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Purpose: Sickle cell or other hemoglobinopathy trait detected on the newborn screen provides an opportunity for

genetic counseling of families at risk of having a child with a major hemoglobinopathy. However, follow-up of

hemoglobinopathy trait is often fragmented and acceptance of counseling is low. We describe the results of

systematic follow-up and case management of abnormal newborn screen and the effect on acceptance of

counseling. Methods: From July 1997 to June 2002, families of a newborn with hemoglobinopathy trait were

notified by mail. In April 2003, an intensive trait follow-up protocol including letters, telephone calls, educational

videos, and genetic counseling was implemented. Demographic information and follow-up activity were docu-

mented and tracked using an electronic database. Results: From July 1997 to June 2002, 3095 families were

notified by letter of a newborn with hemoglobinopathy trait and were offered genetic counseling. Of these, 165

(5.3%) received counseling by telephone and 60 (2%) underwent extended family testing. From April to December

2003, 694 families with a newborn with hemoglobinopathy trait were notified by mail. Of these, 362 (52%) families

were reached by telephone. Of those contacted by telephone, 92% received genetic counseling via telephone, 57%

were interested in family testing, and 12% scheduled an appointment. Additionally, 27% of families were mailed

an educational video. Among those declining extended family testing, 26% preferred to consult their pediatrician.

Conclusions: Systematic follow-up and case management of abnormal newborn screen can improve the accep-

tance of genetic counseling. Genet Med 2005:7(2):139–142.
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Newborn screening programs began including screening for
hemoglobinopathies in the United States in the 1970s.1 Since
the publication of the NIH consensus statement on mandatory
newborn screening for hemoglobinopathies in 1987,2 there has
been a widespread implementation of newborn screening pro-
grams for hemoglobinopathies. Currently 48 states and the
District of Columbia offer mandatory universal newborn
screening for these conditions.3 The primary purpose of this
screening program has been to identify newborns with sickle
cell disease and initiate penicillin prophylaxis, because this has

shown to substantially reduce the incidence of pneumococcal
sepsis in infancy.4,5

In the course of screening for hemoglobinopathy disease,
heterozygous carriers of abnormal hemoglobin traits are also
identified, but the guidelines for follow-up are less clear and no
universally accepted method of notification and counseling
has proven to be effective.6 Follow-up of these families has
potential benefits including notification and education of fam-
ilies regarding the implications of trait for the newborn, as well
as identification of couples at risk for future children with dis-
ease.7–9 Many centers of care recommend face-to-face consul-
tation to receive results as well as counseling to ensure a clear
understanding of the genetic information.10,11 However, be-
cause abnormal hemoglobin traits are not believed to have
adverse clinical effects on the patient,12,13 the notification and
education process should provide information without creat-
ing undue anxiety. It has been suggested by some that requiring
face-to-face consultation to receive results and/or postnotifi-
cation counseling can be detrimental to the families.14 For this
reason, we offered information and educational opportunities
through a variety of methods and attempted to track which
methods families chose and their reasons for those decisions.

From the 1Department of Genetics Magee Women’s Hospital, Pittsburgh, Pennsylvania;
2University of Pittsburgh Genetic Counseling Program, Pittsburgh, Pennsylvania; and 3Di-

vision of Hematology/Oncology/BMT, Children’s Hospital of Pittsburgh of the University of

Pittsburgh Medical Center Health System, Pittsburgh, Pennsylvania.

Lakshmanan Krishnamurti, MD, Assistant Professor Pediatrics, Division of Hematology/

Oncology/Bone Marrow Transplantation, Children’s Hospital of Pittsburgh, 3705 Fifth Av-

enue, Pittsburgh, PA 15213.

Received: August 16, 2004.

Accepted: October 14, 2004.

