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Background

Sickle cell disease (SCD) is a complex chronic disease 
requiring care from a multidisciplinary team, including a 
hematologist, other specialists, and primary care physicians 
(PCPs). SCD affects nearly 70 000 to 100 000 individuals in 
the United States, with nearly one-tenth of that population 
receiving their care in North Carolina.1 Nationally, emer-
gency department and hospital utilization charges for SCD is 
estimated at $2.4 billion annually.2,3 Given the significant 
financial burden for SCD, it is imperative to utilize strategies 
to improve access to SCD care, which have been largely 
underutilized.4-6

Because PCPs serve as the major point of contact 
between patients and the health care system, they are inte-
gral to management of SCD.7 As such, understanding their 
perspectives, availing educational resources to them, and 

leveraging meaningful work relations between PCPs and 
SCD specialists is critically important in formulating a 
comprehensive and coordinated SCD care system.7-14 
Therefore, we sought to better understand regional PCP atti-
tudes toward SCD care, and comfort with comanagement of 
hydroxyurea, which is the standard of care for SCD. We 
also assessed PCPs’ awareness and use of the new (2014) 
SCD guidelines, for which dissemination has remained a 
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Abstract
Background: Sickle cell disease (SCD) is a complex chronic disease requiring multidisciplinary care that involves primary 
care physicians (PCPs) working with a hematologist or SCD specialists. However, PCPs often lack access to SCD specialists 
and are unaware of SCD guidelines or efficacious treatment. Methods: We partnered with Community Care of North 
Carolina (CCNC) to identify assigned PCPs for SCD patients with Medicaid across North Carolina. CCNC network 
administrators distributed a web-based questionnaire for completion. The questionnaire involved 12 self-reported items 
on a yes-no or a 1 to 5 Likert-type scale that assessed PCP attitudes toward SCD care, awareness of recent guidelines, and 
comanaging hydroxyurea. Results: Of the 53 PCPs who completed the electronic survey, 73% felt they were comfortable 
with the number of SCD patients in their practice. Most PCPs reported having infrequent communications with an SCD 
specialist (67%) and most were also not aware of the 2014 SCD guidelines (66%). Many reported that they would frequently 
use the new SCD guidelines if provided to them (76%). Furthermore, 51% of PCPs expressed comfort with using mobile 
apps to access SCD guidelines and provided email contact to receive further information. The majority also reported being 
comfortable comanaging hydroxyurea with an SCD specialist (65%). Conclusion: Few PCPs in North Carolina were 
aware of the new SCD guidelines or had regular communication with an SCD specialist. The majority of PCPs, however, 
demonstrated a favorable attitude toward receiving the SCD guidelines and comanaging hydroxyurea with a specialist. In 
response to this gap in care, we have developed a mobile-based SCD toolbox specifically for PCPs to provide guidelines, 
algorithms, and a method to communicate with local SCD specialists. With the interest in receiving these guidelines, we 
are confident the toolbox will provide an easy to use platform to assist PCPs to utilize the SCD guidelines.
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Table 1. Survey Responses Concerning Attitudes of Primary Care Providers Toward Sickle Cell Disease Care.

Domain and Items All, n (%)

Likert-Type Scale Ratings

Mean Standard Error 95% Confidence Interval

Awareness of SCD guidelines — — —
 Yes 16 (34)  
 No 31 (66)  
Use of SCD guidelines 3.45 0.15 3.15-3.75
 Never, rarely 11 (24)  
 Always, often, sometimes 35 (76)  
Communicating with a specialist 2.04 0.14 1.76-2.31
 No, not sure 30 (67)  
 Yes, possibly, occasionally 15 (33)  
Comfortable comanaging HU 3.49 0.20 3.09-3.89
 No, not sure 16 (35)  
 Yes, possibly, occasionally 30 (65)  
Would use mobile app for SCD guidelines 2.80 0.18 2.43-3.16
 Never, rarely 23 (49)  
 Always, often, sometimes 24 (51)  
Would use app to communicate with specialist 2.46 0.16 2.14-2.79
 Never, rarely 29 (62)  
 Always, often, sometimes 18 (38)  

Abbreviation: SCD, sickle cell disease; HU, hydroxyurea.

concern.15,16 Subsequently, we introduced an electronic 
toolbox to assist PCPs in providing SCD care.

Methods

We partnered with Community Care of North Carolina 
(CCNC), a managed care solution to Medicaid in North 
Carolina, which maintains an active directory of PCPs prac-
ticing across North Carolina,11 to identify PCPs who were 
assigned 5 or more SCD patients with Medicaid across 
North Carolina. CCNC network administrators distributed a 
web-based questionnaire for completion to eligible PCPs by 
email between October and December 2015. At least 2 fol-
low-up reminder emails were sent to those who did not 
respond within 2 weeks.

