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Abstract

Background: The Pathobiology of Prediabetes in A Biracial Cohort study is a prospective evaluation of the
transition from normal to impaired glucose regulation among African American and Caucasian adults with parental
type 2 diabetes. This report describes recruitment strategies and relative yields for the 376 enrolled subjects.

Methods: Recruitment occurred over 3.4 years, with clinical and metabolic assessments during 2.1-5.5 years of
quarterly follow-up. The major recruitment sources were advertisements, community outreach, and clinical facilities.
Advertisements included newspaper, television, radio, Internet, distributed brochures, utility bill inserts, and direct
mailing. Community outreach included screening events during religious gatherings and health fairs, and referral by
friends and families. The category of clinical facilities covered all subjects referred by health workers or recruited
through area clinics and hospitals.

Results: 57.7% of participants were African American and 42.3% were Caucasian; the mean age (± SD) was 44.2 ±
10.6 years, and ~70% were female. Advertisements yielded 52.4% of all participants, compared to 34.8% from
community outreach and 12.8% from clinical facilities (P for trend < 0.0001). More Caucasians than African
Americans cited advertising as the source of study information, whereas more African Americans than Caucasians
cited community outreach. The accrual from clinical facilities was similar in both groups.

Conclusions: Advertisements and community outreach were robust recruitment sources for assembling a diverse
longitudinal diabetes offspring cohort, but each had differential yields in African Americans and Caucasians. Thus, a
multifaceted approach comprising passive and active components is needed to recruit a multiracial clinical research
population.

Keywords: African American, Advertising, Community outreach, Racial differences, Longitudinal retention
Background
The Pathobiology of Prediabetes in A Biracial Cohort
(POP-ABC) study is a prospective evaluation of the nat-
ural history of impaired glucose regulation in African
Americans and Caucasians. National surveys indicate a
higher prevalence of type 2 diabetes in African Americans
* Correspondence: sdj@uthsc.edu
1Department of Medicine, Division of Endocrinology, Diabetes and Metabolism,
University of Tennessee Health Science Center, Memphis, TN, USA
2University of Tennessee Health Science Center, 920 Madison Avenue, Suite
300A, Memphis, TN 38163, USA

© 2013 Ebenibo et al.; licensee BioMed Centra
Commons Attribution License (http://creativec
reproduction in any medium, provided the or
than Caucasians [1,2]. Prediabetes, defined as impaired
fasting glucose (IFG) and/or impaired glucose tolerance
(IGT) [3], is an intermediate stage during the development
of T2DM. Persons with prediabetes progress to type 2
diabetes at an annual rate of ~10%, which is similar for
African Americans, Hispanics, Asian Americans, Native
Americans and Caucasians [4]. The lack of ethnic dispar-
ities in incident type 2 diabetes among persons with predi-
abetes [4] was surprising, given the marked ethnic
disparities in the prevalence of type 2 diabetes. The POP-
ABC study was initiated in response to a National
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Institutes of Health request for studies to determine what
metabolic or physiologic processes account for the patho-
genetic pathways leading to ethnic and racial disparities in
type 2 diabetes.
The objective of the POP-ABC study is to determine

whether ethnic disparities occur more proximally, during
the transition from normoglycemia to prediabetes. All
participants are adult offspring of parents with type 2 dia-
betes, which allows for the detection of ethnic and envir-
onmental factors among persons at comparable hereditary
risk for diabetes. Eligibility criteria include age 18–65 years,
history of type 2 diabetes in one or both biological
parents, normal fasting plasma glucose (FPG) and/or nor-
mal glucose tolerance (NGT), and African American or
Caucasian status. We documented parental history of type
2 diabetes using a standardized diabetes-focused history,
including information on the number of affected bio-
logical parents, parent’s gender, age at diagnosis, use of
diabetes medications, diabetic complications, and contact
information of the parents’ diabetes care provider. Enroll-
ment in POP-ABC began in September 2006 and ended in
February 2010. Participants underwent assessments (in-
cluding measures of dietary and exercise behavior, clinical
examination, glucose tolerance, insulin sensitivity, beta-
cell function, body composition, energy expenditure) dur-
ing 2.1-5.5 years of quarterly follow-up until March 2012.
The primary outcome is the occurrence of prediabetes
(impaired fasting glucose {IFG} and/or impaired glucose
tolerance {IGT}), as defined by the American Diabetes As-
sociation criteria [3]. The design and methods of the study
have been published [5].
The presence of prediabetes or diabetes may be a motiv-

ation to participate in long-term intervention trials for
prevention of diabetes or optimization of glycemic control
[6-10]. On the other hand, longitudinal studies of initially
healthy cohorts have tremendous value in unraveling the
epidemiology and natural history of disease and identify-
ing targets for the development of preventive interven-
tions [11].
Healthy subjects generally participate in clinical research

