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Abstract: Sickle cell disease (SCD) resulting from a mutation of the β-globin gene results 
in sickle deformation of the red blood cell with consequent vaso-occlusion and intravascular 
hemolysis. SCD results in substantial morbidity, with impaired quality of life and premature 
mortality. Comprehensive and supportive care, disease modifying therapies and treatments 
with curative intent are each associated with asymmetrical costs, burden of care, and impact 
on survival and quality of life. There is thus a considerable decisional dilemma regarding 
treatment among patients and caregivers. The objective of this review is to evaluate the 
literature regarding quantitative and qualitative studies of patient preferences in therapy for 
SCD. Numerous survey-based studies have been performed evaluating SCD patients’ treat
ment preferences. These studies are limited, however, as they are purely descriptive in nature 
with limited quantitative information on the relative value of treatment alternatives. Time 
trade-off and standard gamble studies and health state utility studies have also been utilized 
to quantify patient utility especially for curative hematopoietic cell transplant. However, 
these studies suffer from inaccurate assumptions regarding patient preferences. Qualitative 
studies have garnered the patient and caregiver perspective. Qualitative studies may be 
limited by selective and purposive sampling, and lack of representativeness due to sample 
size. 
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Sickle Cell Disease
Sickle cell disease (SCD) results from a mutation of the β-globin gene which causes 
the production of abnormal hemoglobin (HbS). The HbS polymerizes in low 
oxygen tension, resulting in the sickle deformation of red blood cells (RBC).1 

The sickled RBCs manifest increased adhesivity, impair laminar flow, and lead to 
intravascular hemolysis and microvascular occlusion. These pathological changes 
cause many complications of SCD, including vaso-occlusive crises, acute chest 
syndrome, stroke, pulmonary hypertension, and splenic auto-infarction, which 
contribute to substantial morbidity and premature mortality. SCD has significant 
public health consequences with considerable healthcare utilization and premature 
mortality. SCD is most prevalent in the Caribbean, Middle East, Africa, India, 
Central America, and South America. In African Americans, the prevalence of SCD 
is roughly 1 in 600.2 With universal neonatal screening leading to early detection 
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and intervention, there is a growing population of adults 
with SCD in the US. Though comprehensive care of 
patients with SCD has improved survival to adulthood, 
they frequently suffer from the consequences of the toxic 
interaction of psychosocial functioning, health behaviors, 
racial and ethnic disparity, poor socioeconomic status, and 
healthcare delivery disparities.

Treatment Options in Pediatric Sickle Cell 
Disease
Since patients with SCD may become functionally asplenic 
in childhood, they are at risk for overwhelming 

pneumococcal infections. This provided the rationale for pre- 
symptomatic diagnosis on newborn screening and early insti
tution of pneumococcal prophylaxis. The institution of uni
versal newborn screening in the US since 1986 has improved 
the survival of patients with SCD. New diagnoses in adults 
and children are generally seen in foreign-born individuals. 
Routine screening for hemoglobinopathy for patients of 
African, Mediterranean, and Southeast Asian descent is 
recommended by the American College of Obstetricians 
and Gynecologists (ACOG).3 Hydroxyurea has been used 
as a disease-modifying therapy for SCD since its approval by 
the FDA in 1995 but was limited to adults (Table 1). In 2017, 

Table 1 Treatment Options in Sickle Cell Disease

Therapy/ 
Agent

Age at 
Which 
Approved 
for Use

Indications Contra- 
Indication

Comments

Disease Modifying

Hydroxyurea ≥2 years (can 

start as early 
as 9 months)

Children, HBSS, HBSβ0 Pregnancy, 

breastfeeding

Requires frequent blood tests for 

monitoring of bone marrow depression, and 
needs dose reduction in patients with 

compromised renal function

Voxelotor ≥12 years for increase of hemoglobin by 1% in any sickle 

cell disease

End stage 

renal disease 

Pregnancy 
and breast 

feeding

Only symptomatic treatment, no change in 

end organ damage 

Cost can be prohibitive for use

Crizanlizumab ≥16 years Reduction of pain crises (if frequency 

≥2 per year)

Pregnancy 

and breast 

feeding

Requires intravenous administration 

Only symptomatic treatment, no change in 

end organ damage 
Cost can be prohibitive for use

L-Glutamine ≥5 years To reduce the severity and frequency of 

complications.

