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Racial and Ethnic Disparities in Parental Refusal of Consent in a Large,
Multisite Pediatric Critical Care Clinical Trial

Joanne E. Natale, MD, PhD1, Ruth Lebet, RN, MSN, CCNS-P2, Jill G. Joseph, MD, PhD3, Christine Ulysse, BS4,5,
Judith Ascenzi, RN, DNP6, David Wypij, PhD4,5, and Martha A. Q. Curley, RN, PhD2,7,8 for the Randomized Evaluation of

Sedation Titration for Respiratory Failure (RESTORE) Study Investigators*

Objective To evaluate whether race or ethnicity was independently associated with parental refusal of consent
for their child’s participation in a multisite pediatric critical care clinical trial.
Study design We performed a secondary analyses of data from Randomized Evaluation of Sedation Titration
for Respiratory Failure (RESTORE), a 31-center cluster randomized trial of sedation management in critically ill
children with acute respiratory failure supported on mechanical ventilation. Multivariable logistic regression mod-
eling estimated associations between patient race and ethnicity and parental refusal of study consent.
Result Among the 3438 children meeting enrollment criteria and approached for consent, 2954 had documented
race/ethnicity of non-Hispanic White (White), non-Hispanic Black (Black), or Hispanic of any race. Inability to ap-
proach for consent was more common for parents of Black (19.5%) compared with White (11.7%) or Hispanic chil-
dren (13.2%). Among those offered consent, parents of Black (29.5%) and Hispanic children (25.9%) more frequently
refused consent than parents of White children (18.2%, P < .0167 for each). Compared with parents of White chil-
dren, parents of Black (OR 2.15, 95% CI 1.56-2.95, P < .001) and Hispanic (OR 1.44, 95% CI 1.10-1.88, P = .01)
children were more likely to refuse consent. Parents of children offered participation in the intervention arm were
more likely to refuse consent than parents in the control arm (OR 2.15, 95% CI 1.37-3.36, P < .001).
Conclusions Parents of Black and Hispanic children were less likely to be approached for, and more frequently
declined consent for, their child’s participation in a multisite critical care clinical trial. Ameliorating this racial dis-
parity may improve the validity and generalizability of study findings. (J Pediatr 2017;■■:■■-■■).
Trial registration ClinicalTrials.gov: NCT00814099.

The external validity of any clinical research study requires the participation of representative groups of subjects. Perhaps
nowhere is this more important than in randomized controlled clinical trials (RCTs) where we draw conclusions about
the safety and efficacy of new therapies. Both the Food and Drug Administration and National Institutes of Health require

investigators to include predicted enrollment tables across race and ethnicity in their grant applications.1,2 This requirement
provides investigators the opportunity to design enrollment schemes to ensure equity and/or provide a scientific rationale jus-
tifying an anticipated imbalance.

There are both lingering concerns and contradictory data regarding the ability
of RCTs conducted in the US to recruit equitable numbers of diverse racial and
ethnic groups, particularly Blacks. A landmark systematic review of studies related
to research consent revealed that Blacks were generally as willing as any others to
take part in RCTs, that remarkably few studies reported their consent rates by race
and ethnicity and that the heterogeneity in how consent rates were reported pre-
vented comparisons across studies.3 On the other hand, there are studies that docu-
ment racial and ethnic disparities in health research participation4-7 and a recent
systematic review of barriers and facilitators to minority participation in re-
search identified mistrust, stigma, and competing demands as common barriers.8

Unfortunately, there is a paucity of pediatric data on research consent and en-
rollment and even fewer studies examining this issue in critically ill children. In
the previously noted landmark systematic review of research participation by
minorities,3 only 2 of the 17 trials included in the review were relevant
to pediatrics.9,10 Here, we address this gap by analyzing enrollment in the

ICUs Intensive care units
RCTs Randomized controlled clinical trials
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Randomized Evaluation of Sedation Titration for Respira-
tory Failure (RESTORE) study.11 Our primary aim was to de-
termine whether race and ethnicity affected the parental consent
rates in a pediatric critical care clinical trial.

Methods

We performed a secondary analysis of existing data from
RESTORE, a cluster randomized clinical trial of children under
18 years of age with serious respiratory illness requiring me-
chanical ventilation (ClinicalTrials.gov: NCT00814099). The
purpose of this more than minimal risk trial was to deter-
mine the safety and efficacy of a nurse-directed, goal-driven
sedation algorithm. The primary study was approved by the
Institutional Review Board at each of the 31 collaborating sites
across in the US. Pediatric intensive care units (ICUs), rather
than individual subjects, were randomized to study protocolized
sedation management (intervention group) or to usual unit-
based sedation management (control group). Therefore, all
parents approached for consent knew the treatment alloca-
tion of their child. The primary study and results have been
described elsewhere.11 Here we focus on the methods rel-
evant to this secondary analysis.

