
Research Evaluation October 2010 0958-2029/10/04239-12 US$12.00 © Beech Tree Publishing 2010 239

Research Evaluation, 19(4), October 2010, pages 239–250 
DOI: 10.3152/095820210X12827366906607; http://www.ingentaconnect.com/content/beech/rev 

Integrating utilization-focused evaluation with 
business process modeling for clinical research 

improvement 

Jonathan M Kagan, Scott Rosas and William M K Trochim 

New discoveries in basic science are creating extraordinary opportunities to design novel biomedical 
preventions and therapeutics for human disease. But the clinical evaluation of these new interventions 
is, in many instances, being hindered by a variety of legal, regulatory, policy and operational factors, 
few of which enhance research quality, the safety of study participants or research ethics. With the goal 
of helping increase the efficiency and effectiveness of clinical research, we have examined how the 
integration of utilization-focused evaluation with elements of business process modeling can reveal 
opportunities for systematic improvements in clinical research. Using data from the NIH global 
HIV/AIDS clinical trials networks, we analyzed the absolute and relative times required to traverse 
defined phases associated with specific activities within the clinical protocol lifecycle. Using simple 
median duration and Kaplan-Meyer survival analysis, we show how such time-based analyses can 
provide a rationale for the prioritization of research process analysis and re-engineering, as well as a 
means for statistically assessing the impact of policy modifications, resource utilization, re-engineered 
processes and best practices. Successfully applied, this approach can help researchers be more efficient 
in capitalizing on new science to speed the development of improved interventions for human disease. 

ASIC SCIENCE IS advancing at unparal-
leled rates, generating new findings and in-
sights into the causes of human disease, 

creating extraordinary opportunities to design novel 
treatments and preventions. But before they can be 
approved for use in people, all new therapeutics, 
vaccines, and interventions for human use must be 
proven safe and effective through testing in con-
trolled clinical trials. At the same time, the ability  
to carry out clinical trials is becoming ever more  

complex, costly and time-consuming. A host of  
legal, regulatory, policy and operational factors, few 
of which necessarily enhance research quality, the 
safety of study participants or research ethics, are 
increasingly impeding the progress of clinical re-
search in the United States and around the world.  
In a number of instances, important clinical trials 
have been seriously delayed, rendered infeasible or 
blocked. 

The pressing issue addressed in this article is the 
need to identify ways to improve the efficiency and 
effectiveness of clinical research. Using the National 
Institute of Allergy and Infectious Diseases (NIAID) 
HIV/AIDS extramural clinical trials networks as an 
exemplar of large-scale, global clinical trials pro-
grams, this report examines how the integration of 
utilization-focused evaluation with elements of busi-
ness process modeling can reveal opportunities for 
systematic improvements in clinical research. Suc-
cessfully applied, this approach can help researchers 
be more efficient in capitalizing on new science to 
speed the development of improved interventions for 
human disease. 
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Context and background 

The NIAID HIV/AIDS clinical trials networks are 
comprised of six extramural cooperative groups 
whose goals are to design and carry out hypothesis-
driven clinical research to identify new and  
improved interventions for the prevention and treat-
ment of HIV/AIDS around the world. The six groups 
include: 

1. The AIDS Clinical Trials Group to optimize clini-
cal management of HIV/AIDS, including co-
infections and other HIV-related conditions, and 
conduct translational research for new drug  
development. 

2. The HIV Prevention Trials Network to evaluate 
non-vaccine HIV prevention strategies. 

3. The HIV Vaccine Trials Network to evaluate  
preventive HIV vaccines; 

4. The International Maternal Pediatric Adolescent 
AIDS Clinical Trials Group to evaluate ways of 
preventing mother-to-child transmission of HIV, 
optimizing clinical management of HIV, includ-
ing co-morbidities and other HIV-related condi-
tions in children, adolescents and pregnant 
women. 

5. The International Network for Strategic Initiatives 
in Global HIV Trials to optimize clinical man-
agement of HIV/AIDS, including co-infections 
and other HIV-related conditions. 

6. The Microbicide Trials Network to evaluate  
microbicides for HIV prevention. 

Organizationally, each group/network has a central 
leadership component to set priorities and manage 
the effort, and varying numbers of clinical trials 
units, each led by a principal investigator and featur-
ing an administrative component, community ad-
visory board and one or more clinical research sites 
(e.g. medical schools, academic health centers, hos-
pitals or outpatient centers) where the clinical trials 
are performed. Since their inception in 1987, the 
guiding philosophy behind the networks has been to 
bring together multidisciplinary expertise to create 
(and sustain) both a leading-edge HIV/AIDS re-
search agenda, and a reusable clinical research infra-
structure. The success of this approach has been 
demonstrated by the groups’ exceptional scientific 
productivity (e.g. 562 protocols in the past four 
years, 161 current active trials, ~69,000 participants 
presently enrolled, ~200 publications/year), and the 
significant impact of their findings in both clinical 
practice and basic research. 

However, despite enormous global efforts, the 
HIV/AIDS epidemic continues to expand virtually 
unabated, with nearly 2.5 million new infections per 
year worldwide (UNAIDS, 2007). And after nearly 
20 years of unprecedented growth, due largely to 
fiscal constraints and competing priorities, funding 
for the HIV/AIDS networks has begun tapering.  
Simultaneously, a proliferation of legal, regulatory 

and policy requirements have, in many instances, 
added to the burden and complexity of the research. 
Given the vital role of the networks in developing 
and optimizing HIV treatments, vaccines and pre-
ventions, it was essential that these programs not 
lose ground. Accordingly, NIAID resolved to evalu-
ate how, in the face of financial constraints and 
mounting barriers to clinical research, the networks 
could continue (and even grow) their vital role in 
responding to the epidemic. 