Pregnancy 

and breast 

feeding

No change in end-organ damage

Chronic Blood 

Transfusion

Any age In children with abnormal transcranial 

doppler velocities, or history of stroke or 
evidence of cerebrovascular disease on 

magnetic resonance angiogram.

None Concerns for iron overload, allo- 

immunization, hyperviscosity.

Curative

Hematopoietic 
Stem Cell 

Transplant

No specific 
age, but earlier 

age improves 

outcomes.

Stroke, recurrent VOC, Acute chest 
requiring exchange transfusion, osteonecrosis 

of multiple joints, sickle nephropathy, red cell 

alloimmunization (≥2 antibodies) on long 
term transfusion therapy

Nil Availability of HLA-matched donor is 
a serious consideration, treatment related 

morbidities include including Graft versus 

host disease, infertility and risk of 
subsequent malignancy.

Notes: Modified with permission from Annals of Internal Medicine, Pecker LH, Lanzkron S, Sickle cell disease, 2021;174(1):Itc1–Itc16. Copyright © 2021 American College 
of Physicians. All Rights Reserved.22 Data from Krisnamurti L.340340340340340340340340340340340
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FDA approved the use of Hydroxyurea for children above the 
age of 2 years, while the National Heart, Lung, or Blood 
Institute recommends use in children starting at age nine 
months even in the absence of symptoms. (4) FDA has also 
approved the use of L-Glutamine, Voxelotor, and 
Crizanlizumab in older children and adults.4,5 Despite the 
availability of these disease-modifying therapies, many 
patients with SCD do not receive adequate treatment.6 

Preventative strategies also include chronic blood transfusion 
for patients with abnormal transcranial Doppler values, 
which predicts increased risk of stroke. Hematopoietic cell 
transplantation offers the potential to cure SCD by stabilizing 
organ damage and improving quality of life. While HCT 
from HLA identical siblings is associated with excellent 
survival rates, particularly in young children, emerging alter
nate donor options and autologous gene therapy offer the 
potential to expand the applicability of these therapies.7,8 

Prenatal diagnosis and preimplantation genetic diagnosis 
may provide the opportunity for informed reproductive 
choices with appropriate genetic counseling.9 Alternative 
medicine and mind-body techniques are being explored, 
particularly in managing chronic pain in SCD.10 While treat
ment options for SCD are most applicable in high resource 
settings such the US and Europe, disease modifying therapies 
such as hydroxyurea are becoming more available in low 
resource settings in Africa. We acknowledge that patient 
preferences are not relevant to treatments to which they do 
not have access.

Risks of Therapy in Sickle Cell Disease
Newborn screening, pneumococcal prevention, and vacci
nation in SCD patients have increased survival; however, 
the quality of life may be severely compromised due to 
complications like repeated vaso-occlusive crises, chronic 
pain, and end-organ damage. Silent strokes may also cause 
increased cognitive deficits. In addition, treatment options 
available to SCD patients also compound the impaired 
quality of life. Repeated hospital admissions and therapies 
like chronic blood transfusion requiring serial often monthly 
visits to the hospital for transfusions affect productivity and 
education during school-going years in the pediatric popu
lation. Even oral treatments like Hydroxyurea come with 
risks of myelosuppression which require lifelong monitor
ing with frequent blood tests to check white and red cell 
count.2 Curative therapies like HSCT and gene therapy, 
even when successful, also cause significant acute compli
cations and long-term sequelae. Academic achievement and 
years of school completed are lower in SCD patients than 

matched peers, affecting future income-generating 
potential.11 The toxic interplay of socio-economic disadvan
tage, psychological behaviors exacerbate the racial and 
health disparities already faced by SCD patients. Risks of 
therapy in sickle cell disease (Table 1) contribute to the 
decisional dilemma faced by patients and caregivers in 
accepting and adhering to therapies for SCD.

