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Abstract

Background/Aims—Despite robust evidence to guide clinical care, most patients with diabetes 

do not meet all goals of risk factor control. Improved patient-provider communication during time-

limited primary care visits may represent one strategy for improving diabetes care.

Methods—We designed a controlled, cluster-randomized, multi-site intervention (Pre-Visit 

Prioritization for Complex Patients with Diabetes) that enables patients with poorly controlled 

type 2 diabetes to identify their top priorities prior to a scheduled visit and sends these priorities to 

the primary care physician progress note in the electronic medical record. In this paper, we 

describe strategies to address challenges to implementing our health IT-based intervention study 

within a large health care system.

Results—This study is being conducted in 30 primary care practices within a large integrated 

care delivery system in Northern California. Over a 12-week period (3/1/2015 – 6/6/2015), 146 

primary care physicians consented to enroll in the study (90.1%) and approved contact with 2496 

of their patients (97.6%). Implementation challenges included: (1) Navigating research vs. quality 

improvement requirements; (2) Addressing informed consent considerations; and (3) Introducing a 

new clinical tool into a highly time-constrained workflow. Strategies for successfully initiating this 

study included engagement with institutional leaders, Institutional Review Board members, and 

clinical stakeholders at multiple stages both before and after notice of Federal funding; flexibility 
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by the research team in study design; and strong support from institutional leadership for “self-

learning health system” research.

Conclusions—By paying careful attention to identifying and collaborating with a wide range of 

key clinical stakeholders, we have shown that researchers embedded within a learning care system 

can successfully apply rigorous clinical trial methods to test new care innovations.
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randomized clinical trial; doctor-patient communication; type 2 diabetes; primary care; health 
informatics interventions; translation into practice

Introduction

In 2014, the United States spent more than $2 trillion on health care, yet quality of care as 

measured by life expectancy or good control of common chronic conditions such as diabetes 

lags behind many other countries.1,2 Currently, less than 0.1% of US health expenditures is 

devoted to research designed to improve how we deliver health care.3 Health care 

organizations play a leading role in efforts to improve care delivery, with most health 

organizations (e.g. health insurance plans, accountable care organizations, hospital or 

outpatient practice networks, and integrated delivery systems) actively measuring and 

seeking to improve quality, either by implementing best practices identified from other 

organizations or engaging in often uncontrolled pilot testing and before/after evaluations of 

practice innovations. As a general rule, quality improvement personnel within these 

organizations lack the resources to conduct randomized clinical trials.

To address this need to more effectively translate evidence into practice, research funding 

agencies such as the National Institutes of Health, the Agency for Healthcare Research and 

Quality, and the Patient-Centered Outcomes Research Institute have increased funding to 

support research to reduce barriers to evidence-based care. However, Federal grant 

reviewers, Institutional Review Board members, and health system administrators often 

make a strong distinction between “research” and “quality improvement.” In this paradigm, 

research is the domain of externally-funded scientists using rigorous experimental methods, 

whereas quality improvement is an activity conducted by clinicians and administrators to 

rapidly improve clinical care processes.4 This distinction creates significant barriers to 

investigators who seek to apply rigorous research methods such as randomized trial designs 

to the scientific problem of improving health care delivery.

The care of patients with type 2 diabetes provides an excellent model for testing new 

approaches for how health systems manage patients with complex chronic conditions. In the 

US, over 29 million people (9.3% of the population) have diabetes, representing an annual 

health care cost of $245 billion dollars.5 A robust evidence base from clinical trials and large 

cohort studies informs the clinical management of diabetes and associated risk factors.6 

Despite gains in the quality of diabetes care in the past decade, the majority of patients with 

diabetes do not reach all goals of evidence-based management.7 One barrier may be the 

difficulty in providing effective diabetes care during brief and complicated primary care 

visits. In this report, we describe the rationale, study design, process evaluation plans, and 
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major strategies for successfully implementing a Federally-funded, cluster-randomized 

clinical trial to support more effective diabetes primary care within a large integrated care 

system.

Methods

Setting

This study was implemented within Kaiser Permanente Northern California, a non-profit 

integrated care delivery system providing care for over 3.6 million members throughout 

Northern California, including more than 260,000 members with diabetes. The distribution 

of member demographic and socioeconomic factors is diverse and similar to that of the area 

population.8 Kaiser Permanente members are actively encouraged to register for an on-line 

patient portal account linked to the system’s electronic health record. Features of this portal 

include secure e-mail messaging to their provider, on-line appointment booking and 

prescription refills, and review of most laboratory results. As of 2014, 65% of members were 

registered users of the portal, including nearly half of patients with diabetes. Use of the on-

line portal was somewhat lower by older members and non-White race/ethnic groups.

The conception, planning, and implementation of this Pre-Visit Prioritization Study was 

undertaken by research scientists affiliated with the Division of Research, an independent 

research unit embedded within the Kaiser Permanente integrated health delivery system. 

