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Why DSRC?
Integrity of the research process.

Minimization of lawsuits.

Faculty member concerns.

High cost of regulatory compliance 
(32% of time & $2000 per subject)



Past Projects
Early 1990s, NLM funding for Integrated 
Academic Management Systems (IAMS).

eGrants (U of Cincinnati): 200% increase in 
funds for educational research, etc.



Goals
To allow researchers to visualize the 
administrative progress of their projects

To allow research administrators to track all 
projects.

To generate reports that would establish the 
current compliance status of individual 
researchers



Design Objectives
Reasonable and appropriate?

๏ Researcher interface should be simple and intuitive in order to meet the 
requirements of users with different levels of computer literacy. 

๏ The application should run on an Intranet within the campus firewall to 
enhance protection against security breaches. 

๏ Researchers should be informed about the existence of new tasks assigned to 
them through a variety of mechanisms, including e-mail and RSS (real 
simple syndication) feeds.

๏ Tasks assigned to users should have a clear sequence of activities to be 
followed by the researcher. At a minimum, they should have instructions on 
how to complete the regulatory activity, provide instructions and electronic 
templates for that task, provide an interface for document submission, and 
allow users to inquire research administrators about the status of their 
administrative tasks currently in-process.



Design Objectives
Reasonable and appropriate?

๏ The application should store additional information that might be of value to 
researchers, including links with information about research opportunities, 
tools to search for available number of patients for prospective research, and 
other applications that will change the image of a regulatory site from a 
burden into a service to the researcher. 

๏ Research administrators should have the ability to track the times of 
completion of researchers stratified by department, project name, leader, 
task, deadline date, research administrator in charge, and principal 
investigator.

๏ Research administrators should be able to delegate tasks that are commonly 
associated grouped in "bundles." By grouping tasks that can be assigned 
through a single command, task bundles are time efficient for research 
administrators.



DAO Model
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ers' time in circulating regulatory documents and
obtaining necessary signatures.

Design objectives
The decision to build a customized application was made
after we searched, without success, for cost-effective avail-
able business tools and other systems available from aca-
demic institutions that would be able to handle our
regulatory needs. Objectives were defined based on direct
requirements from personnel directly involved with
research administration of our institution, as well as secu-
rity recommendations from Health Insurance Portability
and Accountability Act (HIPAA) guidelines. Our search
resulted in the definition of technical requirements
describing the optimal characteristics of the final applica-
tion:

1. Researcher interface should be simple and intuitive in
order to meet the requirements of users with different lev-
els of computer literacy.

2. The application should run on an Intranet within the
campus firewall to enhance protection against security
breaches.

3. Researchers should be informed about the existence of
new tasks assigned to them through a variety of mecha-
nisms, including e-mail and RSS (real simple syndication)
feeds.

4. Tasks assigned to users should have a clear sequence of
activities to be followed by the researcher. At a minimum,
they should have instructions on how to complete the reg-
ulatory activity, provide instructions and electronic tem-
plates for that task, provide an interface for document
submission, and allow users to inquire research adminis-
trators about the status of their administrative tasks cur-
rently in-process.

5. The application should store additional information
that might be of value to researchers, including links with
information about research opportunities, tools to search
for available number of patients for prospective research,
and other applications that will change the image of a reg-
ulatory site from a burden into a service to the researcher.

6. Research administrators should have the ability to track
the times of completion of researchers stratified by depart-
ment, project name, leader, task, deadline date, research
administrator in charge, and principal investigator

7. Research administrators should be able to delegate
tasks that are commonly associated grouped in "bundles."
By grouping tasks that can be assigned through a single
command, task bundles are time efficient for research
administrators.

Software architecture
The class component model is displayed in Figures 1 and
2. The software was developed using Java as the program-
ming language and the Model-View-Controller (MVC) as
its design model. The concept of MVC design model is
that an application consists of three components: a central
Model, Views that represent the model to the user, and
Controllers of the Model. In our application, the Model
contains the logic displayed by the application, including
database access, numeric algorithms, and algorithms for
data manipulation. In contrast, the View and Controller
components represent the interface of the application.
Stated in a different manner, the controller is an input
component that supplies information to the Model, while
the View is an output component displaying information
from the Model [see Figure 3].

