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Abstract
Background—The identification and enlistment of suitable participants into clinical studies is
often challenging, requiring a large commitment of time and staff resources. The recruitment and
retention of populations typically underrepresented in research present additional challenges to
enrollment of sufficient numbers of participants in clinical studies. Inadequate participation may
undermine the pace and direction of new treatment discoveries.

Purpose—Registries of potential research participants are powerful tools to support research by
providing a framework to streamline screening and recruitment and to maintain a communication
history with potential research participants. The authors present a model for the development and
implementation of a web-based database system to support recruitment, enrollment, and retention
of potential study participants in close alignment with the goals of the Wisconsin Alzheimer’s
Disease Research Center (ADRC).

Methods—The required data elements and major information domains for the registry were
identified using a structured problem-solving and system design approach and the collaboration of
a multidisciplinary team of stakeholders. The system performance, utility, and usability were
assessed through multiple iterations with the users.

Results—The process-oriented approach culminated in a multifaceted tool that combined contact
management and potential research participant registration to assist with the challenges of
recruitment and retention in clinical research. A unique feature of the registry design model was its
contact management capabilities for efficient tracking of all contacts with registrants.

Limitations—We have focused on the development and implementation of a system for the
recruitment of older adults with specific cognitive and medical characteristics. However, our
procedures for identifying data needs and database system utility and functionality can be
transferred easily to other populations and settings. As with any multipurpose registry database
system, careful management and training are essential to optimize efficiency.
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Conclusion—Adding a contact management element to the registry design significantly
improved the efficiency of communication between clinical study coordinators and potential
research participants, as well as the communication among coordinators.

Introduction
Participant recruitment and retention are essential to the success of any clinical study and
consequently to the evaluation of new treatments. However, identifying potential research
participants who meet specific selection criteria and achieving enrollment goals are often
challenging and require large commitments of time and staff resources. Some of the
challenges associated with recruitment to clinical studies have been well documented in the
literature [1–4], particularly recruitment and enrollment of underrepresented populations
such as racial/ethnic minorities, older adults, those living in rural areas, and low-income
individuals [2,5–11]. Moreover, targeting special populations very often requires expertise
and a unique set of skills, as well as more time and a significant investment of resources to
tailor recruitment strategies and retention plans to their particular needs [12–14].

In a review of more than 100 trials, McDonald et al. [4] showed that less than a third of the
trials achieved their original recruitment target and half required an extension of the accrual
period. A recent press release from the National Institutes of Health (NIH) indicated that
only 4% of the US population had participated in clinical trials and about 85% of trials
conducted nationwide did not finish on time due to low participation [15]. The risks of low
participation and recruitment of less than the planned sample also threaten the statistical
power of the study and consequently its clinical relevance and generalizability [16,17].
Targeting specific populations for research such as older adults can be uniquely challenging
and thus requires more timely and efficient approaches to enroll adequate samples of
individuals who meet inclusion and exclusion criteria for entry into the prospective studies
and are representative of the majority of older people. Furthermore, the conduct of clinical
studies that enroll participants with dementia typically requires the recruitment of participant
dyads, that is, participant and a caregiver, and repeated evaluations during the course of the
study, additional barriers to recruitment, retention, and adherence [18,19].