Decision Making in Sickle Cell Disease
Shared decision-making (SDM) involves the collaborative 
effort by the patient, family, and physician to choose the 
best-suited management tailored to patient preference and 
values.12 SDM assumes prime importance in SCD patients 
who must weigh the tradeoff between serious disease 
sequelae and treatment-related morbidity. The lack of con
sensus regarding best outcomes adds to the complexity of 
decision-making. Both patient and physician attitudes are 
reflected in the ultimate care received by SCD patients. In 
studying patient perspectives on shared decision-making, 
Ross et al found that SCD patients strongly endorse 
a desire to make an informed decision about their care 
and prefer that their physician present information to them 
in an unbiased way.12 Physicians often walk the tight rope 
of balancing their personal preference of treatment with 
that of patient expectations. While studying physician 
perspectives, we found a wide range of physician 
approaches to shared decision-making. These approaches 
range in a spectrum from those who are invested in shared 
decision-making to those that explicitly promote 
a particular therapeutic plan based on their understanding 
of patient compliance, socioeconomic status, and the 
severity of the clinical condition.13

Literature Review
A systematic PubMed search was conducted on April 05, 
2021, to identify published studies on patient preferences 
in SCD. The search used the following keywords and 
MESH headings: preferences or decision-making or time 
tradeoff or standard gamble or conjoint analysis or discrete 
choice combined with sickle cell. This search identified 
200 papers published between 1973 and 2021 (Figure 1). 
Following the application of the limitations “English lan
guage” and “human studies,” we remained with 174 
papers for analysis. Each study was systematically 
reviewed to assess for appropriateness for the current 
review. We excluded studies not specific to sickle cell 
disease (35), relevant only to sickle cell trait, prenatal 
screening, or blood donation (57). We also excluded 
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publications that were review or commentary articles that 
did not evaluate preferences or decision-making or were 
a methodology analysis (58). Twenty-four articles were 
analyzed for this review.

Survey Studies of SCD Preferences
Badawy et al in their study, surveyed adults and adoles
cents for their preferred technology-based strategies for 
improving medication adherence.14 Their study found 
that daily medication reminder was the most preferred 
method for improving medication adherence followed 
by education about SCD and SCD medications, adher
ence text prompts and medication log. Britto et al stu
died adolescent patients with SCD and other chronic 
illnesses to determine what they considered important 
for health care quality and compared the same with 
physicians.15,16 They found that patients thought physi
cian trust, autonomy, and the patient–doctor relationship 
as important metrics for deciding healthcare quality. 
Adolescent patients preferred to be communicated 
directly about their medical condition and decisions. 
Both patients and physicians agreed that pain manage
ment was an important determinant of quality of care. 

The physicians underrated the importance of direct com
munication with adolescent patients. For patients with 
sickle cell crisis, Fertleman et al found that parents 
preferred a fast-track admission policy with direct 
access to the ward, pre-prescribed analgesia, and admin
istration of pain medication by a nurse on arrival over 
an emergency department visit.17 In creating an integra
tive Sickle Cell Wellness Clinic, Junghans-Rutelonis 
et al interviewed parents. They found that having 
a group share their experiences and make connections 
was one of the most critical determinants of 
“wellness”.18 Patients with SCD often require a central 
venous catheter (CVC) for exchange transfusion to pre
vent disease-related complications. The preferred sites 
for CVC insertion are the internal jugular vein in the 
neck and femoral vein in the groin. Multiple studies 
have shown that femoral vein CVCs have higher rates 
of complications, including catheter-related infections, 
than internal jugular vein catheterizations.20–23 Park 
et al interviewed patients who underwent placement of 
CVC to understand preferences and perceived impor
tance of factors that influenced such choices.24 They 
found that females preferred femoral vein access site 

Figure 1 Review of literature and identification of studies.
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over internal jugular secondary to concerns of scar for
mation in the neck. They concluded that non-medical 
problems might guide patient’s preferences, and 
increased impetus should be provided towards patient 
education about the risks of procedure to improve 
patient engagement in shared decision-making.

Methodological Considerations of Survey 
Based Studies
Survey methods are essential tools to assess attitudes, 
knowledge, and preferences regarding treatment. The 
development of patient preference survey questionnaires 
should follow a psychometric approach, ensuring item 
generation, pretest and pilot testing, and systematic testing 
of validity, reliability, and acceptability.25 Survey metho
dology is limited because few questionnaires meet the 
standards of psychometric methods and that many studies 
may not be adequately powered to answer the study ques
tion. Further, the results of a survey study may also be 
influenced by its contents, mode of administration, the 
burden of administration, the research setting, and the 
medical literacy of the populations surveyed.

