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abstract

PURPOSE For the advances of pediatric oncology next-generation sequencing (NGS) research to equitably
benefit all children, a diverse and representative sample of participants is needed. However, little is known about
demographic and clinical characteristics that differentiate families who decline enrollment in pediatric oncology
NGS research.

METHODS Demographic and clinical data were retrospectively extracted for 363 pediatric patients (0-21 years)
with cancer approached for enrollment in Genomes for Kids (G4K), a study examining the feasibility of
comprehensive clinical genomic analysis of tumors and paired normal samples. Demographic and clinical
factors that significantly differentiated which families declined were subsequently compared, for 348 families,
with enrollment in Clinical Implementation of Pharmacogenetics (PG4KDS), a pharmacogenomics study with
more explicit therapeutic benefit examining genes affecting drug responses and metabolism.

RESULTS Fifty-three families (14.6%) declined enrollment in G4K. Race/ethnicity was the only variable that
significantly differentiated study refusal according to multivariable logistic regression, with families of black
children more likely to decline enrollment compared with families of non-Hispanic or Hispanic white children.
Reasons for declining G4K were generally consistent with other pediatric genomics research: feeling over-
whelmed and insurance discrimination fears were most frequently cited. Families of black children were also
more likely to decline enrollment in PG4KDS. Thirteen (3.7%) of the 348 families approached for both studies
declined PG4KDS.

CONCLUSION Race/ethnicity differentiated study declination across two different pediatric oncology genomics
studies, suggesting enrollment disparities in the context of pediatric oncology genomics research. Genomics
research participant samples that do not fully represent racial and ethnic minorities risk further exacerbating
health disparities. Additional work is needed to understand the nuances of parental decision making in genomic
research and facilitate enrollment of diverse patient populations.
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INTRODUCTION

Precisionmedicine holds enormous promise for improving
pediatric cancer cure rates. With implementation of next-
generation sequencing (NGS) approaches, it is currently
estimated that 5%-15% of children with cancer
harbor an underlying predisposition.1-3 However, the
benefits of genomic research may not be distributed
equitably.4,5 To the extent that certain populations are
underrepresented in genomic research (eg, racial mi-
norities, patients with specific cancer types), findings
may not generalize.6-8 To increase the likelihood that all
children with cancer have equal opportunity to benefit
from genomic advances, genomics research must in-
clude a representative population.

Prior studies have found that parents are interested in
genomic testing in the context of pediatric cancer.9-11

Nonetheless, refusal rates in pediatric NGS studies
range from 12%-30%.12 Research examining pre-
dictors of participation in genomic research has fo-
cused predominantly on adults.13-16 However, different
reasons for declining participation have emerged in
pediatric versus adult NGS studies, including more
frequently cited concerns about privacy/discrimination
and psychological impact.12 Moreover, NGS presents
unique considerations that differ from single-gene
testing, including possibly revealing predisposition
for adult-onset cancers in pediatric patients, incidental
and secondary findings, and more variants of un-
certain significance.17 Identifying demographic and
clinical factors that predict refusal to participate in
pediatric oncology NGS research is critical to eluci-
dating whether subsets of the population may be
underrepresented. This can then inform interventions
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to decrease enrollment barriers and improve representa-
tiveness so that all patients can capitalize on the potential
benefits of precision medicine.

This study examined demographic and clinical factors in
relation to enrollment in Genomes for Kids (G4K), a re-
search protocol in which children with cancer were offered
comprehensive genomic analysis of tumor and germline
tissues (ClinicalTrials.gov identifier: NCT02530658). We
aimed to identify which demographic and clinical factors
significantly differentiated families who declined from those
who enrolled. As a second aim, the identified differentiating
factors were subsequently examined in Clinical Imple-
mentation of Pharmacogenetics (PG4KDS), a separate clinical
pharmacogenomics research study, to determine whether
findings were reproducible across genomics studies with
varying clinical utility. To better understand possible barriers to
participation in pediatric genomics research, an exploratory
aim was to qualitatively identify families’ reasons for declining.