studies as “controls” for measurements obtained from pa-
tients suffering from a specific disorder, or as the target
study population for observational or interventional pro-
tocols. Regardless of the exact design of the study, it is de-
sirable for healthy persons to be encouraged to participate
in clinical research for a number of reasons. First, mea-
surements or responses obtained from healthy subjects
provide normative data with which to contrast results
obtained from patients affected by the disease or condition
being studied. For example, the documentation of the
presence and severity of insulin resistance in patients with
type 2 diabetes is made possible by knowledge of the
expected (“normal”) insulin-mediated glucose disposal
among healthy control subjects. Second, in observational
studies, such as the Framingham Study (11), repeated
measurements in a cohort of initially healthy subjects over
several decades have helped define the risk factors and
natural history of heart disease, diabetes, and other
cardiometabolic disorders. Thirdly, knowledge of the nat-
ural history of a given disease process has been of critical
value in the development of effective strategies for screen-
ing, prevention, early detection and treatment. Fourth, de-
pending on the specific study, participants in clinical
research receive several benefits, including free physical
examination, stipends, laboratory tests, medications and
other supplies. Thus, although time consuming and often
intrusive, participation in clinical research by healthy per-
sons does have benefits at the societal and personal levels
that often outweigh the risks and costs to the individual.
However, there is limited information on strategies for

recruiting healthy subjects into long-term studies that do
not offer health interventions or direct health benefits. In-
deed, the recruitment and retention of healthy individuals
in observational studies that entail frequent visits for ex-
tensive, repeated metabolic assessments can prove chal-
lenging. Successful approaches to overcoming such
challenges, especially among individuals from underserved
minority populations, would be most desirable. In this re-
port, we describe the recruitment methods, strategies, and
relative yields for the 376 healthy African Americans and
Caucasians enrolled in the POP-ABC study.

Methods
The POP-ABC study utilized recruitment strategies that
have previously been reported to be effective in clinical
studies [12-14]. These strategies included direct mail,
advertisements, and screenings at health fairs, religious
gatherings and other community settings. The principal
strategies employed in the POP-ABC study are described
below, and the relative yields from the different recruit-
ment sources are presented in the Results section of this
paper.

Organization of Recruitment
A recruitment coordinator was given primary responsibil-
ities for identifying and developing recruitment opportun-
ities, implementing recruitment strategies, and leading the
study group at such events, under the overall direction of
the principal investigator (PI) (SD-J). Recruitment bro-
chures and flyers with pertinent information were deve-
loped, and ~200,000 copies were distributed through
various channels. All study personnel had hand-on experi-
ence with one or more of the recruitment initiatives, and
participated in community events. Recruitment progress
and ideas for new initiatives were discussed during weekly
research group meetings. The POP-ABC study protocol
was approved by the University of Tennessee Health Sci-
ence Center (UTHSC) Institutional Review Board. All
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subjects gave written informed consent prior to the initi-
ation of the study, which was conducted in accordance
with the principles of the Declaration of Helsinki [15].

Direct mail and distributed printed material
At the inception of the study, recruitment brochures were
mailed directly to 5,000 persons selected from an internal
database of individuals who had expressed interest in par-
ticipating in clinical research. Also, 20,000 brochures and
postcards targeting potential participants were mailed to
Memphis-area households in selected zip codes. A second
wave of direct mail (20,000 pieces) was sent out to a differ-
ent set of households approximately 4 months later. In
addition, flyers and brochures were distributed at strategic
locations on the UTHSC campus and also sent to area
health facilities, physicians with high-volume diabetes
practices, pharmacies, educational institutions, local li-
braries, grocery stores and other community outlets. At
UTHSC-affiliated clinics, brochures were distributed to
patients with diabetes who might have eligible offspring.
In all, ~200,000 flyers and brochures were distributed dur-
ing the recruitment period spanning September 2006 –
February 2010. As enrollment progressed, each participant
was given 10 brochures at the end of each study visit for
distribution to relatives and friends.