Figure 1 depicts the UML Class Diagram that implements
the Data Access Object (DAO) design pattern. This solu-
tion was used to abstract and encapsulate all access to the

UML Class Diagram that implements the Data Access Object design patternFigure 1
UML Class Diagram that implements the Data Access Object design pattern.
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data source. The DAO manages the connection with the
data source to obtain and store data.

Figure 2 illustrates the UML Class Diagram that imple-
ments the Command design pattern. This pattern takes
the load from the Controller (MVC) component by imple-
menting each command on a different component. This
component must implement an Execute method, so,
instead of the Controller having to know how to route
requests from the View, it needs only to call the Com-
mand object's Execute method.

Interface for DSRC
Interface design was developed using a combination of
paper prototyping [17] and use cases. The interface for the
Duke Surgery Research Central can be divided into screens
for researchers and research administrators.

Researchers
The interface for researchers provides functionality for
each of the following activities [see Figure 4]:

1. View a complete list of research projects in which the
researcher is currently working within DSRC

UML Class Diagram that implements the Command design patternFigure 2
UML Class Diagram that implements the Command design pattern.
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2. Within each project, view a time line of all associated
tasks. These tasks include not only active tasks but also
previously completed tasks. Files can be retrieved from
previously completed tasks, thus constituting a storage
location for all study-related files.

3. Receive instructions for completion of each task, also
having the ability to ask questions to research administra-
tors for instructions that have not been clearly given. For
each assigned task, researchers can: simply mark a task as
completed (for tasks not requiring the submission of a
file); download necessary templates and submit them; or
fill documents out on an online environment.

4. External to the completion of specific regulatory tasks,
researchers also have links for commonly used resources
for research such as templates for regulatory documents,
information on grant opportunities, and applications that
allow for determination of number of patients in the
Department of Surgery with a specified combination of
diagnostic and procedure codes.

Research administrators
The interface for research administrators allows for the
following functionality [see Figure 5]:

1. Register and update new users with descriptive informa-
tion such as department affiliation.

2. Create new projects using information provided by
researcher for grants, IRB protocols, and contracts that will
be submitted to the research administration office

3. Create new tasks within each project, providing individ-
ual researchers with instructions, templates, and dead-
lines for submission of necessary documentation

4. Download files submitted by researchers containing the
information assigned in their task

5. Read and respond to questions submitted by research-
ers

6. Modify project and task information when necessary

7. View complete list of projects being processed in the
system at any given time, sorted by project name, leader,
task, deadline, research administrator name, or researcher
name

8. In order to ensure that tasks assigned to researchers
have been accessed, research administrators have access to
a list of researchers who have not accessed the system after
seven days since the date of assignment. In this way,
research administrators can be notified in circumstances
where a researcher might be away and not able to com-
plete the assigned task or if a researcher new to the system

Relation between Model and ViewFigure 3
Relation between Model and View.

Model & View



Researcher Interface
๏ View a complete list of research projects in which the researcher is currently working within 

DSRC.

๏ Within each project, view a time line of all associated tasks. These tasks include not only 
active tasks but also previously completed tasks. Files can be retrieved from previously 
completed tasks, thus constituting a storage location for all study-related files. 

๏ Receive instructions for completion of each task, also having the ability to ask questions to 
research administrators for instructions that have not been clearly given. For each assigned 
task, researchers can: simply mark a task as completed (for tasks not requiring the 
submission of a file); download necessary templates and submit them; or fill documents out 
on an online environment. 

๏ External to the completion of specific regulatory tasks, researchers also have links for 
commonly used resources for research such as templates for regulatory documents, 
information on grant opportunities, and applications that allow for determination of number 
of patients in the Department of Surgery with a specified combination of diagnostic and 
procedure codes.
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may not feel comfortable accessing the application, all
without risking that the task might not be completed

9. Access and update additional resources for researchers
external to individual regulatory tasks (see description in
section describing the interface for researchers).

