended that a similar
system be instituted in Guam.
Parents also wanted increased education for themselves. The majority obtain information about
their child’s condition from the internet, from off-island specialists, and from the DPHSS staff.
However, parents stated that the information they receive is often minimal or incomplete.
Indeed, among the seven participants in the hemophilia focus group, none had received genetic
counseling about recurrence risks. Parents from the second focus group said it was often
overwhelming to search through the numerous internet sites in an attempt to answer medical
questions. Many felt that increased access to medical specialists would directly increase parent
knowledge of their child’s condition.
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* over the past 18 months

Continuing education has been consistently emphasized among the different groups that
participated in the needs assessment. Each group has recognized that Guam’s geographic
isolation and lack of pediatric subspecialists have limited the number and types of continuing
education events. Therefore, the groups have been very receptive to less traditional methods of
obtaining CMEs and CEUs including CD-ROMs and virtual conferences. This is also true of the
labor and delivery staff. During the discussion, the staff expressed high levels of interest in
educational CD-ROMs and websites, and they suggested that education be provided through
teleconferencing equipment on a quarterly basis.
The labor and delivery staff reported experience and skill in navigating the internet. Indeed, the
majority of the participating labor and delivery staff (61.3%) used the internet to find answers to
any genetics-related questions (Figure 11). The staff should, consequently, adapt well to
computer-based methods of obtaining CME and CEU hours. However, the staff did point out
that Guam Memorial Hospital monitors internet usage and restricts access to certain websites.
To ensure that any web-based educational events are available to staff at Guam Memorial
Hospital, the WSGSC Project will contact the hospital’s education department and discuss:
1) details about the restricted websites, and 2) the possibility of obtaining CME and CEU hours
for less traditional methods of continuing education.
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Figure 11: Resources Most Used for Genetics Questions

Table 7: Needs Described by the Focus Group Participants
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resources and special services. Four main needs were identified by the focus group and
interview participants. These needs are shown in Table 7.

Internet
Ask colleague
Ask doctor
Ask geneticist
Textbook

Themes
1. Increase access to specialty services
· Hold in-person genetics clinics in Guam at least twice a year
· Establish telemedicine consultation for routine follow-up and emergent care
2. Improve relations between healthcare providers and families
· Better communication between physicians and families
· Create emergency protocols for children with special needs

Clinical Genetics Services
Similar to the clinical public health nurses and unlike the Guam Medical Society physicians, the
majority of the labor and delivery staff (87.1%) have no experience referring patients for clinical
genetics services (Table 12). Not surprisingly, the majority of the labor and delivery staff
(87.1%) are also unaware of a specialist who will accept a clinical genetics referral. Only a
minority of labor and delivery staff (22.6%) have had their patients ask about genetic services,
which is different from the experiences of the Medical Society physicians (Table 9). During the
discussion, the staff recommended that education be provided on how to recognize individuals
who would benefit from receiving genetic services. They believed that this would increase the
number of appropriate referrals to genetics.
Despite the fact that only one provider had any telemedicine experience (Table 12), the staff was
very supportive of using telemedicine to provide any subspecialty medical services to the people
of Guam. The staff believed that Guam families would adjust easily to telemedicine, but
emphasized that educational materials would help to prepare a family for a telemedicine session.
The staff was also interested in the store and forward technology of the PATH system (described
in the “Guam Medical Society – Clinical Genetics Services” section above). However, they
again stressed the importance of education and suggested that training sessions be held to ensure
the PATH system was used correctly.
Table 12: Experiences of Labor and Delivery Staff

Category

N (%)

Number who have made referrals for genetic services:
Have referred a patient
Have never referred a patient

4 (12.9)
27 (87.1)

Type of patient usually referred:*
Prenatal
Pediatric

1 (25.0)
3 (75.0)
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3. Create a Guam-based family support group
· Would increase support systems for parents and encourage self-advocacy
4. Better insurance coverage for people with special needs
Increase Access to Specialty Services
All of the participants stated that specialty services, such as cardiology, genetics, and
hematology, are not easily available to people living on Guam. Each family mentioned that they
have had to go off-island to Hawai`i, the U.S. mainland, or Asia at least once to receive care by
specialists. The parents also perceived that medical services were more thorough in Hawai`i and
on the U.S. mainland. One participant who works in Guam Memorial Hospital said that her
experiences have led her to believe that children with special needs in Guam do not receive the
same level of care that her child received while in Hawai`i.
The biggest concern among the participating parents was the level of medical care their children
received. Currently, to be seen by pediatric subspecialists, families must leave Guam for
Hawai`i, the U.S. mainland, or Asia. However, the participating families explained that, for nonemergent consults, a child can wait between two to three years for MIP to process off-island
travel requests. Many commented that the services, specialists, and treatments accessed by
families living on Hawai`i or the U.S. mainland should be made easily available to families
living on Guam. As one mother passionately stated, “We’re U.S. citizens, but we’re being
treated like we’re living in a third world country!” Another mom explained that she moved to
Las Vegas to ensure that her son with hemophilia received proper care, but recently moved back
to Guam because she had no family or family support in Nevada. She pointed out that “we
shouldn’t have to move…just to make sure our children get simple medical care.”
When the review team suggested the possibility that a geneticist and genetic counselor from
Hawai`i might hold in-person genetics clinics in Guam, the families were understandably
enthusiastic. Parents would like a geneticist and genetic counselor to visit Guam at least twice a
year. Parents from the hemophilia focus group also suggested that a hematologist visit Guam
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Category

Category

N (%)

Place of birth:
Guam
Philippines
Saipan
Louisiana

8
2
1
1

(66.7)
(16.7)
(8.3)
(8.3)

Education level:
Did not graduate high school
High school graduate
Some college
College graduate

1
5
5
1

(8.3)
(41.7)
(41.7)
(8.3)

Income level:
Less than $25,000
$25,000 - $50,000
$50,000 - $75,000
Over $75,000
Blank

3
4
2
2
2

(25.0)
(33.3)
(16.7)
(16.7)
(8.3)))

Participants were recruited by DPHSS social workers and were compensated with a $25 gift
card. Written consent was obtained for focus group/interview participation, and all participants
completed a short survey at the start of the focus group/interview which included questions about
internet use. Over 90% of participants have internet access in their homes, and about 58% of
them use the internet regularly (Table 6).

