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Abstract

Background—While rarely used for supplementation trials in the U.S., schools present a
practical alternative to a clinical setting.

Purpose—We describe the successful recruitment and retention of urban schoolchildren into a 6-
month randomized, double-blind vitamin D3 supplementation trial.

Methods—Boston-area urban schoolchildren, aged 8-15 years, were recruited in 2011-2012
through classroom and auditorium presentations. Informed consent forms in five languages were
sent home to parents. Retention methods included regular telephone calls and gift cards for
completed study visits.

Results—In total, 691 schoolchildren enrolled. Their mean (SD) age was 11.7 (1.4) years; 59%
were from racial/ethnic minorities and 68% qualified for free or reduced-price school meals.
Multi-level, culturally-sensitive, creative approaches contributed to success in recruitment and
retention. Of 691 participants, 81% completed the 6-month intervention period. Reasons for
attrition included missed appointments and fear of a blood draw. More children from households
with higher incomes were retained than those from households with lower incomes (85% vs. 79%,
respectively, P=0.04).
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Limitations—The need for three fasting blood draws over the 6-month supplementation period
was a limiting factor in the recruitment and retention of children in this study.

Conclusions—Recruitment of urban children into a school-based randomized controlled trial
represents a feasible approach for a supplementation study. Particular attention to children of
lower socioeconomic status may enhance participation and retention when conducting intervention
studies among diverse populations.
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Introduction

Well-designed recruitment and retention efforts are critical to the success of longitudinal
research studies. Schools are a natural setting to conduct studies with children in part due to
multiple levels of support,k: 2 but especially when recruiting typically hard-to-reach
populations such as those of lower socioeconomic status and racial/ethnic minorities.3
Collecting questionnaire, anthropometric, and biological datal- 2 and distributing a dietary
supplement in the school setting® ® may circumvent barriers associated with clinical
settings, which may include low participation/recruitment,* ® poor compliance with a
dietary supplement,# poor attendance at study visits,® and inadequate inclusion of the
population of interest.> 7 Moreover, conducting research within the familiar school setting
can mitigate consequences of a possible distrust of medical research,810 which may be
magnified when children and clinical procedures such as blood draws are involved.11 12
Though schools have been used as the site for randomized supplementation trials
internationally,3 14 very few supplementation studies have been conducted within a school
setting in the U.S.4 5

Recruiting participants into school-based research requires a multi-level strategy1-3: 15
directed at the district, school, and individual parent and child levels. Understanding
effective strategies for and barriers to recruitment and retention of children to a school-based
randomized trial may provide valuable insight into a practical alternative to a clinical
setting. Engagement of racial/ethnic minorities and individuals of lower socioeconomic
status in research has been found to be impeded by a possible mistrust of scientific
investigators,8 resulting in lower participation and higher dropout rates. In recent pediatric
weight management interventions, for example, non-white non-Hispanic children were 1.5
times as likely to drop out as white non-Hispanic children,16 and lower household income
predicted lower treatment attendance (=0.265, P=0.03).17 Thus, strategies tailored to these
specific populations are expected to promote recruitment and retention.

Previous research in Boston-area children has demonstrated a high prevalence of inadequate
blood concentrations of vitamin D,18-20 assessed through the serum biomarker 25-
hydroxyvitamin D [25(OH)D]. Vitamin D supplementation trials conducted in U.S. children
and adolescents have reported improvements in vitamin D status?1-23 and in other health
markers such as fasting glucose24 and insulin.2 However, few have utilized a randomized
double-blind controlled trial protocol,23: 25 and none has done so within schools. Thus, little
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is known about successful strategies for recruitment and retention when conducting a
supplementation intervention in schools in the U.S. Our objective is to describe the methods
of recruitment and retention of urban schoolchildren from racially-diverse and
socioeconomically-challenged communities into a randomized, double-blind vitamin D3
supplementation trial, the Daily D Health Study, and to present the recruitment and retention
results achieved.

