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Abstract
OBJECTIVES—The purposes of this study were to quantify the time and effort involved in
obtaining prenatal consent for the Neonatal Research Network Surfactant Positive Airway
Pressure and Pulse Oximetry Randomized Trial (SUPPORT) and to determine whether the
enrolled infants were representative of the eligible population.

METHODS—Eligible subjects were likely to deliver in the SUPPORT gestational age window
(24–27 6/7; weeks). Data included who approached the subjects for consent, how often they
approached, the duration of each contact, whether consent was obtained, and whether subjects
were enrolled in the trial. Eligible, nonenrolled infants entered into the Neonatal Research
Network Generic Database throughout the period of SUPPORT enrollment were compared with
enrolled infants.

RESULTS—A total of 2826 women were identified at 18 sites, 2228 were approached for
consent, and 1219 (54.7%) agreed. For 76.9% of those approached, <3 visits (mean: 2.0 ± 1.2
visits) were required to complete the consent process. Of the 659 infants with consent who were
delivered within the study window, 611 were enrolled. Mothers who received a neonatal
consultation were more likely to give consent (P < .001). The proportion of infants not exposed to
steroids was significantly greater in the nonapproached group than in the approached group
(20.0% vs 3.4%; P < .0001).

CONCLUSION—In a trial that involved preterm infants and required prenatal consent, >5
women were identified as being likely to deliver in the SUPPORT gestational age window for
each 1 who delivered an enrolled infant.
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Informed consent ensures that subjects enrolled in research trials are appropriately informed
of the risks and benefits and come to the trial voluntarily. Traditionally, consent is obtained
directly from the subjects when they are in a condition to understand and to participate in the
process. In trials involving infants who will receive an intervention at or near the time of
birth, the process requires approaching families before delivery.

Funding for clinical trials often is based on a model of capitation in which a site is paid on
the basis of the number of subjects enrolled. Funds may be awarded for screening for
eligible subjects, but usually centers are not paid for the time required to seek or to obtain
consent for subjects who are not enrolled. Because prospective data comparing the number
of families that are approached in the prenatal period with the number of infants who are
enrolled have not been available, the current model may not account adequately for time
spent by study staff members to screen, to approach, and to enroll all eligible subjects.

The Surfactant Positive Airway Pressure and Pulse Oximetry Trial in Extremely Low Birth
Weight Infants (SUPPORT) was a randomized, factorial, 2 × 2 design, multicenter trial
conducted by the National Institute of Child Health and Human Development (NICHD)
Neonatal Research Network (NRN). The trial compared prospectively continuous positive
airway pressure therapy and a protocol-driven, limited, ventilatory strategy begun in the
delivery room and continued in the NICU with early (<1-hour) intratracheal administration
of surfactant, followed by conventional mechanical ventilation. Infants also were assigned
randomly to a prospective comparison of a lower pulse oxygen saturation target range
(85%–89%) and a higher, more-conventional, pulse oxygen saturation target range (91%–
95%) until the infant no longer required ventilatory support or oxygen, by using purpose-
altered oximeters. Early screening and enrollment in the SUPPORT suggested that prenatal
screening and consent were labor-intensive, and the number of patients enrolled seemed to
be much smaller than the number screened. Therefore, this prospective, secondary study was
designed to quantify the prenatal screening and consent process, to determine the time,
effort, and other factors that contribute to successful enrollment of patients in a complex trial
conducted by an experienced, multicenter, trial network. The second objective of the study
was to determine whether the subjects enrolled in the trial were representative of the overall
eligible population.

METHODS
This was a prospective cohort study of the prenatal consent practices of research personnel
in the SUPPORT. Data for this secondary study were collected during the second half of the
SUPPORT. Eligible infants were infants born at NRN centers at gestational ages (GAs) of
24 0/7 to 27 6/7 weeks, without known malformations, for whom full postnatal treatment
was planned. SUPPORT enrollment began in February 2005 and ended in February 2009.