N (%)

Number who know where to refer clients for genetic services:
Know where to refer
Do not know where to refer
Blank

2 (6.5)
27 (87.1)
2 (6.5)

Number with patients who have asked about genetic services:
Patients have asked
Patients have not asked
Blank

7 (22.6)
21 (67.7)
3 (9.7)

Number of providers with clinical telemedicine experience:
Have used telemedicine
Have never used telemedicine
Blank

1 (3.2)
27 (87.1)
3 (9.7)

* Of the four providers who have referred a patient for genetic services

As shown in Figure 12, the majority of providers (67.7%) requested that a geneticist visit Guam
quarterly to provide in-person genetic services. However, the labor and delivery staff gave a
different response during the discussion and suggested that a geneticist visit Guam twice a year.
6.5% of the providers handwrote this option onto the survey and were coded as “Other” on
Figure 12. Like with the Guam Medical Society physicians, the discrepancy between the two
responses given by the labor and delivery staff is due to the fact that “twice a year” was not
included as an option within their multiple choice surveys.
Figure 12: Number of In-Person Visits by Geneticist

Table 6: Internet Usage Among Focus Group Participants

Category

N (%)

Have internet access at home:
Yes
No

3.2%

6.5%

12.9%
Once a year

11 (91.7)
1 (8.3)

Use the internet regularly:
Yes
No
Blank

Once a quarter
Once a month
Other

67.7%

7 (58.3)
3 (25.0)
2 (16.7)

Focus group/interview questions centered on parent experiences surrounding: 1) diagnosis of
their child’s genetic condition, 2) treatment, 3) education about the diagnosis, and 4)
telemedicine. Several questions were also asked about specific needs regarding genetic
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Standardizing newborn screening and follow-up services were identified by 80.6% of the labor
and delivery staff as the most important need in Guam (Figure 13). This was followed by
diagnostic workup, identified by 71.0%, and clinical management, identified by 61.3%, both of
which can be met through in-person visits by genetic specialists and telemedicine.
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Guam Memorial Hospital Labor and Delivery Staff
Figure 13: Clinical Genetics Services Most Needed in Guam
90%

71.0%

70%

FAMILY CONSULTATIONS
On March 4th, the review team held two focus groups and a key informant interview with parents
of children with genetic disorders:

80.6%

80%

Family Consultations

61.3%

60%

51.6%

50%

48.4%
38.7%

40%

The first focus group was held with five mothers of sons with hemophilia, an 18 year
old boy with hemophilia, and a 21 year old woman who was the sister of a boy with
hemophilia.
The second focus group was conducted with three mothers and a father of children
with various physical and mental disabilities.
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The key informant interview was held with a mother of a child with a genetic syndrome.
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The demographics of the twelve participants are shown in Table 5. The majority of the
participants were female, were between the ages of 18 and 30, had between 1-4 children, were
Chamorro, were born in Guam, had a high school education or higher, spoke English as a
primary language, and had annual household incomes under $50,000.
Table 5: Demographics of Focus Group Participants

Category
Based on the survey results and comments made by the labor and delivery staff, the WSGSC
Project can help increase the availability of clinical genetics services in Guam by:
Educating providers about recognizing individuals and families who would benefit from
a genetics referral;
Initiating semi-annual genetics outreach clinics;
Organizing telemedicine sessions with geneticists in Hawai`i;
Creating educational materials to prepare families who will be participating in a
telemedicine session;
Extending the PATH program to physicians in Guam; and
Holding a PATH training session with physicians in Guam to ensure that the program is
used appropriately.
Genetics and Newborn Screening Resources
Education for families and for providers was a recurring need expressed by the labor and
delivery staff. As mentioned in the section above, the staff wanted education for providers about
genetics referrals and PATH, and wanted materials to help educate patients about telemedicine.
Indeed, the top five genetics resources most identified by the participants revolve around
education. These include: a genetics website (77.4%), educational materials for patients
(67.7%), grand rounds (54.8%), a genetics conference held in Guam (54.8%), and professional
education materials (51.6%) (Figure 14).
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N (%)

Gender:
Female
Male

10 (83.3)
2 (16.7)

Age:
18-25
26-30
31-35
36-40
41-45
46-50
Over 50

3
3
0
1
3
1
1

(25.0)
(25.0)
(0.0)
(8.3)
(25.0)
(8.3)
(8.3)

Number of children:
0
1-2
3-4
5-6

2
3
3
4

(16.7)
(25.0)
(25.0)
(33.3)

Ethnic background:
Chamorro
Filipino
Ponapeian

7 (58.3)
4 (33.3)
1 (8.3)
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Public Health Nurses

Guam Memorial Hospital Labor and Delivery Staff

The nurses identified several sites with telemedicine capabilities including the University of
Guam and Guam Memorial Hospital. One nurse commented that the Public Health Nursing
Program has telemedicine capabilities, but that the equipment was not set up.

Figure 14: Genetics Resources Most Needed in Guam

80%
70%

SUMMARY AND RECOMMENDATIONS

60%

The public health nurses seemed to lack basic knowledge about genetics and genetics resources.
The majority seemed unaware about how, when, and where to make clinical genetics referrals.
The nurses also commented on the lack of CEU opportunities in Guam. To remedy this
situation, the nurses requested increased CEU opportunities in genetics as well as in other
medical fields. The WSGSC Project could help increase CEU opportunities in genetics by: 1)
Incorporating teleconferences with Hawai`i and U.S. mainland CEU events; 2) Broadcasting
videotaped CEU events; 3) Identifying electronic CEU opportunities; and 4) Suggesting that
visiting specialists participate in an educational event that provides both CMEs and CEUs.
Topics should be practical and focus on issues related to public health, nursing, and recognizing
when and how to make appropriate genetics referrals. The nurses also cited education as an
important need in Guam and requested patient and professional education materials as well as a
genetics conference held in Guam.

50%

The nurses were strongly supportive of semi-annual genetics outreach clinics on Guam
supplemented with clinical telemedicine sessions with a geneticist and genetic counselor. Since
the DPHSS social workers along with Roselie Zabala have experience in organizing the yearly
Shriners-Honolulu outreach clinics, the WSGSC Project can work with the Guam social workers
to establish and maintain genetics outreach clinics.
Finally, the nurses were in strong support of standardizing Guam’s newborn screening panel and
any follow-up services. They were very interested in creating a standardized newborn screening
program that tracked and followed all infants born on Guam, but were concerned about the
funding and personnel requirements necessary to maintain such a program. Using other state
newborn screening programs as a model, the WSGSC Project can help Guam to create a feebased newborn screening program that is entirely self-sustaining (see the “Guam Medical
Society – Genetics and Newborn Screening Resources” section for more details).
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Standardizing newborn screening and follow-up services was also recognized as an important
need by labor and delivery staff. Like the public health nurses and Guam Medical Society
physicians, the labor and delivery staff was surprised to learn of the fragmented newborn
screening system in Guam. The staff expressed concern that Guam Memorial Hospital screens
its newborns for the fewest number of disorders, and the majority said they would support the
creation of a standard newborn screening disorder panel and follow-up protocol. As shown in
Figure 15, 67.8% of participants agreed that the Guam newborn screening disorder panel should
be standardized, and 74.2% believed that a standardized follow-up protocol should be created
and instituted.
However, less than one-fourth of participants believed that the current number of personnel in
Guam could support a newborn screening program responsible for the territory’s newborn
screening system (Figure 15). Instead, the labor and delivery staff believed that additional
personnel must be hired to successfully establish and maintain a newborn screening program.