Participants and study design

Schoolchildren in the 4t through 8t grades (aged 8-15 years) during the 2011-2012 and
2012-2013 school years were recruited from public elementary and middle schools in four
urban school districts in the Boston, MA, area to participate in the study. Recruitment was
conducted in two waves in fall 2011 and fall 2012; the same time period in both years was
selected to control for seasonal effects on vitamin D status. All children enrolled in the 4t
through 8t grades were invited to participate. The study protocol and study documents were
approved by Tufts University's Institutional Review Board (IRB), and both parental
informed consent and the child's assent were obtained before inclusion in the study.
Eligibility was determined upon review of returned parental informed consent forms and an
accompanying parent questionnaire, which included questions about medical conditions and
medication and supplement use by the child.

All study visits were conducted in person at the school of enrollment; parents attended the
baseline visit and some but not all of the remaining study visits with participating children.
At the baseline visit, children were randomized in a double-blind manner to one of three
daily vitamin D3 supplementation doses (600 IU, 1000 1U, or 2000 1U) for 6 months.
Thereafter, children completed follow-up visits at 3, 6, and 12 months. The primary
outcomes of this study were changes in serum 25(0OH)D and blood glucose and lipids over
the 6-month supplementation period. Study supplements were distributed directly to parents
at the school at the baseline and 3-month visits, but in rare instances the supplements were
mailed to the parent at the 3-month visit.

Recruitment strategies

Our recruitment strategies were implemented at two primary levels: (1) the district and
school level and (2) the child and parent level (Table 1). Boston-area urban school districts
were recruited based on racial/ethnic diversity and having greater than 60% of enrolled
children qualifying for free or reduced-price meals. Selection of the districts and schools to
recruit was initially derived from previous successes in community intervention research by
the study investigators'8: 26 and the recognized need for a vitamin D supplementation trial in
these communities of children at greater risk for inadequate serum 25(OH)D.18 20 Once the
superintendent of each school district agreed to participate, the principal investigator and
study staff met with school principals to enroll interested schools within the district, and to
establish primary contacts, which included school health teachers, nurses, and secretaries.
Study staff collaborated with these contacts to determine the best recruitment methods and
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agree upon data collection logistics. Participating schools were given a monetary incentive,
divided between the beginning and end of the study.

Further interest and support was generated for the study at Parent Teacher Association
meetings, teacher and staff meetings, and open houses. Study information was included in
school newsletters, and informational flyers were distributed to the children. Parents were
instructed that they would receive a letter informing them of their child's blood lipid results
and vitamin D status [serum 25(OH)D] from the baseline study visit upon completion of
study participation.

Schoolchildren were recruited predominantly through classroom and auditorium
presentations. Informed consent and assent forms and study information materials were
provided to all 4™ through 8™ grade children primarily by study staff, but in some cases
were distributed by school administrative staff, teachers, or nurses. Study materials were
available in the major languages spoken in the communities: English, Spanish, Portuguese,
Haitian/Creole, and Mandarin. Children who expressed interest in participating in the study
were instructed to take the materials home to share with their parents and to return the
completed informed consent and assent forms and questionnaires to a specific location or
person within the school by a specified date, which ranged from 1 to 3 weeks after
distribution. Children who were taking dietary supplements containing vitamin D, receiving
oral glucocorticoids, or had chronic diseases that affect bone metabolism, including rickets,
cystic fibrosis, kidney disease, sarcoidosis, irritable bowel syndrome, epilepsy, or HIV/
AIDS, were excluded from study participation. Some principals and other school staff
assisted with recruitment by organizing presentations and collecting consent and assent
forms.

Retention strategies

As outlined in Table 1, our retention strategies took place at multiple levels. At the district
and school level, they were designed to keep the superintendents, principals, and school staff
interested and supportive of the study team's efforts. Study staff maintained communication
with the primary contacts with regular emailed messages and telephone calls, which
provided updates on the study's progress and timeline. Study staff also received important
logistical help from these communications, especially contact information for children who
had moved or whose telephone numbers had changed.