Integrated database management systems, such as patient registries, with a focus on
collecting data for scientific and clinical purposes, may help to overcome some of the
challenges associated with research study recruitment and retention. The identification of
eligible potential (candidate) participants from a database with a sufficiently large pool of
registrants from a wide range of backgrounds not only may facilitate the timely execution of
clinical studies by increasing recruitment capabilities but also may reduce the risk of sample
selection bias [20]. Carefully designed research registries can play a valuable role in
successful planning and management of recruitment and retention of study participants.
Registries can increase participation in and completion of clinical trials by providing an
efficient mechanism to identify candidates and meet recruitment targets within specific time
frames. For example, the ability to match registrants to the most appropriate current research
protocols can be greatly enhanced by an efficient registry process. One of the goals of the
Wisconsin Alzheimer’s Disease Research Center (ADRC) is to enhance the recruitment of
individuals into ongoing clinical research with special attention to the inclusion of
populations traditionally under-represented in research such as individuals from rural areas
and racial/ethnic minority groups. Recruitment and outreach efforts target not only
cognitively healthy adults but also individuals with memory impairments associated with
underlying cognitive disorders, for example, mild cognitive impairment or Alzheimer’s
disease. The new Alzheimer’s Association TrialMatch™ (www.alz.org/trialmatch) is a
confidential and free interactive tool developed to minimize recruitment barriers and
increase participation in Alzheimer disease research by providing an Internet-and-
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telephone–based system to match registrants to potential clinical studies based on personal
profile and location [21]. The goal of crafting outreach initiatives to enhance the recruitment
of participants from diverse backgrounds who meet cognitive status inclusion criteria was a
key component in the design of the information elements and functions of the research
registry. Well-designed and managed registries such as the one described herein can aid
research staff to build and sustain a communication history with registrants that results in
trust, commitment, and long-term research commitment and participation.

The registry design model presented in this article was developed in multiple phases,
ranging from identifying the essential data elements and system deliverables and
establishing a common design vision from a multidisciplinary team of users and expert
advisors to the design of a high-quality data information system in close alignment with the
goals of the Wisconsin ADRC. The registry system was designed to provide an
organizational structure; a set of procedures for screening assessment, updating, and
recruitment; and a comprehensive data management framework to inform decision making
and to support access to potential study participants who meet specific criteria readily
available in the information system. A unique feature of the registry is its contact
management capabilities tailored specifically for efficient tracking of all contacts with
registrants.

In this report, we focus on the design of the registry and major steps followed to design and
implement a web-based research registry system to optimize planning and management of
participant recruitment efforts. Based on our experience, we provide design guidelines and
procedural tips for enhancing the collaboration and teamwork needed for a successful
development of a research registry of older adults. We also discuss issues that must be
addressed to maintain overall registry functionality.

Methods
Defining data needs and identifying relevant content domains

The initial step in the development of the design plan for the registry included a common
definition of its major purposes and functions within the context of the Wisconsin ADRC as
well as the projected information use and reporting activities to support research planning
and decision making. The selection of the required data elements and the identification of
data sources for the ADRC recruitment registry began with a thorough assessment of data
needs and the identification of major information domains. To define the scope of data
requirements and set the starting point for the system development, we used a structured
problem-solving [22] and system design approach [23] that consisted of the following main
nonlinear iterative phases: (1) describing the ADRC recruitment process; (2) streamlining
and standardizing the recruitment process, which included the definition of minimal critical
specifications for a systematic, valid, and consistent recruitment process; and (3) developing
and testing appropriate system solutions to meet identified needs. Figure 1 depicts the
overall process.

Data needs based on the recruitment plan
The first phase involved developing workflow diagrams as graphic organizers to depict the
recruitment processes and to identify and categorize information needs by different end
users of the registry. To complete this phase, a multidisciplinary team of information users
and expert advisors wrote a unified description and illustration of the recruitment processes
as currently implemented. The multidisciplinary team consisted of clinicians, study
coordinators, administrators, and information technologists with a clear investment in the
registry process as a tool to support research. This first step not only led to the identification
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of additional information required to optimize recruitment efforts but also the discussion of
strategies to gather valid, unbiased, and consistent information necessary to guide the
registry design process and to specify relevant content.

A specific aim of the Wisconsin ADRC recruitment process was to establish and provide
support to an effective outreach program in order to gain access to and serve low-income
and minority populations as well as those residing in rural communities of Wisconsin. To
meet this aim, the registry was designed to capture the widest possible cross section of the
target population. The systematic collection of anonymous, de-identified demographic
(ethnic/racial background, education, age, zip code) data and sources of referral information
from prospective registrants prior to any eligibility assessment or consent was thought to
provide a way to gauge the effectiveness of recruitment efforts targeted at specific segments
of the population. Additionally, an evaluation of the extent to which the actual registry
population matched the characteristics of the target population could be used to inform,
support, and evaluate efficacy of outreach and recruitment activities.