37

Guam Memorial Hospital Labor and Delivery Staff

Public Health Nurses
Figure 4: Newborn Screening Needs in Guam

Figure 15: Newborn Screening Needs in Guam
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Table 13: Newborn Screening Experiences

N (%)

Number who have a performed heelstick for NBS:
Yes
No

3 (9.7)
28 (90.3)

How comfortable are you at performing the heelstick:*
Very comfortable
Comfortable
Somewhat comfortable

1 (33.3)
1 (33.3)
1 (33.3)

How often do you perform NBS:*
On almost all of my patients
On some of my patients

2 (66.7)
1 (33.3)

Do you explain the purpose of NBS:*
Yes-always

3 (100.0)

20%

17.6%

40%

60%

29.4%

80%

100%

Telemedicine
Although telemedicine was ranked poorly by the nurses in the pre-presentation survey results
(Figures 3 and 4), the nurses were very interested in its application during the discussion held
after the presentation. They suggested using it to increase educational and CEU opportunities.
They also said that Shriners-Honolulu often utilized telemedicine to provide clinical services to
families in Guam. The nurses supported the clinical use of telemedicine and reported that the
Shriners families adapted to the new equipment almost immediately. They added that the
families were happy to receive specialty services in whatever form is available.
Two public health nurses indicated that they had used telemedicine to provide medical services
to their patients. However, the two nurses felt that telemedicine alone was not sufficient to
provide good clinical care (Table 4). Instead, they believed telemedicine should be
supplemented with face-to-face appointments with specialists.
Table 4: Public Health Nurses’ Experiences with Telemedicine

Category

N (%)

Number of nurses with clinical telemedicine experience:
Have used telemedicine
Have never used telemedicine
Was use of telemedicine enough to provide good care for
patient?*
Yes
No
* Of the two nurses who have used telemedicine
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Neutral
Agree

53.0%

0%

100%

Three of the 31 labor and delivery staff indicated that they had performed a heelstick for
newborn screening (Table 13). Of these three providers, all reported that they explain the
purpose of newborn screening to their patients immediately before the heelstick. Two providers
additionally tell their patients how newborn screening is performed and give them an educational
brochure. One provider tells her patients the names of the disorders, describes the disorders, and
explains the meaning of a positive result.

Category

88.3%
5.9%

Agree

Enough Guam
personnel

Disagree

Standard NBS
F/U

15

2 (11.8)
15 (88.2)

0 (0.0)
2 (100.0)

Public Health Nurses

Guam Memorial Hospital Labor and Delivery Staff
Category

Genetics and Newborn Screening Resources
The nurses seemed to be very interested in increased genetics education in Guam. The three
most important genetics resources they identified were patient education materials, a genetics
conference held in Guam, and professional education materials (Figure 3). They were least
interested in a listserv with genetics professionals and grand rounds.
Figure 3: Genetics Resources Most Needed in Guam
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88.2%

N (%)

What do you tell your patients:*
Why NBS is performed
How NBS is performed
The names of the disorders
Describe the disorders
Explain the meaning of a positive result
Give them a brochure

3
2
1
1
1
2

(100.0)
(66.7)
(33.3)
(33.3)
(33.3)
(66.7)

* of the three providers who have performed a heelstick for NBS
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Continuing education has been consistently emphasized among the different groups that
participated in the needs assessment. Like the groups before, the labor and delivery staff was
very receptive to less traditional methods of obtaining CMEs and CEUs including CD-ROMs
and virtual conferences. They also suggested that education be provided through
teleconferencing equipment on a quarterly basis. To ensure that any web-based educational
events are available to staff at Guam Memorial Hospital, the WSGSC Project will contact the
hospital’s education department and discuss: 1) details about the restricted websites, and 2) the
possibility of obtaining CME and CEU hours for less traditional methods of continuing
education. The WSGSC Project will also work with the hospital’s education department to
provide CME and CEU events through teleconferences. Education should focus on when and
how to make appropriate referrals to clinical genetics. The staff also requested educational
materials to prepare families who will participate in a telemedicine session, and training sessions
for providers interested in using PATH technology.
Like the GMS physicians, the labor and delivery staff was interested in increasing access to
genetic services for Guam families. Based on the suggestions of the participating staff, the
WSGSC Project can help increase the availability of clinical genetics services by:

During the needs assessment discussion, the nurses were informed that Guam Memorial
Hospital, the Naval Hospital, and Sagua Mañagu sent their newborn screening samples to three
different laboratories. The nurses were concerned about the current situation because Guam
Memorial Hospital, which delivers the majority of babies in Guam, tests for the lowest number
of disorders in their newborn screening panel. As shown in Figure 4, over 88% of the nurses
believed that Guam should have a standard newborn screening panel so that all children born on
the island are screened for the same number of disorders. The nurses also overwhelmingly
agreed that Guam needs a standardized follow-up protocol for infants with a positive newborn
screening result. However, less than one-third (29.4%) of the nurses believed that the current
number of personnel in Guam was sufficient to provide follow-up services for newborn
screening patients. Instead, the nurses strongly emphasized the need for hiring additional
personnel to establish, organize, and maintain a newborn screening program and follow-up
services. They also pointed out that local funding alone would not be able to sustain a successful
newborn screening system. They suggested the possibility of obtaining grant funding to initiate
a standardized newborn screening program.

Finally, the labor and delivery staff was very interested in standardizing the territory’s newborn
screening disorder panel and follow-up protocol. However, the staff was concerned that the
current personnel in Guam would not be adequate to create and maintain a strong newborn
screening program. The WSGSC can help these efforts by investigating and helping obtain
funding to hire a newborn screening coordinator. The coordinator can then receive training from
experienced newborn screening coordinators within the region. The WSGSC can also provide
information and support to establish a newborn screening system based on user fees. This would
help sustain the newborn screening coordinator’s position once temporary funding is gone.
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Initiating semi-annual genetics outreach clinics;
Organizing telemedicine sessions with geneticists in Hawai`i; and
Extending the PATH program to primary care physicians in Guam.

Sagua Managu Birthing Center

Public Health Nurses

SAGUA MANAGU BIRTHING CENTER
On March 7th, the needs assessment team met with Lina Leon Guerrero, the General Manager of
Sagua Mañagu, and five nurses to discuss the genetics and newborn screening needs of the
birthing center. Dr. Annie Bordallo, the Medical Director of Sagua Mañagu, was unable to
attend the meeting because she was off-island.
After listening to a brief discussion about the purpose of the WSGSC project, Ms. Guerrero and
the staff provided the needs assessment team with a brief overview of Sagua Mañagu and its
newborn screening system. According to Ms. Guerrero, Sagua Mañagu first opened in July 2000
as the first private birthing center in Guam. They have seven birthing rooms, and they report an
estimated 450 births per year. Prior to opening, Dr. Bordallo received quotes for newborn
screening services from the Colorado Department of Public Health and Environment and from
the Oregon State Public Health Laboratory. At the time, Dr. Bordallo was told that Colorado and
Oregon were the only two labs that provided newborn screening services. After reviewing both
quotes, Dr. Bordallo decided to contract with Oregon which screens all infants for approximately
31 disorders via tandem mass spectrometry.