RESTORE enrolled children more than 42 weeks
postconceptional age and less than 18 years old who were in-
tubated and mechanically ventilated for acute lung disease. Ex-
cluded were children whose length of mechanical ventilation
was thought to be unaffected by sedation management; spe-
cifically, children with cyanotic heart disease, congenital dia-
phragmatic hernia, primary pulmonary hypertension, a critical
airway, an obstruction of the lower airway, chronic-assisted ven-
tilation, neuromuscular respiratory failure, spinal cord injury,
or pain managed by patient-controlled analgesia. Also ex-
cluded were children in whom care was considered futile as
evidenced by the presence of a “do not resuscitate” order.

At the start of the trial, the lead investigators at each en-
rolling site received training on best practices in obtaining in-
formed consent using the RESTORE study’s practice guideline.12

This training tool described the ethical and administrative re-
quirements for informed consent and the study procedures for
doing so.Because all eligible patients were intubated and sedated,
assent for those over 8 years of age could only be sought after
endotracheal extubation and after 72 hours after the last seda-
tive dose. Therefore, this report focuses on parental decision
making regarding their child’s participation in this research.

RESTORE’s best practices consent guideline recommended
that parents be introduced to study personnel by a treating phy-
sician, the informed consent discussions by study personnel
be family-centered, and the discussions include careful atten-
tion to the distress experienced by parents of critically ill chil-
dren. Consent discussions were to include thoughtful, open-
ended and nondirective questions (eg, “what more would you
like to know about this study?”).12 Consent needed to be ob-
tained within 24 hours of a child meeting eligibility criteria
and was typically obtained 7 days per week during the day or
evening hours. If the parent was not onsite in the pediatric ICU,
the enrollment window could be extended to 48 hours or

further with the permission of the clinical coordinating center.
Provisions were made for obtaining consent by judicially ap-
proved guardians whenever possible. In instances where no
parent or guardian was present, procedures did include tele-
phone conversations, especially during the H1N1 influenza epi-
demic when parent visitation was limited in several centers in
symptomatic parents. In these cases, the study was presented
to the parent on the telephone and the executed consent was
returned by fax or signed remotely using DocuSign (San Fran-
cisco, California).

Interpretation services were used in recruiting, interacting
with and obtaining consent from a parent whose preferred lan-
guage was not English. However, use of non-English consent
required approval by the local institutional review board of a
professionally translated and certified informed consent docu-
ments, thereby limiting the ability to recruit parents speak-
ing languages other than the dominant non-English local
language, typically Spanish.

Because this was a cluster randomized trial, parents were con-
senting for their child to receive either algorithm-based seda-
tion management (intervention) or to continued usual sedation
management (control) that only involved data extraction from
the medical record. There were no special procedures or guide-
lines for recruitment of particular racial or ethnic groups, nor
was the race/ethnicity of those obtaining consent matched to
the race/ethnicity of the parent.

Quality monitoring throughout the trial included track-
ing site-specific consent rates. These data were reviewed during
separate intervention and control site conference calls and
during yearly site-specific dashboard calls. Discussion of op-
portunities to improve consent rates was a standing agenda
item on study conference calls and included site-to-site sharing
of expertise.

For this analysis, we included all patients eligible to par-
ticipate in the study. All data were extracted as directed by stan-
dardized study protocols from medical records review. Data
elements included the clinical site, study arm, child’s race, eth-
nicity (Hispanic vs non-Hispanic), sex, age, and primary reason
the patient required endotracheal intubation. Identification of
race and ethnicity was based on information provided in the
medical record, using site-specific methods or the mother’s race/
ethnicity if no site-specific recommendations were made. Stan-
dard National Institutes of Health definitions were used.13 We
categorized ethnicity with respect to 3 groups: Hispanic, non-
Hispanic, or unknown. Ethnicities noted as unknown were
treated as non-Hispanic. This allowed us to combine race and
ethnicity into 3 main groups: Non-Hispanic White, Non-
Hispanic Black, and Hispanic of any race. All race and ethnicities
other than these 3 groups were excluded from the analysis
because of insufficient numbers to adequately analyze these
groups.

Statistical Analyses
The primary aim of the study was to compare refusal rates
across race/ethnicity groups. We also compared rates for being
unable to approach for consent to the families, refusal rates
by treatment group, and baseline characteristics of subjects
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across groups. Race/ethnicity groups were compared using lo-
gistic or multinomial logistic regression for binary or nominal
variables, controlling for pediatric ICU as a cluster variable using
generalized estimated equations under the working indepen-
dence assumption. Using a Bonferroni correction to account
for multiple pairwise comparisons, P values of <.0167 were con-
sidered to indicate statistically significant differences across
groups.

