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Abstract: The Clinical and Health Outcomes Initiative in Comparative Effectiveness (CHOICE) 

program, which includes 12 ongoing comparative effectiveness research (CER) trials funded by 

the Agency for Healthcare Research and Quality under the American Recovery and  Reinvestment 

Act of 2009, has had firsthand experience in dealing with the unique challenges of conducting 

CER since the trials started in the fall of 2010. This paper will explore the collective  experience 

of the CHOICE program and discuss common challenges and successes the CHOICE investiga-

tors have experienced conducting CER research in the United States. The specific aims of this 

paper are to describe the common features of the CHOICE award studies (observational stud-

ies and trials), to summarize the strategies undertaken to address the challenges in conducting 

comparative effectiveness pragmatic trials and observational studies from the patient, physician, 

and administrative perspective, and to provide recommendations for improving the efficiency 

and feasibility of conducting prospective CER studies in the future.

Keywords: comparative effectiveness research, underserved patients, pragmatic clinical 

trials

Background
In recent years, the United States (US) has made significant investment in compara-

tive effectiveness research (CER) with the goal of providing rigorous evidence on 

the relative effectiveness of alternative methods of preventing, diagnosing, treating, 

and managing medical conditions or improving the delivery of care.1–3 In an effort 

to discover what works best in real-world practice and not just for carefully selected 

patients in clinical trials done under tightly controlled conditions, CER often relies 

upon retrospective observational studies that examine existing insurance claims, 

medical records, and clinical registries. While large, readily available, and relatively 

inexpensive to process, these nonrandomized data sources may be confounded or biased 

in their findings, despite significant progress in analytical methodologies to minimize 

potential unknown influences on outcomes.

Investigating real-world comparative effectiveness would benefit from pro-

spective studies conducted with intermediate levels of experimental control and 

randomization. Such studies are generally conducted with patients with diverse 

medical and demographic characteristics who are seen in routine clinical practice 

and patients not specifically selected for participation, and are therefore called practi-

cal or pragmatic clinical trials.4,5 Although not as strictly controlled as in traditional 
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randomized clinical trials, pragmatic CER trials can provide 

strong evidence about the comparative effectiveness of one 

intervention versus another in real-world settings and for 

targeted populations. Pragmatic trials, however, pose unique 

logistical challenges along with distinctive benefits, given 

the diversity of patients and clinical practices being studied. 

For example, pragmatic trials are less tightly controlled than 

traditional randomized clinical trials, and require particular 

attention to potential confounders, but the inclusiveness 

afforded by pragmatic trials allows for a rich understanding 

of adoptability and expected impact under routine conditions, 

and thus can promote widespread application of effective 

interventions.6

The Institute of Medicine (IOM) has long recognized 

that health care costs are substantially higher in the US 

than in other advanced countries without a corresponding 

improvement in quality of care.3 The rapid-learning health 

care system is an important strategy described by the IOM 

to integrate pragmatic research findings into clinical practice 

quickly and to develop research that is driven by clinical 

practice needs. The rapid-learning health care system lever-

ages advances in health-data infrastructure with electronic 

medical record (EMR) systems and pragmatic CER trials to 

promote improvements in large health care systems. Given 

that both the underutilization of effective treatments and the 

overutilization of unnecessary and costly treatments contrib-

ute to these soaring costs and lower quality of care, the IOM 

has strongly recommended the implementation of “learning 

health care systems” to address these issues.7

Notwithstanding their relevance and appeal, clinical tri-

als for CER face many challenges. First, because CER trials 

often compare new interventions to existing interventions 

that already have at least some demonstrated effectiveness, 

large numbers of patients are often necessary to uncover 

differences between interventions, and thus require sub-

stantial financial resources. CER trials usually compare 

treatments that are already available, and are often widely 

used clinically, despite either limited effectiveness data 

or limited data to demonstrate superiority over newer or 

other existing treatments that may be less expensive or less 

invasive. Given this, patients (and treating physicians) are 

often reluctant to participate in trials in which patients may 

be randomized to an alternative treatment with which they 

are unfamiliar. Second, private pharmaceutical and device 

manufacturers have limited, if any, incentives to invest in this 

type of research. More often, private industry is interested in 

rigorous, individualized trials that are often less generaliz-

able and designed to demonstrate maximal treatment effects. 