Time Tradeoff and 
Standard-Gamble Studies in SCD
Kodish et al 1991, using the standard reference-gamble 
model, assessed a patient preference for hematopoietic stem 
cell transplant (HSCT) for SCD.26 They assumed that HSCT 
carried an estimated mortality risk of 15%, of the 67 parents 
surveyed, 37% accepted short-term mortality of 15% and 
12% accepted short-term mortality of 50% or more over 
the standard care offered at that time. Around 13% of parents 
would accept both a 15% short-term mortality risk and an 
additional 15% risk of graft versus host disease (GVHD) for 
cure with HSCT. The preferences were independent of the 
disease severity. In the present era of increasing choices of 
disease-modifying drugs and competing lower mortality and 
morbidity risks of stem cell transplant for the cure, these 
preferences may vary. Van Besien et al27 conducted 
a survey of 100 patients and their health care providers. 
A reference gamble paradigm was used to assess risk. The 
study compared the characteristics of those accepting sub
stantial risk vs those not accepting risk. The study also 
compared agreement on risks recommended by health care 
providers and taken by patients. Sixty-three of 100 patients 
indicated a readiness to accept some short-term risk of mor
tality in exchange for the certainty of a cure. Fifteen patients 

expressed a willingness to accept a mortality risk of more 
than 35%. No differences in patient or disease-related vari
ables were identified between those willing to accept risk and 
those not willing to accept risk. There was a discordance 
between the recommendations of health care providers and 
the risk accepted by patients. A substantial proportion of 
adults with SCD are interested in curative treatment, despite 
the possibility of considerable risk. However, the decision to 
accept risk appears to be influenced by individual patient 
values, which are not easily quantified and often discordant 
with the health care provider’s assessment. Meier et al 
assessed parents’ and adolescent patients’ preferences of 
HSCT as a curative option of SCD; a standard reference- 
gamble model with at least 5% mortality and 10% risk of 
significant GVHD was used.28 72% of the 89 respondents 
were willing to accept 5% or higher mortality, with 56% of 
respondents willing to accept 10% or higher mortality in 
exchange for a cure with HSCT. There were no significant 
differences between adolescents and parents in the accepta
ble mortality risk. 55% of the respondents were willing to 
accept a GVHD risk of 10% or more, and no significant 
difference was found between adolescents and parents. 
They also illustrated no correlation between disease severity 
and risk aversion for mortality or GVHD amongst the 
respondents, a finding similar to that of Kodish et al.26 

Adolescent patients were less risk-averse than parents when 
it came to infertility secondary to HSCT. These three studies 
conducted more than a decade from each other show 
increased adoption of HSCT as a treatment modality in 
SCD as the mortality risk continues to decline.

Methodological Considerations of Time 
Trade-Off and Standard Gamble Studies
Health state utilities are used to provide quantitative mea
sures of individual values of certain health states, estimat
ing personal preference for an outcome. Utilities are 
measured on a scale of 0 to 1, in which 0 represents 
a health state equivalent to death and 1 represents 
a health state of perfect health.29 These can be assessed 
using benefit-risk preference methods. Standard gamble is 
one of the several direct-elicitation methods setting patient 
preferences. In this, a patient is given an option to choose 
between his present health state a (standard medical man
agement) and a gamble B (alternate treatment). The gam
ble B has a probability (p) of success (cure or reversion to 
perfect health) and probability (1-p) of failure (death). By 
varying p, the point where the patient is indifferent to the 
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choices is obtained. The utility of the present health state 
a is equal to the value of p at the point of indifference. 
Another method assessing benefit-risk preference is time 
tradeoff, where a patient is asked to choose between his 
remaining life expectancy in the present health state and 
shorter lifespan (x years) in normal health. By varying the 
value of x, we find a point where he is indifferent between 
the two choices. Hence, x is the time he is willing to 
tradeoff for good health compared to his present health 
state.30,31 The direct elicitation methods have their fair 
share of shortcomings. One of the significant limitations 
of these methods is that they employ judgments among 
hypothetical alternatives which do not have the same clin
ical, emotional, and financial consequences of actual 
choices.31 Moreover, it has been found that people gener
ally find it challenging to visualize small probabilities and 
translate population risk to individual risk.

