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Abstract

Background—A substantial number of planned clinical trials for sickle cell disease (SCD) have
terminated early due to insufficient patient enrollment.

Purpose—To describe attitudes towards clinical trials among a sample of adults with SCD and
identify patient-level factors associated with these attitudes.

Methods—Our data came from a sample [N = 291] of primarily adults with SCD participating in
the Improving Patient Outcomes with Respect and Trust (IMPORT) study, which is a federally-
funded observational study of SCD patient experiences in seeking health care. Attitudes towards
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clinical trials were assessed using items from the Perceptions of Participation in Clinical Research
instrument. Patient factors examined as potential correlates of clinical trial attitudes were
demographics, disease severity, engagement in self-care, trust, healthcare experience ratings, and
prior history of participation in clinical trials. Multiple regression analyses were used to identify
patient-level correlates of clinical trial attitudes.

Results—Our sample of SCD patients expressed overwhelmingly favorable attitudes about
clinical trials, with 77% to 92% of our sample expressing agreement with a series of positive
statements about clinical trials in general. Demographics, engagement in self-care, healthcare
experience ratings, and prior trial participation each explained significant portions of the
variability in clinical trial attitudes.

Limitations—The generalizability of our results to the entire SCD population may be of concern
as the study participants were all receiving care at comprehensive sickle cell centers and already
participating in clinical research.

Conclusions—Our results suggest that, in principle, adults with SCD enrolled in an
observational study express very positive general attitudes about clinical trial participation and that
specific factors attached to particular clinical trial opportunities may play a greater role in a SCD
patient’s decision to participate than a general unwillingness to participate.

Keywords
Sickle Cell Disease; Attitudes; Patient Recruitment; Clinical Trials

Introduction

Clinical trials are necessary to develop new treatments to improve the quality of life. One
community in particular need of new treatment modalities from the clinical research
enterprise is sickle cell disease (SCD).! Sickle cell disease is a serious genetic disorder of
the blood that causes severe pain, progressive end-organ damage, and early mortality. One of
the most common genetic disorders found across the world, SCD is also the most common
genetic disorder affecting African-Americans in the U.S., and it is the most common
inherited condition identified by newborn screening programs in this country, having a birth
prevalence between 1 per every 2500 and 1 per every 2000 births.2 3 Hydroxyurea is the
only disease-modifying drug therapy available to treat SCD. Research to identify additional
disease-modifying therapeutics would increase the treatment options available for SCD
patients and are sorely needed.

Advocates in the SCD community have traditionally bemoaned a seeming lack of priority
and funding directed at SCD research progress.* ® When clinical trials for SCD have been
planned and started, many have terminated early because of insufficient enrollment.5 A
recently-closed trial surveyed its investigators about potentially modifiable challenges to
recruitment and implementation, finding that features of the protocol design and staffing at
study sites, eligibility criteria, and competing research protocols were significant barriers
contributing to under-enrollment and early trial termination.® Data available on
Clinicaltrials.gov demonstrates that 56% percent of SCD studies that are terminated before
study completion are done so because of slow rates of recruitment (19 out of 34 studies).’

Clin Trials. Author manuscript; available in PMC 2015 August 13.
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Very little is known about the factors that affect SCD patient participation in clinical
research. The few studies addressing this topic have focused on the factors that affect the
decisions of children/adolescents with SCD or their parents.8-13 Yet a large body of
literature exists that examines the determinants of African-American participation in
research generally. This research has found an important role for the attitudes that
individuals have about clinical research. Negative attitudes about clinical trial participation,
such as the belief that one will be treated like a “guinea pig” if taking part in a clinical trial,
are found in numerous studies to serve as barriers to research enrollment, while positive
attitudes, such as a belief in receiving personal benefit from study participation, has been
identified as a facilitator of African-American research participation,14-18

We examined the responses of adults with SCD to a survey of attitudes toward the potential
benefits of clinical trials. Our specific aims were to describe the attitudes of adults with SCD
toward clinical trials and to identify factors associated with these attitudes.