Development of conceptual framework for 
evaluation 

The NIAID HIV/AIDS clinical trials networks are 
an example of a broader trend in the organization 
and management of science towards large-scale re-
search initiatives (Edgerton, 1999; Nass and Still-
man, 2003). Several challenges in developing 
appropriate evaluation approaches for large research 
initiatives have been identified, including: 

 Ensuring the highest-quality evidence; 
 Minimizing burden and the intrusiveness of the 

evaluation system; and 
 Yielding data that can satisfy a myriad of scien-

tific, managerial, financial, and regulatory re-
quirements (Quinlan et al, 2008).  

One of the first and most complex aspects of this 
endeavor involved identifying the goals of the net-
works as seen across a wide array of stakeholders, 
each with its own set of expectations as to what con-
stitutes success. There were few precedents to guide 
evaluation planning for such efforts. With the expec-
tation that the enterprise be collaborative and coor-
dinated at multiple levels, several sources of input 
were needed to define the goals of these complex 
and diverse stakeholders, develop strategies to work 
across disciplines in innovative ways, and evaluate 
the outcomes of collaborative work. Due to the 
broad range of activities, potential outputs, and out-
comes of network activities, it was essential that a 
comprehensive framework be developed to serve as 
guide for evaluation (Trochim et al, 2008). 

The centerpiece of our evaluation framework de-
velopment process was collaboratively authored us-
ing a group conceptualization approach known as 
concept mapping — a rigorous, mixed methods ap-
proach that blends familiar qualitative processes 
with several multivariate analyses that yield shared 
conceptualizations of complex issues (Kane and 
Trochim, 2007; Trochim, 1989). The concept map-
ping methodology has been used successfully in 
similar large-scale research initiatives as the method 
for the development of conceptual models (Stokels 
et al, 2003; Andersen et al, 2006). 

Specifically, for this project NIAID worked  
with HIV/AIDS network leadership to identify a 
broad range of stakeholders, including scientific  
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researchers, community members, government and 
non-government staff and industry representatives  
(Kagan et al, 2009). Participants in the evaluation 
framework development process represented six dif-
ferent areas of HIV clinical science, ten different 
roles in the AIDS community, and six continents. 
Individuals were selected based on their unique in-
sights and knowledge of the HIV/AIDS clinical  
trials networks specifically, and/or HIV/AIDS clini-
cal research generally. A cross-section of perspec-
tives and ideas were secured by inviting a broad 
sample of individuals to participate. In the end, more 
than 300 individuals contributed to the generation of 
over 1,500 ideas; 90 stakeholders participated in a 
conceptual sorting process and 323 completed rat-
ings of importance. A final set of 91 statements that 
described the success factors for the HIV/AIDS clin-
ical research networks were captured and organized, 
by the stakeholders, into eight specific clusters and 
four overarching ‘regions’: 

 Scientific agenda and objectives; 
 Community and participants; 
 Operations, policy and resources;  

and 
 Communication, collaboration and harmonization 

(Figure 1). 

A cross-network task force was then convened to 
assist in interpreting the framework, share relevant 
existing evaluation resources, tools, measures and 
experiences, and contribute to the development of 
the evaluation plan components. Task force mem-
bers representing the four regions of the concept 
map identified evaluation questions that correspond-
ed with the major groupings of success factors, po-
tential measures that aligned with those questions, 
approaches for measurement and next steps for mov-
ing forward with an evaluation agenda for their as-
signed conceptual area. From this highly engaged 

and collaborative work, a matrix of priority ques-
tions, measures and data sources to guide the con-
duct of pilot studies was designed and the initial 
evaluation pilot studies carried out. 

Integration of utilization-focused evaluation 
and business process modeling 

This report focuses on studies addressing the top 
priority question articulated by task force members 
in one of the four success factor ‘regions’, specifi-
cally: operations, policy and resources. Above all 
else, stakeholders wanted to determine how the pro-
cess of clinical trial protocol development (and im-
plementation) could be improved to increase 
efficiency and shorten the timeline to complete clin-
ical trials. Specific ‘sub-questions’ included: 

 How long does each phase of the protocol devel-
opment/implementation take? 

 Which elements are the most rate-limiting? 
 What can be done to shorten the timeline without 

compromising scientific quality? 
 How can the process be improved? 
 What might be reasonable targets for each phase? 

Figure 1. Collaboratively authored concept map of HIV/AIDS clinical trials  
network success factors 

Source:  Kagan et al (2009)

 
Stakeholders wanted to determine 
how the process of clinical trial 
protocol development could be 
improved to increase efficiency and 
shorten the timeline to complete 
clinical trials 
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At this juncture the integration of utilization-focused 
evaluation (Patton, 2008) with business process 
modeling was initiated. Business process modeling 
involves the representation of the flow and logic of 
activities or actions in a business or organization so 
that the processes can be studied, simulated, moni-
tored and potentially improved (Havey, 2005; 
Schedlbauer, 2010). The flow of activities and ac-
tions can be sequential and linear or it can be dy-
namic and nonlinear and involve feedback processes 
(Edquist and Hommen, 1999). The key in integrating 
evaluation with process modeling is to identify 
points or ‘markers’ along the process flow where 
measurement can be operationalized. Note that such 
markers will be useful whether the true process is 
linear or nonlinear, although one’s interpretation of 
the results may differ in each case. 

Clearly, the stakeholders had articulated a need 
for practical evaluative information about their most 
important business process — the development of 
clinical trials protocols — asking where the obsta-
cles were, their relative contribution to the overall 
timeline, and how the time for protocol development 
could be shortened. The integration with business 
process modeling was formed by linking these eval-
uative questions to specific ‘time-to-event’ data 
which provided the ability to analyze the actual  
duration of each element of the clinical protocol de-
velopment process specifically, and by inference 
(albeit with limitations) a view of the resource con-
sumption associated with each phase. 