METHODS

Participants and Procedures of G4K

Data were collected retrospectively for 363 children
approached for enrollment in G4K at St Jude Children’s
Research Hospital (SJCRH) from August 2015-April 2017.
G4K is an institutional review board–approved study in-
corporating NGS technologies (whole-genome sequencing,
whole-exome sequencing, and RNA sequencing of tumors;
whole-genome sequencing and whole-exome sequenc-
ing of paired normal samples) into the clinical care of
children.18 Variant analysis was limited to genes previously
associated with cancer. The study generated clinical results
for tumor mutations (approximately 1,000 cancer-related
genes) and/or germline reports for cancer-predisposing
variants, which were placed in the medical record (un-
less families opted out of learning the sequencing results).

Families consented to germline sequencing and disclosure
of results for 63 cancer predisposition genes and to se-
quencing of additional genes on a research basis. Families
also consented to be recontacted with updated results on
the basis of new research findings, with 93 genes added
during the course of the study, yielding a total of 156 cancer
predisposition genes.

Eligible participants were 0-21 years with a diagnosis of
liquid, non-CNS solid, or CNS solid tumor. Except for pa-
tients with retinoblastoma, craniopharyngioma, optic path-
way glioma, or diffuse intrinsic pontine glioma (for which
biopsy of the tumor was not performed because of concerns
about morbidity), patients needed to have frozen tumor
tissue available for analysis. Exclusion criteria included
history of allogeneic hematopoietic stem-cell transplantation
(or other condition resulting in blood DNA failing to match
host tissue DNA), insufficient tumor or germline tissue, or
attending physician’s objection to enrollment.

Consent conversations were conducted by a trained clinical
research nurse using a 2-step consenting process. The first
visit introduced the study, followed by a second visit to obtain
informed consent.18 Study declination was defined as ver-
bally declining or passively refusing to enroll in the study.
Families that explicitly declined were asked their reason for
declining, and the reason was documented in their consent
note or study introduction note. Passive refusal was inferred
from several missed or no-show appointments and/or no
response from phone contact attempts (3 unsuccessful
phone call attempts with voicemails without a return call).

Demographic and clinical data were obtained by medical
record review. Demographic variables included patient sex,
race, ethnicity, and region of the United States where the
family resided, as documented in the medical record.
Mother and father age at diagnosis, education level, marital
status, sibling status (yes/no), and religion (Christian/other)

CONTEXT

Key Objective
For children to benefit from next-generation sequencing (NGS) equitably, pediatric NGS research must be representative of

the larger population. This retrospective chart review sought to identify factors related to declining to participate in
a prospective study of tumor/germline NGS of pediatric patients with cancer while controlling for other potentially relevant
demographic and clinical variables.

Knowledge Generated
Only patient race/ethnicity significantly related to enrollment, with families of black patients significantly more likely to decline

participation. Patient race/ethnicity also significantly differentiated enrollment in a second pharmacogenomics study with
more explicit therapeutic benefit for patients, suggesting that enrollment discrepancies may extend throughout pediatric
genomics research.

Relevance
Findings from pediatric NGS research may not generalize to black children given underrepresentation in genomics in-

vestigations. Explicit steps should be taken to recruit amore racially diverse sample in pediatric NGS research, with efforts to
facilitate enrollment of black patients in particular.

Factors Associated With Declining to Participate

JCO Precision Oncology 203

https://clinicaltrials.gov/ct2/show/NCT02530658


were obtained from social work notes. Need for an in-
terpreter referred to using an interpreter for the consent
discussion. Clinical variables included patient age at di-
agnosis, tumor type (liquid/non-CNS solid/CNS solid tu-
mor), new versus relapsed/refractory/secondary cancer as
reported by physician(s), and time since diagnosis when
approached. Reason for declination was extracted from
chart review of consent notes and study introduction notes.