Study Design, Subjects and Setting

Our study was conducted using data from the Improving Patient Outcomes with Respect and
Trust (IMPORT) study. Funded by the National Heart, Lung and Blood Institute, the
IMPORT study is an observational cohort of SCD patient experiences with healthcare at two
academic medical centers. The Institutional Review Boards of both centers approved the
research protocols for the study.

Persons eligible to participate in the IMPORT study were: 1) age 15 years or older, 2)
possess any of the following sickle hemoglobinopathies: HbSS, HbSC, Hb S/B-thalassemia
or HbSS/a-thalassemia, 3) reported no plans to move in the next three years, and 4)
expressed willingness to adhere to study procedures. Research assistants recruited eligible
patients from waiting rooms of adult and pediatric SCD clinics at the two study sites, and all
study subjects gave written informed consent or assent if less than 18 years old.

Data Collection Procedures

At the time of study enrollment, participants completed a comprehensive baseline
questionnaire administered by an audio computer-assisted self-interview (ACASI) system.
On average, each ACASI interview took approximately 45 minutes to complete and patients
were paid $50 for their time. We collected data on their perceptions of the previous quality
of their healthcare experiences, basic demographic information, health status, clinical
complications, and psychosocial attitudes. The specific measures collected and used for the
current analysis are as follows:

Dependent Variable: Attitudes Towards Clinical Trials—We modified and used the
“Perceptions of Participation in Clinical Research” (PPCR) instrument described and
adapted by Kennedy and Burnett.1% 20 Specifically, we used 4 items from the “Participation
Benefits” sub-scale of the PPCR. Using a 5-point likert response set (strongly disagree to
strongly agree), the “Participation Benefits” sub-scale assesses respondent agreement with
the following statements: 1) Clinical trials are a necessary way to learn about treatments; 2)
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It is important for people to take part in clinical trials; 3) Participation in a clinical trial can
help me and my family; and 4) Participation in a clinical trial can help future generations.
We present the results of responses to these items in two different ways: We first
dichotomized the items into “agreement” (a response of agree or strongly agree) vs. “lack of
agreement” (a response of unsure, disagree, or strongly disagree) on each item. For our
primary statistical analyses, we constructed an overall scale score by taking the mean of the
4 items (total score ranging from 1 to 5, with higher scores indicating more positive attitudes
about the benefits of clinical trials). This scale demonstrated good internal consistency in our
sample with a Cronbach’s alpha of 0.813.

Independent Variables: Potential Correlates of Clinical Trial Attitudes—We
examined 6 broad categories of independent variables as potential correlates of SCD patient
clinical trial attitudes: Demographics (patient age, sex, and education), Disease severity
(general health status, the presence/absence of daily chronic pain, and annual emergency
department and inpatient utilization), Patient engagement in self-care (the Sickle Cell Self-
Efficacy Scale,2! and the Sickle Cell Self-Care instrument)22, Healthcare experiential factors
(the quality of previous communication with healthcare providers?3, the extent to which
providers previously treated the respondent with respect or partnership during clinical
encounters, and whether the patient perceived race or disease-based discrimination from
their providers)24 25, Patient trust (in medical professionals and in the healthcare

system)26: 27 and the patient’s prior history with clinical trials (assessed by asking a single
dichotomous question from the PPCR’s history with clinical trials subsection that read,
“Have you ever participated in a clinical trial for sickle cell disease?” (yes/no)).19: 20

Statistical Analyses

We used basic descriptive statistics to describe our sample’s history with clinical trials and
to explore their item-level attitudes toward clinical trials. Bivariate associations between the
potential patient-level correlates and their aggregated clinical trial attitude scores were
assessed using t-tests, one-way ANOVA, or Pearson’s correlations as appropriate. We used
hierarchical multiple regression analyses using nested models to identify variables, or
categories of variables, that could explain significant portions of the variability observed in
clinical trial attitude scores. We specified the order of entry of variables for our regression
model following Cohen’s recommended method.28 Patient demographic factors were
entered into the model first (model 1), followed by disease severity factors (model 2),
healthcare experience ratings (model 3), patient trust (model 4), attitudes toward engagement
in self-care (model 5), and finally history with clinical trials (model 6). Each model sought
to investigate the added explanatory power attributed to a particular block of variables after
accounting for the effects of all previously entered variables.