Briefly, time-to-event data was obtained from the 
protocol management component of the Division of 
AIDS Enterprise System (DAIDS-ES) (Kagan et al, 
2010), a management information system which had 
been modeled around a cross-network harmonized 
protocol lifecycle paradigm, featuring standardized 
protocol status, milestone and event definitions. 
Providing an accessible, quality-assured source of 
specific date-based protocol tracking information 
from across the networks, the DAIDS-ES enabled 
precisely the type of time interval analyses that were 
needed to answer the key questions posed. The re-
sults presented herein were based on 97 protocols 
over a two-year period from April 2006 to April 
2008. 

Results 

Primary analyses determined the interval for each  
of six discrete statuses (or elements) of the protocol 
lifecycle, beginning with the initial submission of  
a protocol, through the enrollment of the first  
participant: 

1. Scientific review (beginning with receipt of  
protocol/concept) 

2. Regulatory review (NIH and FDA regulatory  
consideration) 

3. Pending (including several ‘in progress activities’) 

3a. Regulatory and other specific protocol  
requirements 

3b. Database, case report forms, data screens,  
randomization 

3c. Clinical trials agreement and contract  
development 

3d. Study product acquisition, distribution,  
importation 

4. Open to accrual (pending activities complete; 
protocol open for participant enrollment) 

5. Enrolling (enrollment of the first participant on a 
protocol) 

6. Protocol registration (an element in protocol im-
plementation; site and investigator credentialing, 
institutional review board approval). 

Figure 2 shows a composite view of the median  
duration for each of the six protocol statuses/ 
elements across the protocol set analyzed. (Protocols 
for which missing time points precluded a specific 
interval determination were excluded from that cal-
culation, but were included in other median interval 
analyses where they had data.) The graph shows 
both the absolute and relative duration of each pro-
tocol status. The median time from initial concept 
submission until a protocol reached enrolling status 
was slightly more than one year. On average, itera-
tive scientific review of new trial concepts took 
longer than four months, with approximately the 
same median time required for the collective activi-
ties of the pending phase. In contrast, the median 
time for protocol registration, during which clinical 
research sites complete requirements to be able to 
initiate protocol enrollment, was 160 days for US 
sites, whereas meeting the same requirements, on 
average, took over 500 days for non-US sites. In 
some instances, the long time involved in meeting 
requirements for non-US sites resulted in sites being 
excluded from protocols. 

Without consideration of the underlying processes/ 
activities captured in each protocol status, the value 
of these time-based results would be of limited use. 
However, to those with responsibilities for managing 
clinical research, these kinds of data can guide and 
inform more detailed studies as to how operations, 
policy and resource utilization impact the efficiency 
with which clinical trials are developed and imple-
mented. For example, protocol registration, in es-
sence a repetitive ‘requirements’ process (versus a 
creative one) takes longer than all other pre-
enrolling statuses. This suggests that there ought to 
be ways to streamline this process in order for trials 
sites to begin getting participants into trials sooner. 
Also, that there is such a substantial difference be-
tween the median protocol registration times for US 
vs. non-US sites warrants examination, given the 
importance of conducting HIV/AIDS clinical trials 
in the areas of the world hardest hit by the  
epidemic. 

Focusing on the time for protocol registration for 
US and non-US sites shows that the US sites, with 
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few exceptions, are clustered tightly around the 160-
day median and that relatively few sites are either 
much quicker or slower than the others, in getting 
through the process (Figure 3). This consistency 
suggests that there probably are similarities in how 
these sites carry out their protocol registration activi-
ties. By contrast, approximately 16% of the non-US 
sites complete protocol registration in one third less 
time compared to the group median (343 days vs. 
517 days) (Figure 4). 

Even though these sites still take roughly twice 
the time needed for protocol registration at US sites, 

there may be some key differences in the ways they 
carry out this function compared to the others that 
take much longer. Looking at the enrolling status 
interval, the results indicate that it’s not simply that 
every process takes longer at non-US sites. Once a 
trial is opened to accrual, and a site is registered on 
the protocol, the median time to enroll the first par-
ticipant was 65 days for US and 70 days for non-US 
sites. 

For a more detailed comparison of these time-to-
event processes, Kaplan-Meier (K-M) analyses were 
conducted for the same two intervals (i.e. protocol 

Figure 2. Status intervals for HIV/AIDS clinical trials network protocols 

Days for Protocol Registration 

Median 

Figure 3. Days for protocol registration, US clinical research sites 
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registration and enrolling) for US and non-US sites. 
Modeling the time required to reach a well-defined 
endpoint through survival analysis offers a more 
precise picture of the timing patterns across the re-
search process lifecycle (vs. comparisons of the 
number of days). For each interval, survival proba-
bility was calculated as the number of cases surviv-
ing divided by the number of cases that reached the 
terminal event. The probability of surviving to any 
point was estimated from the cumulative probability 
of surviving each of the preceding time intervals, 
calculated as the product of preceding probabilities. 
Since all protocols used in the K-M analysis had 
reached the respective endpoints of the two intervals 
under investigation, all cases were uncensored. 