Eligible subjects for the prenatal consent secondary study were women the obstetric/
perinatal staff members thought were likely to deliver in the SUPPORT GA window.
Clinical data were collected by trained research coordinators, and all analyses were
performed at a central data coordinating center (RTI International, Research Tri-angle Park,
NC). If the parents were not approached for consent, then the reason was recorded. If the
parents were approached, then the staff members recorded the total number of times the
parents were approached, the duration of the attempts made, and whether permission was
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obtained from the obstetrician to approach the parents for prenatal consent. Because a
neonatal consultation often is performed as part of clinical management in this population,
staff members recorded whether a consultation was performed, whether consent was
discussed during the consultation, and whether consent was obtained at the time of the
consultation. The institutional review boards for some centers required that a consultation be
completed before consent, and this was also recorded. Women who were approached were
asked whether they were asked to participate in any other studies involving themselves or
their infants. Finally, the study staff members were asked to estimate the time required to
obtain a decision regarding consent.

Data were collected at each of the 18 NICHD NRN centers until 50 mothers had delivered
within the GA window at the center. Data forms were keyed by the centers and transmitted
electronically to the data coordinating center. As part of the ongoing NRN Generic
Database(GDB)observational study, data were collected routinely for inborn infants at NRN
centers, including most of those who met the GA eligibility criteria for the SUPPORT.
These data were used to identify eligible, nonenrolled infants and to evaluate whether
infants enrolled in the SUPPORT represented the eligible NRN population.

To determine the representativeness of the population enrolled in the SUPPORT, data from
the GDB were obtained for infants born at NRN centers during the period of SUPPORT
enrollment who met the enrollment criteria for SUPPORT participation. For eligible but
nonenrolled infants, information was collected on prenatal care, prenatal steroid treatment,
and demographic characteristics. These data were compared for infants who were or were
not enrolled in the SUPPORT, to assess whether the trial had enrolled a representative
sample of the available population. In addition, comparisons were made between eligible
infants whose mothers were or were not approached for the SUPPORT.

We performed bivariate statistical analyses by using χ2 tests and Student’s t tests. All
statistical analyses were performed by using SAS 9.1.3 (SAS Institute, Cary, NC). P values
of <.05 were considered statistically significant. This trial was approved by the institutional
review boards of all participating centers and RTI International.

RESULTS
Between October 2005 and February 2009, a total of 2826 women at 18 NRN centers were
identified as being at risk of delivering a premature infant between 24 and 27 6/7 weeks of
gestation and were otherwise eligible for participation in the SUPPORT. At 13 centers, >50
women (range: 51–90 women) delivered in the GA window before the centers stopped
collecting data. All data collected by participating centers were included in this analysis. The
results of analyses using only the first 50 women from the centers that overenrolled were not
significantly different. Screening, enrollment, and consent numbers according to center are
presented in Fig 1.

A total of 2228 women were approached for informed consent. The 2 most-frequent reasons
for not attempting to obtain consent were inability to obtain consent from the mother and
lack of time before delivery (Table 1). Reasons mothers were considered unable to give
consent included being in active labor, being too young, or having a mental or physical
health issue that precluded approach. Common reasons within the “other” category were
fetal abnormalities and language barriers that made informed consent impossible. Of note
relative to the issue of language is the fact that, despite available, telephone-based,
translation services, some institutional review boards do not allow research consent without
a written consent form in the primary language of the person involved.
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Study coordinators or research nurses made 74.7% of all approaches. For 76.9% of the
women approached, consent was attempted <3 times (overall mean: 2.0 ± 1.2 times). The
frequency of approaches ranged from 1 time (n = 900) to 11 times (n = 2). The median time
spent to obtain a decision regarding consent was <1 hour, regardless of the decision. The
estimated GAs at the time of screening were not significantly different for those who
consented and those who did not. Of the 2228 mothers who were approached, 1219 (54.7%)
gave consent, and 581 (26.1%) subsequently delivered within the SUPPORT GA window.
Of those, 536 (92.3%) delivered infants who were enrolled (Fig 2). Forty-eight (7.3%) of the
659 infants with consent who were born in the GA window were not enrolled, usually
because of lack of staffing, equipment, or time. Only 19% of the mothers who were screened
delivered infants who were subsequently enrolled in the study. A neonatal consultation was
performed in 69.7% of cases in which the parents were approached for consent. Mothers
who received a neonatal consultation were more likely to consent (P < .001), but consent
was obtained during the consultation in only 11.6% of cases.