Despite potential conflicts of interest that may be associated 

with private industry-sponsored research, this remains an 

important source of research funding. As a result, CER trials 

must turn to funding support from governmental or health 

care organizations interested in optimizing the delivery and 

quality of health care of their covered populations, and this 

funding is often quite limited. Third, given that these trials 

seek to answer real-world clinical questions about optimal 

treatments, they by definition include a broad range of 

populations, often disadvantaged, vulnerable, or medically 

complex. Underserved or underrepresented groups include 

women, children, minorities, the elderly or disabled, rural or 

inner-city residents, the chronically ill and those nearing the 

end of life, those with low income, and those without insur-

ance or adequate insurance. Underserved and disadvantaged 

populations are particularly worthy populations to target in 

CER, given that they suffer from disparities in health care 

quality and outcomes and are rarely represented in conven-

tional clinical trials.8

Pragmatic studies in CER face many challenges in terms 

of inclusion of underserved or disadvantaged populations in 

addition to logistical challenges with study conduct.9 Lack 

of insurance coverage or difficulty in paying for copayments 

or deductibles can be significant barriers to participation 

and retention in CER trials.10 Other vulnerabilities of the 

underserved, whether due to lack of scientific study, advanced 

age, complicated health concerns, financial difficulties, or 

difficulties in adhering to treatment regimens due to poor 

health, education, and/or literacy, make them likely to respond 

differently to treatments, due to the very factors that lead to 

their exclusion from conventional clinical trials. Therefore, 

adequate participation by underserved populations is impor-

tant to understanding the heterogeneity of treatment effects 

in general and specifically for underserved populations.

The Clinical and Health Outcomes Initiative in 

 Comparative Effectiveness (CHOICE) awards are 3-year 

projects that include both comparative effectiveness random-

ized trials as well as observational cohort studies or registries. 

The CHOICE program, which includes 12 ongoing CER tri-

als funded by the Agency for Healthcare Research and Qual-

ity (AHRQ) under the American Recovery and Reinvestment 

Act (ARRA) of 2009, has had firsthand experience in dealing 

with these unique challenges since the trials started in the 

fall of 2010. This paper explores the collective experience 

of the CHOICE program and discusses common challenges 

and successes the CHOICE investigators have experienced 

conducting CER in the US. The specific aims of this paper 

are to describe the common features of the CHOICE award 
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studies (observational studies and trials), to summarize the 

strategies undertaken to address the challenges in conducting 

comparative effectiveness pragmatic trials and observational 

studies from the patient, physician, and administrative per-

spectives, and to provide recommendations for improving 

the efficiency and feasibility of conducting prospective CER 

studies in the future.

Materials and methods
A CHOICE investigator (JF), in collaboration with key 

AHRQ staff overseeing the CHOICE awards, performed 

a programmatic evaluation of the 12 ongoing CHOICE 

 projects to determine common experiences in conducting 

CER.  During an annual AHRQ meeting of the CHOICE 

awardees, the CHOICE primary investigators, as well as 

the program directors for each project, discussed common 

issues experienced with regard to conducting this type of 

research. Several common themes in terms of challenges were 

identified at this meeting, including recruitment, retention, 

logistical, and institutional review board (IRB)/regulatory 

challenges. Taking the information gathered at this meeting, 

we developed two questionnaires to elicit further feedback 

about the CHOICE experience, particularly related to the 

common challenges identified in the meeting. We created two 

online questionnaires – one for CHOICE primary investiga-

tors, and one for program directors – to provide qualitative 

and quantitative data on their challenges and successes in 

conducting the proposed research. The questionnaires were 

developed using an iterative process with feedback from each 

of the CHOICE primary investigators (PIs) as well as AHRQ 

staff to ensure content relevance and validity. The online sur-

veys were completed by all 12 of the CHOICE PIs and their 

respective program directors during a 2-month period in the 

spring of 2013. Data were collected using REDCap (Research 

 Electronic Data Capture), an online data-collection system 

hosted by the Data Coordinating  Center for the BOLD (Back 

Pain Outcomes Using Longitudinal Data) project ( University 

of Washington, Seattle, WA).11 From these data, we  identified 

a number of common barriers to conducting the research as 

well as strategies employed to overcome these challenges, 

which are discussed here.

Results
Each of the 12 CHOICE PIs and program directors com-

pleted the questionnaires (100% response rate). Ten of the 

CHOICE projects consisted of randomized trials, one was 

an  observational cohort study, and one included both a 

randomized trial and an observational study. These projects 

are  summarized in Table 1. All of the CHOICE projects had 

either partially (n=7) or completely (n=5) met the original 

goals of the initially proposed research at the time of this 

evaluation. However, half reported having to modify the 

project aims, study design, and recruitment goals in order to 

complete the projects within the allotted 3-year time frame 

of the grant. At the time of this evaluation, only four of the 

CHOICE PIs indicated that they had secured funding to con-

tinue or extend the CHOICE project beyond the 3-year fund-

ing period. Only two of the eight investigators who had not 

yet obtained grant funding to continue these projects stated 

that they did not plan to apply for further grant funding.