Participants and Procedures of PG4KDS

Enrollment in G4K was compared with enrollment in
PG4KDS, a separate clinical pharmacogenomics trial at
SJCRH. PG4KDS was designed to genotype patient sam-
ples and report pharmacogenetic test results in the med-
ical record to guide pharmacotherapy as part of clinical
care.19 Specifically, genomic DNA was obtained from
a blood sample and genotyped on the DMET Plus array
(ThermoFisher Scientific, Waltham, MA) supplemented with
a CYP2D6 copy number assay. Genotyping was performed
for 230 pharmacogenes.19 Patients were informed that the
researchers would decide which of these gene test results
would be placed in the medical record and that these gene
test results would be placed in the medical record only as
evidence supported their clinical use. Patients were also
told that test results would be placed in the medical record
across an extended period of time (as long as the partic-
ipant stayed enrolled and the study was open); patients
were given the option of receiving notifications each time
a new test result was placed in their medical record. As
of June 2019, results of 9 pharmacogenes coupled to
35 drugs have been implemented inmedical records. SJCRH
institutional review board approval was received in 2011.

Eligibility criteria for PG4KDS included receiving active ther-
apy at SJCRH. Exclusion criteria included the following: pre-
vious allogeneic stem-cell transplantation (or other condition
resulting in blood DNA failing to match host tissue DNA),
history of liver transplantation, or attending physician’s ob-
jection to enrollment. Comparative analyses between PG4KDS
and G4K include only the 348 families approached for both
studies to control for different study enrollment time periods
and differing study populations. Fifteen families approached
for G4K were not approached for PG4KDS.

Consent conversations were conducted in person by trained
clinical research nurses. Study declination was defined as
verbally declining or passively refusing to enroll in the study.
The study team did not solicit a reason for declination;
however, if a declination reason was provided, it was
documented. Passive refusal was inferred from 3 missed or
no-show appointments and/or if the caregivers had not
reached a decision for participation after 3 meetings.

Statistical Analysis

Descriptive statistics for patients who declined versus en-
rolled in G4K were compared using 2-sample t tests or
Wilcoxon rank sum tests for continuous variables on the

basis of the normality of the data and Fisher’s exact test for
categoric variables as appropriate. G4K refusal was ex-
amined in relation to demographic (patient sex, patient
race/ethnicity, caregiver age, caregiver education, care-
giver marital status, siblings, religion, need for interpreter,
region of country) and clinical (patient age at diagnosis,
tumor type, new versus relapsed/refractory/secondary can-
cer diagnosis, time since diagnosis when approached) fac-
tors using univariable logistic regression models (refusal = 1,
enrollment = 0). Variables for which the overall test statistic
significantly predicted G4K refusal at P, .10 were assessed
in a multivariate logistic regression using backward model
selection and Bayesian information criteria.20

Qualitative reasons for declining G4K were categorized by
trained research assistants. Categories were first created
using consensus conversations between 2 trained research
assistants and the first author. Reasons for declining were
then coded into categories by both research assistants
together using consensus conversation as needed.

Participation proportions (refusal v enrollment) were com-
pared between G4K and PG4KDS using the McNemar test.
Refusal rates were compared across studies for patients who
were approached for both G4K and PG4KDS. Demographic
and/or clinical variables found to significantly differentiate
refusal for G4K were subsequently examined in relation to
study refusal for PG4KDS using the Fisher exact test. Sta-
tistical analyses were performed using SAS, version 9.4 (SAS
Institute, Cary, NC) and R, version 3.6.1 (R Core Team,
Vienna, Austria) with 2-sidedP values (significant ifP, .05).

RESULTS

Preliminary Analyses for G4K

Of 363 families approached for participation in G4K, 53
(14.6%) declined enrollment (13 passively declined).
Demographics are listed in Table 1 for patients who en-
rolled in G4K versus those who actively or passively de-
clined. Of note, comparisons between active declination
versus enrollment and overall declination versus enrollment
were comparable, suggesting that passive declination was
not responsible for group differences.