Advertisements and media exposure
Paid advertisements were placed in the dominant
Memphis-area newspaper (The Commercial Appeal) on
four occasions during the initial 2.5 years of recruitment.
On each occasion, the advertisement ran on three non-
consecutive days each week. Paid advertisements also
were placed in smaller newspapers targeting residents of
the suburbs. We also advertised in monthly utility bill in-
serts distributed to households during August 2007 –
December 2007, and throughout 2008 and 2009. A total
of 25 advertising spots were purchased in local television
stations during the recruitment period. The study was also
advertised on the Internet and via the campus-wide
UTHSC email listserve to all university employees. In
addition to the paid advertisements, mass media exposure
was achieved at no cost to the study through interviews
given by the PI on four local television and two local radio
stations, as well as numerous articles, interviews, and
news features carried in local newspapers. The Commer-
cial Appeal published a front page story and an editorial
on prediabetes in which the PI was extensively quoted.
Gratuitous media coverage of the study also appeared in
numerous publications, including the Memphis Business
Journal, Memphis Medical News, Memphis Health &
Fitness, Memphis Silver Star News, Daily Helmsman,
Germantown & Collierville Appeal, Commercial Appeal.
com, The Democrat, Physicians Practice Magazine,
Tri-State Defender, Collierville Herald, and UTHSC News.
We were also featured in the Mid-South Wellness Guide,
Good Health, American Diabetes Association Newsletter,
Diabetes Forecast, Body + Soul, Upscale, and JET. The
latter has a large African American readership.

Community outreach and screening events
After 6 months of recruitment experience, the accrual
from mass mailing, advertising, and media exposure fell
short of projected enrollment targets. It thus became
necessary to initiate direct action in the community. A
letter describing the purpose of the POP-ABC study was
mailed to area churches, businesses, and colleges.
Included in the letter was an offer by the PI and co-
investigators to deliver onsite diabetes awareness presen-
tations, and provide additional information regarding
the study. There was an excellent response to these so-
licitations, and beginning in April 2007 until the end of
the recruitment (February 2010), we participated in 72
unique community outreach events. These included pre-
sentations and screenings at 30 area churches, 23 com-
munity health fairs, 9 work place events, and a total of
10 corporate retreats and other civic gatherings.

Community screening procedures
At a typical community outreach event, the PI, recruit-
ment coordinator, or a study group member would make
a lay presentation on the subject of diabetes and pre-
diabetes and provide background on the POP-ABC study,
followed by a question-and-answer session. Thereafter,
members of the audience interested were invited to visit
booths or tables manned by study personnel at various
break-out stations. Specially designed banners emblazoned
with the study logo (picture of a hawk, with the phrase
“Watching Your Health Like a Hawk” and contact tele-
phone numbers) were displayed on the booths and in
front of tables during break-out sessions. The logo was
also affixed to T-shirts and embroidered on baseball hats,
which were handed out as promotional items. Interested
persons were provided information regarding the study,
and asked to complete a brief pre-screening questionnaire
focusing on age, race/ethnicity, personal and parental his-
tory of diabetes, medication history, and their interest in
undergoing blood glucose screening. Potentially eligible
subjects who expressed interest in undergoing blood glu-
cose screening received a copy of the informed consent
form to study at home. Those who remained interested
after reading the informed consent document contacted
the study group to schedule their initial visit to the
UTHSC General Clinical Research Center (GCRC).
Other potential research participants called the study

telephone number provided in flyers, brochures, newspa-
pers, television and radio broadcasts, and other advertise-
ments. A telephone pre-screening questionnaire similar to
the one completed by persons encountered during
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community events was administered, and the informed
consent form was mailed to persons who appeared to be
potentially eligible. Those who remained interested in par-
ticipating, after reading the informed consent, contacted
the study group to schedule their first visit to the GCRC.
After finalizing the informed consent procedure in person,
an initial visit protocol, including a standard 75-g oral glu-
cose tolerance test (OGTT), was performed. Persons who
met the glycemic and other eligibility criteria, as previ-
ously described [5], were enrolled. The source of informa-
tion about the study was documented for each participant.

Statistical analysis
Data are presented as mean ± SD. Chi-square tests were
performed to assess differences by gender and race/eth-
nicity in the yields from the various recruitment sources,
and Mantel-Haenszel chi-square tests were used to
analyze the trends across three defined age groups [16].
The analyses were performed using SAS Software, ver-
sion 9.2 (SAS Institute, Cary, NC). P < 0.05 was accepted
as significant.

Results
Pre-screening questionnaires were administered to 1550
individuals via the telephone or in person during commu-
nity events. A total of 926 persons were not invited for
OGTT screening because they met exclusion criteria. The
major reasons for exclusion at the level of pre-screening
were lack of parental history of type 2 diabetes, current
diagnosis of diabetes or use of antidiabetes medications,
624 subjects (354 AA
underwent OGTT Sc
- Parental history of 
- Aged  18-65yrs  

217 African Americans

376 Subjects with norm
and/or NGT eligible and

1550 Subjects unde
telephone or in-pe

pre-screening

Figure 1 Screening and enrollment data for the POP-ABC study. AA, A
type 2 diabetes mellitus.
race/ethnicity status other than African American or
Caucasian, and planned relocation from the Memphis area
within 5 years [5]. A total of 624 persons without a history
of diabetes but whose biological parents had type 2 dia-
betes underwent OGTTs. Of those, 376 subjects who met
all eligibility criteria were enrolled in the study. Of all par-
ticipants, 217 (57.7%) were African American and 159
(42.3%) were Caucasian; their mean (± SD) age was 44.2 ±
10.6 years, and the cohort was ~70% female. Figure 1
summarizes the pathway to final enrollment.