First established in 1961, the Division includes 58 faculty research scientists and over 500 

support staff engaged in epidemiologic and health services research. This Pre-Visit 

Prioritization study is externally funded (as is over three-quarters of research funding 

supporting Division investigators). The existence of an independent research division within 

an integrated care system provides a natural advantage for conducting research such as the 

project described in this manuscript.9 Funding for this study was provided by the National 

Institute of Diabetes, and Digestive and Kidney Diseases (DK R01-099108).

Conceptual Model for the Pre-Visit Prioritization Study

The rationale for the Pre-Visit Prioritization Study is based on the recognition that a large 

and growing number of patients with type 2 diabetes live with multiple concurrent 

conditions that require complicated medical regimens and daily self-management 

behaviors.5,10–13 This comorbidity burden, along with the depression, pain, and functional 

limitations associated with multimorbidity, contributes to medication non-adherence and 

presents a barrier to effective diabetes care.14–17 For these patients, diabetes management 

decisions and treatment goals must be considered within the larger context of competing 

health concerns and patient goals and preferences.18 In parallel with increasing patient 

complexity, there has been a substantial rise in evidence-based guidelines that primary care 

providers must address at each visit.19,20 Increasing patient and visit complexity present 

formidable challenges to effective diabetes management in primary care. For patients with 

diabetes, competing demands and lack of visit preparation may lead to less effective visit 

encounters.21,22 The combination of ineffective patient-provider communication during 

primary care visits and sub-optimal care planning represents a major barrier to the effective 

translation of evidence into practice.
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We hypothesized that providing complex patients with a tool to help them identify their top 

one or two concerns prior to the visit – and sending these priorities to the primary care 

provider in a way that fits with provider workflow – would lead to more effective visit 

interactions by reducing communication barriers and thereby increasing the efficiency and 

productivity of the visit. The goal of this intervention model was to maximize the value of 

available time during the primary care encounter by facilitating communication between a 

prepared patient who has had time before the visit to identify his/her priorities and an 

informed provider who is aware of the patient’s care priorities at the beginning of the visit. 

This approach is supported by the Chronic Care Model, which provides a framework for 

pro-active approaches to improving care in health systems,23 by the Patient Centered 

Medical Home Model which places the patient at the center of the care team,24 and by the 4 

Habits Model for patient-provider communication, which emphasizes the importance for 

providers to invest in the beginning of the visit to establish rapport, elicit patient goals, 

demonstrate empathy, and plan the visit.25

Study Design Considerations

We conceptualized the Pre-Visit Prioritization intervention as a tool to help primary care 

physicians during visits with their complex patients. Thus, we randomized at the provider 

level, with patients clustered within provider. This strategy avoids the information 

contamination that could occur if the same provider treated a control patient after treating an 

intervention patient (e.g. the provider could potentially change her behavior towards the 

second patient based on her experience with the prior patient).26 Because the intervention 

was restricted exclusively to visits by eligible patients with their own primary care provider, 

there is no patient crossover between providers. In addition, the intervention was designed to 

not involve other care team members or staff. For this reason, we did not randomize at the 

practice or facility level, which would have reduced our effective power to show differences 

between study arms. PCP eligibility criteria included having eligible patients and not 

planning to retire or transfer in the next year.

We used a functional definition of patient complexity based on sub-optimally controlled 

hemoglobin A1c levels. Patient eligibility criteria included being an adult with type 2 

diabetes, last measured hemoglobin A1c > 8.0%, and registered as active on the Kaiser 

Permanente patient portal (called kp.org). Because the Pre-Visit Prioritization intervention 

was designed as a tool to support physicians in conducting visits with their complex patients, 

our plan was to recruit, consent, and randomize primary care providers. Enrolled physicians 

reviewed a paper list of their potentially eligible patients and gave approval for which 

patients to whom we could send the Pre-Visit Prioritization survey. Lists ranged from 5 – 52 

patients presented on a single sheet of paper with name, gender, and age.

Choice of study outcomes

The primary outcome for this study is the change difference in hemoglobin A1c from 

baseline to 12-month follow-up comparing patients in the intervention and control arms. A 

patient’s hemoglobin A1c level is a result of multiple factors, most proximally dose and 

adherence to medications and lifestyle changes over the prior 8–12 weeks. These factors, in 

turn, reflect multiple influences such as patient understanding of the care plan, physician 
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willingness to intensify therapy, patient motivation to improve diabetes control, and patient 

adherence to these plans. Our causal model for this intervention is that improved patient-

provider communication during visits will, over time, result in more effective care plans for 

diabetes control. Secondary clinical outcomes include changes in diabetes-related risk factor 

control (i.e. blood pressure and cholesterol) and differences in medication adherence as 

measured by prescription refill gaps.