A p-value of <0.05 was the threshold used to determine statistical significance in both the
bivariate and multivariable analyses. All analyses were conducted using the Stata 12.1
statistical software package.2°
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Results

Patient Demographics

Sample characteristics are provided in Table 1. Two-hundred ninety one (291) people
participated in the IMPORT study and provided enough data for inclusion in our analytic
sample. The majority of participants (54%) are female with a mean age of 34.5. Nearly two
thirds (65%) of the participants reported a high school or less level of education. Thirty-
eight percent of the participants perceived their health status as being poor or fair, while 54%
of the participants reported daily chronic pain. A little over half of the respondents reported
prior participation in a clinical trial.

Clinical Trial Attitudes

Respondent attitudes toward the potential benefits of clinical trials were overwhelmingly
positive (Figure 1). The results of our bivariate examinations for relationships between
patient-level factors of various types and patient aggregated clinical trial attitude scores are
found in Tables 2 and 3. A number of factors were found to be significantly associated with
clinical trial attitudes. More education, better perceived health status, and previous clinical
trial participation were all associated with more positive attitudes about clinical trials (Table
2). As shown in Table 3, better patient engagement in the form of greater utilization of
recommended self-care behaviors was weakly, yet significantly, associated with more
positive attitudes (r = 0.26, p < 0.01), as was greater perceived partnership with healthcare
providers during healthcare encounters over the prior year (r = 0.16, p = 0.01).

Explaining Variability in Clinical Trial Attitudes: Hierarchical Multiple Regression Results

The results of our hierarchical multiple regression analyses using nested models are shown
in Table 4. Considered as a group, patient demographic characteristics were found to explain
4.8% (p = 0.007) of the variability in clinical trial attitudes. Interestingly, measures of
disease severity did not significantly explain any of the variability in clinical trial attitudes
after adjustment for patient demographic characteristics. Adding measures of healthcare
experience ratings to the model accounted for another 4.1% (p = 0.054) of the variability in
clinical trial attitudes even after adjustment for patient demographics and disease severity
measures. Measures of patient trust were added to the analysis next, but did not significantly
account for any of the variability in clinical trial attitudes beyond that accounted for by
demographics and healthcare experiences (p = 0.619). A patient’s level of engagement in
healthcare significantly accounted for 3.8% (p = 0.006) of the variance in clinical trial
attitudes even after adjustment for patient demographics, disease severity, healthcare
experience ratings, and measures of patient trust. Previous participation in clinical trials,
added to the analysis at the end and by itself, significantly accounted for 1.6% of the
variability in clinical trial attitudes (p = 0.036). In total, the various patient-level factors
analyzed accounted for 20% of the variability in clinical trial attitudes overall.

Discussion

The attitudes that African-Americans have toward clinical trials are known determinants of
African-American patient willingness to enroll in studies, with positive attitudes and a belief
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in the benefits of clinical trials serving as important facilitators of trial participation.1>-18 We
found among our cohort of patients with SCD substantially positive attitudes toward clinical
trials. Specifically, our cohort expressed generally high levels of endorsement of the
potential benefits of clinical trials.

The patients in our sample generally agreed that clinical trials are necessary to learn about
treatments, that it is important for people to take part in clinical trials, and that clinical trials
can potentially help the patient, their family, or future generations. This is suggestive of a
high level of belief in the potential benefits of clinical trials among SCD patients, and a low
level of general negativity about clinical trials among this patient population. Numerous
studies among African-American respondents generally, as well as among African-
American patient populations with chronic diseases, have found that attitudes and
perceptions about clinical trials, the potential benefits of clinical trials, and the identity of the
individuals and communities perceived to benefit from clinical trials, are major determinants
of African-American willingness to participate in clinical research.1>-18 Negative attitudes,
such as believing that one will be treated as a guinea pig if taking part in a clinical trial, or
believing that the African-American community is not likely to share in the benefits that
result from clinical research, have been identified as important barriers to African-American
willingness to participate in research.18: 18 Conversely, the belief that the individual potential
research participant, family, friends, or the African-American community in general are
likely to benefit from the research has been identified as an important facilitator of African-
American research participation.15: 16. 18 The level of belief in the potential benefits of
clinical trial participation observed in the current study suggests one important facilitator of
clinical trial participation that the SCD community may already possess in high levels, and it
may be targeted and used in conjunction with efforts to improve actual rates of clinical trial
enrollment for this population.