Recruitment progress over time
A total of 27 participants were enrolled during the first
3 months of the study, and 120 subjects were enrolled in
the first year. Thereafter, an average of 12 participants
were enrolled monthly (range 2–23 subjects) through-
out the recruitment period, except during November –
December 2009 when only one subject was enrolled per
month. Active advertising and community recruitment ef-
forts ceased in September 2009, but eight subjects who
missed appointments in late 2009 were enrolled during
January-February 2010.

Sources of recruitment
A pre-screening questionnaire was completed for every
potential participant who made contact with the study
team. The answer to the question “How did you hear
about the study?” was recorded as the primary source of
information for each potential participant. The results
from the 376 enrolled participants are presented in this
, 270 C)
reening 
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report. The yields of participants from the various primary
sources of information were as follows: direct mail 5.9%;
print (newspapers, magazines, utility bill inserts and ad-
vertisements placed in grocery stores and other outlets)
30.6%; community outreach events 24.5%; radio, televi-
sion, and Internet 9.8%; referral by friends and relatives
10.4%; clinical facilities 12.8%; and flyers/brochures 6.1%
(Table 1).

Comparison of POP-ABC and DPP recruitment data
The POP-ABC study and the Diabetes Prevention Pro-
gram (DPP) [4,17] both targeted demographically diverse
populations of nondiabetic subjects for enrollment into a
longitudinal study. Table 1 compares African Americans
and Caucasians in the POP-ABC and DPP studies with re-
gard to their primary sources of information. The top
three sources of recruitment information for the DPP
were direct mail, print advertising, and screening events
[17], compared to print advertising, screening events, and
clinical facilities for the POP-ABC. Direct mail, the leading
source of DPP enrollees, was markedly less effective in the
POP-ABC study. In both the DPP and POP-ABC study,
more Caucasians than African Americans reported print
media as their primary source of information. Similarly, in
both studies, African Americans were at least twice as
likely to cite community outreach as their source of study
information compared to Caucasians. Approximately 10%
or less of participants cited radio or television advertise-
ments or relatives/friends as the source of study informa-
tion in both the DPP and POP-ABC studies. Distributed
printed materials (posters, newsletters, flyers, brochures)
were the least cited source of information for participants
in both studies (Table 1).

Major categories of recruitment sources
The primary sources of information about the study elic-
ited from POP-ABC participants were classified into three
major categories: Advertisements, Community Outreach,
Table 1 Percentage yields from recruitment sources in the PO

POP-ABC study

All Caucasian A

Direct Mail 5.9 10.7 2

Print 30.6 35.8 2

Screening event 24.5 12.6 3

Radio/TV/Internet 9.8 8.8 1

Relative/Friend 10.4 11.3 9

Clinical referral 12.8 12.6 1

Flyer/Brochure 6.1 8.2 4

In the Diabetes Prevention Program (DPP) 13 phone solicitations (a method that wa
African American recruitment. The Internet was not a recruitment source for the DP
“other” category. The POP-ABC category of Flyer/Brochure is equivalent to the DPP
Biracial Cohort.
and Clinical Facilities. The category of advertisements in-
cluded television, newspaper, radio, the Internet, distri-
buted brochures and flyers, utility bill inserts, direct
mailing, and displays at grocery stores, pharmacies and
other outlets. Community outreach involved direct con-
tacts during religious gatherings, health fairs, educational
presentations, other encounters, and referral by friends
and families. The category of clinical facilities covered all
subjects referred by health workers or recruited through
area clinics and hospitals. Figure 2 shows the distribution
of enrollees across the three major categories of recruit-
ment sources. For the whole study cohort, advertisements
were the most frequently cited source of information by
participants, accounting for 52.4% of enrollment. Within
the advertisement category, newspaper (13%) and utility
bill inserts (16.5%) were more frequently cited than the
Internet (2.4%) or radio (0.5%). Community outreach was
cited as the source of information by 34.8% of participants
and clinical facilities were cited by 12.8% of enrolled sub-
jects. The yields from the three major categories of
sources were significantly different from a hypothetical
distribution of 1:1:1 (chi square P < 0.0001). Advertising
yielded more participants than did community outreach
(P = 0.0003) or clinical facilities (P < 0.0001). Community
outreach was significantly more productive than accrual
from clinical facilities (P < 0.0001).