As shown in Figure 5, for protocol registration, 
the survival curves for US and non-US sites were 
significantly different (χ2 = 39.34, p < 0.001; log-
rank Mantel-Cox test). At the 50% survival mark, at 

which point half of the sites had completed registra-
tion, the remaining international sites were expected 
to take 508 additional days to reach the endpoint 
milestone (registration), whereas for the US sites, 
160 more days (three times fewer) were required. 
These findings more clearly reveal the distribution 
of results across sites and confirm the median esti-
mates for a much longer time for international sites 
to register for protocols. However, this same contrast 
was not observed once protocols reached the open to 
accrual status. As suggested in the earlier compari-
sons, the K-M analyses (Figure 6) confirmed no sig-
nificant difference between US and non-US sites, for 
the time it takes to enroll the first participant on a 
protocol (χ2 = 1.57; p = 0.282; log-rank Mantel-Cox 
test). Thus, while the cumulative time for US sites to 
move all protocols through the two consecutive time 
periods is significantly less than for international 
sites, the difference can be attributed to the protocol 

Figure 4. Days for protocol registration, non-US clinical research sites 
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Figure 5.  Kaplan-Meier plots for protocols in US and non-US sites: days for 
protocol registration 
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registration-related processes and not the first  
participant accrual period. 

Taken together, the results of both the simple me-
dian analyses and the K-M curves show how  
time-based analyses can provide a rationale for the 
prioritization of research process analysis and re-
engineering, as well as a means for monitoring the 
impact of policy modifications, resource utilization, 
re-engineered processes and best practices. K-M 
analyses such as those employed here can be used to 
statistically test the effect of process interventions on 
the timing patterns of protocols across different in-
tervals of the research lifecycle. K-M analyses also 
allow for the inclusion of protocols that are within 
the interval under investigation but have not yet 
completed the interval (i.e. censored cases), thereby 
affording greater precision in estimating the rate at 
which protocols reach different milestones. Future 
K-M analyses will include additional variables (e.g. 
protocol phase, treatment vs. prevention, complexi-
ty, size, numbers of participating sites) in order to 
model covariate effects to gain an even better under-
standing of the factors contributing to these time-to-
event results. 

Even in instances where process re-engineering, 
policy improvement and/or more efficient resource 
utilization appear infeasible, studies of this sort can 
provide ‘as is’ evidence-based time projections for 
protocol development which can support more accu-
rate planning and budgeting for clinical trials. But 
the greatest potential of K-M models is in statistical-
ly assessing the effects of subsequent process  
interventions on clinical trials efficiency. 

Discussion 

The trend toward large-scale scientific research initi-
atives calls for the development of systems for manag-
ing and evaluating multi-institutional, collaborative 

scientific research. The need for evaluation systems is 

particularly great given increasing pressure for ac-
countability within public programs. Yet, large-scale 

science has its own unique goals, context, require-
ments, and outcomes that must be taken into account 

when designing ways to evaluate success. Evaluation 

of such research programs needs to focus on gathering 

systematic evidence on program performance and re-
lying on multiple lines of evidence to draw conclusions 

about efficiency and effectiveness as reported to pro-
gram managers, participants and other stakeholders, 

and the public at large (Cozzens, 1997). An ideal 
scientific research enterprise is viewed as one that: 

 Invests in work that impacts significant social  
and scientific challenges and responds to new  
discoveries; 

 Fosters a wide network of relationships that  
generates relevant questions, recognizes emerging 
issues, and sustains significant, cutting-edge  
programs of work; 

 Develops and nurtures the human and organiza-
tional capacity to conduct research; and 

 

Days to First Participant Enrolled

8007006005004003002001000

P
ro

p
o

rt
io

n
 S

u
rv

iv
in

g

1.2

1.0

.8

.6

.4

.2

0.0

-.2

Location

Non-U.S.

U.S.

Figure 6.  Kaplan-Meier plots for protocols in US and non-US sites: days to 
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Kaplan-Meier analyses such as those 
employed here can be used to 
statistically test the effect of process 
interventions on the timing patterns of 
protocols across different intervals of 
the research lifecycle 
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 Recognizes and communicates its impact on the 
world (Pardo et al, 2002). 

The evaluation of large-scale research initiatives is a 
relatively new discipline. Consequently, there are 
few models and examples to guide work in this area. 
Some have suggested that what is needed is a theory 
of innovation that describes from a multiple-level 
systems perspective (macro, meso, micro) the com-
plex networked structure of the research enterprise 
(Jordan et al, 2008). Others have argued for a model 
that encompasses efforts to estimate the ‘societal 
quality of research’ rather than only the scientific 
quality (Van der Meulen and Rip, 2000; Larédo, 
2001). 

In contrast to these more theoretically focused ef-
forts, our work is motivated by a more pragmatic 
and empirical emphasis on utilization. We undertook 
an integrative approach to evaluating the NIAID 
HIV/AIDS clinical trials networks with the relative-
ly modest goal of increasing the efficiency with 
which clinical researchers capitalize on new science 
to speed the development of improved interventions 
for this, and potentially other diseases. While we 
support the efforts of our more theoretically driven 
colleagues to address the complex organizational 
and systems issues involved in research evaluation, 
our approach, while perhaps less ambitious and the-
oretically encompassing than theirs, emphasizes the 
practical empirical utility of obtaining estimates of 
the duration of key segments of the research process, 
and the value of such estimates for process  
improvement generally. 

Beginning with an evaluation planning stage, a 
stakeholder-constructed framework of critical suc-
cess factors was developed that enabled a prospec-
tive view of four major evaluative domains. For each 
domain, broad evaluation questions were articulated 
by stakeholders, and addressed through pilot studies 
designed to generate information in a continuous 
fashion across the research lifecycle. Iterative cycles 
of focused evaluation ‘experiments’ were (and are 
being) designed to test the feasibility and utility of 
the data, sources, and methods, to address specific 
evaluation questions in each domain. This approach 
is viewed as a scientific process designed to generate 
results that can be utilized in the near-term to im-
prove network functions, and incrementally improve 
the quality of the overall evaluation system as the 
state of knowledge evolves, in effect a ‘science of 
science management.’ As new information is gath-
ered and changes are made based on that feedback, 
specific questions are expected to change over time. 