A number of patient-level factors were found to correlate with clinical trial attitudes. Patient
demographics, particularly education, were found to significantly explain some portion of
the variability in clinical trial attitudes. This is consistent with other studies that have found
greater education to be a facilitator of research participation among African-Americans
generally, as well as African-Americans with cancer.16: 19 Educating SCD patients about
clinical trials, their need, and how they work, may serve a role in helping patients feel more
positive about the clinical trial enterprise, thus facilitating their participation in research
opportunities.

Patient beliefs about the quality of their interpersonal experiences in seeking care were
found to correlate with clinical trial attitudes. African-American patient experiences of
disrespectful or inequitable treatment in healthcare settings have been shown to have a
negative effect on African-American patient willingness to participate in clinical research.14
In academic medical settings where clinicians are heavily involved in both patient care and
clinical research, the quality of the patient’s healthcare experiences will almost inevitably
have some effect on how patients view clinical trials if the same clinicians who provide their
care are also the ones engaged with the clinical trial enterprise. Thus, efforts to improve the
interpersonal quality of care for pain that is delivered to patients with SCD, which is
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currently a major problem in the care of this patient population, and is an important goal of
health policy efforts, may also help the research enterprise.

Somewhat surprisingly, patient trust in medical professionals or in healthcare institutions
was not found to be independently associated with clinical trial attitudes. While almost
universally hypothesized to have a major impact on African-American patient willingness to
participate in research, empirical studies of trust have actually been mixed with regards to it
being found to be a significant, independent predictor of African-American patient
willingness to participate in research or actual enrollment in research studies.1® The fact that
trust was entered into the statistical model after the effect of prior patient experiences with
healthcare had already been accounted for may explain this finding as patient experiences
are known to be strong predictors of patient trust.3%-32 This finding might also suggest that
trust, to the extent that it plays a role in decisions to participate in research, may exert its
greatest impact for SCD patients when considering a specific research opportunity. Studies
that examine SCD patient trust in medical researchers in addition to healthcare providers are
much needed to help further evaluate these relationships.

The fact that patient engagement in self-care behaviors independently accounted for a
portion of the variability in clinical trial attitudes is a particularly interesting finding.
Patients who more frequently engaged in recommended self-care behaviors exhibited more
positive attitudes about clinical trials. This suggests that participating in clinical trials may
be an attempt to express some level of agency in fighting one’s disease. This attitude may be
extremely important for an individual in the context of a disease that introduces a great deal
of uncertainty and a great sense of “lacking control” in the lives of those affected by it.

Prior participation in clinical trials was found to be associated with more positive attitudes
toward clinical trials. This same finding has been made for a variety of different patient
populations, including among parents of children with SCD.? This suggests that
participating in a clinical trial can lead to a sense of familiarity that contributes to positive
feelings about clinical trials going forward. Once they have participated, these patients may
be more likely to participate again, suggesting that registries of SCD patients who have
participated in clinical trials may serve as a useful resource for investigators.