Recruitment sources by race, gender and age
The distributions of the accrual from the three major cat-
egories of recruitment sources by race, gender and age
groups are shown in Figure 2. More Caucasians than
African Americans (63.5% vs. 44.2%, P <0.001) cited ad-
vertising as the source of information about the study,
whereas more African Americans than Caucasians (42.9%
vs. 23.9%, P < 0.001) cited community outreach. The low
yield from clinical facilities (~13%) showed no ethnic dis-
parities. The distribution of participants in the major cat-
egories of recruitment sources was similar in men and
P-ABC study and the diabetes prevention program

Diabetes prevention program

fr. American Caucasian Afr. American

.3 29.6 39.8

6.7 18.2 9.0

3.2 8.2 13.7

0.6 9.4 10.0

.7 6.5 7.8

2.9 6.4 7.4

.6 3.3 0.9

s not used in the POP-ABC study) yielded 0.9% of Caucasian and 1.3% of
P. The DPP columns do not add up to 100% because of missing values and
category of Poster/Newsletter13. POP-ABC = Pathobiology of Prediabetes in A
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Figure 2 Distribution of enrolled participants by major recruitment sources (A) and by race (B), gender (C) and age (D). The yields from
the different sources were significantly different from a hypothetical distribution of 1:1:1 (chi square P < 0.0001). Advertising yielded more
participants than community outreach (P = 0.0003) or clinical facilities (P < 0.0001). Community outreach was significantly more productive than
accrual from clinical facilities (P < 0.0001). * P < 0.05, ** P < 0.001.
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women (Figure 2). There were no age-group differences
among participants who cited advertisement or clinical
facilities as their sources of information about the POP-
ABC study. However, community outreach was more fre-
quently cited as the source of information by participants
younger than 40 years of age compared to older partici-
pants (Mantel-Haenszel chi-Square P = 0.0225 for linear
trend) (Figure 2).

Costs of recruitment
The POP-ABC was funded by a grant from the National
Institutes of Health that covered personnel salaries and
other costs. A full-time position was assigned to coordin-
ate recruitment efforts during the initial ~3.5 years of the
study. The entire study team (including the PI and associ-
ates) was involved in the community recruitment events.
Most community events were manned by at least three
study personnel. However, there was no extra cost to the
project, as these were salaried positions paid directly from
the study grant. A flyer summarizing the study goals, eligi-
bility criteria, and contact telephone numbers was the
main instrument of dissemination of recruitment informa-
tion. When tri-folded, the flyer becomes a brochure that
can be mailed. To save costs, desktop publishing was used
to produce flyers in-house and a tri-fold machine was pur-
chased to enable conversion of flyers to brochures.
The approximate cost of all flyers and brochures used

during the recruitment exercise was $28,000. The cost of
three waves of mass mailing was $16,700, not including
personnel time in the preparation of address labels and re-
lated tasks. The total cost of paid advertising was $28, 600.
Of these, newspapers (11 episodes amounting to $8,800),
utility bill inserts (27 episodes amounting to $11, 550),
and television (25 episodes costing $6250) were the major
expenditures. Recruitment through clinical facilities in-
volved delivery of study flyers and brochures to area
physicians, clinics and hospitals. These duties were ac-
commodated during regular working hours at minimal
additional cost to the project. Adding the cost of 3.5 years
of hiring a recruitment coordinator (~$200,000) to the
costs of production of flyers/brochures, paid advertise-
ments, and mass mailing, brings the estimated recruit-
ment expense to ~ $273,300. An average of three research
personnel attended 72 community outreach events and
devoted ~ 1296 hours to direct recruitment efforts at an
estimated cost of $22,836, bringing the total recruitment
costs to $296,136 or $788 per subject enrolled. The mon-
etary value of the free media coverage was discounted.

Discussion
The objective of the POP-ABC Study is to determine the
natural history of prediabetes among initially normogly-
cemic persons, and to assess the role of race/ethnicity. To
our knowledge, this is the only prospective study of ini-
tially normoglycemic African American and Caucasian
offspring of parents with type 2 diabetes. The identifica-
tion of such individuals required population-based screen-
ing and recruitment strategies. Besides the potential
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barriers to recruiting healthy subjects into a long-term ob-
servational study, additional barriers for minority and low
income or low literacy populations include transportation,
meals, child care, time off-work, unfamiliarity with the re-
search environment, and historical distrust of medical re-
search [18-21]. The provision of clear written directions to
the GCRC (with maps), flexible scheduling, free parking,
and snacks/meals during study visits served to address
some of these barriers.
Of the three major categories of recruitment sources,

