
R E S E A R C H Open Access

© The Author(s) 2023. Open Access This article is licensed under a Creative Commons Attribution 4.0 International License, which permits use, 
sharing, adaptation, distribution and reproduction in any medium or format, as long as you give appropriate credit to the original author(s) and 
the source, provide a link to the Creative Commons licence, and indicate if changes were made. The images or other third party material in this 
article are included in the article’s Creative Commons licence, unless indicated otherwise in a credit line to the material. If material is not included 
in the article’s Creative Commons licence and your intended use is not permitted by statutory regulation or exceeds the permitted use, you will 
need to obtain permission directly from the copyright holder. To view a copy of this licence, visit http://creativecommons.org/licenses/by/4.0/. The 
Creative Commons Public Domain Dedication waiver (http://creativecommons.org/publicdomain/zero/1.0/) applies to the data made available 
in this article, unless otherwise stated in a credit line to the data.

Jacob et al. BMC Health Services Research          (2023) 23:500 
https://doi.org/10.1186/s12913-023-09383-x

BMC Health Services Research

*Correspondence:
Seethal A. Jacob
seejacob@iu.edu
1Center for Pediatric and Adolescent Comparative Effectiveness Research, 
Indiana University, 410 W. 10th Street, Suite 2000A, Indianapolis, IN  
46202, USA

2Division of Pediatric Hematology Oncology, Department of Pediatrics, 
Riley Hospital for Children, Indianapolis, IN 46202, USA
3Indiana University School of Medicine, Indianapolis, IN 46202, USA

Abstract
Background  Survival for children with sickle cell disease (SCD) has improved significantly. However, patients with 
SCD still encounter several impediments to accessing adequate healthcare. Rural and medically underserved areas, 
such as parts of the Midwest, can exacerbate these barriers, separating children with SCD from subspecialists even 
further. Telemedicine has been a means to close these gaps in care for children with other special healthcare needs, 
but few studies have discussed how caregivers of children with SCD perceive its use.

Methods  The objective of this study is to understand the experiences of caregivers of pediatric SCD patients in 
a geographically diverse area in the Midwest in accessing care, and their perspectives of telemedicine. Caregivers 
of children with SCD completed an 88-item survey via a secured REDCap link either in-person or via secure text. 
Descriptive statistics (means, medians, ranges, frequencies) were performed for all responses. Univariate chi square 
tests were performed to analyze associations, particularly with telemedicine responses.

Results  The survey was completed by 101 caregivers. Nearly 20% of families traveled more than 1 hour to reach 
the comprehensive SCD center. Other than their SCD provider, caregivers reported their child having at least 2 
other healthcare providers. Most barriers caregivers identified were financial or resource based. Almost a quarter of 
caregivers expressed feeling as though these barriers impacted their and/or their child’s mental health. Ease of access 
to team members, as well as scheduling, were common facilitators of care cited by caregivers. The majority were 
willing to participate in telemedicine visits, regardless of how far they lived from the SCD center, though many noted 
aspects requiring adaptation.

Conclusion  This cross-sectional study describes barriers to care experienced by caregivers of children with SCD, 
regardless of proximity to an SCD center, as well as caregiver perceptions of the usefulness and acceptability of 
telemedicine for SCD care.
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Introduction
Sickle cell disease (SCD) is an inherited hematologic con-
dition that affects approximately 100,000 individuals in 
the United States and carries with it potentially devas-
tating complications. However, improved screening and 
preventative measures have led to increased survival to 
adulthood for children with SCD in the U.S.[1] Evidence-
based, comprehensive SCD care has been shown to 
improve patient outcomes, but barriers to such care are 
well-described for children, as well as adults living with 
SCD.[2].

Children with SCD have also been shown to experi-
ence difficulty with transportation, extended wait times, 
and an inability to access subspecialty providers easily.[3] 
This has resulted in less than 70% of children with SCD 
receiving recommended clinical care, and fewer than half 
experiencing coordination of care between primary and 
subspecialty providers.[4] Further complicating issues is 
the fact that comprehensive sickle cell centers are most 
commonly located in major metropolitan areas, making 
it difficult for families in rural or medically underserved 
areas to access this type of comprehensive care.[5, 6].

