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Abstract

Background—Few studies have investigated factors influencing participation rates for minority

children with a chronic disease in clinical trials. The Silent Cerebral Infarct Multi-Center Clinical

(SIT) Trial provides an opportunity to study the impact of demographic and socio-economic

factors on randomization in a clinical trial among Black children. Our primary objective was to

characterize the factors associated with successful randomization of children with sickle cell

disease (SCD) and silent cerebral infarct (SCI) in the SIT Trial after initial consent.

Procedure—Differences in socio-economic and demographic variables, family history and

disease-related variables were determined between eligible participants who were successfully

randomized and those who were not randomized following initial consent. Head of household

educational level and family income were examined separately for US versus non-US sites.

Results—Of 1,176 children enrolled in the SIT Trial, 1016 (86%) completed screening. Of 208

(20%) children with SCI on screening MRI, 196 (94%) were successfully randomized. There were

no differences in socio-economic, demographic or disease-related variables between children who

were or were not randomized. Participants from non-US sites were more likely to be randomized

(22% vs. 12%, p = 0.011), although randomization by country was associated with neither head of

household education nor family income.
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Conclusion—In the SIT Trial, randomization after initial consent does not appear to be

associated with socio-economic or demographic factors. Although these factors may represent

barriers for some participants, they should not bias investigators caring for children with SCD in

their approach to recruitment for clinical trial participation.
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INTRODUCTION

Participation rates in clinical trials are lower for Black individuals (defined as African

Americans and individuals of African descent) and other minority populations[1–4]. Non-

participation of racial and ethnic minorities in clinical research, both observational studies

and clinical trials, jeopardizes the generalizability of findings and limits the ability to do

subgroup analysis. Non-participation also limits access to state-of-the-art treatment, a

contributor to morbidity and mortality and fragmented equality within the health care

system[5,6] for these individuals. Socio-economic factors such as limited ability to take time

off work, lack of trust in the healthcare system, and an infrastructure that is culturally

ineffective and insensitive to minorities, have been offered as explanations for why Black

individuals do not participate in clinical research trials[7,8]. Further, some providers and

research staff assume that Black individuals are unable to understand the details of clinical

trials, value of participation, or adhere to study requirements[9]. Assumptions that Black

individuals lack knowledge regarding current medical treatments and the availability of

newer treatments through clinical trials may also hinder recruitment[9].

Little is known about the parental factors that influence research participation of Black

children, although demographic and socio-economic factors are commonly cited barriers to

participation in clinical trials among Black adults[7,10]. In their epidemiologic study of

children with diabetes, Liese et al. found that non-Hispanic Whites and Hispanic youth had

higher participation rates, when compared to Black children[11], without identifying the

factors that contribute to the difference. Importantly, understanding the socio-economic and

demographic factors that influence the willingness of Black parents and caregivers to allow

their children to participate in clinical trials is essential in conditions disproportionately

affecting the Black community, such as sickle cell disease (SCD). Currently, little literature

exists to explain the factors that influence participation rates in clinical trials for children

with SCD, one of the most common genetic diseases in the United States and

worldwide[12,13].

The Silent Cerebral Infarct Multi-Center Clinical (SIT) Trial (5U01-NS042804-07) provides

a rare opportunity to study the influence of demographic and socio-economic factors on

parental willingness to allow screening and random allocation of a large population of Black

children following enrollment in a clinical trial. The primary goal of the SIT Trial is to

determine whether blood transfusion therapy will reduce further neurological morbidity in

children with SCD and silent cerebral infarction (SCI), and if so, the magnitude of this

benefit[14]. The overall purpose of this secondary analysis is to gain insight into the
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potential barriers to research participation, defined as parental willingness to undergo

random allocation in the SIT Trial following initial consent. We sought to characterize the

factors associated with successful randomization in this population and to test the primary

hypothesis that parental acceptance of randomization in the SIT Trial after initial consent is

associated with demographic and socio-economic factors, specifically family income and

head of household educational level.

METHODS

SIT Trial Description

The SIT Trial is a multi-center clinical trial in which children with SCI were randomized to

receive monthly blood transfusions or observation for 36 months. The SIT Trial included 29

clinical sites (7 international sites located in Canada, France and the United Kingdom) and 3

sub-sites, a Clinical Coordinating Center, and a Statistical and Data Coordinating Center.