Some important limitations of our study must be considered. Our data on clinical trial
attitudes were collected from a group of SCD patients already enrolled and participating in
an observational research study of SCD patient experiences in care. Although the parent
study is not a clinical trial, this may be a self-selected group of patients who are already
predisposed to having more positive attitudes. Nevertheless, we observed a very high
response rate among the patients we approached for recruitment into our larger study.
Further, the 291 participants enrolled in the IMPORT study comprise approximately 38% of
the approximately 757 patients actively followed at our two study sites. These two facts
considered together provide further support for our main finding and provide evidence in
favor of the likely representativeness of our study participants when compared to SCD
patients receiving care at other comprehensive care centers across the country. Therefore,
while our respondents may not be representative of the wider SCD patient community
overall, they are likely representative of those SCD patients across the country who have the
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most exposure to potential research opportunities given their affiliation with comprehensive
care centers and academic medical centers. Because the attitudes we observed in this study
were on average very high, our results may be subject to a ceiling effect that limits our
ability to identify additional patient-level factors that may impact patient attitudes towards
clinical trials. Even with this potential effect, though, we were still able to identify a number
of factors with small, but statistically significant and important, effects on clinical trial
attitudes. Finally, our outcome in this study was patient attitudes toward clinical trials in
general. While our results shed light on SCD patient attitudes towards the clinical research
enterprise, additional research must be conducted to explore the factors that affect SCD
patient decision-making when considering actual and specific opportunities to participate in
therapeutic clinical trials in the “real-world”.

Conclusions

Our results provide important insights into SCD patient attitudes towards clinical trials. We
found that SCD patients have a high level of belief in the potential benefits of clinical trials
in general, which is a known facilitator of research participation among African-American
patient populations in general. There is an apparent disconnect, then, between the high level
of endorsement of the potential benefits of clinical trials among SCD patients observed in
our study, and the difficulties found in recruiting sufficient numbers of SCD patients for
clinical trials that is observed in the SCD research community. This suggests to us that
biomedical researchers need to pay close attention to the specific characteristics of particular
clinical trial opportunities that may facilitate, or serve as barriers to, SCD patient
participation. For example, there may be aspects to the ways that researchers tend to
approach SCD patients with research opportunities that can be modified to improve patient
participation. The inclusion/exclusion criteria of many SCD research opportunities may be
too stringent given the goals of the study and the distribution of certain characteristics in the
patient population. The design of SCD research studies must take into account the goals of
the study, the characteristics of the population, and the fact that SCD is a rare condition in
North America and Europe. Novel approaches may be needed in order to take these
important contextual factors into account while attempting to maximize the number of SCD
patients who could potentially take part in the research. Similarly, systems or resources that
reduce the logistical burdens of trial participation, and that make trial participation more
convenient for patients, need to be explored and implemented as a routine component of any
SCD research trial.

The inadequate level of patient participation in clinical trials for SCD continues to be a
major barrier to the progress of biomedical research for this patient population. The attitudes
of the patient community toward clinical trials are known to serve as a major determinant of
their participation in studies. We observed a great degree of positive attitudes about clinical
trials generally from our SCD cohort, which should facilitate a high level of SCD patient
enrollment into clinical studies. Our results suggest, then, that those who fund, design, and
conduct SCD research need to turn the focus of their attention to other factors that may
impact SCD patient participation in specific clinical trial opportunities.
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Figure 1.

Sickle cell patient attitudes toward clinical trials.
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Table 1
IMPORT Sample Demographic Characteristics (n = 291)
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Age (mean, SD) 34.5(12.5)

Sex (n, Col %)
Male 134 46.0%
Female 157 54.0%
Total 291

Education (n, Col %)
High School or less 185 64.9%
Some College 45 15.8%
College Grad & more 55 19.3%
Total 285

Perceived Health Status (n, Col %)
Poor/Fair 111 38.4%
Good 123 42.6%
V.Good/Excellent 55 19.0%
Total 289

Daily Chronic Pain (n, Col %)
No 132 45.7%
Yes 157 54.3%
Total 289

ED Utilization in past 12months (n, Col %)
None 47 16.3%
1to2 93 32.2%
3to5 78 27.0%
6to 10 42 14.5%
More than 10 29 10.0%
Total 289

Hospital Utilization in past 12months (n, Col %)
None 68 23.5%
1to2 108 37.4%
3to5 71 24.6%
6to 10 18 6.2%
More than 10 24 8.3%
Total 289

Study Site (n, Col %)
Howard 124 42.6%
JHU 167 57.4%
Total 291

Have you previously participated in a clinical trial for sickle cell disease?