Another key requirement identified by the multi-disciplinary registry design team was to be
able to record all contacts with a prospective registrant as well as all contacts and activities
related to individuals who had consented to enroll in the Wisconsin ADRC registry. Those
who had consented included all registrants from an existing registry database containing
information collected over a 3-year span. Many of these registrants also had been recruited
to participate in current or completed clinical studies. With over 2000 registrants, the
existing registry database provided a large pool of individuals who already had consented to
register and had agreed to participate in translational research in dementia. This existing
database held a limited set of demographic and contact information about registrants yet did
not provide much information about the status of their recruitment into individual clinical
studies. Very often, required data fields had not been completed in an informative and
consistent manner. Additionally, lists of registrant’s participation in clinical studies,
information on current status, and registrant preferences for research participation were
maintained by separate research staff and study coordinators. These limitations of the
existing registry database made collaboration among study coordinators challenging since it
prevented research staff from effectively tracking contacts and implementing recruitment
efforts with potential study participants. Records of contacts with an individual registrant
may have been recorded only in hard copy, for example, in case report files or staff member
notes. Furthermore, a registrant may have been targeted by several study coordinators and
may have been contacted multiple times and asked repeatedly for demographic and personal
health and contact information. As a result of these limitations, the team recognized the need
to develop a multipurpose registry system. One that (a) optimized recruitment into the
registry, (b) offered a pool of potential candidates for clinical studies, (c) tracked and shared
research participation by individual registrants, and (d) facilitated a collaborative
infrastructure across research teams.

After a thorough assessment of the components of the registry recruitment process and
experiences with the use of the existing registry database structure for recruiting individuals
into studies, a list of critical information needs was compiled. A diagram illustrating main
features of the recruitment process was drafted and used to establish “essential”
requirements (see Figure 2). The new registry system would provide users with the ability to
(a) record every contact and activity within the registry database; (2) identify and group
registrants by health profiles, demographic characteristics, or risk factors for future
recruitment into research studies; and (c) summarize and produce grouped and ungrouped
reports on all recorded registrant characteristics. A key design goal was to create a database
system that would support the staff to improve productivity while effectively encouraging
research volunteers to participate according to their interests and characteristics.
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A significant component of the recruitment process also included revamping the Wisconsin
ADRC outreach program to make sources of referral aware of the registry. As a parallel
effort to aid the development of the registry and increase recruitment into the registry, the
outreach program designed registry brochures; organized community events, conferences,
and promotional events; and arranged meetings with key sources of referral. Other means to
increase registry awareness included announcements in newspapers and medical bulletins.

Minimal critical specification approach to streamline and standardize recruitment
Another specific aim of the Wisconsin ADRC was to recruit a sufficiently large pool of
potential research participants to support and stimulate translational research in dementia
and to provide an infrastructure of resources and services to facilitate the recruitment into
further studies in preclinical diagnosis, early diagnosis, and progression of Alzheimer’s
disease. To ensure that the registry objectives would fulfill the recruitment needs for all
studies, the registry design team reviewed and described the specific enrollment
requirements for each ongoing study. This activity generated multiple lists of screening
questions and specific study participation criteria linked to different information needs. For
example, some protocols required collection of a complete listing of current medications
from potential study participants, while others specified collection of information
specifically about medications prescribed to treat memory and cognition problems; yet other
study recruitment scripts had no specific medication requirements.

These variations in study screening questions and enrollment requirements provided an
opportunity not only to discuss and outline strategies to streamline and standardize the
overall registration process and enrollment into clinical studies but also to define required
data fields and functions for the registry that would enhance the registry’s utility. The
emphasis on standardization of procedures ensured the use of uniform and systematic
methods for collecting registry data.