A multivariable logistic regression model was built using race/
ethnicity group, sex, age group, and treatment group to predict
refusal of consent controlling for pediatric ICU as a cluster vari-
able. Interactions between treatment group and race/ethnicity
group, sex, and age group were considered. All data analyses
were performed using SAS v 9.4 (SAS Institute, Cary, North
Carolina).

Results

As shown in Table I, 1716 non-Hispanic White children, 886
non-Hispanic Black children, and 836 Hispanic children of any
race were eligible for study participation, which was con-
ducted between June 2009 and December 2013. In addition
to parent refusal of consent, reasons for eligible but not en-
rolled subjects included parent/guardian unavailability, unclear
guardianship issues, and/or language barriers that could not
be rectified within the enrollment window. Parents of non-
Hispanic Black children (19.5%) were more frequently not
offered consent compared with parents of either non-Hispanic
White (11.7%) or Hispanic (13.2%) pediatric patients.

Overall, just under one-quarter of parents (674/2954, 22.8%)
declined to participate in this RCT. Refusal of consent was sig-
nificantly more common among parents of non-Hispanic Black
(29.5%) and Hispanic (25.9%) than among non-Hispanic
White (18.2%) children, as also shown in Table I. Among in-
tervention sites, refusal of consent was significantly more
common among parents of non-Hispanic Black (43.1%) than
among non-Hispanic White (22.9%) and Hispanic (28.5%)
children. Among control sites, trends were similar but did not
reach statistical significance at the P value equal to .0167 level
after adjusting for multiple comparisons, with refusal of consent

more common among parents of non-Hispanic Black (21.2%,
P = .02) and Hispanic (20.4%, P = .04) than among non-
Hispanic White (12.6%) children. In addition, parents of non-
Hispanic White and non-Hispanic Black children invited to
participate in the intervention group were significantly more
likely to refuse participation than those invited to participate
in the control group.

Table II characterizes the 2954 non-Hispanic White, non-
Hispanic Black and Hispanic children of any race approached
for consent for participation in this cluster randomized trial.
Hispanic children were younger and more likely to be male,
and there were differences in primary reason for intubation
across race and ethnic groups.

Multivariable generalized linear mixed models were used to
predict consent refusal while adjusting for clustering within
participating pediatric ICUs (Table III). After controlling for
covariates (sex, age group, and treatment group), parents of
non-Hispanic Black (OR 2.15, 95% CI 1.56-2.95, P < .001) and
Hispanic children of any race (OR 1.44, 95% CI 1.10-1.88,
P = .01) were significantly more likely than parents of non-
Hispanic White to refuse consent. Non-Hispanic Black parents
were also significantly more likely to refuse consent than His-
panic parents of any race (OR 1.50, 95% CI 1.13-1.98, P = .005).
Parents were significantly less likely to consent when invited
to participate in the intervention arm of the study (OR 2.15,
95% CI 1.37-3.36, P < .001). No statistically significant inter-
actions were observed, including interactions between treat-
ment group and racial/ethnic groups.

Discussion

Parents of Black and Hispanic children were less likely to be
approached and more frequently declined consent for their
child’s participation in a multisite pediatric critical care clini-
cal trial. Further, consent refusal was more frequently ob-
served in parents offered participation in the intervention group.
In considering these results, it is important to consider the char-
acteristics of the trial that may have influenced parental de-
cision making. Importantly, this cluster randomized trial
required enrollment shortly after endotracheal intubation when

Table I. Consent decision stratified by race/ethnicity group

Non-Hispanic White Non-Hispanic Black Hispanic of any race

Eligible subjects, n 1716 886 836
Unable to offer consent, n (%)*,† 201 (11.7) 173 (19.5) 110 (13.2)

Parent/guardian physically unavailable 82 (40.8) 94 (54.3) 50 (45.5)
Guardianship issues 39 (19.4) 38 (22.0) 13 (11.8)
Language issues 24 (11.9) 12 (6.9) 19 (17.3)
Other‡ 56 (27.9) 29 (16.8) 28 (25.5)

Refused consent, n/total (%)*,§ 276/1515 (18.2) 210/713 (29.5) 188/726 (25.9)
Refused consent by treatment group, n/total (%)

Control 87/689 (12.6)¶ 94/444 (21.2)¶ 48/235 (20.4)
Intervention*,† 189/826 (22.9) 116/269 (43.1) 140/491 (28.5)