We estimated the cost of the consent process by using data from the questionnaire. Because
the time needed to obtain consent was not recorded as a continuous variable, the costs were
calculated as ranges. It took between 1735 and 2790 hours to obtain consent decisions from
the 2228 mothers who were approached, to enroll 611 infants. On the basis of the standard
coordinator salary for the NRN at the time of the trial, this represents between $65 945 and
$106 029. If we add the time needed to screen 2826 mothers, estimating that screening
required 5 to 10 minutes per mother, then the total time and cost estimates for screening and
consent to enroll 611 infants range from 1971 to 3261 hours and from $74 894 to $123 927,
respectively. With the assumption of equivalent enrollment for the part of the trial not
covered by this secondary study, the total screening and consent costs for the trial would
have been between $161 311 and $266 920.

Comparison of all infants in the GDB who were eligible for SUPPORT but whose mothers
were not approached with infants whose mothers were approached revealed several
important differences (Table 2). Approached mothers were significantly more likely to be
older and to have a high school education, private medical insurance, and ≥1 prenatal visit.
Infants of approached mothers were more likely to be non-Hispanic white. A significantly
larger proportion of eligible infants whose mothers were not approached had no prenatal
steroid exposure, compared with infants whose mothers were approached (20.0% vs 3.4%; P
< .001). Maternal parity was lower among women who were approached, but gravidity was
not significantly different between the groups. Eligible infants in the GDB who were not
enrolled in the SUPPORT had mothers who were significantly less likely to have insurance
and to have received prenatal care and were >4 times more likely to have received no
prenatal steroid treatment, compared with enrolled infants (15.7% vs 3.8%) (Table 3).

DISCUSSION
To our knowledge, this is the first study to evaluate the time and effort required to approach
and to obtain prenatal consent from parents for the enrollment of their unborn infants. Our
results revealed that 5 families needed to be identified and screened for every 1 infant
enrolled successfully. Only 47.7% of women who consented proceeded to deliver infants in
the study window. Although the time needed to obtain consent was recorded as a discrete
variable, we found that the median was between 30 minutes and 1 hour. Multiplication of
these bounds by the number of women approached for each enrolled infant (3.6 women)
yielded a median value for coordinator time required to enroll 1 infant of 1.8 to 3.6 hours,
compared with the original trial design of 1.5 to 2 hours. With the assumption that the
SUPPORT enrollment rate was equivalent before data collection for the prenatal consent
study began, the findings suggest that >4200 hours were spent screening >6000 women and
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approaching nearly 4800 women for consent to enroll 1316 infants in the SUPPORT. This
estimate includes the time spent screening women who were not approached for consent,
approaching women who did not consent, and obtaining consent from women who did not
deliver in the GA window.

As can be seen in Fig 1, there was significant variation between centers in the process of
enrollment. We have found this to be true in every trial in which we have participated, and
we think that further analysis of why some centers enroll subjects at faster rates is a question
worthy of further research.

Morley et al1 reviewed parents’ willingness to participate in multiple trials in the neonatal
period and found that most parents (74%) were willing to allow their infants to participate in
multiple trials. We had concerns that the burden of being approached for multiple trials
would affect SUPPORT enrollment, especially because 5 centers also belonged to a
maternal/fetal research network. We found that only 8.4% of women reported having been
approached for another trial at the time of the SUPPORT consent discussion, probably
because this involved prenatal consent and the window was early in gestation.