The majority of our studies to date have been de-
scriptive in nature, documenting practices across the 
network enterprise and enabling a clearer view of 
research processes, including identification of simi-
larities, differences, gaps and opportunities. Accu-
rate measurement tools or instruments, reasonable 
standards or targets and identification of feasible 
points of intervention in existing processes depend 

upon the documentation of current practice. But 
once this descriptive work is complete, it is expected 
to lead naturally to the development of hypotheses 
regarding potential process improvements. The 
measures and methods piloted here will be useful in 
testing these hypotheses in a rigorous manner. 

By their very nature, the HIV/AIDS clinical trials 
networks (a potential exemplar for large, global clin-
ical research programs) must evolve dynamically to 
stay in step with the rapid scientific, ethical and de-
mographic changes that characterize the epidemic. 
Accordingly, the evaluation activities and processes 
need to be continuously adjusted to provide infor-
mation that aligns with the research initiative. In this 
report, we have described our early experience using 
an approach that integrates stakeholder-driven,  
utilization-focused evaluation, with elements of 
business process modeling with the objective of 
identifying ways of improving the efficiency of clin-
ical trial development.  

Our initial results using time-to-event data indi-
cate that this approach can (at least within certain 
domains) reveal the ways in which discrete elements 
of a complex process (e.g. clinical trial protocol de-
velopment) contribute to overall timelines, and can 
guide more fine-tuned analyses of operations, policy 
and resource utilization with the potential to improve 
clinical research efficiency. 

Our efforts build upon and complement the re-
search of Dilts et al (Dilts and Sandler, 2006; Dilts 
et al, 2006, 2008, 2009), whose work has incorpo-
rated extensive research process mapping with anal-
yses of the time to design and activate oncology 
clinical trials in a variety of research settings, includ-
ing community-based clinical trials, the National 
Cancer Institute (NCI) Comprehensive Cancer Cen-
ters (CCC), and NCI’s Clinical Trials Cooperative 
Groups. But we go considerably beyond that pion-
eering work through our use of rigorous methods for 
conceptualizing a broader framework of evaluation 
questions and through incorporation of a statistical 
modeling approach that is valuable for both descrip-
tive and hypothesis-testing purposes. 

Even at this early stage of our investigations, and 
despite differences in science, demographics, termi-
nology, structure and processes, we can still see 
hints of both similarities and differences between 
our findings in HIV/AIDS and the cancer clinical 
trials. For example, the median time for NIAID sci-
entific review of HIV/AIDS trial concepts (all phas-
es) was 133 days, compared with 126 days for the 
NCI Cancer Therapy Evaluation Program (CTEP) 
review of phase III concepts from the Cancer and 
Leukemia Group B (CALGB) (Dilts et al, 2006), 
and 70 days for the NCI community-based and CCC 
trials (Dilts and Sandler, 2006). 

Median times from initial concept submission  
to trial activation (open to accrual) varied more  
widely, ranging from 171 to 191 days for NCI com-
munity-based and CCC trials, to 381 days for 
HIV/AIDS network trials, and 602, 784 and 808 
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days respectively for phase III trials in NCI CTEP, 
CALGB, and the Eastern Cooperative Oncology 
Group (Dilts and Sandler, 2006; Dilts et al, 2006, 
2008, 2009). Interestingly, in the cancer trials, no 
differences were found in the time to open a trial 
based on phase (Dilts and Sandler, 2006); our own 
studies are currently investigating whether the same 
is true or not for HIV/AIDS network trials. 

Lastly, a particularly interesting observation 
emerging from these kinds of studies is that despite a 
common perception among clinical researchers that 
IRB review and approval is a major rate-limiting 
factor for clinical trials (Burman et al, 2001, Eman-
uel et al, 2004, Gunsalus et al, 2006), time-to-event 
analyses (Dilts and Sandler, 2006; Trochim, 2010) 
suggest otherwise. Thus, while streamlining efforts 
should not be discouraged, data from time interval 
studies indicate that shortening the time for IRB re-
view would not be expected to significantly affect 
protocol development times without also reducing 
the time required for other much more lengthy pro-
cesses (e.g. contracting, in certain settings) (Dilts 
and Sandler, 2006). 

Interest in business process analysis and time-to-
event studies, in the context of clinical research, has 
been growing. NCI, having taken the lead in this 
area, is now actively utilizing and applying its find-
ings to try to reduce steps and procedures that do not 
add value to the science, safety or ethics of trials, as 
well as experimenting with more specified time lim-
its for various protocol activities. NIAID, in late 
2007, launched its Barriers to Clinical Research ini-
tiative with the goal of identifying the key policies, 
practices, regulations and legislation governing clin-
ical research that limit effectiveness and efficiency, 
but do not advance human subject safety, research 
ethics or study quality. Activities under  
this initiative include process analysis and re-
engineering, as well as monitoring and evaluation 
with priorities to: 

1. Facilitate clinical research in the setting of con-
flicting US and international regulations; 

2. Improve the efficiency of ethical review through 
optimal use of alternative IRB models; 

3. Provide greater assistance to NIAID intramural 
investigators in meeting clinical research  
requirements; 

4. Streamlining serious adverse event reporting; and 
5. Optimizing the return on investment in clinical 

site monitoring. 

Similarly, the National Center for Research Re-
sources, which funds and oversees the nationwide 
consortium of Clinical and Translational Science 
Awards (CTSA), has mounted a significant effort to 
improve clinical research management and increase 
efficiency within and across these centers. Its Evalu-
ation Key Function Committee and Clinical Re-
search Management working groups are actively 
addressing issues of protocol processing, including: 

 Designing, drafting, and editing of protocols; 
 Review and revision by supervisory and regulato-

ry bodies; 
 Contracting and other intellectual property issues; 
 Compliance with regulations and policies budget-

ing and funding considerations; 
 Administrative, facilities, and technical support 

issues. 