The institutional review board approved the study at all of the participating sites. Eligibility

was limited to children between 5 and 14 years of age with hemoglobin SS or hemoglobin

S-β0 thalassemia. Randomization required evidence of SCI on magnetic resonance imaging

(MRI).

After informed consent was obtained, the screening process for the SIT Trial consisted of a

comprehensive history and physical, a standardized neurological examination by a pediatric

neurologist, a screening MRI of the brain, a transcranial Doppler ultrasound, a blood

specimen for the genetic repository and completion of the relevant screening case report

forms. Children who screened positive for SCI but had a normal neurological examination

and transcranial Doppler ultrasound were subsequently eligible for randomization. These

children had a second MRI (pre-randomization) prior to randomization to ensure there was

no evidence for progression of disease.

Randomization in the SIT Trial consisted of assignment to either the transfusion or

observation arm for a total of 36 months. Routine laboratory studies and an interval history

and examination were required at least monthly for children randomized to receive blood

transfusion therapy. Children on the observation arm of the study received monthly phone

calls to review medical histories but returned to clinic every 3 months for physical

examinations. Additional studies required for participants on either arm included: 1)

Comprehensive neurocognitive testing at study entry and exit, 2) Annual neurological

examinations by a pediatric neurologist, 3) Health-related quality of life questionnaires, and

4) repeat MRI and transcranial Doppler ultrasound at study exit. Other details of the clinical

trial, including exclusion criteria and primary and secondary outcomes, have been described

elsewhere[14].

Socio-economic and Demographic Variables Examined

For this analysis, we examined the following child and parent/caregiver demographic and

socio-economic characteristics, family history, and clinical variables taken from standard

case report forms completed as part of the SIT Trial: 1) participant sex, race, national origin,

age and sickle cell diagnosis; 2) participant study site (US versus non-US); 3) number of
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siblings, siblings with SCD, number of persons 16 years old and younger, and 17 years and

older, in the home; 4) mother's age, father's age, marital status of primary caregiver,

relationship of primary caregiver to participant, head of household education level and

family income; and 5) insurance type. We also examined a number of disease-related

variables pertaining to the participants' medical history/disease severity or family history,

including hospitalizations and emergency department visits for pain and acute chest

syndrome.

Description of Comparison Groups

We evaluated the differences in these characteristics between multiple comparison groups

based on participant randomization, screening and withdrawal (Figure 1). To test our

primary hypothesis, we compared all eligible participants who signed consent but

voluntarily did not proceed to randomization (groups 1, 2, and 6) to those participants who

were successfully randomized (group 7). In this primary analysis, voluntary reasons for non-

randomization would have included the following: missed screening or pre-randomization

MRI, declined randomization either at the screening or randomization stages, or withdrawn

by the Principal Investigator for participant non-adherence with the study protocol. Two

other secondary comparisons were also performed, including: 1) Participants successfully

randomized (group 7) versus those involuntarily withdrawn prior to randomization (group

3), most frequently due to evidence of SCI progression, abnormal transcranial Doppler

ultrasound or MRI failures, defined as quality (e.g. motion artifact) and technical failures

(e.g. incorrect image sequence), and 2) Participants successfully randomized (group 7)

versus those involuntarily withdrawn prior to randomization (group 3) plus participants who

underwent successful screening but whose MRIs were negative for SCI (group 4). The main

purpose of these secondary comparisons was to assess for socio-economic, demographic and

clinical differences that may account for participation rates at various points of the screening

and randomization process.

Statistical Analysis

Categorical data were analyzed using chi-square tests, including Fisher's exact test where

appropriate. Continuous data were analyzed using Student t-tests with the Mann-Whitney-

Wilcoxon test used for variables with unequal variance or a non-normal distribution.