Caregivers of children with special healthcare needs, 
such as SCD, also experience significant burdens. The 
physical, psychological, and financial stressors associated 
with caring for a child with a chronic disease contributes 
to this. Studies have shown that the amount of time care-
givers spend each day to meet their child’s needs, as well 
as what they spend their time doing (e.g. physical care, 
supervision, etc.), introduce risks to their overall well-
being.[7] Importantly, the psychological impact of this 
leads to symptoms of depression and anxiety, low levels 
of resilience, and poor family functioning.[8, 9].

Telemedicine, the delivery of healthcare from a dis-
tance with the use of audio and visual technology, has 
been an effective means of increasing access to subspe-
cialty care, especially for those with chronic health con-
ditions. Two main forms of telemedicine include: (1) 
Hub-and-spoke, in which an expert or specialist at a ter-
tiary care center (hub) provides medical care virtually 
for a patient located at a remote clinic site (spoke), and 
(2) Direct-to-consumer, in which the expert or specialist 
provides virtual medical care directly to the patient who 
is often utilizing a smart phone or tablet in their home. 
Importantly, the feasibility of telemedicine in pediatric 
populations has been established, particularly during the 
recent COVID-19 pandemic.[10–12] Yet, there are still 
several gaps in the existing literature, barriers to access-
ing care specifically for pediatric patients with SCD have 
not been widely published, and little is known about how 
caregivers and patients with SCD feel regarding the use 
of technology like telemedicine for addressing these bar-
riers [13].

The purpose of this study was to increase understand-
ing of the experiences caregivers of children with SCD 
throughout a geographically diverse area of the Midwest 
have in accessing SCD care, as well as discern the care-
giver perspective on the use of telemedicine for deliver-
ing comprehensive care.

Methods
Participants/procedure
Caregivers of patients with SCD seen at Riley Hospital 
for Children in Indianapolis, Indiana were contacted by 
the research team in-person or via secure text. The Riley 
SCD program serves patients throughout the state of 
Indiana, as well as parts of Kentucky and Illinois, all of 
whom were eligible for this survey. The primary location 
(i.e. hub) of the program is in Indianapolis, IN, which is 
in the center of the state. Satellite clinics and/or spoke 
telemedicine sites assist with providing specialized care 
in two additional cities, though patient care needs and 
navigation are streamlined through the hub in Indianap-
olis. Surveys were completed independently by caregivers 
via a secure Research Electronic Data Capture (REDCap) 
link. For surveys administered in-person, the research 
team was made available to provide clarification or aid 
with technological difficulties. Participants were com-
pensated with a ten-dollar gift card for their time. This 
study was approved by the Indiana University Institu-
tional Review Board (IRB).

Measure and analysis
An 88-item survey was developed based on previously 
performed semi-structured interviews with caregivers 
of children with SCD and the validated Barriers to Care 
Questionnaire (BCQ).[13, 14] The survey included ques-
tions regarding their experience accessing care, including 
barriers and facilitators of care, as well as their perspec-
tive on the use of telemedicine in SCD. Descriptive sta-
tistics (means, medians, ranges and frequencies) were 
performed for all responses to survey questions. Univari-
ate chi-square tests were used to analyze possible associ-
ations between numbers of barriers reported and time (as 
a categorical variable) to SCD center, as well as between 
willingness to participate in telemedicine and prior tele-
medicine use, perceived positives/negatives of telemedi-
cine, caregiver worry about others caring for their child, 
and time to SCD center.

Results
Participants

Of the 300 caregivers contacted, 101 completed the 
survey, resulting in a response rate of 34%. The majority 
had 1 child with SCD (range 1 to 4), with most having 
Hb SS genotype (n = 60) (Table 1). Most caregivers identi-
fied as the birth parent (n = 91), and 39% said they had no 
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one else to share caregiving responsibilities with. 18% of 
families drove more than 1 hour to access comprehensive 
sickle cell care.

Caregiver Burden
Caregivers reported having a median of 2 other health-
care providers that their child sees regularly. However, 
nearly 10% did not have an established primary care pro-
vider. Only 10% reported being uninsured themselves, 
and 3% reported their child being uninsured at the time 
of the survey, though 38% reported gaps in insurance for 
either themselves or their child at some point. Nearly 
13% felt as though insurance, or the lack thereof, had pre-
vented their child from receiving the care they needed at 
any point in time. 17% reported receiving financial sup-
port from their healthcare team to pay bills, reimburse 
gas, or purchase food.