Each of the CHOICE projects included underserved, 

underrepresented, or disadvantaged populations. These 

populations ranged from targeted inclusion of women, ethnic 

minorities, older adults, and children to people with multiple 

medical and mental health comorbidities. Nine of the eleven 

CER trials specifically targeted inclusion of women, and all 

met or exceeded their targets. Only one study specifically 

targeted inclusion of children under the age of 17 years, and 

this study nearly met its recruitment goal for this population 

(enrolled 44%, targeted 50%). Five studies specifically tar-

geted inclusion of older adults, and all met their recruitment 

goals for this population. Nine of the trials targeted inclusion 

of Hispanic and African-American patients, and only three 

did not meet initial recruitment goals for these patients. 

CHOICE studies also targeted inclusion of patients of low-

income status (n=4), uninsured patients (n=5), and medically 

complex patients (n=7).

The majority (n=9) of the studies involved extra medi-

cal encounters, procedures, or time outside usual care for 

patients to participate in the trial. Five of the trials required 

office visits specifically for the research study, five required 

a diagnostic test, five required at least one invasive procedure 

(all required blood tests during the study, and one required a 

pulmonary function test), and five required at least one non-

invasive procedure. Eight of the studies required significant 

time commitments from individual patients to complete study 

questionnaires, the intervention itself, and a wide range of 

objective outcome measurements.

PIs and program managers identif ied a number of 

major recruitment and retention barriers to completing the 

proposed studies and logistical challenges related to study 

 conduct. The PATIENT (Promoting Adherence to Improve 

Effectiveness of Cardiovascular Disease Therapies) trial, 

although a randomized controlled trial, did not require patient 

recruitment or informed consent, as this was a trial of auto-

mated medication-refill reminders without any additional 
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 requirements for patients to adhere to study procedures or 

protocol. For this reason, PATIENT did not experience many 

of the challenges with recruitment and retention discussed 

in this manuscript.

Recruitment barriers
From the perspective of the PIs, half cited moderate-to-major 

barriers in achieving recruitment goals due to overestimation 

of the number of eligible patients at the chosen recruiting sites, 

and 42% listed the complexity of the prescreening process 

in the identification of eligible patients (Table 2). Despite 

attempts to be as inclusive as possible in these CER trials, 

investigators still found it challenging to identify patients who 

met the inclusion criteria. Research program managers indi-

cated the following as major barriers: patients not wanting to 

participate in research (seven of 12), patients not wanting to be 

randomized (six of 12), and inability to provide enough finan-

cial incentive to patients (four of 12). For example, patients 

without insurance or who could not afford to cover the costs 

of copays or travel expenses associated with study-related 

visits were often unable to participate. This was particularly 

true for those sites at which IRBs did not allow for coverage 

of these costs through research funds due to ethical concerns 

about the potential for coercion. One major concern noted by 

the investigators was that the inability to recruit patients who 

were under- or uninsured led to potential recruitment bias that 

skewed the population being studied.

Table 2 Most frequently cited barriers and strategies employed 
for recruitment

Recruitment barriers Effective recruitment 
strategies

•  Overestimating number of eligible  
patients at a given site

•  Physician advocacy and 
involvement in recruitment

• strict inclusion/exclusion criteria •  Enthusiastic and tenacious 
research coordinators

•  Patients not understanding or  
valuing the importance of  
research and randomization

•  Patient-recruitment educational 
materials (videos, booklets, 
flyers)

•  Physicians not wanting patients  
to be randomized

•  Expanding methods for 
identifying eligible patients 
through use of EMR data systems

•  Insufficient financial incentive  
or financial barriers to patients  
to participate

•  increasing patient incentives  
and tailoring to the population 
(eg, waiving copays)

•  logistical barriers to participation  
(lack of transportation, unstable  
living situations, added burden of  
study procedures)

•  Flexibility in methods and modes 
of contacting patients, increased 
financial reimbursement, 
developing strong personal 
connections between research 
coordinator and patients

Abbreviation: EMR, electronic medical record.11
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Each of the CHOICE projects also identified additional 

regulatory constraints that limited their ability to recruit 

disadvantaged populations. One study noted that their insti-

tutional IRB cited substantial concerns about the possibility 

that an uninsured patient may incur additional expenses if 

they were randomized to a procedure that required additional 

clinical visits or care that an uninsured patient could not 

afford. In this case, there was concern that if a patient was 

randomized to receive a diagnostic test considered the current 

standard of care but potentially less effective than others, that 

patient might have to undergo a subsequent follow-up test 

to appropriately diagnose their condition, and thereby incur 

additional expense not covered by the study.

