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ABSTRACT  

BACKGROUND: Newborn screening (NBS) is a nation-
al initiative for early identification of serious illnesses, 
the clinical consequences of which can be reduced by 
disease-specific early interventions. The Rhode Island 
Department of Health (RIDOH) has been screening for 
sickle cell disease (SCD) since 1990. In this work the au-
thors sought to determine the success of NBS and explore 
aspects of the program that could be improved.

METHODS:  A convenience sample of PCPs with privi-
leges at Women and Infants Hospital of Rhode Island 
was surveyed by a Survey Monkey® questionnaire to de-
termine exactly how NBS results were handled in each 
PCP’s office and to gather information on how to improve  
the process as it currently stands. 

RESULTS: The process appeared to work efficiently.  
Recommendations were made to improve the service,  
examples of which are provided with this paper.

DISCUSSION:  Although NBS has a national focus, the 
responsibility of ensuring that babies are screened suc-
cessfully and that follow-up is complete, rests with in-
dividual states. This study revealed that the screening 
process in Rhode Island for SCD is successful but provid-
ed suggestions for improvements. The investigators have 
followed up with the suggestions.
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BACKGROUND

Newborn screening for hemoglobinopathies is a service pro-
vided by all states and the District of Columbia since 2006. 
The indication to screen for hemoglobinopathies came from 
the sentinel paper by Gaston et al: Prophylaxis with Oral 
Penicillin in Children with Sickle Cell Anemia, reported 
in the New England Journal of Medicine (NEJM) in 1986.1 
This study demonstrated that both the morbidity and the 
mortality in children with sickle cell anemia (SCA) could 
be reduced dramatically with the institution of penicillin 

(PCN) prophylaxis (twice daily PCN from birth to 5 years) 
for children with Hemoglobin (Hb) SS pattern on hemoglo-
bin electrophoresis.1 One year after the publication of the 
study, the National Institutes of Health (NIH) convened a 
Consensus Conference on newborn screening (NBS) for 
Sickle Cell Disease (SCD) and other hemoglobinopathies.2 

The primary outcome of this conference was the recommen-
dation that there should be universal hemoglobin screening 
of all infants born in the US.3 

Although the NIH made the recommendation that all 
states should provide hemoglobinopathy screening, NBS is 
the responsibility of individual states and the processes and 
technology vary between states. The purpose of all NBS is to 
identify infants born with treatable conditions. In the case of 
hemoglobinopathies, this includes sickle cell disease (HbSS 
disease), Hemoglobin SC disease and Hemoglobin S beta 
thalassemia. Certain other thalassemias are also included. 
In 2007 a survey of the US NBS programs was conducted to 
learn details and successes of the individual state programs 
with regard to communicating positive SCD hemoglobinop-
athy results.4 The results showed significant variation in 
communication. One hundred percent of primary care pro-
viders and 81% of hematologists were informed of a screen 
positive for SCD. Notably, however, 88% of primary care 
providers, 63% of hospitals and only 37% of families were 
notified of sickle cell trait (SCT) results.6 Thirteen percent of 
hematologists were informed of SCT results.

In RI approximately 10 babies are born with SCD and 200 
with SCT each year. In 2015 (most recent complete data) 
there were 12 babies born with SCD, 5 with non-sickle 
hemoglobinopathies, 184 with SCT, 154 with other traits 
and 46 reflecting transfusion before screening. Testing is 
done though dried blood spots, obtained 24–48 hours after 
birth, analyzed by the New England Newborn Screening 
Program/ UMass Medical School, in Worcester Massachu-
setts, and reported to the baby’s pediatrician. In RI all babies 
with abnormal results are referred to a pediatric hematol-
ogist for education, evaluation and management. With the 
goal of addressing quality improvement of this process 
in RI, the authors sought to learn how results of NBS for 
hemoglobinopathies were handled by primary care provid-
ers (PCPs) in RI, and determine what should be done to  
improve on it.
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HYPOTHESIS

The State of Rhode Island has been screening for hemo- 
globinopathies since 1990. Our hypothesis was that RI 
undertakes NBS for hemoglobinopathies, (through the State 
of Rhode Island Department of Health), by means of an 
efficient, provider friendly program, but that there may be 
gaps in the translation of the results to the appropriate pro-
viders and opportunities to identify the means to improve  
these gaps.