Demographic and Clinical Variable Comparisons for G4K

Demographic and clinical factors were compared for
families who refused versus enrolled using separate logistic
regression models (Table 2). Families of black children
were significantly more likely to refuse enrollment com-
pared with families of non-Hispanic white children (odds
ratio [OR], 4.50; 95% CI, 2.29 to 8.84; P, .001). Although
non-Hispanic white children were the reference group, it is
noteworthy that families of black children were also sig-
nificantly more likely to refuse compared with families of
Hispanic white children (OR, 26.29; 95% CI, 3.40 to
203.52; P = .002). The father’s marital status was also
associated with refusal. Families with a single father were
more likely to refuse sequencing compared with families

Howard Sharp et al

204 © 2020 by American Society of Clinical Oncology



TABLE 1. Demographics for Study Refusal Versus Enrollment in the G4K Study

Variable
Overall

(N = 363)
Enrolled
(n = 310)

Declined (n = 53) Group Comparison P

Active
(n = 40)

Passive
(n = 13) Enroll v Decline

Enroll v Active
Decline

Patient demographics

Sex .725 .740

Female 170 (46.8) 144 (84.7) 20 (11.8) 6 (3.5)

Male 193 (53.2) 166 (86.0) 20 (10.4) 7 (3.6)

Race , .001 , .001

Black 63 (17.4) 41 (65.1) 17 (27.0) 5 (7.9)

White 261 (71.9) 237 (90.8) 16 (6.1) 8 (3.1)

Other 39 (10.7) 32 (82.1) 7 (17.9) 0 (0.0)

Ethnicity .006 .017

Hispanic 51 (14.0) 50 (98.0) 1 (2.0) 0 (0.0)

Non-Hispanic 312 (86.0) 260 (83.3) 39 (12.5) 13 (4.2)

Race/ethnicity , .001 , .001

Black 63 (17.3) 41 (65.1) 17 (27.0) 5 (7.9)

Hispanic white (Mexican/Puerto
Rican/South or Central American)

50 (13.8) 49 (98.0) 1 (2.0) 0 (0.0)

Non-Hispanic white 216 (59.5) 193 (89.4) 15 (6.9) 8 (3.7)

Other 34 (9.4) 27 (79.4) 7 (20.6) 0 (0.0)

Family demographics

Mother mean age at diagnosis,
years (SD)

36.66 (15.28) 37.11 (16.24) 34.15 (6.82) 33.33 (5.07) .408 .530

No. 359 309 37 13

Mother education .970 .410

High school or less 91 (25.1) 82 (90.1) 8 (8.8) 1 (1.1)

Some college 81 (22.3) 74 (91.4) 3 (3.7) 4 (4.9)

College graduate or higher 120 (33.1) 109 (90.8) 10 (8.4) 1 (0.8)

Unknown 71 (19.6) 45 (63.4) 19 (26.8) 7 (9.8)

Mother marital status .130 .340

Divorced/separated 27 (7.4) 24 (88.9) 2 (7.4) 1 (3.7)

Married 225 (62.0) 203 (90.2) 19 (8.5) 3 (1.3)

Single 75 (20.7) 61 (81.3) 10 (13.3) 4 (5.4)

Unknown 36 (9.9) 22 (61.1) 9 (25.0) 5 (13.9)

Father mean age at diagnosis,
years (SD)

47.02 (27.28) 46.90 (27.04) 47.24 (28.51) 49.33 (31.83) .790 .740

No. 349 301 36 12

Father education .631 .620

High school or less 97 (26.7) 85 (87.6) 10 (10.3) 2 (2.1)

Some college 51 (14.0) 46 (90.2) 3 (5.9) 2 (3.9)

College graduate or higher 99 (27.3) 91 (91.9) 7 (7.1) 1 (1.0)

Unknown 116 (32.0) 88 (75.9) 20 (17.2) 8 (6.9)

Father marital status .003 .051

Divorced/separated 18 (4.9) 15 (83.3) 2 (11.1) 1 (5.6)

Married 210 (57.9) 192 (91.4) 16 (7.6) 2 (1.0)

Single 50 (13.8) 37 (74.0) 9 (18.0) 4 (8.0)

(Continued on following page)
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with married fathers (OR, 3.75; 95% CI, 1.69 to 8.30;
P = .001); however, no significant differences emerged be-
tween divorced/separated versus married fathers (P = .264).
Need for an interpreter was marginally significant, with
families needing an interpreter less likely to refuse (OR, 0.16;
95% CI, 0.02 to 1.21; P = .076). Multivariate logistic re-
gression analyses (Table 3) revealed that the best fitting
model (ie, lowest Bayesian information criteria) was a model
predicting refusal from only race/ethnicity. Thus, race/
ethnicity was the only significant predictor of study refusal,
with families of black children more likely to decline.