Another important barrier identified by the CHOICE 

program managers was physician unwillingness to allow their 

patients to participate in the studies. Four projects indicated 

that treating physicians did not want their patients random-

ized to receive alternative treatments available within the 

current standard of care for a variety of reasons, including 

preferences toward one of the commonly used treatments 

despite lack of definitive scientific evidence, perceived 

burden or risk to the patients by participating, and potential 

financial conflicts of interest if the intervention being studied 

reimburses less favorably and provider revenue decreases. 

PIs and program managers also identified reluctance of the 

recruiting physicians to participate if the study required them 

to vary from their usual clinical practice or if participation 

could decrease clinical productivity. In addition, many of the 

physicians practiced in nonacademic settings and there was 

little professional incentive to participate in recruitment for 

the studies, particularly if clinical productivity was impacted. 

In academic centers, there was typically a greater willingness 

to participate, due to the contribution to science and potential 

for improved health care; however, these clinical practices 

may be less generalizable to the community. The projects 

that did not meet their goals for recruiting underserved, 

underrepresented, or disadvantaged patients indicated that 

the added time and travel burden for patients to undergo the 

study procedures were barriers to participation. These bar-

riers led to changes in reimbursement protocols for travel 

expenses to better accommodate those patients.

In addition, several of the projects experienced challenges 

with quickly advancing changes in health care that necessi-

tated modifying the original protocol in order for the studies 

to be clinically relevant and feasible. For example, the LESS 

(Lumbar Epidural Steroid Injections for Spinal Stenosis) trial 

faced sudden drops in recruitment due to an unanticipated 

national outbreak of meningitis associated with the treatment 

being studied (epidural steroid injections), whereas some 

participants in the bipolar CHOICE had decreased incen-

tive to participate when the treatment medication became 

generic and therefore more affordable to patients without 

participation in the study.

Effective recruitment strategies
Physician advocacy and active participation in recruitment 

were cited by 75% of the respondents as an important strat-

egy to improve recruitment; likewise, 67% indicated the 

importance of having enthusiastic and proactive research 

coordinators. Many of the investigators identified recruiting 

sites based on the expected physician support for the study. 

Active participation of the site PIs in operational calls and 

meetings also predicted site success in recruitment.

The CHOICE PIs and program directors cited that the 

reluctance of some treating physicians to participate required 

education about the research importance, protocol flexibility 

to accommodate the needs of the physicians, and at times 

recruitment from alternative clinical sites to meet recruitment 

goals. Five of the CHOICE studies increased the number of 

recruiting sites in order to meet recruitment goals. Most of 

the studies that increased sites added 25%–50% more sites, 

but one study (LESS) increased the number of recruiting 

sites more than twofold (from 6 to 16).

Given the 3-year funding period for these ARRA grants, 

most investigators found that they quickly needed to adjust 

their budgets and devote additional resources toward opening 

new recruiting sites and hiring additional staff to enhance 

recruitment strategies. High staff turnover and the lack of 

research infrastructure already in place at recruiting sites 

made it difficult to quickly ramp up recruitment when the 

sites encountered slower-than-expected recruitment. Five 

of the investigators employed a per-subject reimbursement 

scheme to be able to devote more resources toward sites that 

were able to meet recruitment goals, rather than on sites that 

were less productive. Although this reimbursement strategy 

allowed the investigators to reallocate resources to the high-

performing sites, it made recruitment at the smaller sites 

even more challenging by limiting their available resources 

to address site-specific recruitment obstacles.

We identified a number of different strategies employed 

by the CHOICE studies to encourage participation of 

disadvantaged patients in the trials. Most of the studies 

were designed to recruit from eligible patients within an 

integrated health system, and thus the patients by definition 

had health insurance coverage (n=5) or relied on insurance 

coverage to cover the costs of the treatments being provided 
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in these studies as they were part of usual medical care 

(n=5). Three of the five studies specifically targeting inclu-

sion of uninsured patients had the ability to enroll uninsured 

patients by paying for the study medication through the 

research budget or through arrangements with clinical sites 

to provide charity care for these patients. Several studies 

noted that either uninsured and/or low-income patients 

welcomed participation in the trial, because it offered a 

significant advantage to them in terms of receiving medical 

care or related services that they otherwise would not be 

able to receive. All of the research studies identified specific 

nonmonetary benefits that came with participation in the 

trial that impacted recruitment of disadvantaged patients. 

Four of the studies cited access to care that would not have 

otherwise been available (eg, ongoing psychiatry visits for 

bipolar disorder, home inspections for allergens, earlier 

access to procedures or treatments, and access to dietary 

and postpartum lifestyle counseling).