Clin Trials. Author manuscript; available in PMC 2015 August 13.
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Age (mean, SD) 34.5(12.5)
No 136 47.6%
Yes 150 52.4%
Total 286 100.0%
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Table 2

Bivariate Associations between Patient Demographics, Clinical Trial History, and Clinical Trial Attitudes
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Clinical Trial History Mean (SD) Clinical Trial P-value
Attitude Score (higher scores =
more positive attitudes toward
trials)
Have you previously participated in a clinical trial for sickle cell disease? 0.001*
No 4.03 (0.65)
Yes 4.27 (0.54)
Patient Demographic Characteristics
Patient's Sex 0.36
Male 4.12 (0.61)
Female 4.19 (0.60)
Education 0.01*
High School or less 4.09 (0.64)
Some College 4.23 (0.46)
College Grad & more 4.37 (0.54)
Perceived Health Status 0.0003*
Poor/Fair 4.03 (0.62)
Good 4.15 (0.61)
V.Good/Excellent 4.44 (0.47)
Daily Chronic Pain 0.88
No 4.17 (0.61)
Yes 4.15 (0.61)
ED Utilization in the past 12months 0.648
None 4.21 (0.57)
1to2 4.17 (0.57)
3t05 4.15 (0.63)
6t0 10 4.23 (0.69)
More than 10 4.02 (0.54)
Hospital Utilization in the past 12months 0.388
None 4.26 (0.59)
1t02 4.17 (0.59)
3t05 4.10 (0.64)
6t0 10 4.24 (0.66)
More than 10 4.02 (0.57)
Study Site 0.55
Howard 4.19 (0.61)
JHU 4.14 (0.60)
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Pearson Correlations between Patient Characteristics, Healthcare Experience Ratings, and Psychosocial

Attitudes with Clinical Trial Attitudes

Table 3

Clinical Trial Attitudes

rho  p-value N
Demographics
1) Age 0.11 0.07 280
Patient Engagement in Self Care
2) Sickle Cell Disease Self-Efficacy 0.11 0.07 271
3) Sickle Cell Self-Care Score 0.26 0.00* 275
Healthcare Provider Experience Ratings
4) Interpersonal Trust 0.05 0.37 272
5) Institutional Distrust -0.02 0.75 273
6) Provider Communication Rating 0.05 0.41 278
7) Provider Partnership Rating 0.16 0.01* 279
8) Provider Respectfulness Rating -0.01 0.90 277
9) Perceived Race-based Discrimination -0.00 0.94 274
10) Perceived Disease-based Discrimination ~ 0.09 0.13 277
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Table 4

Hierarchical Regression Analysis for Clinical Trial Attitudes (n = 251)

Models agff | Et | ar2T | p-value
1. Demographics 3 411 .048 .007
2. Disease Severity 11 | 1.33 | .055 211
3. Healthcare Experience Ratings 5 221 .041 .054
4. Patient Trust 2 0.48 | .004 619
5. Patient Engagement in Self-Care 2 5.28 .038 .006
6. Prior Trial Participation 1 446 | .016 .036
Total R? 0.20
#

df = Model degrees of freedom; F = F-statistic for the model; A R2= proportion of variability in the dependent variable attributed to the model

Model 1 - Demographics: Patient Age, Education

Model 2 - Model 1 + Disease Severity (Perceived health status, ED utilization, Inpatient Utilization, Daily Chronic Pain)

Model 3 — Model 2 + Healthcare Experience Ratings (Provider Communication Ratings, Provider Partnership Ratings, Perceived racial/ethnic
discrimination, perceived disease-based discrimination)

Model 4 — Model 3 + Patient Trust (Trust in Medical Professionals, Distrust in Medical Institutions)

Model 5 - Model 4 + Patient Engagement in Self-Care (SCD Self-Care Score, SCD Self-Efficacy)

Model 6 — Model 5 + Prior Trial Participation (Previous Participation in a clinical trial [yes vs. no])
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