Analyses were conducted using IBM SPSS Statistics (Version 20, Chicago, IL, IBM). The

primary analysis compared all participants who voluntarily withdrew from study pre-

randomization to participants who proceeded to randomization. Head of household

education level and household income were also compared separately in US versus non-US

participants given the potential cross-national differences in these measures depending on

country of origin. For US participants only, we also performed logistic regression modeling

with successful randomization as the dependent variable, including all covariates from Table

1. For measures of clinical severity, we included in the model only percentages of

participants reporting hospitalizations or emergency department visits for pain or acute chest

syndrome during the past 3 years, rather than also including absolute numbers of events, due

to multicollinearity of these variables. All variables were entered in one step.
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RESULTS

A total of 1,176 children were consented and enrolled in the SIT Trial (Figure 1), 1,016

(86%) of whom successfully underwent all required elements of screening, including a pre-

randomization MRI following a positive screening MRI. Conversely, 160 (14%) children

were not screened successfully, 62 (39%) missed the initial screening MRI and 98 (61%)

either missed or declined the pre-randomization MRI. Of those who were screened

successfully, 126 (12%) children were subsequently withdrawn involuntarily from study,

most frequently due to medical (e.g., progressive disease on MRI or abnormal transcranial

Doppler ultrasound) or technical (e.g., MRI failure) reasons. A total of 208 (20%) children

upon screening demonstrated evidence of SCI on MRI, and 196 (94%) of these children

were successfully randomized. The remaining 12 children were not randomized either due to

parent/guardian declining randomization or voluntary withdrawal by the study principal

investigator because of concerns of non-adherence to study procedures.

Demographics of Consented Participants

Among the entire group of participants who consented for participation in the SIT Trial and

were eligible for screening and random allocation, 1,111 (95%) were Black, 576 (49%) were

female and the average age was 9.0 years. The average number of siblings per household

was 2.4 with 294 (25%) of siblings also living with SCD. The average mother's age was

35.1 years and the average father's was 38.4 years. The primary caregiver for each

participant was the mother (83%) and approximately half (46%) of the primary caregivers

were married or living with their partner. A total of 609 (54%) of the heads of household

attended college, with 181 (20%) of the family income above $50,000. The majority of US

participants (71%) were on Medicaid.

Primary Comparison

In our primary comparison, we examined demographic, socio-economic and disease-related

variables in participants who were randomized successfully after initial consent (group 7,

n=196) versus participants who voluntarily did not successfully complete the required

screening stages of the trial or declined randomization either at the screening or

randomization stage, collectively (groups 1, 2 and 6, n=172). We found no differences

between groups in almost all socio-economic and demographic variables (Table 1),

including the number of children in the family, head of household education level, family

income or insurance status. Additionally, participants who were successfully randomized did

not differ in hospitalizations or emergency department visits for pain or acute chest

syndrome from those who voluntarily did not complete screening or declined randomization.

We confirmed that no socio-economic and demographic variables, including family income

or head of household education level, independently predicted successful randomization in a

logistic regression model for US participants (n=223) (Table 2). Excluding family income,

which had 26% missing data, from the model did not change the results of the other

variables.

Roberts et al. Page 5

Pediatr Blood Cancer. Author manuscript; available in PMC 2015 September 01.

N
IH

-P
A

 A
uthor M

anuscript
N

IH
-P

A
 A

uthor M
anuscript

N
IH

-P
A

 A
uthor M

anuscript



Secondary Comparisons

We performed secondary analyses comparing the same demographic, socio-economic and

disease-related variables in successfully randomized participants with the following other

subgroups: 1) participants who were involuntarily withdrawn from the study prior to

randomization, usually due to disease progression or MRI failure during screening (group 3,

n=126), and 2) all participants involuntarily withdrawn plus those who completed successful

screening but had a negative screening MRI (groups 3 and 4, n=808). As with our primary

comparison, we found no differences in the majority of variables for these secondary

comparisons. However, participants who were successfully randomized were significantly

older than participants who were involuntarily withdrawn from study (9.4 vs. 8.1 years, p <

0.001). They were also older than the group of participants who were involuntarily

withdrawn from study or had a negative screening MRI (9.4 vs. 8.8 years, p = 0.002). We

found no difference in hospitalizations or emergency department visits for pain or acute

chest syndrome between groups in these secondary comparisons.

Comparison of US versus Non-US Sites

We further sought to determine if successful randomization, involuntary withdrawal or

successful screening was affected by participant study site and country. When compared to

participants from US sites, participants from non-US sites were more likely to be

successfully randomized than to miss critical elements of screening or decline randomization

(22% vs. 12%, p = 0.011) in our primary comparison (Table 1). Participants from non-US

sites, compared to participants from US sites, also were more likely to be randomized than

to be involuntarily withdrawn from study because of MRI failure or disease progression

(22% vs. 9%, p = 0.001) (Table 1).