advertisements and community outreach were much more
effective in driving enrollment compared with clinical fa-
cilities. We had hoped that focusing on older patients at
diabetes clinics would have served as a conduit to
recruiting their healthy offspring. Our experience, and that
of the DPP [17], shows that clinical referral is a low-yield
source of healthy research subjects, perhaps because such
persons are underrepresented among routine recipients of
outpatient and inpatient services. By contrast, clinical cen-
ters are a rich recruitment source for studies that target
patients with specific diseases. Our goal was to enroll a
population-based sample comprising 50% non-Hispanic
whites and 50% non-Hispanic blacks. Remarkably, the
African American target was reached and exceeded with
relative ease. The enrolled cohort comprised 57.7% African
American and 42.3% Caucasian. Several factors could have
contributed to our uncommon success in enrolling African
Americans- high concentration of African Americans in
the Memphis area, ethnic diversity among the investiga-
tors, aggressive use of community outreach, and social
marketing [21,22].
Similar to the DPP [17], our study sought individuals

without diabetes for enrollment into a diabetes-related
long-term follow-up study. However, POP-ABC included
only normoglycemic subjects who had biological parents
with type 2 diabetes, whereas the DPP enrolled prediabetic
persons with or without a family history of diabetes.
Moreover, the DPP offered diabetes prevention interven-
tions, whereas POP-ABC is an observational study. None-
theless, a comparison of the recruitment data from both
studies provides insight into the successful assembly of
multiethnic cohorts. Print advertising and community
events were the top two recruitment sources for the POP-
ABC study, and the second and third leading sources for
the DPP. Notably, in both studies, community outreach
attracted more African Americans than Caucasians,
whereas print advertising attracted more Caucasians than
African Americans. Radio, television and the Internet were
less productive recruitment sources for the POP-ABC and
DPP studies (although the Internet was not utilized in the
latter) (Table 1). Interestingly, direct mail was cited as
source of information by ~30% of Caucasians and ~40%
of African Americans in the DPP, whereas only 11% of
Caucasians and 2% of African Americans in the POP-
ABC study cited that source. The reason for the large dif-
ference is unclear, but the DPP contracted with a national
public relations firm that orchestrated a centralized publi-
city program, whereas no such facility was available to the
POP-ABC study.
Our experience and that of the DPP indicate that com-

munity outreach is a robust source of research subjects
for a healthy cohort study. However, implementing com-
munity outreach programs is more demanding than mass
mailing or media advertising. In addition to the services of
a full-time recruitment coordinator, recruiting via com-
munity outreach required ~1300 hours of POP-ABC study
personnel time. Our estimated recruitment cost of US
$788 per subject was somewhat lower than the US$1075
reported for the DPP [17]. However, both figures likely
underestimate the true cost of finding and enrolling
healthy or asymptomatic research subjects. For smaller
studies of short duration, an initial recruitment program
based on passive advertising seems reasonable. However,
for large prospective studies, particularly those targeting a
diverse population, a combination of community outreach
and advertising would be advisable.
Conclusion
In conclusion, using a multifaceted approach, we have
recruited and retained a large cohort of African Americans
and Caucasians with parental diabetes. This unique cohort
of persons at comparable genetic diabetes risk should
improve the detection of environmental factors that inter-
act with race and ethnicity in the pathogenesis of early
dysglycemia. The specification of incident prediabetes, ra-
ther than diabetes, as the primary endpoint enables the
identification of individuals who may benefit from timely
interventions. Thus, the POP-ABC study will generate
new knowledge on the rates and predictors of the transi-
tion from normal to impaired glucose regulation in
African Americans and Caucasians at high risk for type 2
diabetes. By design, participation in the POP-ABC study
was limited to African Americans and Caucasians with
parental type 2 diabetes, which is a limitation regarding
generalizability of the study’s findings to other demo-
graphic groups. Nonetheless, a fuller understanding of the
pathobiology of prediabetes should facilitate proper
targeting of interventions to prevent diabetes [4,8-10], or
reverse prediabetes and restore normal glucose regulation
[23,24] in high-risk groups.

Competing interests
The authors declare that they have no competing interests.

Authors’ contributions
SD-J developed study concept and design, supervised study execution, and
wrote manuscript. AA collected data and reviewed and revised manuscript.
SE performed statistical analysis, reviewed and revised manuscript. CE
collected data and reviewed and revised manuscript. NE collected data and



Ebenibo et al. BMC Medical Research Methodology 2013, 13:64 Page 8 of 8
http://www.biomedcentral.com/1471-2288/13/64
reviewed and revised manuscript. All authors read and approved the final
manuscript.