42% of caregivers who identified as the birth parent 
reported not knowing they carried sickle cell trait prior 
to their child being born. Approximately 40% felt having 
a child with sickle cell disease impacted their daily stress 
and/or mental health. 63% of caregivers worried about 
others (e.g. school staff) caring for their child, and nearly 
50% worried about the care and knowledge of medical 
providers other than their SCD team. 10% of caregivers 
reported their child not receiving the care they needed 
in the emergency department at some point in time, 8% 
reporting this concern when their child was hospitalized, 
and only 2% when seen in sickle cell clinic (Supplemental 
Table).

Barriers/Facilitators
Caregivers identified a median number of 6 barriers to 
accessing SCD care, with other household responsi-
bilities, childcare, lost time from work and school as the 
most common (Fig. 1). There was no statistically signifi-
cant association between travel time to the clinic and the 

Table 1  Baseline Characteristics of Caregivers and Children 
(N = 101)

Caregivers Children
Race/Ethnicity (select all that apply)

  African American or Black
  African or Black
  Caribbean or Creole
  White
  Multiracial
  Hispanic/Latinx

68% (n = 69)
22% (n = 22)
4% (n = 4)
8% (n = 8)
1% (n = 1)
0% (n = 0)

78% (n = 79)
22% (n = 22)
2% (n = 2)
1% (n = 1)
1% (n = 1)
1% (n = 1)

Relation to Child with SCD

  Birth mother
  Birth father
  Adoptive mother
  Adoptive father
  Grandmother/Grandfather
  Other family member
  Protective guardian
  Other

81% (n = 82)
9% (n = 9)
3% (n = 3)
0% (n = 0)
2% (n = 2)
1% (n = 1)
3% (n = 3)
1% (n = 1)

-
-
-
-
-
-
-
-

Number of Children with SCD

  1 child
  2 children
  3 children
  4 or more children

82% (n = 83)
15% (n = 15)
1% (n = 1)
1% (n = 1)

-
-
-
-

Child’s Sickle Cell Genotype

  SS
  SC
  SBeta + Thalassemia
  SBeta 0 Thalassemia
  I don’t know

-
-
-
-
-

59% (n = 60)
29% (n = 29)
5% (n = 5)
2% (n = 2)
6% (n = 6)

Fig. 1  Items that affect ability to access medical care (N = 101)
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number of barriers identified (p = 0.1). Fifty-two caregiv-
ers reported being the primary caregiver for someone 
other than their child with SCD. About 20% of caregiv-
ers felt the barriers they experienced affected their and/
or their child’s well-being and/or mental health at times, 
yet less than half reported their healthcare team ever dis-
cussing ways to address these barriers.

Sixty-two caregivers reported sharing caregiving 
responsibilities with at least one other person, with 
nearly 70% (n = 69) stating they receive support from 
their family when needed. The majority of caregivers felt 
that it was always or sometimes true that the SCD clinic 
facilitated care by easy access to SCD staff, ease of sched-
uling appointments, and convenient times to schedule. 
Additionally, 17% of caregivers reported the SCD clinic/
hospital supporting them through resources, with mental 
health support, food pantry, and housing assistance being 
the most common.

Telemedicine
40% of caregivers had participated in some form of tele-
medicine, the majority being direct-to-consumer. The 
most common positives of telemedicine reported were 
(1) convenience; (2) decreased transportation time/cost; 
(3) less chance of getting sick ; and (4) easier to access 
healthcare specialists (Fig. 2). However, nearly half of all 
respondents felt the lack of a physical exam was a nega-
tive for telemedicine, and about 25% (n = 24) stated it was 
harder to build trust via telemedicine. 81% (n = 82) were 
willing to participate in future telemedicine visits some-
times or always (Supplemental Table). This was similar 
for both SCD and other medical visits. There was no sta-
tistically significant association between willingness to 

participate in telemedicine and prior telemedicine use, 
perceived positives/negatives of telemedicine, caregiver 
worry about others caring for their child, or distance 
from SCD center (univariate analyses; all p > 0.05).