*P < .0167, non-Hispanic Whites vs non-Hispanic Blacks.
†P < .0167, non-Hispanic Blacks vs Hispanics of any race.
‡Other: for example, parent emotionally unavailable, training issue, system issue.
§P < .0167, non-Hispanic Whites vs Hispanics of any race.
¶P < .0167, control vs intervention.
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parents may have been especially distressed.14,15 On the other
hand, the intervention itself consisted of bedside nurses using
a standardized protocol to optimize sedation management and
potentially shorten the duration of mechanical ventilation.
It did not, therefore, require exposure to novel and still
unproven pharmacologic or mechanical interventions. Nor did
it require additional laboratory testing or sample collection.
To minimize bias in study enrollment, standardized training
and best practices were provided for the study personnel who
met with parents to describe the study, the treatment to be re-
ceived by their child, risks and potential benefits, and request
their consent for participation.12

Perhaps because of these factors, the RESTORE refusal rate
is low compared with other similar pediatric research clini-
cal trials. For example, the RESTORE refusal rate of 23% is
better than observed in a trial of pulse oximetry monitoring
for bronchiolitis (31%)16 and markedly better than obtained
in a nontherapeutic pediatric ICU cohort study of adrenal in-
sufficiency (58%).17

However, this low RESTORE refusal rate did not prevent dis-
parities in participation by minority children. Our results dem-
onstrate that there are 2 time points that contribute to lower
enrollment of non-White children: the availability of parents
for participation in consent procedures and the consent process
itself. Disparities at either time point can contribute to dif-
ferential recruitment and participation in RCTs, potentially
compromising the generalizability of study results and not

affording children of all races the potential to benefit from re-
search. Although RESTORE was not designed to identify and/
or ameliorate specific barriers to parental participation in the
consent process, our finding that more minority parents were
not available to participate in consent procedures is consis-
tent with the systematic review of barriers to research partici-
pation by minorities identifying competing demands as a
common barrier across multiple minority groups.8

Equitable participation in research remains an important
priority for research sponsors such as the Food and Drug Ad-
ministration and National Institutes of Health. This requires
recruiting, enrolling, and obtaining data from individuals who
resemble the population of patients in which the results will
be applied. Unfortunately, although published reports rou-
tinely describe the recruited sample with respect to their so-
ciodemographic characteristics such as race and ethnicity, few
studies specifically describe consent rates in racial and ethnic
subgroups. Disparities in research participation may compro-
mise study findings.9 However, the lack of consistently avail-
able information documenting such disparities, if any, certainly
compromises our ability to monitor, analyze and address this
issue. We strongly recommend that journal editors consider
implementing standards that would make data regarding re-
search consent and participation in racial and ethnic sub-
groups routinely available.

Because this was a secondary analysis, certain information
was unavailable. For example, information regarding past par-
ticipation in research, parental experience with the consent
process, or their reasons for declining participation was not
collected. Furthermore, some information that would be po-
tentially important to consider, such as the educational or so-
cioeconomic status of families being recruited into the study,
was not collected. It is also important to realize that partici-
pant race and ethnicity is not self-described but rather ex-
tracted from in the electronic health record by research staff
using a standardized, study protocol-defined process. This may
have resulted in some degree of misclassification that would
not, however, have been influenced by study personnel or study
procedures. Similarly, we are unable to match the race or

Table II. Baseline characteristics of patients offered consent stratified by race/ethnicity group

Non-Hispanic White
(n = 1515)

Non-Hispanic Black
(n = 713)

Hispanic of any race
(n = 726)

Male sex, n (%)* 805 (53.1) 393 (55.1) 428 (59.0)
Age (y), n (%)*.†

Less than 2 y 714 (47.1) 360 (50.5) 461 (63.5)
2-6 y 257 (17.0) 145 (20.3) 114 (15.7)
More than 6 y 544 (35.9) 208 (29.2) 151 (20.8)

Primary reason for intubation, n (%)*,†,‡

Pneumonia 557 (36.8) 205 (28.8) 226 (31.1)
Bronchiolitis 407 (26.8) 134 (18.8) 262 (36.1)
Acute respiratory failure related to sepsis 216 (14.3) 96 (13.5) 80 (11.0)
Asthma or reactive airway disease 80 (5.3) 125 (17.5) 40 (5.5)
Aspiration pneumonia 94 (6.2) 48 (6.7) 46 (6.3)
Other§ 161 (10.6) 105 (14.7) 72 (9.9)

*P < .0167, non-Hispanic Whites vs Hispanics of any race.
†P < .0167, non-Hispanic Blacks vs Hispanics of any race.
‡P < .0167, non-Hispanic Whites vs non-Hispanic Blacks.
§Other: for example, pulmonary edema, thoracic trauma, acute respiratory failure post bone marrow transplant, pulmonary hemorrhage, and laryngotracheobronchitis.