We also employed various retention strategies at the parent and child level. Adherence and
retention telephone calls were conducted in the household's language one week after the
baseline visit, monthly thereafter, and before each study visit. The call script focused on
troubleshooting any issues that could reduce adherence or retention and reminded families
about gift cards being given to the children at the visit. The main study incentive provided to
children was a $25 gift card to a national retailer at each visit. Children also were given clip-
magnets to display their study calendars and to help them remember to take the supplement.
Other retention strategies included follow-up letters for those not reached by telephone and
birthday and Valentine's Day cards. On rare occasions, vitamin D supplements were mailed
home for hard-to-reach parents (3-month visit only).
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Another strategy at the parent and child level that aimed to strengthen the study's identity
and facilitate a bond with the study, as reported elsewhere,® was the creation of a study
name (the Daily D Health Study) and logo. All distributed study materials, including
instruction sheets, supplement bottles, calendars, magnets, and wrist-bands, had this logo.

Study procedures

Study visits were conducted at the child's school, prior to the start of the school day to
facilitate a fasting blood draw. Supplementation began during late fall/early winter months
and was completed in the spring. At the baseline and 3-month visits, each child's parent
received one bottle containing 100 vitamin D supplements, an instruction sheet that included
the study timeline, and a calendar and stickers to mark off the days the supplement was
taken. At the 3-and 6-month visits, children returned used pill bottles and calendars for
assessment of adherence to the supplement.

Sociodemographics—During the informed consent procedure, birth date, race/ethnicity,
and data on socioeconomic status were reported by parental questionnaire. Parents identified
their child's racial/ethnic background by selecting one of the following categories: white/
Caucasian, black/African American, Mexican/Mexican-American, other Hispanic/Latino,
Asian/Asian-American/Asian-Indian, Native American/American Indian, multiracial/ethnic,
or other.2” Parents also reported whether their child was eligible for free or reduced-price
school meals and the highest level of education attained by the mother and/or primary
caregiver, using categories ranging from no formal schooling to graduate work/higher
degree. Annual household income was estimated from responses to a question that presented
income categories ranging from <$15,000 to =$75,000.

Anthropometric measurements and blood sample—At each visit except at 3
months, height and weight were measured in triplicate with light clothing and without shoes.
Height was measured using a portable stadiometer (Model 214, Seca Weighing and
Measuring Systems, Hanover, MD) with the head in the Frankfurt plane made with a right
angle height procedure?8 and recorded to the closest 1/8™ inch. Weight was measured on a
portable balance beam scale (Seca Clera 803, Hamburg, Germany) and recorded to the
closest 0.25 pound. Body mass index was calculated and expressed as a percentile and z-
score using the U.S. Centers for Disease Control sex-specific growth charts.2? At each study
visit, blood was drawn in private by a trained phlebotomist after an overnight fast, for
measurement of serum 25(OH)D and biomarkers of cardiometabolic risk, including blood
lipids and glucose.

Data analysis

Characteristics of trial participants in the total sample and by study wave were summarized
using descriptive statistics; comparisons between study waves were assessed using t-tests
and chi-square tests. Retention rates by characteristics of participants were compared using
chi-square tests. Statistical analyses were conducted using SAS 9.3 software (SAS Institute
Inc, Cary, NC).
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Participant recruitment and baseline sample characteristics

The recruitment presentation to an estimated 4400 4t through 8t grade children yielded an
initial enrollment of 693 children and final inclusion of 691 participants accrued over two
waves (Wave 1: 2011, n=310; Wave 2: 2012, n=381). Figure 1 shows the recruitment and
retention flow through the 6-month study visit. Table 2 presents characteristics of the study
sample at baseline. Of 691 children at baseline with a mean (SD) age of 11.7 (1.4) years,
59% were classified as racial/ethnic minorities, and 68% were eligible for free or reduced-
price school meals. Based on BMI percentiles for age and sex, almost half (47%) of children
were considered overweight or obese. Participants enrolled in Waves 1 and 2 were not
significantly different, with the exception of a larger number of Asian children enrolled in
Wave 1 vs. Wave 2 [n=37 (11.9%) vs. n=20 (5.3%), respectively, P=0.006, data not shown].
Participants were representative of children in their school districts for gender, race/
ethnicity, and eligibility for free or reduced-price meals during the years of recruitment,3°
and for prevalence of overweight/obesity;1 26 across these districts, approximately 47-49%
were girls, 32-40% were classified as white, 60-77% qualified for free or reduced-price
meals, and 44-45% were overweight or obese.

