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A B S T R A C T

Background/Aims: Recruitment and retention of research participants are challenging and critical components of
successful clinical trials and natural history studies. Infants with spinal muscular atrophy (SMA) have been a
particularly challenging population to study due to their fragile and complex medical issues, poor prognosis and,
until 2016, a lack of effective therapies. Recruitment of healthy infants into clinical trials and natural history
studies is also challenging and sometimes assumed to not be feasible.
Methods: In 2011, our group initiated a two-year, longitudinal natural history study of infants with SMA and
healthy infant controls to provide data to assist in the analysis and interpretation of planned clinical trials in
infants with SMA. The recruitment goal was to enroll 27 infants less than 6 months of age with SMA and 27 age-
matched healthy infants within the two-year enrollment period. A detailed recruitment and retention plan was
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developed for this purpose. In addition, a survey was administered to participant families to understand the
determinants of participation in the study.
Results: All healthy infants were recruited within the study's first year and 26 SMA infants were recruited within
the two-year recruitment period. Thirty-eight participant families responded to the recruitment determinants
survey. Nearly half of respondents (18/38, 48%) reported that they first heard of the study from their physician
or neurologist. The most common reason to decide to enroll their infant (22/38, 58%) and to remain in the study
(28/38, 74%) was their understanding of the importance of the study. Thematic recruitment tools such as a study
brochure, video on social media, and presentations at advocacy meetings were reported to positively influence
the decision to enroll.
Conclusions: A proactive, thematic and inclusive recruitment and retention plan that effectively communicates
the rationale of a clinical study and partners with patients, advocacy groups and the local communities can
effectively recruit participants in vulnerable populations. Recommendations for the proactive integration of
recruitment and retention plans into clinical trial protocol development are provided.

1. Introduction

Recruitment into clinical trials, particularly in vulnerable patient
populations (ie: economically disadvantaged, racial and ethnic mino-
rities, children, the elderly, prisoners and those with terminal illness) is
a challenge that affects the cost and timeliness of delivering those po-
tential therapies [1]. An analysis of studies registered in 2011 within
the National Library of Medicine clinical trial registry demonstrated
that 19% of the clinical trials closed or terminated due to failure to meet
accrual goals [2].

Lack of awareness regarding to the availability of clinical trials is
one factor for low enrollment [3]. This is often due to a lower priority
placed on research by clinicians who are focused on clinical manage-
ment [4,5]. There is also the belief by some practitioners that families
will be overburdened by being asked to participate in research, despite
evidence to the contrary [6]. On the other hand, altruism is a major
factor for research participation reported by research participants [7].
Healthy volunteers and people enrolled in observational studies more
generally state the benefits to enrollment are intangible and include
feelings of enhanced self worth and knowing that “one has done a good
deed” so long as the trial is not too overwhelming [8,9].

Spinal muscular atrophy (SMA) is a progressive, genetic motor
neuron disease that affects 1 in 6000–10,000 births and is the leading
genetic killer of infants [10]. SMA is characterized by progressive
muscular weakness and in the most common and severe form (type 1),
infants do not achieve sitting or higher level motor skills, and re-
spiratory insufficiency and death often occur within the first two years
of life [10,11]. This population presents clear challenges for recruit-
ment; infants suffering from a terminal illness with, at the time of our
study, no effective therapy. Recruitment in past SMA natural history

studies was variably successful in meeting recruitment goals for chil-
dren older than 6 months and when done retrospectively [12–14].
However, even in a therapeutic trial, enrollment for infantile-onset SMA
has been slow due to many patients being too weak to travel, or not
interested if the trial includes a placebo arm [14].

The NeuroNEXT SMA Infant Biomarker Study was a prospective,
longitudinal natural history study of infants with infantile-onset SMA
begun in 2012 [15,16]. Between December 14, 2012 and September 10,
2014, 26 SMA and 27 healthy infants were enrolled marking a suc-
cessful and on-time recruitment into the study (Fig. 1) [15]. The last
study visit occurred in August, 2015. Twenty-three healthy infants
(85.2%) completed the study. Two healthy infants (7.4%) discontinued
because parents moved from a study site, and two were lost to follow
up. Seven SMA infants (26.9%) completed the study. There were 12
deaths (46.2%) in the SMA cohort, and 7 infants (26.9%) withdrew
from the study prior to the 24-month visit [16]. The success of the study
has contributed to the interpretation of clinical trials in this population
and to the approval of the first FDA-approved medication for SMA and
promises to contribute to numerous clinical trials involving the study of
motor function in infants [17–19].

Here, we report the details of the SMA Infant Biomarker Study re-
cruitment and retention plan. In addition, we report the results of a
questionnaire sent to participant families to determine factors that in-
fluenced recruitment and retention. Finally, we provide recommenda-
tions for the proactive integration of recruitment and retention plans
into clinical trial protocol development.

Fig. 1. Cumulative enrollment of the NeuroNEXT SMA
Infant Biomarker Study Enrollment of 27 healthy control
infants (blue line) and 26 infants with SMA (red line) ex-
ceeded expected 2-year enrollment estimate (dotted black
line). (For interpretation of the references to color in this
figure legend, the reader is referred to the Web version of this
article.)
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