METHODS

We sent a questionnaire by email to all providers who had 
staff privileges in Pediatrics at Women & Infants Hospital 
of Rhode Island (180) asking specific questions on how they 
review, document, and communicate abnormal NBS results. 
We also asked for recommendations on how the service 
could be improved. This survey was conducted between Jan-
uary and March 2017. The study was a quality improvement 
project and determined ‘exempt’ by the Women & Infants’ 
Institutional Review Board. The survey was sent to each 
provider’s preferred email address recorded in the Medical 
Staff Office at Women & Infants Hospital.

RESULTS

Forty-nine of 180 PCPs completed the survey between Jan-
uary and March 2017, for a 27% response rate. As the study 
was designed to improve the existing service, and valuable 
recommendations were made in the responses received, a 
decision was made to analyze, act and report on those results 
rather than keep the survey open longer. When a baby has 
a positive screen the state notifies the family, the PCP of 
record and the pediatric hematology service at Hasbro Chil-
dren’s Hospital. How PCPs then handle results can be seen 
in Figure 1 and Table 1. All providers entered SCD results 
and SCT results into patients’ records. The communication 
of positive results was split between families being informed 
by telephone and the information being shared at the time of 
the next scheduled office visit. Twenty percent of providers 
reported that they scheduled an appointment specifically to 
discuss newborn screening results. All providers shared SCD 
and SCT results with the families. Thalassemia results were 
shared with the families by greater than 95% of providers. 
With regard to the prescribing of prophylactic penicillin (125 
mg by mouth twice daily, as recommended by the NIH5), 
almost 50% of providers prescribed this for patients positive 
for SCD, whilst almost 50% waited for the baby to be seen by Graph 1. Survey Results

How do you communicate abnormal 
results of the Newborn Screen?

From which sources do you provide literature? On which babies do you start penicillin?

Who is responsible for sharing 
positive results with the family?

Figure 1. Survey Results
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the hematologist at Hasbro for the penicillin prophylaxis to 
be initiated. Penicillin was not prescribed by any respondent 
(appropriately) for babies who screened positive for SCT. For 
families with whom contact is not initially achieved, the RI 
Newborn Screening Program uses different outreach meth-
ods. These include the Federal Women, Infants and Children 
(WIC) program, RI DOH First Connections program, and 
other family visiting programs. Outreach would be made to 
those programs to engage, educate families and help them 
make an appointment to a pediatric hematologist.

Table 1 shows the questions asked and the responses pro-
vided. The most important outcome of this study was the set 
of recommendations made by PCPs to help improve the pro-
cess. Respondents particularly asked for more and improved 
written informational material. A request was made to be 
sure that the screening results reached the providers in the 
Newborn Intensive Care Unit (NICU) Follow-up Clinic. 
Streamlining the referral into the Hasbro Children’s Hospi-
tal pediatric hematology service was asked for, to allow an 
early visit and the institution of PCN quickly, for the PCPs 
who prefer to leave that prescription to the hematologist. 
Suggestions were made that a document detailing recom-
mended follow-up, necessary further testing and immuniza-
tion details be developed and sent out with the NBS results 
to the PCPs. This would make it easier for the PCPs to know 
what care is expected for a newborn with a sickle hemoglo-
binopathy. This has been made (Appendix 1). Concern was 
raised over the time it took for screening results to reach the 
PCPs offices. Under ideal circumstances normal results are 
mailed from the test laboratory to the PCP, within a week 
of receipt of the sample. Abnormal results are telephoned 
immediately upon identification (less than 24 hours after 
determination of a positive result). Turnaround time is con-
strained in obtaining the sample, the time that it takes to get 
to the laboratory (for RI this is the regional laboratory at the 
University of Massachusetts in Worcester), for the lab to run 
the test and the communication of the results. Comment 
was made on the (positive) value of the State’s KIDSNET 
database for finding results ahead of the results arriving in 
the PCPs’ offices and no changes were requested with this. 