This group has, during the past year, undertaken 
studies to identify obstacles, improve processes, and 
develop objective metrics which can be used for 
process improvement for both IRB review and con-
tracting (Trochim, 2010). These efforts not only hold 
promise for greater efficiency in investigator-
initiated clinical research across the country but, 
since many of the CTSA institutions participate in 
NCI, NIAID, and other NIH Institute and Center-
sponsored trials, also offer the potential for broad 
systematic improvements in clinical research across 
many disciplines. Finally, the FDA has utilized sur-
vival analyses to look at the impact of prescription-
drug user fees on approval times (Berndt et al, 
2005), providing another example of how these 
kinds of time-based studies are being utilized in the 
context of clinical research. 

Returning the focus to NIAID HIV/AIDS trials 
networks and the time-to-event analyses performed 
in this context, a number of specific follow-on ac-
tions have taken place that build upon what’s been 
learned. Recognition of the lengthy times for proto-
col registration (discussed above) was instrumental 
in fueling the development and implementation of a 
new component within the DAIDS-ES clinical trials 
management system, to support online protocol reg-
istration. Using the system, clinical research sites 
can now electronically tender protocol registration 
submissions, track and monitor progress of submis-
sions, provide updated/corrected information, and 
respond to requests for additional materials. At the 
other end of the process, regulatory specialists are 
supported in managing protocol registration review 
and decision-making, and can utilize system data to 
monitor business process performance for continual 
improvement. For this and other processes (e.g. seri-
ous adverse event reporting, clinical site monitoring) 
where business processes with discrete steps have 
been well-characterized, information technology 
solutions are not only saving time, but also provid-
ing databases for business process and value  

 
Interest in business process analysis 
and time-to-event studies, in the 
context of clinical research, has been 
growing 
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monitoring. The K-M methodology described here 
will be essential in assessing whether these changes 
have a significant effect on clinical trials efficiency. 

Time-based business process analyses are not 
without their critics, who frequently point to the fact 
that processing time has no obvious relation to the 
quality of the outcome. There is no debate that, 
where possible, quality should be evaluated. Signifi-
cant advances have been made in recent years, espe-
cially in the use of publication data such as co-
authorship patterns and citation rates to assess the 
quality of research. Time-based measures, in con-
trast, provide information that people intuitively un-
derstand and, with relevant background knowledge, 
can react to in terms of a sense of ‘reasonableness’. 

Time measures can also be easily integrated with 
other information, such as costs, to gain accuracy in 
financial projections and reduce trial cost overruns 
due, for example, to overly optimistic accrual pro-
jections. For example, a recent CenterWatch survey 
of clinical trials sites found that 90% of industry tri-
als fail to complete enrollment within the planned 
time period, resulting in an average delays to com-
pletion of at least six weeks (Bain, 2005). A 2009 
report from Cheng et al (2009) showed that 40% of 
the NCI CTEP trials studied did not reach their min-
imum accrual goals; interestingly, increasing trial 
development time correlated with decreased likeli-
hood of successful trial enrollment. 

Another way of looking at time-based process in-
tervals is that of opportunity cost. Al-Shahi Salman 
and colleagues (2007), based on actual randomiza-
tion rates from participating trials sites, have shown 
how delays to clinical research in the UK, caused by 
research governance approval processes, translate to 
numbers of participants that could have been en-
rolled into studies during that time. 

And finally, looking to the future, it is increasing-
ly recognized that the lengthy time requirements for 
clinical research are figuring as a significant disin-
centive for young physicians considering careers in 
medical research. Taken together, time-based pro-
cess measurements can contribute important infor-
mation for assessing and managing clinical research 
operations, policy and resource utilization and in 
some instances may help to predict the likelihood of 
trials meeting their accrual goals. 

Going forward our intent is to build on our in-
creasing experience and sophistication gained from 
the initial studies, to optimize evaluation measures, 
and ensure the accuracy, relevance, and utility of 
evaluation information to serve the overall goal of 
improving the efficiency and effectiveness of these 
vital global health research programs. We plan to 
emphasize the use of both quantitative and qualita-
tive data, systematically integrated for analysis  
and reporting, in order to develop summary perfor-
mance indicators and specifications for evaluation 
measures. 

More specifically, we plan to continue working 
with the diverse stakeholders of the HIV/AIDS  

networks (and perhaps other clinical research pro-
grams), identifying utilization-focused evaluation 
questions and coupling these with business process-
based analyses and investigations. The work report-
ed herein focused on only one of four regions (oper-
ations, policy and resources) of the HIV/AIDS 
network success factor framework (Figure 1). We 
are presently extending our studies in this area to 
include two intervals not yet captured: 

1. The time from origination of a trial proposal to 
concept submission; and 

2. The time to enroll a trial. 

In addition we are beginning to analyze two ‘com-
posite’ intervals: protocol development (from  
concept to first enrollment), and protocol implemen-
tation (from first enrollment to last participant  
off-study). 

We are also undertaking and planning further 
studies in the other three regions. In the scientific 
objectives and agenda region, we are currently as-
sessing the scientific impact of network research 
using bibliometrics as a tool to evaluate the selection 
of research objectives and priority setting in the 
networks. We are also interested in determining the 
time it takes to translate HIV/AIDS clinical research 
findings into medical practice. For this we are plan-
ning studies with medical educators and organiza-
tions that develop clinical guidelines, in order to 
determine how to gauge the level of penetration of 
network findings among HIV care providers, and 
assess the translation of network research outputs 
into standards of care and clinical guidelines (Balas 
and Boren, 2000). 

In the community and participants region, we are 
examining the roles and functions of community 
members in the HIV/AIDS research networks and 
the relationship, if any, to perceptions of network 
research relevance within affected communities. 