Successful randomization was associated with neither family income nor head of household

education level for both US and non-US sites. The proportion of randomized versus non-

randomized participants with heads of household completing college or the equivalent was

similar for US (55% vs. 51%, p = 0.579) and non-US sites (72% vs. 63%, p = 0.482). The

proportion of randomized versus non-randomized participants with household incomes the

equivalent of $50,000 or greater was also similar for US sites (23 vs. 19%, p = 0.484) and

non-US sites (15 vs. 39%, p = 0.213).

DISCUSSION

Clinical trial recruitment and retention for Black individuals, including both adults and

children, have historically been challenging[15–18]. Few studies, however, have examined

the factors that influence research participation rates in conditions that primarily affect this

population, such as SCD. The results of this analysis did not support our primary hypothesis

that parental acceptance of randomization in the SIT Trial is associated with demographic

and socio-economic factors. We found that parental willingness to allow eligible children to

be randomized in the SIT Trial after initial consent was not associated with standard

demographic and socio-economic variables, including family income and head of household

education level. However, successful randomization was more frequent among participants

enrolled across non-US sites, including Canada, France and the United Kingdom. We also

Roberts et al. Page 6

Pediatr Blood Cancer. Author manuscript; available in PMC 2015 September 01.

N
IH

-P
A

 A
uthor M

anuscript
N

IH
-P

A
 A

uthor M
anuscript

N
IH

-P
A

 A
uthor M

anuscript



found that, in general, randomized participants in the SIT Trial were no different either from

participants who were removed involuntarily at the screening stage or from all participants

who were negative for SCI on initial screening by MRI.

Our results may challenge assumptions that lower socio-economic status and education

represent major barriers to study randomization following initial consent, even among Black

children enrolled in a high burden clinical trial such as the SIT Trial. Several studies have

demonstrated that non-white races, lower education and low socio-economic status, defined

by personal or family income, are associated with low participation rates and poor adherence

in research studies involving children and adults[19–22]. Studies like these may lead to

biases, both conscious and unconscious, by investigators in their recruitment practices of

racial and ethnic minorities. In contrast, our results suggest children with SCD and their

parents, regardless of family income, education level or perceived ability, can handle the

burden of screening procedures required of successful randomization following initial

consent and study entry and thus, should be approached for participation in studies like the

SIT Trial.

Importantly, our results contribute to the existing SCD literature because few data exist

regarding the factors that impact parental acceptance of research participation in the SCD

population[23]. Investigators for the BABY HUG Trial, a study that assessed hydroxyurea

in very young children with SCD, found that families declined participation primarily due to

the lack of transportation, demanding nature of the study and general fear of research[24].

Through their development of a survey tool to examine barriers to clinical trials

participation, Barakat et al. also demonstrated that parental perceptions of potential harm

and mistrust of medical researchers might greatly influence research participation decisions

in SCD[25]. In contrast to our analysis, neither of these studies specifically examined the

impact of parental socio-economic status, education and other demographic characteristics

on actual randomization rates in a multi-center clinical trial that includes children with SCD.

Other unique aspects of our analysis lend additional insight into the factors associated with

research participation decision-making among parents and guardians of children with SCD.

Overall, randomization rates after initial consent in the SIT Trial were higher at non-US

sites, although the reasons for this are not clear and no prior studies have directly compared

clinical trial participation in different countries. However, we found that family income and

head of household educational level did not affect randomization rates at US sites versus

sites in the United Kingdom, France and Canada. To the extent that family income and head

of household educational level represent key demographic variables for research

participation, our findings not only are important in the US but also may be generalizable

across other developed countries.

Additionally, we performed secondary comparisons to ensure that randomized participants

also were not different in demographic or socio-economic characteristics when compared to

participants involuntarily removed before randomization and to participants who had a

negative MRI on initial screening. Finally, we examined disease severity markers and their

association with randomization rates following initial consent. We found that neither

hospitalizations nor emergency department visits for either pain or acute chest syndrome
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was associated with greater likelihood of randomization in the SIT Trial. This is in contrast

to results from a survey, which suggested an association between perceived disease severity

and greater parental willingness to allow their child to participate in research[23].