Participant retention

A total of 88% (n=611) and 81% (n=560) of children completed the 3- and 6-month visits,
respectively (see Figure 1). Approximately the same percentage of children was retained
over the 6-month supplementation period in Waves 1 and 2 (P=0.88), but the percentage
retained differed significantly by school (P=0.009, data not shown), with no clear school-
level factors explaining these differences. Reasons for attrition over 6 months (n=131)
included: being unable to be reached (n=38, 29%) or a no-show (n=34, 26%), fear of a blood
draw (n=21, 16%), losing interest in the study (n=16, 12%), relocation (n=12, 9%), and
health reasons (n=10, 8%). As shown in Table 3, children who completed the 6-month
intervention did not differ significantly from those who did not, with the exception of a
greater proportion completing the 6-month study visit among children with higher household
incomes: 79% of children with a household income <$30,000 compared to 85% with a
household income >$30,000 (P=0.04). Among the racial/ethnic groups, 74% of black/
African-American children were retained compared to 82% of all other racial/ethnic groups
combined (P=0.05).

Discussion

Conducting a randomized, double-blind supplementation trial in children within a school
setting presented a unique opportunity to recruit and retain a diverse sample of participants.
In the Daily D Health Study, we achieved an 81% retention rate over 6 months, but had
lower retention of children from households with lower incomes and of black/African
American participants. The school setting and multi-level recruitment and retention
approaches, including translating study materials into appropriate languages, utilizing
translators for telephone contact, frequent and direct contact with parents and children, and
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distributing incentives at each study visit, contributed to successful inclusion of the study
population of interest.

The multi-level approach to recruitment and retention relied upon establishing school
contacts and trusting relationships among study staff, school personnel, participants, and
parents. The study incorporated health relevance, as recruited schools had
socioeconomically challenged and racially/ethnically-diverse populations of children,
enabling the intervention to reach children likely to need vitamin D supplementation.18: 20
Also noteworthy is that the relationships and trust developed during previous studies
conducted by the study co-investigators!® 26 provided an important foundation for the
present study.

The primary method of recruiting participants was through classroom and auditorium
presentations, a form of active recruitment reported to engender success in recruiting
children in schools?: 331 that may be particularly important for hard-to-reach populations,
such as racial/ethnic minorities and those of lower socioeconomic status.3 8: 3233 |
addition to helping with recruitment logistics, recruitment efforts were facilitated by schools
that made special efforts to communicate with potential study participants and parents.
Facilitation included use of public address systems for study-related announcements and the
school's telephone alert system to remind parents about the study. Thus, recruitment
benefited from overall flexibility in approach, as reported for other school-based

studies.? 3 33, 34 Fyrthermore, the convenience and timing provided by the familiar school
setting in early mornings likely made participation more feasible for participants and schools
by not interfering with the school day.?

Participant retention was aided by the multi-level support available in schools, which helped
facilitate ongoing communication with parents and children. Many of the school staff
members became strong supporters of the study, in some cases joining the study staff at
follow-up visits, thereby providing a trusted face to help ease uncertainties. Having multiple
channels of persistent communication with each family, through study staff, school teachers,
nurses, or secretaries, helped minimize the number of lost participants and enhance
adherence. Thus, despite conduct of the study outside of school hours, the support of school
staff was crucial to retention.