In addition, Guam needs better access to clinical genetics services. It is impractical to suggest
that public health nurses become more aware of how and when to refer clients when the nearest
available genetics clinic is off-island on Hawai`i or in Southeast Asia. Bringing geneticists and
genetic counselors to Guam for genetics outreach clinics as well as providing remote genetics
sessions using telemedicine equipment will increase the availability of these services to all
families living on the island. Initiating outreach and telemedicine clinics will also meet two of
Guam’s top three clinical genetic service needs identified by the nurses (Figure 2). “Diagnostic
workup” and “clinical management” of patients can be accomplished through a combination of
in-person and telemedicine clinical sessions with a geneticist and genetic counselor.
Figure 2: Clinical Genetic Services Most Needed in Guam
80%
70%
60%
50%

Newborn Screening Specimens

70.6%
64.7%
52.9%
47.1%
35.3%

40%

The Sagua Mañagu staff reported that they collect blood from most of their infants at about 12
hours of life. Although they realize that the timing of the blood collection is not ideal, the staff
explained that most families prefer to leave the center as soon as possible. In fact, the longest
any family chooses to stay at the center is about 24 hours after delivery. The American
Academy of Pediatrics recommends that a repeat newborn screening specimen be obtained by 14
days of age if the initial newborn screening specimen is collected before 24 hours of age. Ten
percent of infants with phenylketonuria (PKU) have been missed on the initial sample because
phenylalanine levels have not had time to accumulate to levels detectable by the testing method.
Sagua Mañagu does not collect a second newborn screening sample on their infants.
The Oregon State Public Health Laboratory has described the samples received from Sagua
Mañagu as very good. All specimens are collected appropriately, are sent with complete patient
information, and contain sufficient blood to conduct the required tests. The lab is concerned,
however, about the specimen transport time. Because Sagua Mañagu uses postal mail to
transport their specimens to Oregon, the samples usually arrive at the lab between five to seven
days after being mailed. In their Practitioner’s Manual, the Oregon State Public Health
Laboratory has stated that all newborn screening specimens should be received by the central
laboratory no later than five days after collection. Using an express courier service could help
decrease the transit time of the specimens.
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During the discussion, the nurses were excited by the idea of holding in-person outreach clinics
and suggested that a geneticist and genetic counselor visit the island twice a year. They
mentioned that Shriners-Honolulu holds annual clinics on Guam, and that these clinics are wellreceived by both the families and professional community alike. According to the nurses, the
DPHSS social workers along with Roselie Zabala help to organize and manage the yearly
Shriners clinics.
With a lack of pediatric subspecialists on the island, it is not surprising that the nurses
encouraged the idea of bringing geneticists and genetic counselors from Hawai`i to conduct
genetics clinics for patients and families. Although, in the survey, the nurses ranked “visits by a
genetic counselor” and “visits by a geneticist” as fourth and fifth among the most important
needs in Guam (Figure 2), during the follow-up discussion period, they realized that many of
their needs could be met via in-person visits. The WSGSC Project could work with Roselie
Zabala and the DHPSS staff to organize semi-annual genetics outreach clinics as well as to
increase educational opportunities for public health nurses.
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2) The majority of the nurses were unaware of an appropriate organization or specialist that
would accept a clinical genetics referral. Survey results showed that 81.3% of nurses had
no knowledge about where to refer a client for genetic services (Table 3).
3) The nurses reported that they can not recognize general signs or symptoms indicative of a
genetic disorder. When asked to provide an approximate number of individuals in their
caseloads who had a genetic disorder, 75.0% of respondents could not answer the
question (Table 3). These survey results suggest that the nurses lack a general
understanding of how to identify clients who might benefit from a referral to clinical
genetics.
Table 3: Experiences of Clinical Public Health Nurses*

Category

N (%)

Number who have made referrals for genetic services:
Have referred a client
Have never referred a client

3 (18.7)
13 (81.3)

Type of client usually referred:**
Prenatal
Pediatric

1 (33.3)
2 (66.7)

Number who know where to refer clients for genetic services:
Know where to refer
Do not know where to refer

3 (18.7)
13 (81.3)

Number with clients who have asked about genetic services:
Clients have asked
Clients have not asked
Blank

2 (12.5)
12 (75.0)
2 (12.5)

Number of clients with genetic disorders:
0
70
Blank

3 (18.8)
1 (6.3)
12 (75.0)

Newborn Screening Results and Education
To date, Sagua Mañagu has had several positive alpha-thalassemia results, but has not had any
other abnormalities. All newborn screening results are reviewed by Dr. Bordallo and sent to the
baby’s pediatrician. Any newborns with an initial positive screen would be brought back to
Sagua Mañagu for a repeat test.
Most newborn screening education is performed immediately before the heelstick. The staff told
the needs assessment team that they explain the purpose of newborn screening and give each
family the newborn screening pamphlet produced by the Oregon State Public Health Laboratory.
The majority of families are described as being amenable to newborn screening. The needs
assessment team informed the Sagua Mañagu staff that emphasis is being placed on providing
newborn screening education prenatally. Ms. Guerrero reported that all patients attend an
orientation with the Sagua Mañagu staff prior to delivery. She suggested that newborn screening
education could be provided at that time. The needs assessment team also described the short,
one-panel newborn screening brochure developed by the Screening, Technology, and Research
in Genetics (STAR-G) project. Ms. Guerrero was very interested and asked that a copy of the
brochure be emailed to her.
Ms. Guerrero reported that the Oregon State Public Health Laboratory is planning to add cystic
fibrosis (CF) to the newborn screening panel in July 2006. The needs assessment team told her
that the Hawai`i newborn screening program is organizing a task force to examine the issues
associated with CF given the ethnic diversity of the state’s population. Ms. Guerrero requested
that a copy of the Hawai`i CF task force report be sent to her since their center faces similar
issues.
Genetics Education
When asked about any needs unrelated to newborn screening, the Sagua Mañagu staff requested
more CEU opportunities in genetics especially education about indicators for a genetics referral.
Like the other healthcare professionals who participated in the needs assessment, continuing
education was described as scarce in Guam. The staff requested in-person lectures and seemed
intrigued by less traditional methods of continuing education such as CD-ROMs.