Some limitations of this study should be noted. This analysis was performed using

secondary demographic data collected as part of the SIT Trial and as such, our results were

not derived from direct questions designed to ascertain parental willingness to participate in

screening and/or randomization. Because of this, we were also not able to examine all

potential contributors to participation. These include variables cited as barriers in other

studies, such as distance away from study site and transportation methods. However, our

analysis of demographic and socio-economic variables still provides valuable insight, albeit

indirectly, into the factors determining successful randomization in a large pediatric clinical

trial. Lastly, the SIT Trial was not set up to reliably collect detailed demographic data from

individuals who were approached for study but did not consent to screening and

randomization. It may be that the patients/parents approached for this trial who were

unwilling to even undergo screening have different characteristics and barriers to

participation. Thus, our findings cannot be generalized to decision making at study entry and

apply only to the randomization stage after initial consent, nor can they be generalized to all

Black children since the impact of demographic variables on research participation may vary

by underlying medical condition within the same race or ethnic group. Nonetheless, our

present findings are important in the setting of trials such as the SIT Trial and others that are

associated with a high participant burden due to required screening evaluations after consent

but before randomization. Drop out prior to randomization represents a real world logistical

challenge for investigators. As such, our findings provide some insight into factors that

should or should not be considered during the development phase of a clinical trial. They

underscore a need to develop better methods to prospectively evaluate research participation

decision making as part of the development of future trials.

In summary, parental and caregiver decisions about post-consent randomization of children

with SCD, a condition that affects primarily Black individuals, do not appear to be

significantly associated with socio-economic or demographic factors, specifically family

income and head of household education level, in the SIT Trial. Although these factors may

be important in addressing logistical barriers for specific families, they should not bias

investigators caring for children with SCD in their approach to recruitment for clinical trial

participation. In accordance with common themes that have emerged in the general literature

on minority research recruitment, future efforts instead should focus on improving education

about research participation and allaying concerns stemming from general

misunderstanding, mistrust and fear of research among racial and ethnic minority

populations.
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Figure 1. Study Participation and Withdrawal in the SIT Trial
Participants in the SIT Trial underwent both an initial screening and pre-randomization

MRI. Those with SCI on screening MRI but no progression of disease on pre-randomization

MRI or transcranial Doppler were subsequently randomized to transfusions or observation.

Groups were defined as: 1) consented participants who missed initial screening MRI, 2)

consented participants who had a positive screening MRI but missed pre-randomization

MRI, 3) consented participants who were involuntarily dismissed from the study due to

abnormal transcranial Doppler ultrasound or progression of disease on pre-randomization

MRI and those with MRI failures, 4) consented participants who screened negative on initial

MRI, 5) all participants who successfully completed screening MRI, pre-randomization MRI

and were eligible for randomization; 6) participants who were eligible for randomization but

either declined randomization or were dismissed from the study due to non-adherence, lost

to follow-up, etc., and 7) consented participants who were successfully randomized.
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Table 2

Multivariate logistic regression of demographic and socio-economic factors and their association with

successful randomization
a
 (N = 223)

Variable Odds Ratio [95% CI] P Value

Age (years) 1.05 [0.93, 1.17] 0.46

Sex (% female) 1.06 [0.6, 1.89] 0.83

Number of siblings 1.0 [0.83, 1.20] 0.98

Marital status primary caregiver (% married/living with partner) 1.07 [0.74, 1.56] 0.72

Primary caregiver (% mother) 1.05 [0.48, 2.29] 0.90

Education head of household – US only (% college) 1.12 [0.6, 2.08] 0.73

Number in household ≤ 16 years old 1.23 [0.95, 1.58] 0.12

Number in household ≥ 17 years old 1.01 [0.71, 1.43] 0.95

Sibling with sickle cell disease (%) 1.32 [0.66, 2.62] 0.43

Private insurance (%) – US only 0.94 [0.33, 2.66] 0.91

Medicaid use (%) 1.08 [0.39, 3.0] 0.89

Hospitalized for sickle cell pain (%) 0.82 [0.43, 1.57] 0.54

Hospitalized for acute chest syndrome (%) 0.95 [0.51, 1.79] 0.88

ED visit for sickle cell pain (%) 0.84 [0.44, 1.58] 0.58

ED visit for acute chest (%) 0.66 [0.27, 1.64] 0.37

Family income – US only (% $50K and above) 1.3 [0.51, 3.34] 0.58

a
US participants only
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