Finally, within the coordination, communication 
and harmonization region, we are determining the 
impact and effectiveness of cross-network coordinat-
ing groups, web-based information portals, and ef-
forts to harmonize network policies and procedures, 
especially as relates to the accomplishment of net-
work priorities. In addition, it is anticipated that the 
results of ongoing and future studies will not only be 
useful in improving the current networks, but may 
also provide information on network structure, de-
sign, and processes which can inform planning for 
the next generation of NIAID (and other) clinical 
research networks. 

By comparison with previous network evaluation 
approaches that have utilized segmented, ‘snapshot’ 
approaches to rate and/or compare networks or clini-
cal research sites to one another, the utilization-
oriented focus, with its continuity across the re-
search lifecycle and practical application, is broadly 
seen as adding greater value and, at the same time,  
is perceived as less threatening by the research 
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community. Experience shows that when investiga-
tors view evaluation as something ‘external’, im-
posed by the sponsor, and to which they have had 
little input with respect to review criteria or 
measures (e.g. peer review, ‘expert’ panels), inclina-
tions towards suspicion (or mistrust) can dispose 
them to respond in ways intended primarily to limit 
potential harm, rather than risk any negative critique. 

Arguably, approaches such as that described here, 
emphasizing practical knowledge that can be utilized 
to strengthen the research effort, may favor the de-
velopment of a sustainable culture of evaluation that 
will tend towards empowering investigators to take 
greater ownership in assessing their programs. This 
type of evaluation equity would seem more bal-
anced, durable and, hopefully, a step forward in 
terms of how evaluation science can help to advance 
clinical science in the interest of improved public 
health. 

Conclusion 

Clinical trials are an essential component of research 
to develop treatments and preventions for human 
disease. Increasingly, such studies are being con-
ducted globally under many different (sometimes 
conflicting) regulatory authorities, across a large 
number of institutions, involving multidisciplinary 
investigators and with the input of numerous diverse 
communities. In these ways, global clinical trials 
share many of the challenges associated with other 
large complex research initiatives, one of which is 
the need for evaluation models that can comprehen-
sively assess such programs, providing meaningful 
feedback to investigators, funders and constituents 
that can be utilized to gauge progress and identify 
opportunities for improvement. 

This report examines how the integration of  
utilization-focused evaluation with elements of busi-
ness process modeling can reveal opportunities for 
systematic improvements in global clinical research. 
We highlight the importance of: 

1. Collaboratively authored evaluation frameworks; 
2. Integrating evaluation efforts across multiple suc-

cess factor domains; 
3. Both qualitative and quantitative approaches; and 
4. Researcher ownership in the evaluation process. 

Successfully applied, elements of this approach can 
enhance the ability to capitalize on new science and 
speed the development of improved interventions for 
human disease. 

Acknowledgments 

The authors wish to acknowledge the thoughtful contributions of 
Ms Mary Kane, President, and Ms Katy Hall, Concept Systems, 
Inc., Ithaca, NY, USA; Mr Brendan Cole, Office of the Director, 
NIAID Division of AIDS; members of the Evaluation Measurement 

Task Force Advisory Group on Operations, Policy and Resources; 
Mr Suresh Varghese, Digital Infuzion, Inc. This work was support-
ed, in part, by contracts N01-AI-50022, ‘HIV Clinical Research 
Support’, and N01-AI-30020, ‘DAIDS Enterprise System (DAIDS-
ES) Development’, from NIAID, and grant UL1-RR-024996,  
from the National Center for Research Resources (NCRR). NIAID 
and NCRR are components of the National Institutes of Health, 
Department of Health and Human Services, United States  
Government. 

References 

Al-Shahi Salman, R, T M Brock, M S Dennis, P A G Sandercock, 
P M Whites and C Warlow 2007. Research governance im-
pediments to clinical trials: a retrospective survey. Journal of 
the Royal Society of Medicine, 100, 101–104. 

Andersen, L, M Gwaltney, D Sundra, R Brownson, M Kane, A 
Cross, R Mack, R Schwartz, T Sims and C White 2006. Using 
concept mapping to develop a logic model for the Prevention 
Research Centers Program. Preventing Chronic Disease, 3(1). 

Bain, L J 2005. Crossroads in clinical trials. Journal of the Ameri-
can Society for Experimental NeuroTherapeutics, 2, 525–528. 

Balas, E A and S A Boren 2000. Managing clinical knowledge for 
health care improvement. Yearbook of Medical Informatics, 
65–69. 

Berndt, E R, A H B Gottschalk, T J Philipson and M B Strobeck 
2005. Industry funding of the FDA: effects of PDUFA on ap-
proval times and withdrawal rates. Nature Reviews: Drug  
Discovery, 4, 545–554. 

Burman, W J, R R Reves, D L Cohn and R T Schooley 2001. 
Breaking the camel’s back: multicenter clinical trials and local 
institutional review boards. Annals of Internal Medicine, 
134(2), 152–157. 

Cheng, S, M Dietrich, S Finnigan, A Sandler, J Crites, L Ferranti, 
A Wu and D Dilts 2009. A sense of urgency: evaluating the link 
between clinical trial development time and the accrual per-
formance of CTEP-sponsored studies. Journal of Clinical  
Oncology, 27(18s) (suppl; abstr CRA6509). 

Cozzens, S E 1997. The knowledge pool: measurement chal-
lenges in evaluating fundamental research programs. Evalua-
tion and Program Planning, 20, 77–89. 

Dilts, D M and A B Sandler 2006. Invisible barriers to clinical  
trials: the impact of structural, infrastructural and procedural 
barriers to opening oncology clinical trials. Journal of Clinical 
Oncology, 24(28), 4545–4552. 