* Based on responses of the 16 clinical service public health nurses
** Of the three public health nurses who have referred a client for genetic services

The survey results revealed a significant gap in the knowledge of the clinical public health
nurses. To better serve the children and families of Guam, the nurses need to become more
active in recognizing possible genetic disorders and referring clients to clinical genetics services.
This requires increased educational efforts about pragmatic topics such as recognizing general
signs and symptoms that may be suggestive of a genetic disorder. Increasing the number of
genetics educational opportunities should increase the knowledge and awareness of genetics
resources and clinical genetic services among the nurses.
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Figure 1: Resources Most Used for Genetics Questions

SUMMARY AND RECOMMENDATIONS
Unlike Guam Memorial Hospital, Sagua Mañagu offers expanded newborn screening to their
families and reports both normal and abnormal results to Guam pediatricians. They seem to have
well-trained staff who explain newborn screening to their families, collect adequate specimens,
and follow-up on any initial positive results. The only weaknesses in their system are specimen
transit time and timing of blood collection.

5.9%
5.9%
Textbook

Should the territory standardize its newborn screening system, create a single newborn
screening program, and hire a dedicated newborn screening coordinator, the
responsibility of tracking and following infants for repeat screens would shift from Sagua
Mañagu to the newborn screening program. This would be particularly helpful since
many of Sagua Mañagu’s births are screened before 24 hours of life. The newborn
screening coordinator could help track and contact these families and their pediatricians
to confirm that a repeat sample is obtained before the infant is 14 days old.
The WSGSC can help support the institution of a standardized newborn screening panel, followup protocol, and program. The WSGSC will also share resources with Sagua Mañagu including
the Hawai`i CF task force report, the STAR-G newborn screening brochure, and any suggestions
for increasing continuing education in genetics.

Nothing

23.5%

Ask genetic counselor

The needs assessment team discussed the idea of standardizing newborn screening across the
territory. Ms. Guerrero and the Sagua Mañagu staff seemed interested in the possibility provided
that the number of disorders does not decrease for their infants. Approaching newborn screening
as a territory would benefit Sagua Mañagu in two main ways:
As a territory, Guam could combine its births and create contracts that are more costeffective when compared to the current method of relying on individual institutions to
create separate contracts. Because it has only 450 births per year, Sagua Mañagu would
especially benefit from this added power of “bulk purchasing.” A contract with an
express courier service would likely be included to ensure that all specimens reach the
screening lab in the recommended amount of time. This would eliminate Sagua
Mañagu’s current dilemma of poor transit time.

Ask a doctor

35.3%

Internet

29.4%

The public health nurses in Guam require more opportunities for continuing education in
genetics as well as in other medical and public health related fields. The nurses also lack
knowledge about genetics resources that may be applicable to their clinical and administrative
duties. By working with the continuing education department at Guam Memorial Hospital, the
WSGSC Project could help increase the number of CEU opportunities through non-traditional
methods such as:
1) Using pre-existing teleconferencing equipment to broadcast live CEU events to Guam
from locations in Hawai`i and on the U.S. mainland;
2) Videotaping CEU events in Hawai`i and the U.S. mainland for re-broadcast in Guam;
3) Identifying alternative CEU opportunities such as web-based courses or educational CDROMs; and
4) Suggesting that any visiting specialist participate in educational activities that provide
both CMEs and CEUs.
Clinical Genetics Services
Of the 16 public health nurses who indicated that their primary responsibility was clinical service
(Table 1), thirteen (81.3%) had never referred a client for genetic services (Table 3). Given the
fact that the prevalence of genetic disease is approximately 6% among newborns, 50% among inpatient pediatric admissions, and 10% among adults, it is surprising that the referral rate among
Guam’s clinical public health nurses is so low. The review team identified three factors that may
contribute to this low rate of referral:
1) The lack of pediatric subspecialists in Guam, including geneticists and genetic
counselors, is an obvious cause of the low referral rate. However, three clinical public
health nurses still managed to make genetics referrals for their clients, all of whom were
referred off-island to Hawai`i (Table 3).
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Based on responses given in the completed surveys, the majority of the participating public
health nurses had not obtained continuing education units (CEUs) in genetics within the past 18
months (Table 2). During the discussion, the nurses elaborated saying that it was difficult for
them to get any type of CEU hours. They pointed out that, although Guam Memorial Hospital
provides continuing medical education (CME) credits for physicians, the hospital rarely provides
CEUs for the same event. The nurses identified the lack of CEU opportunities as a need in
Guam and suggested that CEUs in genetics be offered through teleconferencing or in-person
lectures by geneticists or genetic counselors. They further suggested that teleconferencing
equipment at the University of Guam (UOG) might be used since educational events are often
broadcast via the UOG equipment. Guam Memorial Hospital also has a program called
TeleCME in which physicians, nurses, and other health care professionals may access medical
conferences and grand rounds throughout the nation.

The review team had a meeting on March 7th with Dr. Andrea Rahn and Dr. Yolanda Whitfield,
two of three pediatricians from Guam’s Naval Hospital. According to the two physicians, the
Naval Hospital delivers approximately 40-50 babies per month. Most healthy babies are released
from the hospital at approximately 24 hours of age, and are seen in pediatric clinic at about two
to three days of age.

The majority of public health nurses believed that CEU lectures about public health issues in
genetics would be most applicable to their work (Table 2). They then wanted to learn about
clinical nursing issues in genetics, basic genetics concepts, and the genetics of specific
conditions. They were least interested in learning about ethical and legal issues in genetics.
Table 2: Genetics Education Obtained and Desired by Public Health Nurses

Category

N (%)

Number of CEUs in genetics over the past 18 months:*
0 hours
1-4 hours
CEUs in genetics that would be most helpful:*
Public health issues in genetics
Clinical nursing issues in genetics
Basic “Genetics 101”
Genetics of specific conditions
Ethical and legal issues in genetics

13 (76.5)
4 (23.5)
12
9
7
6
3

(70.6)
(52.9)
(41.2)
(35.3)
(17.6)

* CEU = continuing education unit

When the public health nurses had genetics-related questions, a little over one-third indicated
that they used a textbook to find answers (Figure 1). However, it is troubling to note that 23.5%
of participating public health nurses did not use any resources. It is unknown whether these
nurses are unaware of available genetics resources, or whether they have had few geneticsrelated questions in the past.
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At least one of three available pediatricians staff the clinic at all times. These physicians have
direct contact with military specialists in Okinawa and at Tripler in Hawai`i to discuss unusual or
difficult patients. The Naval Hospital physicians also have a global e-line which connects them
to providers across the world for consultation services. All families caring for children with
special needs are enrolled in an Exceptional Family Member Program. This program requires
that families be stationed near specialists essential for maintaining the health and well-being of
the child. The navy will also send families from Guam to Tripler or San Diego for specialty care
with all expenses covered.
Newborn Screening Services
Since October 1, 2005, the Naval Hospital has sent its newborn screening specimens to Pediatrix,
a private commercial laboratory in Pennsylvania. Dr. Rahn explained that most naval hospitals
across the U.S. and its territories use Pediatrix. The Naval Hospital uses an overnight courier
service to transport its specimens to the lab, and Dr. Rahn receives and follows all newborn
screening results. Neither Dr. Rahn nor Dr. Whitfield had information regarding costs associated
with newborn screening at the Naval Hospital. They suggested that the Supply Officer be
contacted for details regarding the newborn screening contract with Pediatrix.
The needs assessment team discussed the idea of standardizing newborn screening across the
territory. Dr. Rahn and Dr. Whitfield were unsure about how the Naval Hospital would fit into
Guam’s newborn screening system, but were interested in the fact that Tripler Army Medical
Center in Hawai`i is involved in the state newborn screening program. The needs assessment
team explained that Tripler receives newborn screening laboratory and courier services through
the state contract, but performs its follow-up independently of the state program. This allows
Tripler to take advantage of “bulk purchasing” resulting in lower screening and transport costs
while still allowing them to provide clinical care to its own population. Dr. Whitfield suggested
that the review team send any details about standardized newborn screening services to her, and
she would forward the information to appropriate individuals within the hospital.
Genetics Education and Clinical Genetics Services
Dr. Rahn and Dr. Whitfield were both interested in any educational opportunities organized by
the WSGSC or other Guam medical facilities. They also believed that patients seen at the Naval
Hospital could be evaluated by a visiting geneticist provided that there were no charges for the
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services and a Memorandum of Understanding was created between the hospital and the genetic
specialists.