Usability evaluation
Usability was evaluated by formal usability analysis and
field observation levels. Formal usability analysis was
conducted by an external consultant to avoid bias from
authors participating in the development of the DSRC
application. The evaluation included ten different users
with no previous experience with the application. User
selection was based on matching of educational character-
istics compatible with our target users, including a degree
in a health care field.

Formal usability tests followed a protocol where users
were observed by two evaluators and had to complete
assigned regulatory tasks. Users were able to ask questions

at any point in time. The following application factors
were evaluated: speed, easy of learning, easy of using,
understanding of functionality, and navigation. We also
made notes about number of errors made while using the
application. Each participant answered a questionnaire at
the end of the formal usability analysis with items about
interface problems, missing features, and suggestions for
overall improvement.

Field observations were conducted by one of the co-
authors (MM) and comprised observation of researchers
and research administrators during the execution of com-
mon regulatory activities. Meetings were held with inves-
tigators and research administrators in order to obtain
their feedback in terms of usability issues, graphical
design, and difficulties that were addressed during the ini-
tial four months of deployment at our institution. In con-
trast with the evaluation performed during the formal
usability tests, the evaluator (MM) restricted her notes to
material that could be communicated back to our pro-
grammer (HM) for immediate implementation.

Researcher InterfaceFigure 4
Researcher Interface.



Administrator Interface
๏ Register and update new users with descriptive information such as department affiliation.

๏ Create new projects using information provided by researcher for grants, IRB protocols, and 
contracts that will be submitted to the research administration office.

๏ Create new tasks within each project, providing individual researchers with instructions, 
templates, and deadlines for submission of necessary documentation. 

๏ Download files submitted by researchers containing the information assigned in their task. 

๏ Read and respond to questions submitted by researchers.

๏ Modify project and task information when necessary.

๏ View complete list of projects being processed in the system at any given time, sorted by 
project name, leader, task, deadline, research administrator name, or researcher name.

๏ In order to ensure that tasks assigned to researchers have been accessed, research 
administrators have access to a list of researchers who have not accessed the system after 
seven days since the date of assignment.
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Results
Researchers
When using DSRC, researchers start by notifying research
administrators via email or phone about a project that
they would like to initiate. This project can be an IRB pro-
tocol, grant, or industry contract. Research administrators
then create a new project in DSRC, providing password-
protected access to the research team involved with the
project. All project access is limited to participants and
restricted to the campus Intranet for security compliance.
Once the project is created, researchers receive an email
notifying them about the creation of the new project and
their respective tasks. Each task is assigned to individual
investigators in the project team. Although single tasks are
frequently performed by more than one project member,
from a project management perspective, we felt that it is
more reliable to make individual members accountable.
Individual researchers can then log in to the DSRC site to
verify the nature of their tasks, download necessary tem-
plates for task completion, and upload all required files or
completed the forms online. As soon as the researcher
completes the required task, research administrators are
notified and will carry the administrative process further.
Researchers also have the ability to securely send ques-

tions to research administrators concerning individual
tasks as well as to access all files related to previously com-
pleted tasks. This iterative process is repeated as many
times as necessary until all necessary documents associ-
ated with the project are satisfactorily completed.

Research administrators
After receiving an email notice from the researcher,
research administrators will capture all available informa-
tion about the project so that it can initialized in DSRC.
This information includes project names, participant
names and contact information, as well as information on
any regulatory documents available for the project. This
information will be available to researchers at any point in
time in the project page. Once a project is created, corre-
sponding tasks are created and assigned to individual
researchers, also including the name of the research
administrator in charge of verifying submitted documents
and answer any task-related questions. For projects with
tasks that are frequently grouped, administrators have the
ability to create "task bundles" that can be assigned all at
once. Bundling saves time in project set up and also
ensures that all required tasks are consistently included in
the target project.

Administrator InterfaceFigure 5
Administrator Interface.



Usability
Formal usability test, plus field survey.

Formal testing: very little trouble in interface, only 2 
users with trouble (computer literacy).

Field study: bug fixing, quick feedback

variable categorization of projects (not free text)--
input & output reliability; search boxes

explicit deletion warning mechanisms

completion reinforcement



Conclusions
Challenge of computer literacy

Incremental software development

User buy-in (requirements)



Demo