Because of the unique attributes of the NRN, we were able to obtain demographic data from
the GDB for infants who were delivered in the SUPPORT GA window but were not enrolled
in the study. Therefore, we were able to compare infants who were or were not enrolled and
infants whose mothers were or were not approached. The approached versus nonapproached
data help us to understand what part of the population never had an opportunity to
participate in the enrollment process, as well as the reasons. The enrollment data allowed us
to compare the subjects who were enrolled in the trial with those who were eligible but not
enrolled. The result of the consent process was very inefficient and costly and biased the
trial enrollment, such that the mothers and their infants differed in important ways from the
available eligible population of very pre-term infants. Infants born to women who were not
approached for consent were almost 6 times more likely not to have been exposed to
prenatal steroid treatment, which is an intervention known to be associated with better short-
and longer-term outcomes for preterm infants.2 They also were more likely to be more
immature, and their mothers were significantly less likely to have insurance and to have
received prenatal care.

The Consolidated Standards for Reporting of Trials is a document created with the intent of
standardizing items reported in trial publications, including a checklist of necessary items.3,4
The standards require a flowchart depicting participants to quantify eligible populations, but
they do not require identification of the demographic features of the nonenrolled group or
the similarity of that group to the enrolled or consent-providing populations. In a review of
National Institutes of Health (NIH)-funded interventional, randomized, controlled trials,
Charlson and Horwitz5 found that only one-half of such trials collected any data on subjects
who were eligible but not enrolled; for the trials that collected data, only 27% of
nonenrollment of eligible subjects was the result of subject refusal. Following the
Consolidated Standards for Reporting of Trials standards in all prenatal consent trials and
obtaining basic demographic information for all eligible infants should help us understand
whether similar reduction biases in enrollment occur in other studies.

Blinding has always been the standard method for protecting trials from biased enrollment.
However, these controls protect the trial only from internal bias and do not provide
protection against potential selection bias, as noted in our experience. Blinding does not
guarantee the external validity of the findings or their generalizability to nonstudy patients.
Manning6 and Silverman7 voiced concerns about this type of selection bias, stating that a
disproportionate number of vulnerable, deprived families are involved in clinical research.
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Harth and Thong8 questioned parents who had volunteered in an asthma trial in Australia
and concluded that volunteering parents were “significantly more socially disadvantaged
and emotionally vulnerable.” In a study of recruitment and retention of premature infants in
an early intervention trial, Constantine et al9 found significant enrollment biases related to
race, weight, and site. Mitchell and Kline10 noted significantly greater proportions of black
patients, uninsured patients, and Medicaid recipients in the nonparticipant group in a
minimal-risk emergency department study. Aagaard-Tillery et al11 found that black subjects
and Hispanic subjects were significantly less likely to allow use of their genetic samples for
future studies. In our study, the sociodemographic variables tended to favor the enrolled
group.

Our analysis suggested that underprivileged subjects were less likely to participate. Because
this trial included subjects from 18 academic centers with long-term experience in
randomized trials and a broad racial, ethnic, and socioeconomic mixture of populations, it is
not likely that the bias represents an intention to include or to exclude any group. It seems
more likely that subjects who did not receive prenatal care and thus did not have access to
prenatal steroid treatment were more likely to come to the hospital on an emergency basis to
deliver their infants, which did not allow time for the research team to obtain informed
consent. The logical conclusion is that the nonenrollment of many subjects in this trial,
despite the significant time and effort spent by the coordinators to include as many infants as
possible, represents the nature of the prenatal consent process itself, which requires that
women be approached at some time between admission and delivery.

Title 45 of the Code of Federal Regulations allows institutional review boards to waive
some or all elements of consent.12 Our current observations and previous experience suggest
that allowing trials comparing routinely used interventions to defer the consent process until
after birth may increase the inclusion of the sickest and most at-risk populations. This would
ensure that the infants enrolled in such trials would not differ significantly from the overall
eligible population unless there was an actual difference in postdelivery consent rates among
different social or ethnic groups. Trials involving an experimental drug or device or rising
above the level of minimal risk obviously would not be appropriate for this type of
enrollment.