SUMMARY AND RECOMMENDATIONS
Like Sagua Mañagu, the Naval Hospital provides expanded newborn screening services to its
families, tracks all specimens, and performs follow-up on any abnormal results. The WSGSC
will send information about standardizing the newborn screening panel to Naval Hospital staff
and will work with them to evaluate the possibility of including the Naval Hospital in Guam’s
newborn screening system. The WSGSC will also investigate the feasibility of having Naval
Hospital patients evaluated by a visiting geneticist. Finally, the WSGSC will share any resources
pertaining to continuing medical education.

PUBLIC HEALTH NURSES
On March 3rd, the review team conducted a genetics information session and needs assessment
with 17 of the Guam DPHSS public health nurses. Prior to the education and discussion session,
the nurses were asked to complete a survey focused on their experiences with newborn
screening, telemedicine, and genetics education. As shown in Table 1, the majority of the nurses
were part of the general public health program, worked in clinical service, held a BSN, and have
been in practice in Guam between 1-10 years.
Table 1: Demographics of Public Health Nurses

Category

N (%)

Program area:
General Public Health
Maternal Child Health
Primary Care
Blank

10
4
2
1

Primary responsibility:
Administration
Clinical service

1 (5.9)
16 (94.1)

Highest degree earned:
ADN
BSN
Diploma
Masters
Other Graduate

(58.6)
(23.5)
(11.8)
(5.9)

2
8
3
3
3

(11.8)
(47.1)
(17.6)
(5.9)
(17.6)

Total years as a public health nurse:
1-10 years
11-20 years
21-30 years
31-40 years
Over 40 years

10
6
0
0
1

(58.9)
(35.4)
(0.0)
(0.0)
(5.9)

Total years in Guam:
1-10 years
11-20 years
21-30 years
31-40 years

10
6
0
1

(58.9)
(35.4)
(0.0)
(5.9)

After listening to a brief presentation about newborn screening, clinical genetic services, and the
WSGSC Project, the nurses participated in a discussion about the genetics and newborn
screening needs in Guam.
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military facilities. The contract with Colorado was apparently created years ago, and there is
little or no knowledge regarding the creation or maintenance of the contract. All samples are
sent to Colorado via TNT, an express courier, on Monday, Wednesday, and Friday. There is no
pick-up on weekends or holidays, and the courier contract calls for arrival at the Colorado
laboratory within four working days.
Sagua Mañagu sends their samples to the Oregon Public Health Laboratory, which uses tandem
mass spectrometry to do expanded newborn screening for approximately 31 disorders. Sagua
Mañagu began delivering babies in July 2000, and it reports an estimated 450 births per year.
Newborn screening samples are sent to Oregon via postal mail, which takes between five to
seven days instead of the standard overnight delivery reported by other states which use the
Oregon Public Health Laboratory. The Oregon laboratory’s practice profile consistently reports
delayed receipt of specimens from Sagua Mañagu as a problem.
The Guam Department of Public Health and Social Services tracks and follows abnormal results
from Guam Memorial Hospital. Normal results are sent to pediatricians caring for babies born at
Guam Memorial Hospital. It is believed that these results are also filed at the Medical Records
Department, but this could not be confirmed. The Oregon Public Health Laboratory sends all
results to the Medical Director at Sagua Mañagu. The Medical Director then sends copies of
both normal and abnormal results to the pediatrician. Any repeat tests are collected by staff at
Sagua Mañagu.
As of October 1st, 2005, the Naval Hospital sends its newborn screening samples to Pediatrix, a
commercial laboratory located in Pennsylvania. Prior to October 1st, the Naval Hospital had a
contract with the Colorado Department of Public Health and Environment. Like Oregon,
Pediatrix uses tandem mass spectrometry to do expanded newborn screening. All follow-up of
newborn screening results is done by the staff at the Naval Hospital with phone or e-mail
consultations when necessary from Tripler Army Medical Center in Hawai`i (TAMC) or the
Naval Medical Center in San Diego (NMCSD). Patients who require more complex
consultations are flown to TAMC or NMCSD.