Table III. Predictors of consent refusal decision among
those offered consent

Predictors OR (95% CI) P value

Non-Hispanic Black (vs Non-Hispanic White)* 2.15 (1.56-2.95) <.001
Hispanic of any race (vs Non-Hispanic White) 1.44 (1.10-1.88) .01
Male (vs female) 1.00 (0.82-1.21) .97
2-6 y (vs less than 2 y) 1.26 (0.98-1.61) .07
More than 6 y (vs less than 2 y) 0.96 (0.74-1.23) .72
Intervention (vs control) 2.15 (1.37-3.36) <.001

*Non-Hispanic Black (vs Hispanic of any race) yields OR (95% CI) = 1.50 (1.13-1.98), P = .005.
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ethnicity of study staff who participated in the consent process
with the race and ethnicity of parents or guardians with whom
they were discussing potential study participation. Studies spe-
cifically designed to experimentally define optimal consent
procedures should certainly investigate the contribution of such
concordance.

These results document significant differences in study par-
ticipation related to patient race and ethnicity and, therefore,
raise potential questions about the generalizability of study find-
ings. These data contribute to our evolving understanding of
racial and ethnic disparities in health and health research. Our
results provide a starting place for future work to better un-
derstand and ameliorate disparities in pediatric research
participation particularly that conducted in critically ill
children. ■

The authors acknowledge statistical support from Nakul Singh.

Submitted for publication Nov 5, 2016; last revision received Jan 5, 2017;
accepted Feb 2, 2017

Reprint requests: Joanne E. Natale, MD, PhD, FAAP, Department of
Pediatrics, University of California, Davis, 2516 Stockton Blvd, Sacramento,
CA 95817. E-mail: jenatale@ucdavis.edu

References
1. FDA. Collection of race and ethnicity data in clinical trials—FDA.

http://www.fda.gov/downloads/regulatoryinformation/guidances/
ucm126396.pdf. Accessed December 30, 2016.

2. National Institutes of Health. NIH policy on reporting race and ethnic-
ity data: subjects in clinical research. http://grants.nih.gov/grants/guide/
notice-files/NOT-OD-01-053.html. Accessed December 30, 2016.

3. Wendler D, Kington R, Madans J, Van Wye G, Christ-Schmidt H, Pratt
LA, et al. Are racial and ethnic minorities less willing to participate in
health research? PLoS Med 2006;3:e19.

4. Corbie-Smith G, Thomas SB, Williams MV, Moody-Ayers S. Attitudes and
beliefs of African Americans toward participation in medical research.
J Gen Intern Med 1999;14:537-46.

5. Katz RV, Kegeles SS, Kressin NR, Green BL, Wang MQ, James SA, et al.
The Tuskegee Legacy Project: willingness of minorities to participate in
biomedical research. J Health Care Poor Underserved 2006;17:698-715.

6. Shavers VL, Lynch CF, Burmeister LF. Racial differences in factors that
influence the willingness to participate in medical research studies. Ann
Epidemiol 2002;12:248-56.

7. Zullig LL, Fortune-Britt AG, Rao S, Tyree SD, Godley PA, Carpenter WR.
Enrollment and racial disparities in cancer treatment clinical trials in North
Carolina. N C Med J 2016;77:52-8.

8. George S, Duran N, Norris K. A systematic review of barriers and facili-
tators to minority research participation among African Americans, Latinos,
Asian Americans, and Pacific Islanders. Am J Public Health 2014;104:e16-
31.

9. Marcus SM. Assessing non-consent bias with parallel randomized and
nonrandomized clinical trials. J Clin Epidemiol 1997;50:823-8.

10. Paradise JL, Bluestone CD, Rogers KD, Taylor FH, Colborn DK, Bachman
RZ, et al. Efficacy of adenoidectomy for recurrent otitis media in chil-
dren previously treated with tympanostomy-tube placement. results of
parallel randomized and nonrandomized trials. JAMA 1990;263:2066-
73.

11. Curley MA, Wypij D, Watson RS, Grant MJ, Asaro LA, Cheifetz IM, et al.
Protocolized sedation vs usual care in pediatric patients mechanically ven-
tilated for acute respiratory failure: a randomized clinical trial. JAMA
2015;313:379-89.

12. Lebet R, Fineman LD, Faustino EV, Curley MA. Asking for parents’ per-
mission to enroll their child into a clinical trial: best practices. Am J Crit
Care 2013;22:351-6.

13. NIH. Racial and ethnic categories and definitions for NIH diversity pro-
grams and for other reporting purposes. https://grants.nih.gov/grants/
guide/notice-files/NOT-OD-15-089.html. Accessed December 30, 2016.

14. Huckabay LM, Tilem-Kessler D. Patterns of parental stress in PICU emer-
gency admission. Dimens Crit Care Nurs 1999;18:36-42.

15. Youngblut JM, Jay SS. Emergent admission to the pediatric intensive care
unit: parental concerns. AACN Clin Issues Crit Care Nurs 1991;2:329-
37.