The questionnaire (Supplementary Material available at 
http://jpc.sagepub.com/content/by/supplemental-data), 
which comprised 12 self-reported items with a yes-no or a 1 
to 5 Likert-type scale, was developed as part of a collabora-
tion between CCNC and providers (specialists and PCPs) at 
academic medical centers and community-based settings 
across the state of North Carolina.17-20 We designed the ques-
tionnaire focusing on 4 broad domains relevant for under-
standing PCPs’ attitudes toward SCD care: awareness of the 
recent (2014) SCD guidelines, communication with SCD 
specialist, comanaging hydroxyurea with an SCD specialist, 
and use of a mobile application to assist clinical care.

Survey was conducted using Qualtrics survey software 
then exported to STATA v.14 software (Stata Corp, College 

Station, TX) for analyses. Likert-type scale ratings for PCP 
responses were summarized by their frequencies and per-
centages, and means and standard errors. We dichotomized 
selected questionnaire items, and we summarized the sub-
sequent binary responses to these items by their crude 
counts and percentages.

Results

Of the 131 PCPs in the CCNC directory with at least 5 
patients with SCD, 53 completed the survey. Of these, 45% 
cared for the pediatric population, 15% adults, and 40% of 
them cared for both pediatric and adult patients. Most PCPs 
(73%) reported being comfortable with their load of SCD 
patients, and only 27% of them reported being less than 
comfortable with their SCD patient load.

Although the majority of PCPs reported being unaware 
of the most recent 2014 SCD guidelines (66%), many stated 
that they would use SCD guidelines if availed to them 
(76%). Many PCPs reported having infrequent communica-
tion with an SCD specialist (67%), including 37% who 
reported that they “never” communicate with an SCD spe-
cialist (Table 1).

Most PCPs also reported being comfortable comanaging 
hydroxyurea with an SCD specialist (65%). Although 51% 
of PCPs expressed comfort using an iOS-based mobile app 
to access SCD guidelines, only 38% of them expressed 
comfort regarding using mobile apps to communicate with 
an SCD specialist.

http://jpc.sagepub.com/content/by/supplemental-data
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Discussion

Our study examined attitudes of PCPs toward SCD care, 
awareness and use of the new guidelines, and comfort with 
comanagement of hydroxyurea. Most PCPs reported having 
infrequent communications with a specialist and not being 
aware of the 2014 SCD guidelines. However, many PCPs 
reported that they would frequently use the new SCD guide-
lines if provided to them.

In addition to lack of awareness of SCD guidelines, 
many PCPs also lack comfort in providing SCD care.7,21 As 
such, strategies to address the gaps in SCD care should aim 
at informing the practice of PCPs, for example, developing 
innovative strategies for disseminating SCD guidelines to 
PCPs, and incorporating SCD management in primary care 
residency training curricular.7,22 Furthermore, to address the 
gaps in SCD care more broadly, effort should be made to 
establish coordinated care systems in order to maximize 
appropriate referrals to SCD specialists.22

In response to the gaps in SCD care, we have introduced 
an iOS-based SCD toolbox to assist PCPs in providing SCD 
care. Built on Apple’s CloudKit framework, registered users 
of the toolbox have full access to built-in functions of the 
application, including SCD guidelines and algorithms, and a 
network of PCPs and specialists caring for patients with 
SCD. The latter functionality of the application provides a 
platform to facilitate communications between providers car-
ing for patients with SCD. By utilizing contacts available 
through this network, PCPs, for example, can reach out to 
SCD specialists to communicate regarding a patient in their 
care, or to make general queries regarding SCD care. On the 
other hand, SCD specialists can also reach out directly to a 
PCP caring for a patient to coordinate care for the patient. We 
aim to beta-test the feasibility and acceptability of the SCD 
toolbox among providers in North Carolina. Subsequently, 
we hope to introduce the SCD toolbox to iTunes.

We noted a few limitations. Because our study sought to 
understand PCP’s attitude toward using an iOS-based appli-
cation to access guidelines, these findings may have under-
estimated the willingness of providers to access guidelines 
electronically across all mobile operating systems.

In conclusion, PCPs in North Carolina demonstrated a 
favorable attitude toward receiving the SCD guidelines and 
comanaging hydroxyurea with a specialist, yet few of them 
currently were aware of these guidelines or had regular 
communication with an SCD specialist. In response to this 
gap in care, we have now developed a mobile-based SCD 
toolbox specifically to assist PCPs to utilize SCD guide-
lines, algorithms, and a method to communicate with SCD 
specialists.
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