Discussion
Access to care is a known challenge for patients with 
SCD, particularly because of a lack of comprehensive 
SCD treatment centers throughout the country. This 
study describes the perspectives of caregivers of children 
and adolescents with SCD, regardless of distance from an 
SCD center, in a Midwestern state with significant varia-
tion in medical resources.

While our study demonstrated similar barriers to those 
reported in other studies such as transportation and lost 
time from school and work, [15–17], the frequency of 
barriers reported varied, which suggests the importance 
of screening for barriers universally in SCD as needs may 
differ based on state/region. Additionally, participants 
in our study did report unique barriers not described in 
previous studies with caregivers, specifically regarding 
provider knowledge and bias leading to children with 
SCD not receiving the care they need. We had previously 
identified this in semi-structured interviews with care-
givers who lived in rural or medically underserved areas 
far from the SCD center[13]. However, this concern was 
consistent amongst caregivers regardless of distance to 
the SCD center and supported by prior studies demon-
strating lack of provider knowledge and comfort, as well 
as bias, leading to inequities in care delivery such as poor 
adherence to stroke screening, pneumococcal vaccina-
tion, and emergency department care [4, 18–23]. This 
highlights the importance of improved education and 

Fig. 2  Perceived positives and negatives of telemedicine (N = 101)
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awareness regarding SCD and pain management, as well 
as bias, for medical providers.

Our statewide survey also demonstrated significant 
caregiver burden for those with a child with SCD. Care-
givers reported a median of 6 barriers to accessing care 
and believed this impacted their and/or their child’s 
well-being and mental health. While it is well-known 
that caregivers of children with chronic diseases have 
increased stress, as well as increased mental health con-
cerns, access to support for both remains limited in SCD.
[8, 9, 24, 25] The implications of this are significant when 
considering how caregiver physical and mental health 
directly impact the health of the child and are linked with 
adverse outcomes for both.[26].

There is little literature expanding on what caregivers 
and/or patients believe are facilitators to accessing care 
for SCD, as much of what we consider to be facilitators 
is extrapolated from known or reported barriers. How-
ever, studies related to asthma care and mental health 
cite coordination of care, flexibility in scheduling, and 
addressing resource barriers as facilitators of care.[27, 28] 
In our study, caregivers identified several facilitators to 
accessing care, including accessibility of dedicated SCD 
team members, such as a nurse coordinator, as well as 
co-location of care and consolidation of appointments. 
Additional facilitators included the healthcare team 
assisting with resources, again pointing to the impor-
tance of screening universally for social determinants of 
health.

The COVID-19 pandemic led to increased adoption of 
telemedicine, specifically, the direct-to-consumer model. 
As a result, a significant percentage of caregivers who 
completed the survey had some experience with telemed-
icine. And while the majority of participants reported 
a willingness to participate in future telemedicine vis-
its, many cited the concern for a lack of a physical exam 
with the direct-to-consumer model. Additionally, worries 
regarding building trust with healthcare team members 
that may be new to them was also one of the most com-
mon concerns raised by caregivers who had experienced 
direct-to-consumer telemedicine for both sickle cell dis-
ease visits, as well as other subspecialty visits. A small 
number of caregivers had participated in the hub-and-
spoke model of telemedicine, but those that did, did not 
cite these concerns, which is consistent with the results 
of our previous qualitative work.[13].

Limitations to the study include the survey being lim-
ited to one state and institution. Though, Riley is the 
largest pediatric sickle cell center in the state and its 
catchment area is broad, therefore, representing a region-
ally diverse (rural, urban, suburban) population. Addi-
tionally, the response rate was 34%, and therefore, there 
may be variations or statistical significance that could not 
be ascertained with this response size.

Conclusion
The experiences of caregivers accessing healthcare for 
their child with SCD demonstrates significant care-
giver burden and barriers to care regardless of nearness 
or accessibility of medical care. Additionally, while the 
majority are willing to participate in telemedicine for 
future sickle cell care, the negatives of telemedicine that 
caregivers reported are significant. Future studies should 
evaluate models of telemedicine care adapted for this 
specific population.
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