We used the principle of “minimal critical specification” [24] to develop system
specifications for the design of the registry that were absolutely essential to accomplish
tasks. As a result of the team discussions, it was suggested that all recruitment activities,
both to the registry and to the individual clinical studies using registrants, would be managed
within the registry database. Accordingly, the following eight preliminary requirement
specifications and preferences served as guiding principles in the design of the new registry
system: (1) a web-based, multiuser application that provided access to standardized registry
data forms and processes; (2) a standard screening process for all initial contacts with
potential registrants that met the minimum screening criteria for all Wisconsin ADRC
studies; (3) the ability to group and assign registrants according to their research interests,
eligibility, characteristics, and specific needs; (4) the ability to capture demographic
information anonymously from all initial contacts whether or not the potential registrant met
eligibility criteria for participation in a specific study or consented to participation; (5)
search and query functions to generate data quality reports and to assess data completeness;
(6) an audit plan to assess data integrity that focused on the most relevant data fields; (7) the
ability to document verbal consent; and (8) an electronic contact record and activity
workspace to record, track, and monitor all characteristics of registrants, as well as all staff
activities concerning recruitment, screening, and communication with registrants.

This new multipronged design provided flexibility and a number of desirable advantages to
users. Recognizing that recruitment of a candidate to an individual study may require
multiple contacts with the potential participant, the Wisconsin ADRC registry system was
designed to permit any staff member to see the contact history of the potential registrant or
potential clinical study participant. Thus, any staff member would be able to address return
calls or responses to mailings. Recruitment could be managed electronically by staff,
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decreasing the need for paper records and reducing the number of duplicative contacts. The
registry made it possible for the Wisconsin ADRC staff to use information gathered during
previous contacts with registrants and registration candidates, virtually eliminating the need
to “cold call” potential registrants or study participants. Another significant advantage of the
new registry recruitment process was the ability to record the registrant-identified preferred
method and frequency of communications (telephone, letter, email, etc.). Moreover, by
documenting the number and form of contacts, the registry provided data needed to evaluate
the efficacy of recruitment strategies for both the registry and clinical studies using the pool
of registrants. These features enhanced communication between staff and registrants and
within research teams and optimized the rate of success in engaging study participants. In
addition, the standardization of the initial contact screening process facilitated the quick
identification of registrants who met specific criteria for participation in an individual study.

The ability to capture anonymous demographic information during the initial contact with
potential registrants while providing the necessary identity protection until eligibility was
determined and consent gained met a number of program and institutional needs concerning
the effectiveness of overall recruitment and outreach activities to enhance registry
population diversity. The main goal of the registry was to enroll the broadest possible cross
section of the population in Wisconsin. The process was structured as follows: Upon initial
contact, a potential registrant was informed of the anonymous screening process and asked
to give oral consent to provide nonidentifiable personal demographic information that
included an eligibility screening questionnaire. Individuals were also asked to provide
information on medical history, for example, age, parental history of memory disorders,
usage of medications for memory problems, and diagnosis of a memory disorder. Whenever
an individual did not meet registry eligibility criteria, nonidentifiable personal information
was collected and the registry recorded an anonymous set of demographic responses that
could be used to survey the characteristics of all contacts. When individuals met registry
eligibility criteria, they were to be informed of registry eligibility and asked to provide oral
consent to enroll in the research registry. A critical component of the registration process
was recruitment while complying with the Health Insurance Portability and Accountability
Act (HIPPA) privacy regulations.

Documenting a formal functional specification for the registry development
Concurrent with the identification of data needs and the standardization of the recruitment
process, the team created a written registry plan that incorporated all stakeholder and user
functionality requirements identified as relevant to meet the main registry goals. This
document became the basis for developing the functional specifications for the registry
design. The document consisted of a collection of (a) task-related requirements, (b) program
interface requirements, (c) system features to minimize potential user interaction barriers,
(d) online documentation and dialogues to assist users through the recruitment process, and
(e) specifications for tracking, monitoring, and managing recruitment tasks and activities.
Table 1 outlines the complete list of requirements and functionalities that guided the
technical design and development of the registry.

All the key components contained in the final registry functional specification
documentation were generated in an iterative fashion through weekly meetings with users,
administrators, and subject matter experts. Directly observed and reported difficulties with
the existing registry tools also were taken into account in developing system requirements.