Authors’ information
SE, CE and NE are Research Associates, AA is a Research Assistant, and SD-J is
Professor of Medicine and Director, all in the Division of Endocrinology,
Diabetes and Metabolism, University of Tennessee Health Science Center,
Memphis, TN.

Acknowledgments
We are grateful to the hundreds of persons who volunteered to participate
in the POP-ABC study, and to Tam Hua for his assistance during a summer
research studentship.

Funding source
The POP-ABC study was supported by a grant from the National Institutes of
Health (R01 DK067269), and by a mentor-based award from the American
Diabetes Association. The funding source had no role in the design, conduct,
analysis and reporting of this study or the decision to submit the manuscript
for publication.

POP-ABC Research Group
Current: Samuel Dagogo-Jack, MD (Principal Investigator), Ann Ammons, BS,
John Crisler, Chimaroke Edeoga, MBBS, MPH, Sotonte Ebenibo, MBBS, MPH,
Ebenezer Nyenwe, MBBS, Jim Wan, PhD. Past members: Emmanuel Chapp-
Jumbo, MBBS (2009–2011), Ruben Cuervo, MD (2006–2007), Nonso Egbuonu,
MBBS (2007–2010), Nicoleta Ionica, MD (2007–2008), Dorota Malinowski, MD
(2007–2008), Gabrielle Songe, BA (2008–2010). Consultant: Steven Haffner,
MD; Data and Safety Officer: Murray Heimberg, MD, PhD.

Disclosures
The authors have no relevant conflict of interest to disclose with regard to
the content of this manuscript.

Received: 4 October 2012 Accepted: 18 April 2013
Published: 10 May 2013

References
1. Centers for Disease Control and Prevention: Number of Americans with

diabetes rises to nearly 26 million. [press release]. 2011. Available from http://
www.cdc.gov/media/releases/2011/p0126_diabetes.html/ (accessed 2/6/13).

2. Golden SH, Brown A, Cauley JA, Chin MH, Gary-Webb TL, Kim C, Sosa JA,
Sumner AE, Anton B: 2012 Health disparities in endocrine disorders:
biological, clinical, and nonclinical Factors–An Endocrine Society
scientific statement. J Clin Endocrinol Metab 2012, 97:E1579–E1639.

3. Genuth S, Alberti KG, Bennett P, Buse J, Defronzo R, Kahn R, Kitzmiller J,
Knowler WC, Lebovitz H, Lernmark A, Nathan D, Palmer J, Rizza R, Saudek C,
Shaw J, Steffes M, Stern M, Tuomilehto J, Zimmet P: The expert committee
on the diagnosis and classification of Diabetes Mellitus: follow-up report
on the diagnosis of diabetes mellitus. Diabetes Care 2003, 26:3160–3167.

4. Diabetes Prevention Program Research Group: Reduction in the incidence
of type 2 diabetes with lifestyle intervention or metformin. N Engl J Med
2002, 346:393–403.

5. Dagogo-Jack S, Edeoga C, Nyenwe E, Chapp-Jumbo E, Wan J: Pathobiology
of prediabetes in a biracial cohort (POP-ABC): design and methods. Ethn
Dis 2011, 21:33–39.

6. The Diabetes Control and Complications Trial Research Group: The effect of
intensive treatment of diabetes on the development and progression of
long-term complications in insulin-dependent diabetes mellitus. N Engl J
Med 1993, 329:978–986.

7. UK Prospective Diabetes Study Group: Intensive blood-glucose control
with sulfophonylurea or insulin compared with conventional treatment
and risk of complications in patients with type 2 diabetes (UKPDS 33).
Lancet 1998, 352:837–853.

8. Lindström J, Ilanne-Parikka P, Peltonen M, Aunola S, Eriksson JG, Hemiö K,
Hämäläinen H, Härkönen P, Keinänen-Kiukaanniemi S, Laakso M, Louheranta
A, Mannelin M, Paturi M, Sundvall J, Valle TT, Uusitupa M, Tuomilehto J,
Finnish Diabetes Prevention Study Group: Sustained reduction in the
incidence of type 2 diabetes by lifestyle intervention: follow-up of the
Finnish Diabetes Prevention Study. Lancet 2006, 368:1673–1679.
9. Li G, Zhang P, Wang J, Gregg EW, Yang W, Gong Q, Li H, Li H, Jiang Y, An Y,
Shuai Y, Zhang B, Zhang J, Thompson TJ, Gerzoff RB, Roglic G, Hu Y,
Bennett PH: The long-term effect of lifestyle interventions to prevent
diabetes in the China Da Qing Diabetes Prevention Study: a 20-year
follow-up study. Lancet 2008, 371:1783–1789.