Nine of the eleven clinical trials provided patients with 

some kind of financial reimbursement for participation in 

the study, although the amount and type of reimbursement 

varied tremendously depending on the nature of the study. 

Five studies provided patients with a set amount of money 

(either check or gift card) for participation, and four pro-

vided reimbursement for specific expenses associated with 

participation (including travel and other incidental costs). 

Two studies offered no financial incentives to patients, as 

these were trials that were minimal risk or were based on 

interventions at the health system level rather than the patient 

level. These minimal risk, system-level interventions are 

increasingly common in pragmatic CER trials, and it will be 

important to consider developing standards for reimburse-

ment of patients in these types of trials.

In addition, several studies were comparative effec-

tiveness trials of treatments that were potentially safer 

than usual clinical care, so participation in the study 

gave patients a chance to receive a lower-risk treatment. 

For example, in one study, there was a 66% chance of 

being randomized to receive an ultrasound compared to 

the usual practice of obtaining a computed tomography 

scan with radiation exposure. Only one study specifically 

tailored their payment plan to cover copays, coinsurance, 

or medication costs depending on insurance availability 

and income status.

Retention barriers
Despite the use of EMRs in most of the studies, loss of 

contact with patients due to inaccurate contact information 

was cited as one of the most important barriers to long-term 

follow-up with patients (Table 3). In addition, each of these 

studies targeted AHRQ priority populations including a 

wide variety of vulnerable and understudied populations. 

These studies were specifically designed to answer impor-

tant research questions related to the elderly and patients 

with mental illness, cancer, or significant cardiopulmonary 

disease. Inclusion of these vulnerable patients required cre-

ativity, tenacity, and flexibility on the part of the research 

teams to maintain adequate follow-up rates. The common 

challenges across the studies included maintaining con-

tact with patients who moved residences frequently, who 

had unstable social situations, who had limited financial 

resources resulting in periodic discontinuation of phone 

services, or who had significant comorbid disease, where 

the capacity to participate in complex follow-up was not 

a priority or feasible. Each of the studies cited challenges 

with long-term follow-up, particularly if the study required 

contact with the patient outside their usual medical appoint-

ments or medical care.

One unanticipated challenge that several of the stud-

ies noted was the loss of insurance coverage during 

participation in the trial that forced patients to disenroll 

from the study, either because they could no longer receive 

care at the clinic or facility or because they were unable 

Table 3 Most frequently cited barriers and strategies employed 
for retention

Retention barriers Effective retention strategies

•  Unstable social situations and  
changing addresses

•  Delivering clear message of 
importance of the research 
question during recruitment

•  Developing strong 
relationships between the 
research assistant and patient

•  inaccurate contact information  
in EMR

•  identifying at recruitment 
friends, family, or other 
contacts to help locate patient

•  Periodic discontinuation of  
phone services

•  Flexibility in methods of 
contacting patient (ie, phone, 
email, during medical visits)

•  Flexibility in research assistant 
availability

•  Significant comorbid disease  
causing inability to participate fully

•  Data collection linked to EMR 
and to data collected as part of 
routine care

•  Difficult to achieve long-term  
follow-up when not integrated  
into routine care

•  Coordinating follow-up with 
routine medical care

•  loss of insurance coverage during  
trial

•  Use of home visits to minimize 
travel expenses and barriers to 
in-person visits

Abbreviation: EMR, electronic medical record.
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to pay for study treatments that are typically covered by 

insurance.

Effective strategies to increase retention
The CHOICE researchers developed a number of effective 

strategies to overcome the common retention challenges they 

faced. Nearly all of the researchers found that delivering a 

clear message to the patients during the screening/recruit-

ment process regarding the importance of the research and 

clinical questions being addressed was the single most effec-

tive strategy employed. Other effective strategies employed 

included offering flexibility in terms of methods of contact 

for the subjects (ie, mail, phone/cell phone, Internet, email) as 

well as flexibility in research assistant availability (including 

evening and weekend hours and/or using direct data entry 

through the use of tablet computers). Another important 

strategy was to use home visits, which offset lack of funds 

or access to transportation. Consistently, the CHOICE 

awardees identified that developing the relationship between 

the research assistant and the study patient was an important 

factor that influenced the retention of patients in the studies. 

Although half of the studies found that monetary incentives 

for the patients were either somewhat or very effective, the 

other half felt that this was not an effective strategy to encour-

age follow-up, particularly if the study required numerous in-

person visits, carried extra burden to the patients, or required 

longer-term follow-up. Investigators either were unable to 

provide enough incentive due to IRB concerns that higher 

reimbursement could be considered coercive, were unable to 

vary the amount of reimbursement based on patient resources 

(ie, insurance coverage), or did not have adequate funds in 

the budget to allow for increases in payments. Studies that 

included flexible methods for paying for study treatments 

for those with financial barriers were better able to retain 

patients with unstable health care coverage.