Assessing options for meeting functional specification needs
Once the functional specifications for the database registry had been drafted and confirmed,
the system development team conducted an in-depth analysis of viable options for the “best
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fitting” platform and features to meet the ADRC operational objectives and to optimize data
management. The main purposes of the viability study were (a) to gather data on the various
platform options and approaches, (b) to compare and analyze the strengths and weaknesses
of each option for meeting the functional specifications, (c) to enumerate the opportunities
and threats presented by each possible option, and (d) to evaluate the technical, practical,
and economic feasibility that each platform and approach offered. This study provided a
thorough analysis of the range of possible options and a basis to evaluate, as a group, how
well each possible option would meet data requirement needs. Table 2 shows the platform
options and approaches considered in the viability analysis.

After completing the viability study, the development team met with the major stakeholders
in the ADRC to review the analysis of options and to present alternative solutions. This
meeting gave the stakeholders the opportunity to participate actively in the selection of an
optimal registry development strategy and ensured that both the development team and
stakeholders held a common view of the purpose and scope of the project. In addition, the
meeting served to establish role assignments and a clear commitment to the registry
objectives and development direction. The off-the-shelf web-based customer relationship
management (CRM) software was chosen as the best solution according to the following
criteria: financial advantage and value, efficient and innovative components for contact
management and querying, accreditations and qualifications, and general capabilities and
support of all core activities and processes.

Results
From functional specification needs to project development

The project development process occurred in an iterative fashion tailored primarily to meet
the ADRC recruitment process needs. As depicted in Figure 3, the development project plan
included three registry “feature set” releases at 1-week intervals over the course of 5 weeks.
Each “feature set” or “system functions set” was completed in a 3-week cycle: release in the
first week, implementation of required changes in the second week, and release of the final
feature set in the third week. This iterative development strategy allowed the team to
manage the specification requirements by feature set, to monitor and verify the quality of the
overall registry functioning, and to provide the ADRC staff with functioning registry
features with real-time applications and full testing facilities.

During this development stage, a working prototype of the registry database with a limited
set of simulated data based on new specifications was made available to a select set of
ADRC users. Availability of the prototype ensured that all of the required data fields,
functions, and system-integrated data quality assessment capabilities were working properly.
Furthermore, it served as an opportunity to educate and train the ADRC staff on the new
registry by allowing them to see how the new system would meet the general recruitment
and study enrollment process needs. A natural result of this opportunity was the
identification of additional ways to streamline and enhance the screening, recruitment, study
enrollment, and retention procedures. Documentation, including a data and coding
dictionary to ensure data consistency, was also developed at this point. In addition, the
system development phase set the stage for the identification of training, support, and
maintenance needs as well as the discussion of a plan for transitioning the ongoing
operational support and maintenance responsibilities to the ADRC staff.

To ensure data consistency, all users of the registry were required to participate in standard,
documented, hands-on training on how to use the registry. Training included reporting initial
contacts, screening, entering data in a consistent manner, and scheduling and recording
registrant activities. Additionally, all study coordinators met at least quarterly to review the
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use of the registry and standard methods of documenting interactions with registrants who
were also participants in a particular clinical study. The study coordinators also identified
recurring problems and introduced corrections to the system. Within 6 months after the
introduction of the registry, all reporting on recruitment and retention of registrants into
studies was done using the registry system.

The overall project development effort required a total of 580 person-hours. Of this total
amount of effort, approximately 145 h of time of a data analyst and of a project manager
were spent identifying data requirement needs in collaboration with the multidisciplinary
team of information users. The development of the registry plan required an additional 115 h
of effort from a senior programmer and a data analyst, and the actual registry development
and testing phases involved a total of 320 h of time from a programmer, a test engineer, and
a project manager. The ongoing support and maintenance of the registry system, which
included usage analysis, training, quality control, and coding of required tasks, shared by
three staff members, required approximately 300 person-hours yearly.

Conclusion
Elements key to the successful design of the Wisconsin ADRC registry

The Wisconsin ADRC research registry was developed with two clearly defined goals: (1) to
facilitate the communication with potential research participants and among program
personnel and (2) to record the minimal information needed to identify potential participants
for clinical studies efficiently. A fundamental step in the successful development of the
registry was the implementation of a collaborative governance model involving all
stakeholders across disciplines in the definition of required data elements and functions.