Reasons for G4K Declination

Of the 40 families who actively declined participation in
G4K, 35 (87.5%) provided a reason. The most common
reason for refusal was feeling overwhelmed (n = 8;
22.9%; Table 4). Some families opted for clinical testing
targeted to their child’s cancer and family history as
opposed to testing a broad panel of genes through G4K
(n = 7; 20.0%). Other families cited concerns about
insurance discrimination (n = 6; 17.1%), perceiving that
participating would not directly benefit them or their child

TABLE 1. Demographics for Study Refusal Versus Enrollment in the G4K Study (Continued)

Variable
Overall

(N = 363)
Enrolled
(n = 310)

Declined (n = 53) Group Comparison P

Active
(n = 40)

Passive
(n = 13) Enroll v Decline

Enroll v Active
Decline

Unknown 85 (23.4) 66 (77.6) 13 (15.3) 6 (7.1)

Siblings .687 .720

No 115 (31.7) 97 (84.3) 11 (9.6) 7 (6.1)

Yes 248 (68.3) 213 (85.9) 29 (11.7) 6 (2.4)

Spiritual background .548 .999

Christian 265 (73.0) 227 (85.7) 29 (10.9) 9 (3.4)

Other 25 (6.9) 23 (92.0) 2 (8.0) 0 (0.0)

Unknown 73 (20.1) 60 (82.2) 9 (12.3) 4 (5.5)

Interpreter needed .042 .150

No 329 (90.6) 277 (84.2) 39 (11.9) 13 (3.9)

Yes 34 (9.4) 33 (97.1) 1 (2.9) 0 (0.0)

Region .664 .660

Midwest 48 (13.2) 40 (83.3) 7 (14.6) 1 (2.1)

Northeast 7 (1.9) 6 (85.7) 1 (14.3) 0 (0.0)

South 258 (71.1) 217 (84.1) 29 (11.2) 12 (4.7)

West 10 (2.8) 10 (100.0) 0 (0.0) 0 (0.0)

Non-US country 40 (11.0) 37 (92.5) 3 (7.5) 0 (0.0)

Clinical factors

Mean age at diagnosis, years (SD) 7.16 (5.39) 7.08 (5.35) 7.71 (6.06) 7.36 (4.16) .548 .720

Diagnosis .753 .700

CNS tumor 119 (32.8) 100 (84.0) 15 (12.6) 4 (3.4)

Liquid tumor 147 (40.5) 128 (87.1) 14 (9.5) 5 (3.4)

Solid tumor 97 (26.7) 82 (84.5) 11 (11.3) 4 (4.1)

Diagnosis type .464 .630

New diagnosis 310 (87.3) 263 (84.8) 34 (11.0) 13 (4.2)

Relapsed/refractory/secondary
cancer diagnosis

53 (12.7) 47 (88.7) 6 (11.3) 0 (0.0)

Mean months since first diagnosis, (SD)

New diagnosis (n = 310) 2.31 (3.03) 2.28 (3.06) 2.79 (3.04) 1.22 (1.56) .690 .250

Relapsed/refractory/secondary
cancer diagnosis (n = 53)

40.98 (39.86) 41.66 (41.37) 35.67 (27.21) — .890 .890

NOTE. Data are No. (%) unless otherwise noted. P values computed on the basis of available data only when missing data. Cells with — indicate that no
patients with relapsed/refractory/secondary cancers passively declined. Months since first diagnosis when approached was analyzed separately for new
versus relapsed/refractory/secondary cancer diagnosis.
Abbreviations: G4K, Genomes for Kids; SD, standard deviation.
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(n = 3; 8.6%), the child or young adult patient not
wanting to participate (n = 6; 17.1%), not wanting to
learn sequencing results (despite being informed that
they could participate without sequencing results being
disclosed or in the patient’s medical record; n = 4;
11.4%), and opposition to the skin biopsy required for
germline sequencing for some patients (n = 1; 2.9%).