Other effective strategies for retention included 

 coordinating follow-up with routine medical care already 

being received, conducting careful surveillance of the EMR 

to identify changes in residence or contact information, and 

having the participant identify family members, friends, or 

other contacts to help with locating the participant in the 

event that they could not be reached directly. Data-collection 

processes that could be linked to the EMR and integrated 

with medical care were cited by several investigators as 

being more effective methods for retention of subjects and 

collection of long-term outcomes. For example, in the GEM 

(Diabetes Prevention Strategies in Women with Gestational 

Diabetes Mellitus) study, the primary outcome (postpartum 

weight) was collected directly through the EMR in 97% of 

the women included in the study. However, the collection 

of patient-reported outcomes (PROs) was not feasible with 

current EMR systems or for a majority of the patients in the 

CHOICE studies.

logistical and data-analysis challenges
Given the nature of these large, pragmatic trials, most of 

the investigators noted substantial challenges due to site 

variations in clinical practice (Table 4). These variations 

made it difficult to standardize recruitment strategies and 

the interventions without prohibitively impacting usual 

clinical care. These variations also made it more difficult to 

determine the effectiveness of treatments, and raised some 

concern among the CHOICE investigators about the gener-

alizability of results to broader populations. For example, 

in the LESS trial, clinical sites varied in terms of injection 

techniques, including choice of steroid medication and dose 

and volume of injectate, which theoretically could lead to 

differences in outcomes. In the PATIENT trial, one compo-

nent of the intervention involved sending email reminders to 

patients who had not filled their medication prescriptions in 

response to an automated reminder call. Each site varied in 

terms of the formatting and content of the emails and internal 

processes for accomplishing the intervention. Balancing the 

need for flexibility in the protocols to accommodate for these 

significant site variations in clinical practice with the need to 

have meaningful assessment of the chosen outcomes required 

careful consideration in each of the CHOICE studies. These 

adaptations were necessary to assure organizational buy-in, 

and also mimicked the natural variation that would be 

Table 4 Most frequently cited logistical challenges and effective 
strategies

Logistical challenges Effective strategies

•  Ensuring generalizability with 
significant site variations in  
clinical practice

•  Selective flexibility in protocols 
to accommodate site variations 
without compromising the rigor of 
the intervention

•  Challenges with quickly  
advancing technology impacting  
the intervention being studied

•  Efficient and careful modification of 
protocols to ensure the studies are 
clinically relevant and feasible

•  Monetary and personnel costs  
of collecting PROs

•  incorporation of PROs into routine 
clinical care and the EMRs when 
possible

•  logistical challenges with  
merging EMR data sets from  
different health systems

•  Development of validation 
methods for merging data sets 
and working toward national 
collaborations in development of 
compatible EMR-based datasets

Abbreviations: PRO, patient-reported outcome; EMR, electronic medical record.
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expected in real-world implementation of the intervention. 

This flexibility is an essential characteristic of pragmatic trials 

that allows for interventions to be carried out and sustained 

in real-world settings.

Most of the CHOICE studies used PROs to measure a 

variety of outcomes. Collecting PROs required substantial 

research coordinator time and resources that were only avail-

able within the confines of research unless integrated into 

routine clinical care through EMR data capture. Another 

challenge faced by the CHOICE investigators included 

obtaining outside medical records when participating clinics 

did not have EMRs or when patients sought care outside the 

health care system in which the study was being conducted. 

Investigators often found that it was too challenging to obtain 

complete medical record data or required significant staffing 

time and money to obtain these medical records.

At the time of the program evaluation, none of the projects 

had yet completed data analysis, and four projects had not yet 

begun to analyze their study data. Five projects anticipated 

major challenges in accounting for site differences in terms 

of study protocol or predictors of outcomes, while four proj-

ects articulated logistical challenges with merging EMR data 

from different health systems. These four projects required 

extensive validation of methods for merging data sets and 

for capturing critical data elements from the EMRs, despite 

the theoretical availability of compatible data.

institutional review board challenges  
and recommendations
Each of the CHOICE projects involved multiple recruiting 

sites as well as data-coordinating centers, usually necessi-

tating the involvement of multiple IRBs in order to conduct 

this research (Table 5). The number of IRBs that required 

approval ranged from one to 55, with a total of 125 initial 

IRB applications for the 12 CHOICE awards and over 

266 modifications and status reports submitted. Investigators 

reported that on average it took at least 2–4 months to obtain 

initial IRB approval to conduct the research once the appli-

cations were submitted. On average, it required 6–7 months 

from the start of the study period until the first patient was 

recruited. This was due in part to the IRB approval process, 

including the timing of the review committee meetings (often 

meeting only once per month or every 2 months).