10. Diabetes Prevention Program Research Group: 10-year follow-up of
diabetes incidence and weight loss in the Diabetes Prevention Program
Outcomes Study. Lancet 2009, 374:1677–1686.

11. Dawber TR, Meadors GF, Moore FE Jr: Epidemiological approaches to
heart disease: the Framingham Study. Am J Public Health 1951,
41:279–286.

12. Bradford RH: Participant recruitment to the Lipid Research Coronary
Primary Prevention Trial. Control Clin Trials 1987, 8:31S–40S.

13. Neaton JD, Grimm RH, Cutler JA: Recruitment of participants for the
Multiple Risk Factor Intervention Trial (MRFIT). Control Clin Trials
1987, 8:41S–53S.

14. Borhani NO, Tonascia J, Schlundt DG, Prineas RJ, Jefferys JL: Recruitment in
the Hypertension Prevention Trial. Hypertension Prevention Trial Group.
Control Clin Trials 1989, 10:30S–39S.

15. World Medical Association: Declaration of Helsinki. Ethical Principles for
Medical Research Involving Human Subjects. http://www.wma.net/en/
30publications/10policies/b3/index.html (accessed 9/8/12).

16. Agresti A: Categorical data analysis. New York: John Wiley and Sons; 1990.
17. Rubin RR, Fujimoto WY, Marrero DG, Brenneman T, Charleston JB, Edelstein

SL, Fisher EB, Jordan R, Knowler WC, Lichterman LC, Prince M, Rowe PM,
DPP Research Group: The Diabetes Prevention Program: recruitment
methods and results. Control Clin Trials 2002, 23:157–171.

18. Fujimoto WY: Community involvement and minority participation in
clinical research. Diabetes Spectrum 1998, 11:161–166.

19. Freedman LS, Simon R, Foulkes MA, Friedman L, Geller NL, Gordon DJ,
Mowery R: Inclusion of women and minorities in clinical trials and the
NIH Revitalization Act of 1993—the perspective of NIH clinical trialists.
Control Clin Trials 1995, 16:277–288.

20. Lewis CE, George V, Fouad M, Porter V, Bowen D, Urban N: Recruitment
strategies in the Women’s Health Trial: Feasibility Study in Minority
Populations. Control Clin Trials 1998, 19:461–476.

21. Seto B: History of medical ethics and perspectives on disparities in
minority recruitment and involvement in health research. Am J Med Sci
2001, 322:246–250.

22. Stallings FL, Ford ME, Simpson NK, Fouad M, Jernigan JC, Trauth JM, Miller
DS, Prostate, Lung, Colorectal and Ovarian Cancer Screening Trial Project
Team: Black participation in the Prostate, Lung, Colorectal and Ovarian
(PLCO) Cancer Screening Trial. Control Clin Trials 2000, 21:379S–389S.

23. Perreault L, Kahn SE, Christophi CA, Knowler WC, Hamman RF, Diabetes
Prevention Program Research Group: Regression from pre-diabetes to
normal glucose regulation in the diabetes prevention program. Diabetes
Care 2009, 32:1583–1588.

24. Perreault L, Pan Q, Mather KJ, Watson KE, Hamman RF, Kahn SE, Diabetes
Prevention Program Research Group: Effect of regression from
prediabetes to normal glucose regulation on long-term reduction in
diabetes risk: results from the Diabetes Prevention Program Outcomes
Study. Lancet 2012, 379:2243–2251.

doi:10.1186/1471-2288-13-64
Cite this article as: Ebenibo et al.: Recruitment strategies and yields for
the Pathobiology of Prediabetes in a Biracial Cohort: a prospective
natural history study of incident dysglycemia. BMC Medical Research
Methodology 2013 13:64.

http://www.cdc.gov/media/releases/2011/p0126_diabetes.html/
http://www.cdc.gov/media/releases/2011/p0126_diabetes.html/
http://www.wma.net/en/30publications/10policies/b3/index.html
http://www.wma.net/en/30publications/10policies/b3/index.html

	Abstract
	Background
	Methods
	Results
	Conclusions

	Background
	Methods
	Organization of Recruitment
	Direct mail and distributed printed material
	Advertisements and media exposure
	Community outreach and screening events
	Community screening procedures
	Statistical analysis

	Results
	Recruitment progress over time
	Sources of recruitment
	Comparison of POP-ABC and DPP recruitment data
	Major categories of recruitment sources
	Recruitment sources by race, gender and age
	Costs of recruitment

	Discussion
	Conclusion
	Competing interests
	Authors’ contributions
	Authors’ information
	Disclosures
	References


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /PageByPage
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV <>
    /HUN <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.440 793.440]
>> setpagedevice