The study's retention rates are noteworthy for several reasons. First, the sample was derived
from an urban population that was socioeconomically challenged and at high risk of
attrition. Other intervention studies in racial/ethnic minority or multi-ethnic samples of
children or adolescents have reported retention rates of 823° to 98%%! after 3 months, and
5932 to 81%3° after 6 months, with considerably smaller samples than the present study. Our
study required blood draws (three over the 6-month supplementation period), which has
been shown to deter participation, particularly among children.12 Finally, other
supplementation studies of vitamin D in children or adolescents report retention rates
between 74 and 95% over shorter follow-up periods than the present study, from 8 to 16
weeks,21: 2. 25,36, 37 wyith only 66% retention for a 6-month trial.23 None of these studies
was conducted in a school setting. In contrast, a multivitamin supplementation study
conducted in a predominantly non-white sample of children in a U.S. school, in which the
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study tablets were administered by teachers and no blood draws were involved, reported a
949% retention over 4 months.4

Despite good retention rates overall, children from households with lower incomes less often
completed the 6-month intervention. In randomized studies of weight management
interventions for children or adolescents, lower household income has been associated with
lower treatment attendancel” and dropping out of the intervention.6 For a randomized
intervention study of low birth weight premature infants, low maternal education
significantly predicted dropping out.3® Moreover, families of lower socioeconomic status
may be more difficult to contact for follow-up visits.3° In the present study, another factor
that may have influenced retention was varying levels of involvement by school staff or
parents; however, data on the level of school and parental involvement were not collected.

Incentives were found to be an important strategy for both recruitment and retention, as
commonly observed for intervention studies in children and adolescents.12: 15. 33,40
Incentives were used for both schools (monetary; $1500 over one school year) and children
(gift cards at each study visit). In addition, the “Daily D Health Study” study name and logo
likely enhanced both recruitment and retention efforts.

Due to popular recognition and discussion of vitamin D deficiencies among the general
population, this study may have had broad acceptance and thus have been easier to
implement within the school-setting than other types of supplementation studies. However,
with school policies and IRB oversight, there were barriers to the extent to which study
researchers could track down study participants (for example, calling the family no more
than three times after a missed visit without a returned call) in addition to financial
constraints and time limitations of the study team. Additional resources might have allowed
for the team to retain a small number of the children who had moved out of the school
district. Other possible barriers included the necessity of parental involvement in
accompanying the child to school at an early morning hour to receive the pills, as school
policy required that the supplements not remain on the school property and were to be
administered at home. The fasting blood draw requirement proved difficult or uncomfortable
for some children. This intervention required heavy resources, including a large number of
staff; however, staff also provided credibility, consistency, and support to the study,
allowing for maximum efficiency in the relatively short time interval between recruitment
and implementation of supplement distribution.

Conclusion

Schools are a logical location for research in children and adolescents, specifically
interventions such as supplementation trials. Given its familiarity and accessibility to diverse
populations, as compared to a clinical setting, schools are a convenient place to conduct an
intervention study, making it easier to capture a representative population of generally
healthy children from a given community. A school-based study may avoid many issues
raised in a clinic-based setting, such as enrollment of children with chronic diseases that
pose associated challenges related to compliance, among others.% 7: 9
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Recruitment and retention of urban children to longitudinal supplementation trials conducted
in schools is feasible and practical. The use of culturally-sensitive recruitment materials and
creative retention methods are likely to be critical to the success of school-based studies
within racially/ethnically and socioeconomically diverse communities. Establishing
relationships with school personnel and conducting data collection outside of school hours
enhance “buy-in” of the study by key administrators as it does not directly impact the
school-day curricula and activities. Results of the Daily D Health Study have revealed
characteristics distinctive to a school setting that may inform future recruitment and
retention efforts in school-based trials conducted among children.
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n=4400 Potentially Eligible 4"- 8" Grade
Schoolchildren from Four Urban School Districts
in Greater Boston Area

n=3707
did not opt in/

liaihl

A

n=693 consented to participate
(165 of eligible population pool)

Wave 1 n=2
removed from
study*

n=691 at baseline
(Wave 1 n=310; Wave 2 n=381)

/\.