Study of Health State Utilities
Ojelabi et al32 collected data from two SCD outpatient 
clinics in Ibadan, Nigeria, using a standard algorithm to 
derive utility scores and measure SF-6D from the SF-36. 
Socio-demographic, bio-physiological, and psychosocial 
variables together predicted utility scores. While socio- 
demographic and bio-physiological factors explained 
7.5% and 17.9% of the variance, psychosocial factors 
explained 4.9% of the variance. Women reported lower 
utility scores with a small effect size (d = 0.17). Utility 
score increased with the level of education but decreased 
with age, anxiety, frequency of pain episodes, and several 
co-morbidities. The low utility score in SCD suggests 
a substantial impact of the disease on the Health Related 
Quality of Life (HRQOL) of patients and the high value 
they place on their health state due to the limitations they 
experienced. These observations suggest the need for both 
clinical care and psychosocial support to help in improving 
the quality of life of the patients. Oluwole et al in their pilot 
study in Lagos, Nigeria, explored the feasibility and accept
ability of newborn screening of SCD in primary health 
centers.33 Of the 291 mothers participating in the survey, 
86% accepted to get their infants screened for SCD. On 
inquiring mothers about the correct time for newborn 
screening, 23% stated soon after birth, and 36% felt within 
one month is appropriate. Almost all mothers (97.3%) were 
willing to enroll their infants in SCD clinic immediately if 
the result came positive. The challenges perceived by 
mothers for early infant screening included: the cost of 
affirmative cases, availability of test facilities, delays in 

testing, accessibility to follow-up care. Obrien et al34 used 
a decision analysis model to compare no intervention, 
Hydroxyurea (HU), chronic transfusion, and HSCT. The 
treatment with the highest average utility (HRQOL) was 
HSCT (0.85). Average utilities for no therapy, chronic 
transfusion, and HU were 0.68, 0.71, and 0.80, respectively. 
The model was quite sensitive to QoL estimates, suggesting 
that an accurate comparison of HU and HSCT would 
require robust data gathered on HRQOL in children with 
SCD following HSCT. Nietert et al35 compared HSCT and 
chronic blood transfusion outcomes for children with SCD. 
They have elevated cerebral blood flow velocity with no 
other marker of disease severity that would make them 
eligible for HSCT. They used decision analysis to compare 
the number of quality-adjusted life-years (QALYs) by 
a population of patients with SCD with an increased risk 
of stroke because of elevated cerebral blood flow velocity. 
They constructed Markov models to represent the clinical 
course of patients with SCD treated with HSCT or chronic 
blood transfusion. Published results and expert opinion 
provided risks of stroke and death for different disease 
states, estimates of transition probabilities from one clinical 
state to another, and HRQOL. A hypothetical cohort of 
100,000 patients was used to conduct an intention-to-treat 
analysis as well as treatment. Patients with SCD who man
aged to provide HSCT could expect 16.0 QALYs, compared 
with 15.7 QALYs for those planning to receive a chronic 
blood transfusion, of note, the variation around these esti
mates was considerable. Patients compliant with chronic 
blood transfusion therapy could expect the best outcomes 
(19.2 QALYs). Thus, neither HSCT nor chronic transfusion 
can be considered the “best” treatment for children with 
SCD who have elevated cerebral blood flow velocity. 
Therefore, elevated cerebral blood flow is not recom
mended as the sole criterion for selecting patients with 
sickle cell for HSCT.

Methodological Considerations of the 
Study of Health State Utilities
Health state utility-based methods estimate preferences for 
health states and incorporate values or utilities for health 
outcomes which can be used in cost-effectiveness analyses 
to aid resource allocation decisions. Ascertaining the 
importance people attach to the health improvement they 
receive from different interventions allows us to determine 
how best to provide the desired outcomes and avoid those 
they do not want. Limitations to health state utility-based 
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methods, such as the considerable variation in the mea
surement scales, sources of preferences, and preference 
measurement techniques used, are barriers to the wide
spread acceptance of this methodology.36

Qualitative Studies
Hydroxyurea (HU) utilization in the pediatric age group is 
affected by caregivers’ concerns regarding HU’s side effects 
and the belief that their child might not be symptomatic 
enough to warrant such treatment.37 Creary et al conducted 
a semi-structured interview of caregivers’ of the patients who 
were offered HU treatment, including those who agreed and 
those who refused HU, to understand their preferences 
regarding HU.38 Caregivers identified the drug’s side effect 
profile, especially when HU is perceived as a chemotherapy 
drug, the uncertainty in disease progression, and inability to 
perceive the severity of SCD in their child as factors swaying 
them away from the medicine. They also found that even 
caregivers who chose HU for their children reported being 
fearful about initiating it. In another qualitative study asses
sing patient attitude and experience with chronic transfusion 
therapy (CTT), some parents perceived it as the only option 
moving forward and wished they had more detailed informa
tion about the long-term implication of such treatment.39 