Dilts, D M, A B Sandler, M Baker, S K Cheng, S L George, K S 
Karas, S McGuire, G S Menon, J Reusch, D Sawyer, M Scog-
gins, A Wu, K Zhou and R L Schilsky 2006. Processes to acti-
vate phase III clinical trials in a cooperative oncology group: 
the case of cancer and Leukemia Group B. Journal of Clinical 
Oncology, 24(28), 4553–4557. 

Dilts, D M, A B Sandler, S Cheng, J Crites, L Ferranti, A Wu, R 
Gray, J MacDonald, D Marinucci and R Comis 2008. Devel-
opment of clinical trials in a cooperative group setting: the 
Eastern Cooperative Oncology Group. Clinical Cancer  
Research, 14(11), 3427–3433. 

Dilts, D M, A B Sandler, S K Cheng, J S Crites, L B Ferranti, A Y 
Wu, S Finnigan, S Friedman, M Mooney and J Abrams 2009. 
Steps and time to process clinical trials at the Cancer Therapy 
Evaluation Program. Journal of Clinical Oncology, 27(11), 
1761–1766. 

Edgerton, D E H 1999. Before big science: the pursuit of modern 
chemistry and physics, 1800-1940. Annals of Science, 56(1), 
100–107. 

Edquist, C and L Hommen 1999. Systems of innovation: theory 
and policy for the demand side. Technology in Society, 21, 
63–79. 

Emanuel, E J, A Wood, A Fleischman, A Bowen, K A Getz, C 
Grady, C Levine, D E Hammerschmidt, R Faden, L Ecken-
wiler, C T Muse and J Sugarman 2004. Oversight of human 
participants research: identifying problems to evaluate reform 
proposals. Annals of Internal Medicine, 141(4), 282–291. 

Gunsalus, C K, E M Bruner, N C Burbules, L Dash, M Finkin, J P 
Goldberg, W T Greenough, G A Miller and M G Pratt 2006. 
Mission creep in the IRB world. Science, 312(5779), 1441. 

Havey, M 2005, Essential Business Process Modeling. Sebasto-
pol, CA: O’Reilly Media. 

Jordan, G B, J Hage and J Mote 2008. A theories-based systemic 
framework for evaluating diverse portfolios of scientific work, 



Integrating utilization-focused evaluation 

 Research Evaluation October 2010 250

part 1: micro and meso indicators. New Directions for Evalua-
tion, 118, 7–24. 

Kagan, J M, M Kane, K M Quinlan, S Rosas and W M K Trochim 
2009. Developing a conceptual framework for an evaluation 
system for the NIAID HIV/AIDS clinical trials networks. Health 
Research Policy and Systems, 7(12). 

Kagan, J M, N Gupta, S Varghese and H Virkar 2010. The NIAID 
Division of AIDS Enterprise Information System: a web-based 
clinical trials portfolio management system. Submitted. 

Kane, M and W M Trochim 2007. Concept Mapping for Planning 
and Evaluation. Thousand Oaks, CA: Sage Publications. 

Larédo, Philippe 2001. Benchmarking of RTD policies in Europe: 

‘research collectives’ as an entry point for renewed comparative 

analysis. Science and Public Policy, 28(4), August, 285–294. 
Nass, S J and B W Stillman 2003. Large-Scale Biomedical Sci-

ence: Exploring Strategies for Future Research. Washington, 
DC: National Academies Press. 

Pardo, T A, S S Dawes, A M Cresswell, F Thompson and G Ku-
mar Tayi 2002. Finding Our Future: a Research Agenda for 
the Research Enterprise. Albany, NY: Center for Technology 
in Government, University at Albany, SUNY. 

Patton, M Q 2008. Utilization Focused Evaluation, 4th edn. Thou-
sand Oaks, CA: Sage Publications. 

Quinlan, K M, M Kane and W M Trochim 2008. Evaluation  
of large research initiatives: outcomes, challenges and  
methodological considerations. New Directions for Evaluation, 

118, 61–72. 
Schedlbauer, M 2010. The Art of Business Process Modeling: the 

Business Analyst's Guide to Process Modeling with UML & 
BPMN. Sudbury, MA: The Cathris Group. 

Stokols, D, J Fuqua, J Gress, R Harvey, K Phillips, L Baezconde-
Garbanati, J Unger, P Palmer, M Clark, S Colby, G Morgan 
and W Trochim 2003. Evaluating transdisciplinary science. 
Nicotine and Tobacco Research, 5(S-1), S21–S39. 

Trochim, W 2010. Translation Won’t Happen Without Dissemina-
tion and Implementation: Some Measurement and Evaluation 
Issues. Keynote address at the 3rd Annual NIH Conference on 
the Science of Dissemination and Implementation, Bethesda, 
MD, 16 March 2010. 

Trochim, W M 1989. An introduction to concept mapping for plan-
ning and evaluation. Evaluation and Program Planning, 12(1), 
1–16. 

Trochim, W M, S E Markus, L C Masse, R P Moser and P C Weld 
2008. The evaluation of large research initiatives: a participa-
tory integrative mixed-methods approach. American Journal of 
Evaluation, 29(1), 8–28. 

UNAIDS 2007. AIDS epidemic update. December. <http:// 
www.unaids.org/en/KnowledgeCentre/HIVData/EpiUpdate/Epi
UpdArchive/2007/default.asp>. 

Van der Meulen, Barend, and Arie Rip 2000. Evaluation of socie-
tal quality of public sector research in the Netherlands. Re-
search Evaluation, 8(1), April, 11–25. 

 



Copyright of Research Evaluation is the property of Beech Tree Publishing and its content may not be copied or

emailed to multiple sites or posted to a listserv without the copyright holder's express written permission.

However, users may print, download, or email articles for individual use.