Comparison With PG4KDS

Of 348 families also approached for PG4KDS, 13 (3.7%)
declined enrollment in PG4KDS. Refusal rates were
compared across studies for patients approached for both
G4K and PG4KDS. More families enrolled in PG4KDS but
refused G4K (n = 42; 12.1%) compared with families
who enrolled in G4K but refused PG4KDS (n = 6; 1.7%;

TABLE 2. Univariable Logistic Regression Models Predicting Study Refusal of G4K
Variable Comparison Odds Ratio Estimate (95% CI) P

Patient demographics

Sex Male v female 0.90 (0.50 to 1.61) .726

Race/ethnicity . , .001

Black v non-Hispanic white 4.50 (2.29 to 8.84) , .001

Hispanic White (Mexican/Puerto Rican/South
or Central American) v Non-Hispanic white

0.17 (0.02 to 1.30) .090

Other v Non-Hispanic white 2.18 (0.85 to 5.55) .104

Family demographics

Mother age at diagnosis, years 0.98 (0.95 to 1.01) .181

Mother education level . .960

Some college v ≤ high school 0.86 (0.31 to 2.43) .779

College graduate or higher v ≤ high school 0.92 (0.36 to 2.32) .859

Mother marital status . .127

Single v married 2.12 (1.02 to 4.39) .044

Divorced/separated v married 1.15 (0.32 to 4.14) .827

Father age at diagnosis, years 1.00 (0.99 to 1.01) .840

Father education level . .610

Some college v ≤ high school 0.77 (0.25 to 2.32) .642

College graduate or higher v ≤ high school 0.62 (0.24 to 1.60) .324

Father marital status . .004

Single v married 3.75 (1.69 to 8.30) .001

Divorced/separated v married 2.13 (0.56 to 8.07) .264

Siblings Yes v no 0.88 (0.48 to 1.64) .699

Spiritual background Others v Christian 0.52 (0.12 to 2.29) .387

Interpreter needed Yes v no 0.16 (0.02 to 1.21) .076

Region . .998

Northeast v Midwest 0.83 (0.09 to 7.90) .874

South v Midwest 0.94 (0.41 to 2.16) .893

West v Midwest Not able to be estimated

Clinical factors

Age at diagnosis, years 1.02 (0.97 to 1.07) .498

Diagnosis . .754

Liquid tumor v CNS tumor 0.78 (0.39 to 1.55) .482

Solid tumor v CNS tumor 0.96 (0.46 to 2.01) .920

Diagnosis type Relapsed/refractory/secondary cancer
diagnosis v new cancer diagnosis

0.86 (0.35 to 2.15) .749

Months since first diagnosis 0.99 (0.98 to 1.01) .590

Abbreviation: G4K, Genomes for Kids.

Factors Associated With Declining to Participate

JCO Precision Oncology 207



χ2 = 25.52; P , .001; Table 5). Refusal for participation
in PG4KDS in the cohort approached for both studies
was significantly more common for families with a black
child (P = .026; Table 5).

DISCUSSION

This retrospective study examined demographic and clin-
ical factors in relation to declination for a pediatric oncology
NGS study offering genetic sequencing for cancer pre-
disposition (G4K) and compared the results with those of
a separate pharmacogenomics study (PG4KDS). Rate
of G4K refusal was comparable to prior pediatric NGS
studies.12 Only patient race/ethnicity significantly differenti-
ated G4K refusal, with families of black children more likely
to decline than families of non-Hispanic or Hispanic
white children. Among 348 families approached for both
studies, families of black children were also less likely to
enroll in PG4KDS. Although G4K examined genes that may
be important in understanding individual and family risk for
future malignancies, the relevance of some of these genes
for therapeutic intervention is less clear. In contrast,
PG4KDS has direct clinical utility, including modifying
medication dosage or selecting alternative pharmaco-
therapy. Findings of race/ethnicity differences for study
refusal in a genomics study with more direct clinical im-
plications further bolsters these findings and highlights the
importance of considering race/ethnicity in recruitment

to pediatric genomics research regardless of the type of
genomics study.