DOI: 10.1097/01.GIM.0000153662.88425.68

February 2005 � Vol. 7 � No. 2 a r t i c l e

Genetics IN Medicine 139



MATERIALS AND METHODS

The Children’s Hospital of Pittsburgh Hemoglobinopathy
Program holds a contract with the Department of Health,
Commonwealth of Pennsylvania (PA) for follow-up of new-
borns identified with sickle cell disease or other hemoglobi-
nopathy or trait hemoglobinopathy in Western Pennsylvania.
The Hemoglobinopathy Program is notified electronically of
newborns identified with abnormal hemoglobin traits every 2
weeks. From July 1997 to June 2002, families with a newborn
with a hemoglobinopathy trait were notified by letter. A pam-
phlet of information was included for newborns identified
with S, C, E, and Bart’s hemoglobin as well as contact informa-
tion for the program. Parents were reassured that heterozygous
carrier for a hemoglobinopathy was not a disease, but were
asked to call the center to obtain more information or to sched-
ule an appointment for genetic counseling and extended fam-
ily testing.

Beginning in April 2003, an intensive follow-up protocol for
abnormal hemoglobinopathy trait that included letters, tele-
phone calls, educational videos, and genetic counseling via
telephone or in person was implemented. Demographic infor-
mation and all interventions were documented and tracked
using an electronic database. Families were contacted via tele-
phone to confirm receipt of the letter and to offer an opportu-
nity for a genetic counseling appointment at the Sickle Cell
Clinic. Those parents who declined a formal genetic counsel-
ing appointment were offered the opportunity to speak to a
genetic counselor via telephone as well as to receive a free ed-
ucational video. Their reason for declining an appointment
was recorded. At least three attempts were made to contact
each family via telephone.

Genetic counseling via telephone was conducted by a single
board-certified genetic counselor for all interested individuals
to ensure standardized information. Genetic counseling for
families in which S, C, D, or E trait was identified included a
discussion on the benign nature of the hemoglobinopathy
trait, autosomal recessive inheritance, confirmation of carrier
status of at least one parent, risks for future pregnancies, risks
for offspring of the identified child, and testing options (carrier
screening/prenatal diagnosis). Genetic counseling for families
in which Bart’s hemoglobin was identified included a brief
description of alpha-Thalassemia, the implication for the gen-
eral health of the child, and futility of treatment with excess
iron to treat a low-level anemia. In cases where newborn
screening identified a variant hemoglobin that could not be
further characterized, confirmatory testing was obtained by
obtaining complete blood counts and sending blood for He-
moglobin Electrophoresis to a reference laboratory at the
Mayo Clinic (Rochester, MN), and parents were reassured and
offered further testing if indicated.

An educational videotape was made available to families in
which the S, C, or E trait was identified. It was mailed only to
families who stated that they wanted to receive it. Families were
asked to complete a short telephone interview after receipt of
the video. We waited at least 2 weeks to contact the families to

give them enough time to view the videotape The educational
video included information on red blood cells and hemoglo-
bin, the newborn screening process, sickle cell disease versus
sickle cell trait, autosomal recessive inheritance and carrier fre-
quencies, and the genetic counseling and other resources avail-
able at the Children’s Hospital of Pittsburgh Sickle Cell Pro-
gram. There was also a segment from a mother of a child
affected with sickle cell disease, emphasizing the importance of
knowing your own and your partner’s trait status.

Parents who requested an educational video were mailed the
video and asked to complete a short telephone interview after
receipt of the video. Families that scheduled a clinic appoint-
ment received a reminder call at least 1 day before the appoint-
ment. When an appointment was missed or canceled, at least
two telephone calls were made to reschedule the patient. For
those who decided not to reschedule, the reason for declining
was recorded.