OVERALL SUMMARY AND RECOMMENDATIONS
A total of 87 individuals participated in the needs assessment including 16 public health nurses,
12 family members, 16 physicians from the Guam Medical Society, 31 labor and delivery
clinical staff from Guam Memorial Hospital, 6 clinical staff from Sagua Mañagu, 2 pediatricians
from the Naval Hospital, and 4 professional staff from DPHSS (see Appendix A for a specific
breakdown of participants).
The needs identified by each of the different groups were strikingly similar. All recognized that:
Educational opportunities were limited on Guam due to its lack of subspecialists and
geographic isolation. The health care professionals requested more opportunities for
continuing their medical education, and the public health nurses were especially
concerned with the small number of CEU events available on Guam. Many professionals
requested educational sessions on genetics that are practical and that focus on how, when,
and where to make clinical genetics referrals. Families also believed that education
should be provided to professionals on Guam, and additionally requested educational
opportunities for themselves.
Families require increased access to specialty services. Currently, most families must
travel off-island to Hawai`i, the U.S. mainland, or Asia to receive specialty care, and the
wait for MIP to process non-emergent travel request may take two to three years.
However, Guam physicians were concerned about lack of communication between the
remote specialist and the Guam primary care physician. They described themselves as
feeling “cut-off” from their patients and, consequently, emphasized the importance of
direct and continuous communication between the different doctors.
The newborn screening system in Guam is fragmented and would benefit from
standardization of the disorder panel and follow-up protocols. While Sagua Mañagu and
the Naval Hospital provide expanded newborn screening to their families, Guam
Memorial Hospital, which accounts for over 90% of the territory’s births, only screens
for seven disorders. Each institution also conducts its own follow-up on abnormal
results. Both Sagua Mañagu and the Naval Hospital have a single person who reviews
and reports all results. It is unclear whether Guam Memorial Hospital reports both
normal and abnormal results to its pediatricians. A single newborn screening program
with a dedicated coordinator would strengthen and unify Guam’s newborn screening
system. However, the majority of participants were concerned that the current personnel
in Guam would not be adequate to create and maintain a strong newborn screening
program.
Families requested the organization of a Guam-based family support group. The group
would allow for an exchange of knowledge and information while also providing support
and encouragement to families who feel isolated and alone.
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The insurance system in Guam will not support the specialty services and treatment
needed for children and adults with special needs. Many families supplement their
private insurance with MIP, but they are aware that the program is under great financial
strain. They also worry about insurance coverage as their children transition into
adulthood. To ensure that health care costs are covered, these adults must remain on
MIP. However, to continue to qualify for MIP, many cannot take a full-time job.
Many of the needs identified by the participating families can be addressed by the WSGSC
Project:
To increase the number of CME and CEU events available to Guam professionals and
families, the WSGSC will be encouraging visiting specialists to participate in at least one
educational event with CMEs and CEUs offered. The project will also work with Guam
Memorial Hospital and the TeleCME program to organize various educational
opportunities and to ensure that alternative methods of continuing education, such as CDROMs, teleconferencing, and online conferences, can be submitted for CMEs and CEUs.
Finally, the project will keep Guam physicians, health care professionals, and families
informed about traditional and non-traditional continuing education opportunities.
To increase the availability of specialty services, the WSGSC Project will organize weeklong, semi-annual genetics outreach clinics staffed by a clinical geneticist and a genetic
counselor. The project will also work with the DPHSS staff and Guam Memorial
Hospital to begin telemedicine consults with geneticists and other specialists. The project
will work to extend the PATH program to primary care physicians in Guam, and will
develop indicators for referral to genetic services. Lastly, with the help of the clinical
geneticist and other providers, emergency protocols will be created for children with
potentially emergent health care needs (i.e.: children with metabolic disorders; children
with hemophilia; etc). These activities will encourage direct communication between
Guam physicians and remote specialists, increase accessibility of clinical genetics
services for Guam families, and indirectly improve awareness of genetics and genetic
conditions among physicians, healthcare professionals, and families.
To help standardize Guam’s newborn screening program, the WSGSC Project will send
the GMS a recommendation letter summarizing the data collected from the Guam
Genetics and Newborn Screening Needs Assessment and recommending that Guam
create legislation to standardize newborn screening and create a fee-based newborn
screening system. The GMS society may then collaborate with the DPHSS to support
any newborn screening legislation and work towards standardization. The WSGSC may
also consider providing temporary funding to hire a dedicated newborn screening
coordinator. The coordinator can then receive training from experienced newborn
screening coordinators within the region on establishing and maintaining a fee-based
newborn screening system. Once instituted, the fee-based system will sustain the
newborn screening coordinator’s position. Finally, the WSGSC will work with
appropriate staff from the Naval Hospital to evaluate the possibility of including the
organization in Guam’s newborn screening system.

46

Introduction
However, there is an overall lack of government funding and resources, particularly with respect
to medical specialists. In addition, there is a general shortage of available community resources
to supplement the public health program efforts including:
A lack of resources from religious, charitable, and community-based organizations;
No academic medical center on the island;
Minimal pediatric subspecialists to assist in oversight of the newborn screening system
and clinical management of patients; and
No local chapter of the American Academy of Pediatrics.
Most patients who require immediate specialty care must go off-island to Hawai`i or the
mainland United States at a cost of over $1,200 per person for the flight alone. In some cases,
families find it less expensive to seek care in a nearby Southeast Asian country like the
Philippines. Thus, it is difficult for Guam to meet many of the public health standards that are
well-established in the mainland U.S. Guam has been designated by the federal government as a
Medically Underserved Area, as well as a Health Professional Shortage Area.
In 1999, a major insurance company collapsed due to high levels of uncompensated care. This
resulted in increased reliance on Medicaid and MIP. The 1986 Compact of Free Association
allows increasing numbers of people from other parts of Micronesia to migrate freely to the U.S.
Because Guam is the closest Micronesian island territory to the mainland, over 10,000
immigrants have migrated to Guam, further taxing the island’s public health system. The 1996
federal welfare reform bill eliminated Medicaid eligibility for many immigrants and residents
resulting in an increased burden on MIP. The federally imposed cap of $5.88 million on
Medicaid expenditures further contributes to health financing difficulties.
Women from other Micronesian islands come to Guam to deliver their babies since the level of
medical care is better, and babies born on Guam receive U.S. citizenship. Many of these women
have received little, if any, prenatal care, do not speak English, and have difficulty adjusting to
the Guam lifestyle. Almost 40% of all women who are pregnant on Guam do not receive
prenatal care until late in their pregnancy. Due to a lack of hospital space, as well as a nursing
shortage, healthy babies are routinely discharged home at 8-12 hours of age. There are limited
opportunities for medical screening or services other than routine newborn screening.
Newborn Screening Services
Guam has approximately 4,000 births per year. Over 90% of these occur at Guam Memorial
Hospital. The remainder of the births occur at the Naval Hospital, at Sagua Mañagu (Guam’s
first private birthing center), or at home with the aid of midwives. Guam Memorial Hospital, the
Naval Hospital, and Sagua Mañagu all have contracts with different laboratories to provide
newborn screening. The result is that a different panel of tests is offered to newborns, depending
on where they are delivered. Guam Memorial Hospital currently contracts with the Colorado
Department of Public Health and Environment, which screens newborns for seven disorders:
phenylketonuria (PKU), galactosemia, hypothyroidism, sickle cell anemia, cystic fibrosis,
biotinidase deficiency, and congenital adrenal hyperplasia. The Colorado laboratory provides
newborn screening services for Colorado, Wyoming, Guam Memorial Hospital, and some
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INTRODUCTION
Between March 3-7, 2006, a review team consisting of Sylvia Au, MS, CGC and Lianne
Hasegawa, MS, CGC from the Western States Genetics Services Collaborative (WSGSC)
Project conducted a needs assessment. The assessment specifically focused on clinical genetic
services, newborn screening, and resources for genetic education. During their trip, the review
team met with families of children and adults with genetic disorders and staff from the:
Guam Department of Public Health and Social Services (DPHSS);
Guam Medical Society;
Sagua Mañagu (Guam’s first private birthing center);
Guam Naval Hospital; and
Guam Memorial Hospital.

To initiate a Guam-based parent support group, the WSGSC Project will work with the
national Family Voices organization to create a chapter of the parent support group
within the territory.
To improve insurance coverage of medical treatments and services, the WSGSC will
include Guam in its regional practice model. Through collection and analysis of data
including parent and provider satisfaction surveys and reimbursement trends, the project
hopes to begin a dialogue with insurance companies to better cover specialty services.
The WSGSC Project will work with the aforementioned organizations to address the needs and
institute the recommendations listed above.