Racial differences in study refusal are consistent, with
lower participation rates in genetics research among black
patients.13,16,21-23 Underrepresentation of black patients
has also been observed more broadly in clinical trials24,25

and has persisted in the context of National Institutes
of Health efforts and techniques to increase minority
representation.16,21,26 Race has remained a robust pre-
dictor of refusal even when controlling for relevant socio-
economic variables (eg, education, income).16,21 This study
expands these findings in pediatric genomic research by
demonstrating that race/ethnicity remains the only signif-
icant predictor of study declination even when controlling
for other demographic and clinical factors, highlighting the
robustness of race/ethnicity disparities. Although the dis-
parity is well documented among adult populations,13,21,23

this is the first study, to our knowledge, to document race/
ethnicity enrollment disparities in pediatric oncology ge-
nomics research. However, these findings are in line with
reports that black parents express less interest than white
parents in their child participating in NGS research.22

Among minorities, concerns have been raised that genetic
data will be used in a harmful and/or discriminatory
manner.27 Experiences of discrimination in medical set-
tings and infamous research practices (ie, Tuskegee
Syphilis Study, Henrietta Lacks) have, understandably,
fostered mistrust in medical research specifically and
medical relationships more broadly.27 Although un-
derrepresentation of black patients in genomic research
generally has been attributed to mistrust,24,28-30 black pa-
tients are also less likely to participate in clinical genetic
testing and counseling (ie, when there is clear potential
benefit to health).31 In the clinical context, adult patients
have cited cost, among other barriers, as reasons not to
pursue genetic testing28,29; however, this disparity remains
even when logistic barriers (ie, cost and access) are
reduced,30 suggesting that personal beliefs also play a role.
Indeed, race differences have emerged in attitudes about
genetic testing, perceptions of clinical utility of genetic
screening, and responses to genetic sequencing results.22,32

Black parents have expressed more concerns about pos-
sible psychological impacts of mutation disclosure, access
to care (ie, whether they would be capable of addressing
health concerns), and possiblemisuse of genetic information
by government and law enforcement; conversely, nonblack
parents were more likely to express concerns about future
insurance discrimination, privacy violations, and long-term
care for future health risks.22

Focus groups have yielded recommendations for in-
creasing diversity in genomics research, such as clarifying
how data will be used and allowing participants to opt out of
future research studies or decline having data shared with
certain groups.27 Minority participants also expressed
a desire for more explicit information about how privacy

TABLE 3. Model Fit Comparisons for Multivariable Logistic Regression Models
Predicting G4K Study Refusal
Multivariable/Univariable Model BIC

Full model (race/ethnicity, father marital status, and interpreter) 220

Race/ethnicity and father marital status 215

Race/ethnicity and interpreter 212

Father marital status and interpreter 215

Race/ethnicity 206

Father marital status 213

Interpreter 214

NOTE. Bolding reflects the model with the lowest BIC.
Abbreviations: BIC, Bayesian information criterion; G4K, Genome for Kids.

TABLE 4. Reasons for G4K Study Declination
Reasons Provided No. (%)

Feeling overwhelmed 8 (22.9)

Opted for targeted clinical genetic testing 7 (20.0)

Concerns about insurance discrimination 6 (17.1)

Child/young adult did not want to participate 6 (17.1)

Did not want to learn the results 4 (11.4)

No perception of direct benefit 3 (8.6)

Opposition to skin biopsy 1 (2.9)

NOTE. Twelve children required a skin biopsy for germline sequencing.
Abbreviation: G4K, Genomes for Kids.
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would be ensured, recommending institutional oversight to
ensure accountability.27 Thus, participants want trans-
parency and more extensive, ongoing informed consent
collaborations. This literature calls for an emphasis on
building trust between medical institutions and the com-
munities they serve, including community-based partici-
patory research, inclusion of community and religious
leaders in protocol development to integrate local values,
recruiting research assistants from local minority groups,
and remodeling institutional culture to build patient-
physician trust.27 Of note, neither study intentionally used
research assistants from local minority groups; however, it
should also be noted that SJCRH patients are from across
the United States and other countries. Additional research
using alternative methodologies (eg, discrete choice ex-
periments) will also elucidate circumstances of genomic
research that might influence minority participation.