DISCUSSION

This was a study of selected primary care providers responsi-
ble for newborn care in RI. Although the number of responses 
(49 out of 180 (27%)) was not large, all the responses were 
complete and significantly helped in recognizing what is 
working and what needs to be improved. There are limita-
tions to this study. Using an electronic survey (Survey Mon-
key®) allowed ease of administering and collating answers, 
but did not allow for personal contact with the providers. 
Direct contact would have allowed us to make clearer the 
purpose of this study (data gathering but also quality improve-
ment) and how their responses might improve their office 

Question Answer Choices Results

1. What kind of medical 
record system do you use?

• Paper records  
• Epic  
• Cerner
• Centricity
• Allscripts  
• eClinicalWorks
• Other

6%
8%

14%
0%
0%

37%
35%

2. Who reviews the results 
of the NBS (answer as 
many as are involved)?

• Office staff  
• RN  
• Midlevel  
• Physician
• Other

17%
17%
19%
92%

12.5%

3. Which results of the 
NBS are entered into the 
medical record?

• Sickle cell disease 
• Sickle cell trait
• Other Hb diseases
• Other Hb traits.

100%
100%
97.9%
97.9%

4. How are the NBS results 
entered into the medical 
record?

• Scanning 
• Free text 
• Paper copy 
• Custom-made screen  
• Other

47%
10%
8%
0%

35%

5. Do you keep a paper 
copy of the results?

• Yes 
• Sometimes
• No

25%
0%

75%

6. If you keep a paper 
copy, is it readily accessible 
to providers?

• Readily accessible
• In storage in office
• In storage off-site,
• Do not keep a copy

24%
5%
3%

68%

7. Who is responsible 
for sharing positive NBS 
results with the family (As 
many as are involved)?

• Office staff 
• RN
• Mid level 
• Specialist
• Pediatrician 
• Other

4%
4%

19%
8%

90%
13%

8. How are the results of 
the NBS provided to the 
family?

• Phone call 
• Designated visit 
• Email
• Letter 
• Next sched. visit 
• Other – eportal

57%
22%
0%
1%

51%
0.5%

10. For which diagnoses 
do you prescribe penicillin?

• Sickle cell anemia 
• Sickle cell trait
• Neither  
• Wait for hematologist 
• Other 

50%
0%
6%

46%
No SCD/T 

patients 

11. Do you provide 
(written) resources for the 
family?

• RIDOH  
• Office generated  
• From Web
• None

41%
6%

41%
27%

12. How many patients  
do you have with a hemo-
globinopathy? Provide 
approximate number.

• Sickle cell anemia 
• Sickle cell trait
• Thalassemia disease 
• Thalassemia trait

0 to 1-5
0 to >10
0 to 1-5
0 to >10

13. How could we 
improve the service 
provided?

Free comments See details  
in paper

Table 1. Survey Questions and Results
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flow and patient care. Such a small number of responses 
does mean that caution must be applied to interpreting the 
results and not to make too many program changes based 
solely on these findings. This sample (taken from provid-
ers with privileges at Women & Infants Hospital of Rhode 
Island only) may not be reflective of other PCPs involved in 
the care of infants across the state. Of importance, however, 
this was intended as an opportunity to obtain feedback on 
the process of newborn screening in the state and to provide 
some suggestions as to how the process might be improved 
upon. This was achieved. 

FUTURE DIRECTIONS

The results of this survey show that the Program is achiev-
ing some goals very well: 100% of providers stated that they 
entered the results of a screen positive for sickle cell dis-
ease and sickle cell trait into the patients’ charts. Not all 
did so for other hemoglobin abnormalities (essentially traits 
and not diseases that need immediate attention). All respon-
dents wanted better informational documents. Fifty percent 
of respondents started prophylactic penicillin while 50% 
waited for the hematologist to do this. 

As a consequence of this work:

1. RIDOH will work on getting NBS results into the NICU  
and to the NICU follow-up clinic

2. Hasbro Children’s Hospital will facilitate earlier  
appointments into the Hematology Clinic 

3. RIDOH has developed a document that provides guidance  
on what tests, immunizations and routine health care main-
tenance PCPs should know about (Appendix 1). These will 
now be mailed with the NBS result to all PCPs in RI.

4. RIDOH and the Hasbro Hematology team will work on 
developing web-based educational material for parents and 
providers to facilitate ease of access. These will be based on 
NHLBI guidelines.5 RIDOH has now included this reference 
in the Results Letter (Appendix 2). Any time an inherited 
condition (trait or disease) is identified, genetic counseling  
should be offered. The authors will work to provide a 
streamlined method for this. As appropriate and if supported 
by the community, we would like to consider sharing in- 
formation by means of a Project ECHO® (Extension for  
Community Healthcare Outcomes) type model, offering  
videoconferencing to enhance PCPs knowledge around new-
born screening and an opportunity for them to ask questions, 
to increase their comfort of care around this topic.6
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