CONCLUSIONS
Our prospective analysis of the process of prenatal consent in the SUPPORT has shown that
prenatal screening and consent are labor-intensive, that enrollment numbers may be
significantly lower than screening and consent rates, and that the population enrolled may
not be representative of the total eligible population. In this complex interventional trial
involving preterm infants, nearly 5 women were identified as being likely to deliver an
infant in the GA window for every 1 infant enrolled in the trial. Rates of prenatal steroid
exposure were significantly higher among infants enrolled in the SUPPORT, compared with
infants who were eligible but not enrolled, with a similar difference between infants born to
women who were approached or not approached. The present technique of obtaining
prenatal informed consent is very difficult, time-consuming, and costly and has the potential
to enroll selectively a group that is not representative of the available population.
Comparative trials that examine the outcomes of 2 currently accepted practices and that have
been identified as minimal risk should be considered favorably for waivers of consent.
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GA gestational age
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FIGURE 1.
Numbers of women who were screened, provided consent, and were enrolled, according to
center.

Rich et al. Page 9

Pediatrics. Author manuscript; available in PMC 2011 March 15.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript



FIGURE 2.
Modification of the Consolidated Standards for Reporting of Trials diagram, showing the
flow of participants through the enrollment stage of a randomized trial using prenatal
consent. IUFD indicates intrauterine fetal demise.
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TABLE 1

Reasons for Not Approaching Mothers for Consent

Reason n (%)

Mother not able to provide consent 141 (23.6)

Insufficient time 140 (23.4)

Early discharge 73 (12.2)

Study staff members not available 38 (6.4)

Consultation not performed when required before consent 18 (3.0)

Not aware of admission 35 (5.9)

Other 153 (25.5)
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TABLE 2

Demographic Data Comparing Infants Whose Mothers Were Approached for Consent and Infants Whose
Mothers Were Not Approached

Infants Whose Mothers Were
Approached (N = 2082)

Infants Whose Mothers Were Not
Approached (N = 2290) P

Maternal age, mean ± SD, y 27.5 ± 6.4 26.9 ± 6.8 .0071

White, non-Hispanic, n (%) 853 (41.0) 774 (33.9) <.0001

Maternal gravidity, mean ± SD 2.7 ± 2.0 2.9 ± 2.1 .0844

Maternal parity, mean ± SD 2.2 ± 1.4 2.3 ± 1.5 .0463

Maternal education more than high school, n (%) 1134 (75.3) 1090 (68.3) <.0001

Self-pay/uninsured, n (%) 130 (6.3) 228 (10.0) <.0001

≥1 prenatal visit, n (%) 2015 (96.8) 2112 (92.4) <.0001

No antenatal steroid treatment, n (%) 71 (3.4) 457 (20.0) <.0001
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TABLE 3

Demographic Data Comparing Infants Who Were Enrolled in SUPPORT With Infants Who Were Eligible But
Not Enrolled

Enrolled Infants (N = 1316) Nonenrolled Infants (N = 3056) P

Maternal age, mean ± SD, y 27.1 ± 6.4 27.2 ± 6.7 .7107

White, non-Hispanic, n (%) 521 (39.7) 1106 (36.3) .0329

Maternal gravidity, mean ± SD 2.8 ± 2.0 2.8 ± 2.0 .9438

Maternal parity, mean ± SD 2.3 ± 1.5 2.3 ± 1.5 .7725

Maternal education more than high school, n (%) 708 (74.1) 1516 (70.61) .0490

Self-pay/uninsured, n (%) 81 (6.2) 227 (9.1) .0012

≥1 prenatal visit, n (%) 1263 (96.0) 2864 (93.9) .0052

No antenatal steroid treatment, n (%) 50 (3.8) 478 (15.7) <.0001
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