General Overview
The following overview was prepared by abstracting information from various sources including
the 2002 Newborn Screening Technical Assistance Consultation Report (National Newborn
Screening and Genetics Resource Center, 2002), interviews with families and staff from the
organizations mentioned above, and literature given to the review team regarding Guam’s
current public health status.
Guam is a U.S. territory situated in the middle of Micronesia and is geographically closer to
urban centers in Southeast Asia than the closest U.S. state, Hawai`i. Guam has a population of
approximately 155,000 and its culture and population are unique as a result of its geography and
ethnic diversity. The majority of its residents are of Pacific Islander or Asian descent; however,
Guam also welcomes a number of visitors and immigrants, including over 1 million tourists
annually. Like many developing areas, Guam reports high rates of diseases associated with
Westernized lifestyles including diabetes, obesity, and cardiovascular disease.
The organization of health care services is similar to the U.S. in terms of medical licensure
requirements, types of health care providers, and a less than optimal public-private health care
system, which focuses on acute care rather than preventive services. Several public and private
insurance companies serve the population in Guam. Public health insurance includes federal
Medicare and Medicaid programs, as well as a locally funded insurance program called the
Medically Indigent Program (MIP). Medicare enrolls about 2,000 Guam seniors, and Medicaid
enrolls roughly 8,000 people. For the approximately 16,000-21,000 (or about 10 to 15%) of
Guam’s population who are uninsured and who are not eligible for Medicare or Medicaid, the
government of Guam provides coverage through MIP. Administered by DPHSS and funded
entirely through local money, MIP covers the costs for treatment and services for people whose
incomes do not meet federal cireteria but who cannot afford health insurance premiums and
people who have used up all of their available private health insurance benefits. MIP also acts as
a supplement for the underinsured and Medicare recipients.
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Guam Genetics and Newborn Screening Needs Assessment Summary

Appendix A: Listing of Participants Involved in the Needs Assessment

Guam Department of Public Health and Social Services
Arthur U. San Agustin, MHR
Roselie Zabala, MSW
Acting DPHSS Director
Acting MCHB Director
Cathy Tydingco
Early Intervention Program

Angela Tackney, BSW
Social Worker

Guam DPHSS Public Health Nurses
Carmencita Abad
Alejandrina E. Cacho
Maria Glenda Celeste
Celia N. Gajo
Elena D. Lim
Casimira C. Pecson
Nora C. Razo
Jocelyn Sabinau

Barbara I. Besebes
Nelia B. Caroco
Ofelia E. Elayoa
Ester B. Gutierrez
Lynn H. Okada
Rita P. Ramirez
Rosario V. Realica
Perpetua C. Seville

Guam Medical Society
Dr. Geoffrey Galgo
President, Guam Medical Society
Family Practitioner

Leah F. Metra
Executive Director
Guam Medical Society

Dr. Farrell A. Cole
Obstetrics & Gynecology

Dr. M.H. DeCastro
Internal Medicine

Dr. Ma. Rosario C.F. Esperanza
Pediatrics

Dr. Rodolfo Esperanza
Internal Medicine

Dr. James G. Fleming
Obstetrics & Gynecology

Dr. Lisa Flores
Family Practice

Robert J. Leon Guerrero
Pediatrics

Dr. Edgardo G. Leonidas
Obstetrics & Gynecology

Dr. Saied Safabakhsh
Nephrology

Dr. Maria Melissa T. Samaniego
Family Practice

Dr. Dennis A. Sarmiento
Pediatrics

Dr. Ma. Edna Angela V. Santos
Pediatrics

Dr. James J. Stadler
Director, Guam Memorial Hospital
Pediatrics

Dr. John Ray Taitano
Internal Medicine

Key Findings:
87 individuals participated in the needs assessment including:
o 4 professional staff from the Guam Department of Public Health and Social
Services (DPHSS);
o 16 public health nurses from the DPHSS;
o 12 family members;
o 16 physicians from the Guam Medical Society;
o 31 labor and delivery clinical staff from Guam Memorial Hospital;
o 6 staff from Sagua Mañagu; and
o 2 pediatricians from the Naval Hospital.
The needs identified by the participants include:
o Limited access to clinical genetics and other specialty services
o Fragmented newborn screening system
o Limited educational opportunities for health care professionals and families
o Lack of a territory-wide Guam-based family support group
o Inadequate insurance coverage for people with special needs
Recommendations:
Increase the availability of genetics and specialty services by:
o Developing indicators for appropriate referrals to genetics services;
o Organizing week-long semi-annual genetics outreach clinics;
o Initiating telemedicine consults with geneticists and other specialists;
o Extending the PATH program to Guam primary care physicians; and
o Creating emergency protocols for children with genetic disorders who have
potentially emergent health care needs.
Standardize Guam’s newborn screening system by:
o Sending a recommendation letter to the Guam Medical Society who will work
with policy makers and other organizations to develop legislation promoting
standardization and a fee-based newborn screening system;
o Providing temporary funding to hire a dedicated newborn screening coordinator
to initiate the standardized newborn screening program; and
o Working with the Naval Hospital to evaluate inclusion into Guam’s standardized
newborn screening system.
Increase the number of CME and CEU events in Guam by:
o Encouraging visiting specialists to participate in at least one educational event
with CMEs and CEUs offered;
o Working with Guam Memorial Hospital to ensure that alternative methods of
continuing education can be submitted for CMEs and CEUs; and
o Keeping professionals and families informed of educational opportunities.
Create a Guam-based parent support group by working with Family Voices.
Improve reimbursement for health care costs by including Guam in the Western States
Genetics Services Collaborative’s regional practice model.

Dr. Ricardo Terlaje
Family Practice
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Ward Clerk

Shanna Cave, RN
Neonatal Intensive Care Unit

Michelle G. Censon, CNA
Administration

Pauline Cing
Obstetrical Technician

Sonia O. Corral, CNA
Administration

Jocelyn M. DeCastro, MD
Resident, Pediatrics

Frances DelaCruz, RN

Sylvia Edquilane, RN

Mary Escamilla, MD
Resident, Pediatrics

April Fontbuena, RN
Labor and Delivery

Wilma P. Ganeb, RN
Labor and Delivery

Manvic Guiao, RN

Ana May Herradura
Obstetrical Technician

Eileen Jesser, RN

Edita G. Lacson, M.D.
Resident, Pediatrics

Glenda Leon Guerrero, RN
Labor and Delivery

Leonora E. Macaraeg, RN

Elena C. Mariano, CNA
Neonatal Intensive Care Unit

Thora Mark, RN

Valerie Meno, RN
Labor and Delivery

Benita S. Nededog
Obstetrical Technician

Eunice Niel, RN
Neonatal Intensive Care Unit

Avelina F. Opena, RN
Neonatal Intensive Care Unit
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