Several factors were essential to the successful design and implementation of the Wisconsin
ADRC registry. The process involved a multidisciplinary team and an iterative design
process (Figure 1). Staff members who directed this process were experienced in leading
process-oriented projects and were able to recognize and facilitate the discrete steps
involved in developing a new programmatic tool. At every step, there was careful
documentation of group discussion; this resulted in a document outlining the findings of the
systematic needs assessment. Only by following these procedures were we able to recognize
the programmatic need for more than a searchable database to identify potential research
participants. Adding the contact management element to the registry design improved the
efficiency of communication between research coordinators and potential participants, as
well as the communication among coordinators. Moreover, communications were recorded
in the registry, eliminating the need for email and written correspondence among staff. The
advantages of a combined contact management and participant registry were readily
apparent to staff and easily implemented, especially given the staff involvement during the
design phases. Overall, the process-oriented approach culminated in a multifaceted tool to
assist with the challenges of recruitment and retention in clinical research.

Although the model presented focuses on the development and implementation of a system
for the recruitment of older adults with specific cognitive and medical characteristics, the
procedures for identifying data needs and database system utility and functionality can be
easily transferred to other populations. As with any multipurpose registry database system,
careful management and training are essential to maximize its functionality and utility.

A key challenge for the optimal use of information technologies to enhance recruitment and
retention is sustainability, which requires investment in infrastructure and appropriate
personnel. Managing a registry calls for a commitment of resources to support the efficient
use of information systems, integrity of the data, and long-term service demands. The
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primary financial requirements of registries are for human resources and salary rather than
equipment and are best served by continued administrative and institutional support. There
can be a substantial gain in efficiency and feasibility of study recruitment through an
existing registry compared to the use of traditional ad hoc methods [25]. The initial
institutional costs for registry development, however, may be offset later by grants and other
research support arising from the availability of the registry as a major research resource.
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Figure 1.
Registry design process as dynamic inquiry and team operation approach.
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Figure 2.
General recruitment scheme for the registry. MRI: magnetic resonance imaging; ADRC:
Alzheimer’s Disease Research Center.
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Figure 3.
Iterative application development process: review–realignment–approval cascade.
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Table 1

Summary of recruitment registry requirements

Web-based application to simplify and automate the process for collecting, storing, monitoring, and reporting registry data

 Secure/manage access

  Secure login features and role-based access

  Manage staff access to information

 Screening/storing/documenting

  Ability to store anonymous initial contact demographic information

  Ability to document consent

  Ability to screen a potential participant

  Ability to store contact and sensitive information and previously anonymous demographic information about registered participants

  Ability to store mailing information and generate mailing labels, mailing logs, and form letters

 Searching/filtering/tracking

  Ability to track participant’s progress in processes, status, contacts, and events/activities

  Ability to track time to progress from first contact to every other step

  Ability to track in which studies/programs a participant is screened, eligible for, enrolled in, ineligible for (and reasons), interested in, not
interested in

  Search and query functions on all entered data.

 Report generation and auditing capabilities

  Ability to profile characteristics of participants recruited, for example, demographics and referral source

  Ability to audit the quality of the data

Multisite management capabilities

 Program and study management

  Manage program and study status

  Manage multiple type of contacts and workflow

 Activity management

  Recent activity list for potential participants/participants

  Recruitment task and activity management

 Dashboard to facilitate data use and management
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Table 2

Platform options

Options

 Update and optimize existing database and convert to Oracle

 Develop the required registry functions as part of an existing research database (OnCore)a developed for the University of Wisconsin-
Madison ICTR, funded since 2007 by the NIH CTSA

 Develop and implement a stand-alone clinical trials management software (e.g., REDCap)

 Develop a new web-based registry application

 Modify and implement an off-the-shelf web-based CRM-type software

ICTR: Institute for Clinical and Translational Research; NIH: National Institute of Health; CTSA: Clinical and Translational Science Award;
CRM: customer relationship management.

a
OnCore or “Online Collaborative Research Environment” is a research informatics platform developed by Forte Research Systems that provides a

web-based data management system.
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