16. McCulloh R, Koster M, Ralston S, Johnson M, Hill V, Koehn K, et al. Use
of intermittent vs continuous pulse oximetry for nonhypoxemic infants
and young children hospitalized for bronchiolitis: a randomized clinical
trial. JAMA Pediatr 2015;169:898-904.

17. Menon K, Ward R, Canadian Critical Care Trials G. A study of consent
for participation in a non-therapeutic study in the pediatric intensive care
population. J Med Ethics 2014;40:123-6.

■■ 2017 ORIGINAL ARTICLES

5Racial and Ethnic Disparities in Parental Refusal of Consent in a Large, Multisite Pediatric Critical Care Clinical Trial

FLA 5.4.0 DTD ■ YMPD9003_proof ■ March 2, 2017

mailto:jenatale@ucdavis.edu
http://refhub.elsevier.com/S0022-3476(17)30191-9/sr0010
http://www.fda.gov/downloads/regulatoryinformation/guidances/ucm126396.pdf
http://www.fda.gov/downloads/regulatoryinformation/guidances/ucm126396.pdf
http://refhub.elsevier.com/S0022-3476(17)30191-9/sr0015
http://grants.nih.gov/grants/guide/notice-files/NOT-OD-01-053.html
http://grants.nih.gov/grants/guide/notice-files/NOT-OD-01-053.html
http://refhub.elsevier.com/S0022-3476(17)30191-9/sr0020
http://refhub.elsevier.com/S0022-3476(17)30191-9/sr0020
http://refhub.elsevier.com/S0022-3476(17)30191-9/sr0020
http://refhub.elsevier.com/S0022-3476(17)30191-9/sr0025
http://refhub.elsevier.com/S0022-3476(17)30191-9/sr0025
http://refhub.elsevier.com/S0022-3476(17)30191-9/sr0025
http://refhub.elsevier.com/S0022-3476(17)30191-9/sr0030
http://refhub.elsevier.com/S0022-3476(17)30191-9/sr0030
http://refhub.elsevier.com/S0022-3476(17)30191-9/sr0030
http://refhub.elsevier.com/S0022-3476(17)30191-9/sr0035
http://refhub.elsevier.com/S0022-3476(17)30191-9/sr0035
http://refhub.elsevier.com/S0022-3476(17)30191-9/sr0035
http://refhub.elsevier.com/S0022-3476(17)30191-9/sr0040
http://refhub.elsevier.com/S0022-3476(17)30191-9/sr0040
http://refhub.elsevier.com/S0022-3476(17)30191-9/sr0040
http://refhub.elsevier.com/S0022-3476(17)30191-9/sr0045
http://refhub.elsevier.com/S0022-3476(17)30191-9/sr0045
http://refhub.elsevier.com/S0022-3476(17)30191-9/sr0045
http://refhub.elsevier.com/S0022-3476(17)30191-9/sr0045
http://refhub.elsevier.com/S0022-3476(17)30191-9/sr0050
http://refhub.elsevier.com/S0022-3476(17)30191-9/sr0050
http://refhub.elsevier.com/S0022-3476(17)30191-9/sr0055
http://refhub.elsevier.com/S0022-3476(17)30191-9/sr0055
http://refhub.elsevier.com/S0022-3476(17)30191-9/sr0055
http://refhub.elsevier.com/S0022-3476(17)30191-9/sr0055
http://refhub.elsevier.com/S0022-3476(17)30191-9/sr0055
http://refhub.elsevier.com/S0022-3476(17)30191-9/sr0060
http://refhub.elsevier.com/S0022-3476(17)30191-9/sr0060
http://refhub.elsevier.com/S0022-3476(17)30191-9/sr0060
http://refhub.elsevier.com/S0022-3476(17)30191-9/sr0060
http://refhub.elsevier.com/S0022-3476(17)30191-9/sr0065
http://refhub.elsevier.com/S0022-3476(17)30191-9/sr0065
http://refhub.elsevier.com/S0022-3476(17)30191-9/sr0065
http://refhub.elsevier.com/S0022-3476(17)30191-9/sr0070
https://grants.nih.gov/grants/guide/notice-files/NOT-OD-15-089.html
https://grants.nih.gov/grants/guide/notice-files/NOT-OD-15-089.html
http://refhub.elsevier.com/S0022-3476(17)30191-9/sr0075
http://refhub.elsevier.com/S0022-3476(17)30191-9/sr0075
http://refhub.elsevier.com/S0022-3476(17)30191-9/sr0080
http://refhub.elsevier.com/S0022-3476(17)30191-9/sr0080
http://refhub.elsevier.com/S0022-3476(17)30191-9/sr0080
http://refhub.elsevier.com/S0022-3476(17)30191-9/sr0085
http://refhub.elsevier.com/S0022-3476(17)30191-9/sr0085
http://refhub.elsevier.com/S0022-3476(17)30191-9/sr0085
http://refhub.elsevier.com/S0022-3476(17)30191-9/sr0085
http://refhub.elsevier.com/S0022-3476(17)30191-9/sr0090
http://refhub.elsevier.com/S0022-3476(17)30191-9/sr0090
http://refhub.elsevier.com/S0022-3476(17)30191-9/sr0090