RESULTS

Between April 2003 and December 2003, 679 newborns
were identified as heterozygous carrier of a hemoglobinopa-
thy. Letters were mailed to all families. Of these, 27 (3%) letters
were returned as undeliverable. We attempted to contact all
families by telephone and reached 362 (53%) families. There
were 92 disconnected telephone numbers and 34 families in
which there was no answer and no answering machine. We left
messages for 191 families, but were unable to talk to anyone.
We tried all of the working telephone numbers at least three
times. Of those families that were contacted, 333 (92%) re-
ceived genetic counseling via telephone.

Educational videos were sent to the 99 families who re-
quested them. Follow-up interviews have been completed on
43 (Table 1). Of the 43 families who agreed to complete the
interview, 95% told us that the video provided additional in-
formation that answered their questions about trait. When
asked whether the video decreased or increased their anxiety
level, 92% responded that it decreased anxiety. In addition,
95% told us that the video provided additional information
that answered their questions about trait. We also asked a series
of general information questions, in which 93% of respon-
dents could tell the difference between “trait” and “disease,”
93% knew that you could not “catch sickle cell disease like a
cold,” and 95% understood that parents have no control over
which genes get passed onto their children.

Of the 362 families contacted by telephone, 222 were not
interested in scheduling a clinic appointment. The two most
common reasons for declining an appointment were that pre-
vious testing/counseling had already been performed (28%)
and a preference to receiving information through their pri-
mary care physician or pediatrician (26%) (Table 2).

Of the 362 families reached by telephone, 140 indicated in-
terest in scheduling an appointment. Appointments were
made for 66 (47%). Those who chose not to schedule gave
several reasons, including relocation out-of-state, satisfaction
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with the information provided by the genetic counselor via
telephone, and time constraints.

DISCUSSION

The detection of sickle cell or other hemoglobinopathy trait
in a newborn offers an opportunity to offer extended family
testing and genetic counseling regarding sickle cell disease.
However, the follow-up of sickle cell trait detected on the new-
born screen is inconsistent across the country and is often
inadequate.15 In the United States, 32 of 49 states that offer
newborn screening for hemoglobinopathies do not offer ag-
gressive follow-up for sickle cell trait. Only 7,669 (15%) of the

50,491 U.S newborns detected to have sickle cell trait in the
year 2000 are reported to have undergone confirmatory test-
ing.16 The nature of family testing, counseling, or its outcome
is unknown. Programs for follow-up of sickle cell trait and
counseling have found limited acceptance by families.17,18 Be-
cause the heterozygous carrier state for hemoglobinopathy
does not place the infant at any risk, it is understandable that
families may not perceive extended family testing and counsel-
ing a high priority. There is, therefore, a need to adopt a flexible
approach to counseling and testing, taking into account the
parents’ convenience and general level of interest in receiving
the information. We implemented an approach that includes
intensive case management and the provision of professional
genetic counseling in a flexible and accessible manner. We
sought to provide families with multiple opportunities for dif-
ferent levels of information. The most basic level was notifica-
tion of the baby’s trait status through a letter to the family and
a letter to the pediatrician of record. However, this is a passive
process and requires no action on the part of the families. In
fact, although we know that 97% of letters were not returned, it
is impossible to determine what proportion were actually de-
livered to the intended recipient and were read or understood
by them.

The next level was an initial telephone call in which we at-
tempted to engage the family (primarily the birth mother),
into a discussion about the information provided in the letter.
At this point, the contacted family member was asked to indi-
cate an interest in a formal clinic appointment, an educational
video, or genetic counseling via telephone. This level of service
required that the family member be available and willing to
interact with the health care provider. One of the most signif-
icant barriers to provision of this service was the ability to
locate these families, because 47% were unreachable due to
disconnected telephone numbers or inability to reach anyone
at the telephone number given.