Common reasons for study refusal were generally con-
sistent with prior pediatric genetic research: feeling
overwhelmed, possible psychological impact, privacy/
discrimination concerns, disinterest in research, and study
logistics (eg, time constraints).12 The relatively high number
of families who cited feeling overwhelmed underscores the
importance of considering when families are approached
about participation. Time since diagnosis did not signifi-
cantly predict refusal in this study; however, considerable
heterogeneity existed in the timing of approach and illness/
treatment characteristics. Future research should examine

whether illness and treatment factors predict when during
the cancer trajectory families are most receptive to geno-
mics research. Although potential psychological impact of
disclosing positive germline results has been cited as
a concern for pediatric sequencing research,17,33 this was
not a cited reason for refusal in G4K.

This study is limited by retrospective chart review design.
Reliance on social work notes resulted in missing de-
mographic data; thus, several demographic variables were
less powered to detect a significant effect compared with
race and ethnicity. However, effect sizes (odd ratios) also
did not suggest an effect for demographic variables that
had more missing data. In addition, other potentially rel-
evant demographic variables (eg, income) were not avail-
able in the medical record. Examining demographic and
clinical factors prospectively in future research would allow
for more nuance in assessing sociodemographic variables,
such as parent income, education, and religion. Race/
ethnicity also may have differed if based on patient report or
genomically derived, with the collection of race/ethnicity by
chart review a limitation to this study. Of note, only patient
race/ethnicity, and not caregiver race/ethnicity, was used,
and caregivers did not always share the same race/
ethnicity. The single-site nature of the design also may limit
the generalizability of findings. However, it is noteworthy that
SJCRH is unique in reducing financial and access to care
barriers for patients, highlighting that underrepresentation
of black patients persists beyond these barriers. Less is

TABLE 5. Enrollment and Race/Ethnicity Comparisons for PG4KDS

Comparator

No. (%) for PG4KDS

Statistical Analysis
Refusal

(n = 13 [3.7%])
Enrolled

(n = 335 [96.3%])

G4Ka McNemar χ2 = 25.52; P , .001

Refusal (n = 49 [14.0%]) 7 (2.0) 42 (12.1)

Enrolled (n = 299 [86.0%]) 6 (1.7) 293 (84.2)

Patient raceb P = .026

Black 6 (10) 54 (90)

White 6 (2.4) 244 (97.6)

Other 1 (2.6) 37 (97.4)

Patient ethnicityb P . .999

Hispanic 2 (4.1) 47 (95.9)

Non-Hispanic 11 (3.7) 288 (96.3)

Race/ethnicityb P = .031

Black 6 (10) 54 (90)

Hispanic white 2 (4.2) 46 (95.8)

Non-Hispanic white 4 (2) 203 (98)

Other 1 (3) 32 (97)

NOTE. N = 348 families were approached for both G4K and PG4KDS.
Abbreviations: G4K, Genomes for Kids; PG4KDS, Clinical Implementation of Pharmacogenetics.
aMcNemar χ2.
bFisher exact test.
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known about why passive decliners did not participate, with
this subset perhaps differing from other patients in unique
ways (eg, transportation challenges, elevated psychosocial
stressors). Also, qualitatively examining reasons for study
refusal was exploratory, and patients were not extensively
queried. Future research should use alternative method-
ologies (eg, discrete choice experiments) to better un-
derstand families’ preferences for participating in pediatric
oncology NGS research.

To our knowledge, this study is unique in documenting race/
ethnicity disparities in enrollment in clinical genomic trials
among pediatric oncology families, demonstrating a need to
better understand and address barriers to minority partici-
pation in genomics research. As cancer treatment and
surveillance decisions are increasingly affected by precision
medicine, it is critical that genomics research be represen-
tative of patient populations, lest findings not generalize to
minority populations and further widen health disparity gaps.
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