Appendix

The RESTORE study investigators include Martha A.Q. Curley
(Principal Investigator; School of Nursing and the Perelman
School of Medicine, University of Pennsylvania, Philadel-
phia, PA; Critical Care and Cardiovascular Program, Boston
Children’s Hospital, Boston, MA); David Wypij, (Principal
Investigator–Data Coordinating Center; Department of Bio-
statistics, Harvard School of Public Health; Department of Pe-
diatrics, Harvard Medical School; Department of Cardiology,
Boston Children’s Hospital, Boston, MA); Geoffrey L. Allen
(Children’s Mercy Hospital, Kansas City, MO); Derek C. Angus
(Clinical Research, Investigation and Systems Modeling of Acute
Illness Center, Pittsburgh, PA); Lisa A. Asaro (Department of
Cardiology, Boston Children’s Hospital, Boston, MA); Judy A.
Ascenzi (The Johns Hopkins Hospital, Baltimore, MD); Scot
T. Bateman (University of Massachusetts Memorial Chil-
dren’s Medical Center, Worcester, MA); Santiago Borasino
(Children’s Hospital of Alabama, Birmingham, AL); Cindy
Darnell Bowens (Children’s Medical Center of Dallas, Dallas,
TX); G. Kris Bysani (Medical City Children’s Hospital, Dallas,
TX); Ira M. Cheifetz (Duke Children’s Hospital, Durham, NC);
Allison S. Cowl (Connecticut Children’s Medical Center, Hart-
ford, CT); Brenda L. Dodson (Department of Pharmacy, Boston
Children’s Hospital, Boston, MA); E. Vincent S. Faustino (Yale-
New Haven Children’s Hospital, New Haven, CT); Lori D.
Fineman (University of California San Francisco Benioff Chil-
dren’s Hospital at San Francisco, San Francisco, CA); Heidi R.
Flori (University of California at San Francisco Benioff Chil-
dren’s Hospital at Oakland, Oakland, CA); Linda S. Franck
(University of California at San Francisco School of Nursing,
San Francisco, CA); Rainer G. Gedeit (Department of