Although several projects utilized centralized IRBs or 

had some sites cede to the data-coordinating center’s IRB, 

projects were challenged by obtaining approvals from mul-

tiple, independent IRBs. Half of the projects required separate 

IRB approvals at the data-coordinating centers, and at each 

of the recruiting sites, only one used a centralized IRB (ie, all 

clinical sites ceding the approval process to a centralized 

IRB), while the remainder used cooperative agreements 

or a mix of centralized and individual IRBs. Investigators 

frequently cited inconsistencies or occasionally outright 

conflicts between the IRBs as major barriers that required a 

substantial investment of time and money in order to obtain 

appropriate IRB approvals. In addition, many of the projects 

experienced delays in submission of IRB materials due to 

other prerequisite reviews such as clinical research commit-

tees (departmental review) and radiation-safety and financial 

assessment committees. These reviews also varied greatly at 

each institution, and made standardization of IRB and study 

materials across sites challenging.

Other barriers faced included the burden of obtaining 

Collaborative Institutional Training Initiative (CITI) training 

for all ancillary staff and providers involved with the research 

project, particularly in nonacademic clinical settings with no 

incentive for participation. For example, several investigators 

reported that clinical staff assisting with procedures or tests 

on study patients were required to complete CITI training 

outside their work hours and without compensation of their 

time, which often resulted in long delays or staff declining 

to participate in the research study.

Discussion
The collective and simultaneous experience of the CHOICE 

awards has provided a unique opportunity for clinical 

researchers to collaborate on their shared challenges and 

successes in conducting large, complex CER projects 

under a compressed time frame in largely understudied 

Table 5 Most frequently cited institutional review board (iRB) 
challenges and effective strategies

IRB challenges Effective strategies

•   Challenges obtaining iRB approval from 
multiple recruiting sites with different  
and often conflicting IRB requirements

•   Use of centralized iRBs or 
cooperative agreements 
when possible

•   Delays in submission of iRB materials  
due to other prerequisite reviews, such  
as clinical research committees  
(departmental review), radiation-safety,  
and financial assessment committees

•   Delays in iRB process due to lengthy  
reviews or infrequent review meetings

•   Developing realistic 
project timelines and 
budgets to account for 
iRB requirements and 
likely delays

•   Challenges completing CiTi training by  
clinical staff, particularly in nonacademic  
clinical settings

•   Providing compensation 
for time spent in CiTi 
training and educating 
clinical staff about 
importance of research 
participation

Abbreviation: CiTi, Collaborative institutional Training initiative.
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and  vulnerable  populations. These 3-year projects encom-

pass clinically relevant pragmatic research on important 

conditions affecting these understudied and vulnerable 

populations. Given the growing interest in the concept of the 

learning health care system, it is imperative that we improve 

the ability to rapidly conduct minimal-risk pragmatic and 

iterative CER trials within the context of large and multiple 

health care systems.

This analysis of the CHOICE projects complements prior 

work that has documented similar challenges with the devel-

opment of infrastructure to support CER conduct for a variety 

of reasons, including issues related to privacy concerns and 

the diversity of CER studies requiring high levels of customi-

zation of informatics platforms while providing standardiza-

tion across CER studies.12,13 However, the experience of the 

CHOICE awardees also highlights issues specifically related 

to inclusion of underserved, understudied, and medically 

complex populations in large-scale, rapid CER studies.

One of the stated goals of the investment of ARRA funds 

into CER research was to build an infrastructure for conducting 

ongoing research, with the particular goal of understanding the 

long-term outcomes in these priority populations. Although all 

of the CHOICE investigators will have partially or completely 

met their initial project goals, only a third of these projects 

have secured grant funding to continue the research beyond 

the initial 3-year project period. The enormous investment in 

quickly establishing these large research infrastructures (and 

the effort that has been expended to overcome the significant 

hurdles to build this infrastructure) has not yet led to sustained 

conduct of CER for a number of important reasons. Most 

importantly, the costs associated with conducting these large 

CER projects were substantial, with a large portion of the 

research funding being applied toward overcoming the barriers 

associated with the lack of coordinated IRBs, abstracting data 

from disparate EMR systems, merging these data to provide 

meaningful data in larger populations, and hiring personnel 

to conduct research in community clinics and health systems 

without existing research infrastructure. In order to sustain 

these research projects, substantial resources are needed at each 

of the recruiting sites as well as the data-coordinating centers. 