Our data suggested that contact made within 3 to 4 weeks
after delivery was the most effective time-frame in which to
reach these families. We speculate that this could be due to the
general mobility of the population,18,19 the end of maternity

Table 1
Follow-up interview questions from the educational video

Question
No. of Yes
responses

No. of No
responses

1. Did you receive the video? 43 0

2. Have you watched the video tape? 43 0

3. Was it easy to understand? 42 1

4. Did the video answer your questions? 41 2

5. Was it helpful to hear a mother tell you
her story?

40 3

6. Was there anything that stood out (good
or bad) about the video?

20 23

7. Did you feel less anxious after watching
the video?

40 3

8. Has anyone else in your family/friends
watched the video?

16 27

9. Did you tell other family members that
your baby has a trait?

34 9

General knowledge questions

No. who
answered
correctly

No. who
answered

incorrectly
No.

unsure

1. Did the video make it clear that there is a
difference between sickle cell trait and
sickle cell disease? This is not a question
that can be answered correctly or
incorrectly

40 1 2

2. Can a child with sickle cell trait ever
develop sickle cell disease?

39 2 2

3. Do both parents have to have sickle cell
trait for a baby to be born with sickle cell
disease?

39 3 1

4. If one parent has sickle S trait and one
parent has hemoglobin C trait, could
they have a baby with disease?

25 7 11

5. If you have sickle cell trait, could your
brother or sister also have sickle cell
trait?

39 0 4

6. Can you choose which genes are passed
onto your children?

41 0 2

7. Can you “catch” sickle cell disease like a
cold?

40 0 3

Table 2
Reasons families declined a clinic appointment

Reason

No. of
responders
(n � 222)

Percent of
responders

Parents already received testing 64 29

Family prefers contact to be with the
pediatrician/PCP

58 26

No reason given 27 12

No interest in further education/counseling 24 11

We answered all of their questions via telephone/
letter

23 10

Time/transportation issues 17 8

Other issues 9 4
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leave and return to the work environment for many mothers 6
weeks after delivery, or other factors.

Of the families that we were able to contact, 92% agreed to
genetic counseling via telephone. This counseling clarified the
information that was received in the notification letter and
provided in-depth coverage of the basic points. The family
members provided a verbal acknowledgment of understand-
ing before the conclusion of the consultation. In addition to
raising awareness of the condition, these families also received
information and were able to articulate these concepts back to
the counselor when questioned. Telephone consultation may
have been more accepted than other forms of contact due to
the immediate nature of the event20,21 and the perceived bur-
den of scheduling and keeping a clinic appointment.22,23

Videotapes with information on sickle cell or other hemo-
globinopathy trait were sent to 99 families, and follow-up in-
terviews have been conducted on 43 of these families. All of
these families indicated that they had watched the videotape
and were able and willing to answer questions regarding this
information. The remaining families (56) have not been inter-
viewed because they were unable to be contacted, refused to be
interviewed, or have only recently received the videotape. Ac-
cess to this educational material for home-viewing may have
relieved any stress of time and travel to a clinic and allowed the
family to include as many family members as desired in the
educational process in the comfort of their own environment.
Unlike many clinic visits, in which only the mother is able to be
present, the videos were viewed by husbands or partners (n �
7) and extended family members and friends (n � 12). Infor-
mation regarding trait was shared with immediate family
members (n � 22), friends (n � 7), and partners/husband (n
� 5). The information contained in the video remains avail-
able to the family if questions arise in the future.

Each of the 362 families contacted by telephone was offered
the opportunity to schedule a clinic appointment for extended
family testing and counseling. The majority of contacted indi-
viduals (61%) were not interested in scheduling an appoint-
ment for various reasons. In addition, 140 (39%) families had
interest in an appointment, but only 66 (47%) scheduled an
appointment, showing an intent to receive this level of care.
Individuals who attend a clinic appointment had the interest
and the intent and were able to receive the highest level of
clinical care and education.

In conclusion, our results indicate that an approach of in-
tensive case management and provision of services at multiple
levels can improve acceptance of genetic counseling by parents
of newborns identified with a hemoglobinopathy trait. The

majority of families contacted are willing to accept genetic
counseling over the telephone.
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