They also found that adolescents interviewed were not part 
of the decision-making process, though all of them had 
started on CTT at age less than 12 years. Khemani et al 
interviewed HSCT survivors and their parents regarding 
their knowledge of HSCT, decision-making process, experi
ence, and impact on their life.40 They found that the major 
factor leading patients to choose HSCT was the unpredictable 
onset of disease complications and the constant need to 
manage such complications. They were also worried about 
the long-term consequences of the disease and non-curative 
treatment, especially chronic transfusion. Other factors that 
positively influenced their decision to pursue HSCT was 
education imparted by their HSCT physician, strong family 
support and availability of HLA-identical sibling donor. In 
a recent study, Schulz explored the decisional conflict in 
pediatric patients and their families while considering 
HSCT for SCD.41 They found that families faced decisional 
conflict at a level that resulted in the decisional delay or 
feeling unsure. They found that fear of stroke, frequency of 
hospitalizations, and prevention of SCD complications were 
most influential in the decision process. Sinha et al examined 
factors influencing primary caregiver decision-making in 
HSCT and gene therapy for SCD. They report that patients 
learned about curative options from social media and news.42 

Caregivers sought consultation owing to their child’s dimin
ished quality of life, recent complications, anxiety about 
future difficulty, or an imminent major medical decision. 
Gene therapy was seen as a less invasive and more acceptable 
treatment option as compared to HSCT. Utrankar et al43 

conducted a cross-sectional mixed-methods study that 
included semi-structured interviews, surveys, and focus 
groups of adolescents and adults with SCD. They evaluated 
interest, preferences, and anticipated benefits or barriers of 
a patient-centered adaptation of SCD practice guidelines, 
prospective technology uses for health, and barriers to tech
nology utilization. Forty-seven individuals completed sur
veys and interviews, and 39 participated in three separate 
focus groups. Most participants (91%) were unaware of SCD 
guidelines. However, almost all (96%) expressed interest in 
the application of a guideline, identifying benefits (knowl
edge, activation, individualization, and rewards) and barriers 
(insufficient information, low motivation, and resource lim
itations). Current technology health uses included 
information access, care coordination, and reminders about 
health-related actions. Prospective technology uses included 
informational messaging and timely alerts. Barriers to tech
nology use included lack of interest, lack of utility, and 
preference for direct communication.

Methodological Aspects of Qualitative 
Studies
Qualitative studies exploring patient preferences in manage
ment of SCD have provided several meaningful insights into 
the decision-making process. These studies have offered 
insight into reasons people seek treatment, their preferences 
for treatment options, the desired degree of involvement in 
decisions, and preferences for healthcare delivery. 
Qualitative research works inductively from the “ground 
up” and seeks to build knowledge and experience rather 
than testing hypotheses.44 Rigor, responsiveness, and reflex
ivity are components to ensure key quality measures of 
qualitative research.45 However, the concepts, such as values 
and priorities, may be imprecise and used interchangeably, 
under-conceptualized, and under-researched thus limiting the 
utility of many qualitative studies.46

Conclusion
SCD patients face an increasing number of choices regarding 
the care of their chronic illness. These choices range from 
mode, frequency, access to and type of drug or nonpharma
cological interventions to preferences regarding treatment 
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with curative intents but potential severe risks such as HSCT 
and prenatal and preimplantation genetic diagnosis decisions, 
and newborn screening. As a result of these increased 
choices, SCD patient’s preferences carry growing impor
tance in the decisions regarding their care, both at 
a personal and public policy level. Therefore, rigorous meth
odologies to evaluate patient preferences and willingness to 
accept risks are needed. Qualitative studies, survey studies, 
standard gamble, and time tradeoff methods have examined 
patient preferences in SCD care but have inherent flaws that 
may bias their results. Further systematic, quantifiable mea
surement of patient preferences is required to generate 
insights that can guide physicians and inform public health 
policy regarding the care of this devastating disease.
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