Pediatrics, Medical College of Wisconsin, Milwaukee, WI); Mary
Jo C. Grant (Primary Children’s Hospital, Salt Lake City, UT);
Andrea L. Harabin (National Heart, Lung and Blood Insti-
tute, National Institutes of Health, Bethesda, MD); Cath-
erine Haskins-Kiefer (Florida Hospital for Children, Orlando,
FL); James H. Hertzog (Nemours/Alfred I. duPont Hospital for
Children, Wilmington, DE); Larissa Hutchins (The Chil-
dren’s Hospital of Philadelphia, Philadelphia, PA); Aileen L.
Kirby (Oregon Health and Science University Doernbecher
Children’s Hospital, Portland, OR); Ruth M. Lebet (School of
Nursing, University of Pennsylvania, Philadelphia, PA); Michael
A. Matthay (University of California at San Francisco School
of Medicine, San Francisco, CA); Gwenn E. McLaughlin (Holtz
Children’s Hospital, Jackson Health System, Miami, FL); JoAnne
E. Natale (University of California Davis Children’s Hospi-
tal, Sacramento, CA); Phineas P. Oren (St. Louis Children’s Hos-
pital, St. Louis, MO); Nagendra Polavarapu (Advocate Children’s
Hospital-Oak Lawn, Oak Lawn, IL); James B. Schneider (Cohen
Children’s Medical Center of New York, Hyde Park, NY); Adam
J. Schwarz (Children’s Hospital of Orange County, Orange, CA);
Thomas P. Shanley (C. S. Mott Children’s Hospital at the Uni-
versity of Michigan, Ann Arbor, MI); Shari Simone (Univer-
sity of Maryland Medical Center, Baltimore, MD); Lewis P.
Singer (The Children’s Hospital at Montefiore, Bronx, NY);
Lauren R. Sorce (Ann & Robert H. Lurie Children’s Hospital
of Chicago, Chicago, IL); Edward J. Truemper (Children’s Hos-
pital and Medical Center, Omaha, NE); Michele A. Vander
Heyden (Children’s Hospital at Dartmouth, Dartmouth, NH);
R. Scott Watson (Center for Child Health, Behavior and De-
velopment, Seattle Children’s Research Institute, Seattle, WA);
Claire R. Wells (University of Arizona Medical Center, Tucson,
AZ).
Martha A.Q. Curley1,2, David Wypij3,4,5, Geoffrey L. Allen6, Derek C. Angus7, Lisa A. Asaro8, Judy A. Ascenzi9, Scot T. Bateman10, Santiago Borasino11, Cindy Darnell Bowens12, G. Kris Bysani13, Ira M. Cheifetz14, Allison S. Cowl15, Brenda L. Dodson16, E. Vincent S. Faustino17, Lori D. Fineman18, Heidi R. Flori19, Linda S. Franck20, Rainer G. Gedeit21, Mary Jo C. Grant22, Andrea L. Harabin23, Catherine Haskins-Kiefer24, James
H. Hertzog25, Larissa Hutchins26, Aileen L. Kirby27, Ruth M. Lebet28, Michael A. Matthay29, Gwenn E. McLaughlin30, Joanne E. Natale31, Phineas P. Oren32, Nagendra Polavarapu33, James B. Schneider34, Adam J. Schwarz35, Thomas P. Shanley36, Shari Simone37, Lewis P. Singer38, Lauren R. Sorce39, Edward J. Truemper40, Michele A. Vander Heyden41, R. Scott Watson42, and Claire R. Wells43From the1Principal Investigator; School of
Nursing and the Perelman School of Medicine, University of Pennsylvania, Philadelphia, PA;2Critical Care and Cardiovascular Program, Boston Children’s Hospital, Boston, MA;3Principal Investigator—Data Coordinating Center; Department of Biostatistics, Harvard School of Public Health, Boston, MA;4Department of Pediatrics, Harvard Medical School, Boston, MA;5Department of Cardiology, Boston Children’s Hospital, Boston, MA;6Children’s Mercy Hospital, Kansas City, MO;7Clinical Research, Investigation and Systems Modeling of Acute Illness Center, Pittsburgh,
PA;8Department of Cardiology, Boston Children’s Hospital, Boston, MA;9The Johns Hopkins Hospital, Baltimore, MD;10University of Massachusetts Memorial Children’s Medical Center, Worcester, MA;11Children’s Hospital of Alabama, Birmingham, AL;12Children’s Medical Center of Dallas, Dallas, TX;13Medical City Children’s Hospital, Dallas, TX;14Duke Children’s Hospital, Durham, NC;15Connecticut Children’s Medical Center, Hartford, CT;16Department of Pharmacy, Boston Children’s Hospital, Boston, MA;17Yale-
New Haven Children’s Hospital, New Haven, CT;18University of California San Francisco Benioff Children’s Hospital at San Francisco, San Francisco, CA;19University of California at San Francisco Benioff Children’s Hospital at Oakland, Oakland, CA;20University of California at San Francisco School of Nursing, San Francisco, CA;21Department of Pediatrics, Medical College of Wisconsin, Milwaukee, WI;22Primary Children’s Hospital, Salt Lake City, UT;23National Heart, Lung and Blood Institute, National Institutes of Health, Bethesda,
MD;24Florida Hospital for Children, Orlando, FL;25Nemours/Alfred I. duPont Hospital for Children, Wilmington, DE;26The Children’s Hospital of Philadelphia, Philadelphia, PA;27Oregon Health & Science University Doernbecher Children’s Hospital, Portland, OR;28School of Nursing, University of Pennsylvania, Philadelphia, PA;29University of California at San Francisco School of Medicine, San Francisco, CA;30Holtz Children’s Hospital, Jackson Health System, Miami, FL;31University of California Davis Children’s Hospital,
Sacramento, CA;32St. Louis Children’s Hospital, St. Louis, MO;33Advocate Children’s Hospital-Oak Lawn, Oak Lawn, IL;34Cohen Children’s Medical Center of New York, Hyde Park, NY;35Children’s Hospital of Orange County, Orange, CA;36C. S. Mott Children’s Hospital at the University of Michigan, Ann Arbor, MI;37University of Maryland Medical Center, Baltimore, MD;38The Children’s Hospital at Montefiore, Bronx, NY;39Ann and Robert H. Lurie Children’s Hospital of Chicago, Chicago, IL;40Children’s Hospital and
Medical Center, Omaha, NE;41Children’s Hospital at Dartmouth, Dartmouth, NH;42Center for Child Health, Behavior and Development, Seattle Children’s Research Institute, Seattle, WA; and43University of Arizona Medical Center, Tucson, AZ

THE JOURNAL OF PEDIATRICS • www.jpeds.com Volume ■■

5.e1 Natale et al

FLA 5.4.0 DTD ■ YMPD9003_proof ■ March 2, 2017


	 Racial and Ethnic Disparities in Parental Refusal of Consent in a Large, Multisite Pediatric Critical Care Clinical Trial
	 Methods
	 Statistical Analyses

	 Results
	 Discussion
	 References
	 Appendix