Based on the collective experience of the CHOICE projects, 

we present a number of recommendations for conducting 

future CER (Table 6).

health information-technology  
recommendations
Given the push to integrate research into clinical care 

through learning health systems, the integration of PRO 

Table 6 summary of recommendations for reducing logistical 
barriers to comparative effectiveness research

○  Centralized iRBs or cooperative agreements for multicenter trials
○  standardization of iRB processes and standards
○  standardized use of waivers of consent for minimal-risk research
○  improved mechanisms for sharing EMR data across systems/creating 

common platforms
○  longer funding periods to study long-term outcomes
○  Improved sustainability of research infrastructure: specific funding 

mechanisms, incentives for conducting research in nonacademic settings
○  Better integration of PROs in clinical practice
○  Enhancing use of adaptive trial designs to reduce time to determine 

effectiveness of interventions

Abbreviations: iRB, institutional review board; EMR, electronic medical record; 
PRO, patient-reported outcome.

data  collection into EMR systems and improving the avail-

ability of platforms for merging disparate EMR datasets is 

imperative. Additionally, costs associated with sustaining 

long-term CER studies could be substantially reduced by 

automating processes to collect PROs within the context of 

routine clinical care. Although models for routinely  collecting 

PRO data at points of contact do exist, most health care 

organizations are not yet able to easily incorporate PROs 

into clinical care in a sustainable way outside the context 

of research. This lack of availability of PROs integrated 

into clinical care limits the sustainability of CER trials and 

observational studies without significant ongoing resources. 

In response to this need to develop mechanisms for sharing 

EMR data to conduct pragmatic, CER trials, the National 

Institutes of Health Collaboratory has developed a distrib-

uted research network (https://www.nihcollaboratory.org). 

This network provides a mechanism for sharing EMR data 

with collaborators while protecting health information and 

reducing the regulatory barriers to sharing data. This type of 

system can leverage existing EMRs to allow for the conduct 

of more efficient and effective CER, and should be further 

developed and implemented broadly.

iRB and regulatory recommendations
Each of the investigators cited having increased support 

for centralized IRBs, consistent standards between IRBs, 

and common application forms as the most significant 

improvements that could be made in order to accomplish 

large, pragmatic comparative effectiveness trials like these. 

In addition, recognizing the time and personnel burdens 

associated with obtaining IRB approvals is essential 

when developing realistic project timelines and budgets 

to accomplish multicenter trials of this nature. Given that 

many of these pragmatic comparative effectiveness trials 
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carry minimal additional risk because they compare com-

monly used treatments, diagnostic tests, or prevention 

strategies rather than testing new, experimental, or invasive 

procedures,  developing processes for centralizing IRBs 

or allowing cooperative agreements for multicenter trials 

of this nature would greatly reduce the cost of these trials 

without jeopardizing participant safety. One example of 

such a program is IRBshare (http://www.irbshare.org), 

which provides a centralized web portal with shared IRB 

review documents and review processes for multicenter 

studies.

Health Insurance Portability and Accountability Act 

(HIPAA) requirements are designed to protect people’s 

privacy in terms of personal health care-information release. 

For minimal-risk studies, the interpretation and implementa-

tion of HIPAA regulations can pose significant challenges 

to conducting minimal-risk studies, particularly when 

multiple health systems are involved. In addition, stringent 

requirements to obtain written consent for minimal-risk 

studies can also pose significant barriers to recruitment 

into studies. Waivers of informed consent for minimal-

risk research and improved methods for data sharing while 

maintaining protection of health care information are two 

additional strategies that would significantly reduce barriers 

to CER conduct.

National improvements in the use of centralized and 

standardized IRB processes would significantly reduce costs 

and the length of time needed to conduct CER research. 

Finally, developing improved mechanisms to allow clini-

cians to participate in clinical research without negatively 

affecting productivity through creative incentive restructur-

ing could reduce barriers to conducting community-based 

clinical research.

Recommendations for improving  
participation of underserved populations
A number of options exist to increase the participa-

tion of uninsured, underinsured, low-income, and other 

 disadvantaged patients in CER studies.14 Based on the 

CHOICE experience, we have identified a number of methods 

for patient reimbursement to enhance participation in these 

CER trials. One objective of this program evaluation is to 

promote awareness to academic and funding institutions 

of the potential for payments to patients to influence the 

participation of key subgroups of interest to the health care 

system. Careful consideration of study design, including 

the potential for both monetary and nonmonetary burdens, 

as well as benefits to disadvantaged populations, must be 

taken prior to the initiation of CER trials. Policy solutions, 

such as modifying insurance-payment rules or waivers, could 

also be enacted to allow low-income patients to participate 

in CER trials.
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