Page 12

n=611 completed 3-month follow-up
(88% retained)**

|

n=560 completed 6-month follow-up

(81% retained)

n=131 lost to follow-up
through 6 months

38 Unable to be reached
34 No shows

21 Afraid of blood draw
16 Lost interest in study
12 Relocated

10 Health reasons

Figure 1. Daily D Health Study Diagram of Participation and Retention through 6 Months

*QOne child was removed due to diagnosis of rickets, unrelated to the study, by the family's

physician, and the other due to insufficient serum from blood draw.
** Two no-shows at 3 months returned for the 6-month study visit.
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Multi-level Recruitment and Retention Approaches

School/District Child/Parent

RECRUITMENT

. Department of Public Health meetings .
. Superintendent and principal meetings .
. Teacher and school staff meetings .
. District-wide school nurse/health educator meetings .
RETENTION
. Study staff updating primary contacts with study's .
progress

. Annual letter send to district superintendent about study's
progress

. Stipend distributed after baseline visit and 12-month visit
accompanied by thank you letter and study update

. Enlisting support of school staff to reach children/parents

Parent Teacher Association (PTA)
Open houses
Classroom presentations to children

Informed consent/informational flyers in five languages
sent home

Monthly telephone reminders and troubleshooting
Wristbands, magnets, and calendars with study logo
Retention letters mailed home for hard-to-reach families
Use of bilingual callers

Vitamins mailed home when necessary

Birthday and Valentine's Day cards

Gift cards distributed at each visit
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Baseline Characteristics of Daily D Health Study Participants (n = 691)

Table 2

Characteristic

Mean (SD) or n (%)

Age (years)

Female

Race/ethnicity
White/Caucasian
Black/African American
Mexican/Mexican American
Other Hispanic/Latino
Asian/Asian American/Asian Indian
Native American/American Indian
Multi-racial/Multi-ethnic
Other

BMI z-score

Overweight/obese
Eligible for free or reduced-price meals
Maternal post-secondary education®

Household income <$30,0006d

11.7 (1.4)
354 (51.2%)

286 (41.4%)
100 (14.5%)
3 (0.4%)
150 (21.7%)
57 (8.3%)
1(0.1%)
66 (9.6%)
28 (4.1%)
0.81 (L.1)
321 (46.5%)
467 (67.9%)
366 (54.8%)

335 (51.9%)

an=688 due to missing responses
bn:668 due to missing responses

C L
n=646 due to missing responses

Page 14

dHousehold income was categorized as <$30,000 or >$30,000, as an approximation of the poverty guidelines updated periodically in the Federal

Register by the U.S. Department of Health and Human Services under the authority of 42 U.S.C. 9902(2).
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Table 3
Retention Rates by Characteristics of Children During the 6-Month Intervention?

Characteristic Number (n) Enrolled  n (%) Retained?
Age

<12 years 383 310 (80.9 %)

> 12 years 308 250 (81.2%)
Sex

Male 337 277 (82.2%)

Female 354 283 (79.9%)
Race/ethnicity

White/Caucasian 286 233 (81.5%)

Black/African American 100 74 (74.0%)

Mexican/Mexican American 3 3 (100%)

Other Hispanic/Latino 150 120 (80.0%)

Asian/Asian American/Asian Indian 57 49 (86.0%)

Native American/American Indian 1 1 (100%)

Multi-racial/Multi-ethnic 66 54 (81.8%)

Other 28 26 (92.9%)
Overweight/obese

No 370 302 (81.6%)

Yes 321 258 (80.4%)
Eligible for free or reduced-price meals

No 221 184 (83.3%)

Yes 467 374 (80.1%)
Maternal education

Secondary 302 240 (79.5%)

Post-secondary 366 302 (82.5%)
Household income

<$30,000 335 265 (79.1%)

>$30,000 311 265 (85.2%)

&I'otal retention over the 6-month intervention period was 560 (81% of participants enrolled)

Chi-square test for homogeneity among categories of each characteristic showed no significant differences with the exception of household
income (P=0.04)
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