Sample size and power calculation

While there have been no directly comparable prior interventions similar to the Pre-Visit 

Prioritization tool, we used prior research involving non-pharmacologic system interventions 

for diabetes care27 to estimate our potential effect size. We designed the study to have 80% 

power to detect a change difference of 0.25% in hemoglobin A1c between study arms based 

on a cluster size of 10 patients per provider, an intra-cluster correlation co-efficient of 0.01, 

and < 5% missing outcome data. We chose 0.25% as the minimal clinically significant 

difference based on the fact that intensive behavioral interventions are often considered 

successful with a 0.5% relative improvement. Given that our intervention is population-wide 

and light touch, a modest reduction of 0.25% would represent a significant difference for a 

health system.

Process Evaluation Plans

Process evaluations are recommended to better understand the “black box” of how complex 

clinical trial interventions are actually implemented.28 In this report, we present several of 

the key process evaluation elements we measured during the initial implementation phase.

Results

Developing the Health IT Intervention

Informed by our conceptual model29 and by published studies in this area, we applied User-

Centered Design principles to develop our tool.30 A key task of this approach was to elicit 

feedback and specific advice from the final users of the intervention. In our first 

development phase, we conducted 4 patient focus groups and interviewed 43 primary care 

providers. Patient groups included 29 participants. Fourteen were women, 15 were African-

American, one was Latino, the mean age was 59.0 ± 11.0 years and the mean HbA1c was 

9.1% (± 1.3%). Providers were either met individually (n=7) or during weekly practice 

meetings (n = 36 providers at 3 primary care practices). For both patients and providers, we 

described our study proposal and elicited feedback regarding the type and format of 

information they would find most useful to communicate prior to a primary care visit.

This preliminary User-Centered Design work helped us to define the parameters of the tool 

and to develop a list of priorities relevant to both patients and providers. Some of the key 

insights from this first phase that informed tool development included: 1) Neither patients 

nor physicians were willing to spend more than a few minutes with the tool; 2) Any 

information communicated to the provider needed to be actionable, and 3) The tool could 

not increase the work of the visit. During this development phase, we also presented our 

intervention plan to key stakeholders within the organization (e.g. quality improvement 
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directors, electronic health record managers, and clinical chiefs of service) to establish 

support for the study.

Designing the Pre-Visit Prioritization Intervention

Based on stakeholder input, we designed a tool linked to the electronic health record to help 

primary care providers conduct visits with their patients with poorly controlled diabetes. In 

the Pre-Visit Prioritization study, an email message is sent via the secure patient portal on 

the primary care provider’s behalf to eligible patients whenever they schedule an 

appointment with an intervention physician. This secure email invites the patient to consider 

their top priorities for the upcoming visit from a list of 5 key domains (diabetes-specific 

symptoms, medication concerns, recent life changes, issues related to mood or motivation, 

and non-diabetes symptoms or concerns). These 5 domains were defined based on patient 

and provider interviews and informed by previously published literature.31–33 A link in the 

message sends them to a survey form within the patient portal where they choose their 1 or 2 

top priorities to discuss at their upcoming visit. Patients can also add free text explanation 

after making their choices. When the survey is submitted by the patient, their information 

becomes available within the scheduled visit encounter section of the electronic health 

record for the provider to view prior to or at the beginning of the visit.

Approval for Informed Consent Strategy

Permission to waive informed consent from patients for the overall study implementation 

was based on two key factors required by the “Common Rule” set out by US Federal Policy 

for the Protection of Human Subject34: The study was deemed to be very low risk to 

patients, and requiring informed consent from each patient would have substantially reduced 

the generalizability and feasibility of the study. Our study met criteria for minimal/low risk 

because: 1) we were adapting two already existing tools (secure electronic messages to 

patients and electronic patient surveys submitted to the medical record); 2) we were using 

standard clinical practices (secure messages from providers before visits); 3) all clinical 

decision making remained directly under the control and responsibility of the patient’s 

primary care physician; 4) the Pre-Visit Prioritization tool was designed to support rather 

than change best practices; and, 5) only patients preapproved by their primary care 

physicians received the Pre-Visit Prioritization secure message (if provider randomized to 

intervention arm). The secondary criterion of generalizability/feasibility was also of major 

importance in light of the self-selection process that occurs when patients are asked to 

actively consent for research. The scientific value of our study to the health care system 

would have been significantly diminished if the patients least likely to agree to participate in 

research (often racial/ethnic minorities and patients with less motivation or engagement with 

health care)35 were not included. Narrowing the participants to the most motivated subset of 

patients willing to participate in a clinical research trial would hamper the generalization of 

results and therefore raise the potential that the study would ultimately be uninformative.

Recruitment and Enrollment

Primary care physicians and their patients were recruited over a 12-week period (3/2015 – 

6/2015) from 30 primary care practices at 13 different facilities across 4 Northern California 

counties. The study was presented during routine physician practice meetings attended by 
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162 primary care physicians, of whom 146 (90%) consented to enroll. Enrolled providers 

excluded very few potentially eligible patients (60 of 2556, 2.4%). The clinical trial patient 

study cohort was 58.4% male, 39.7% non-White race/ethnicity, with a mean age of 60.1 

(± 10.5) years and last measured hemoglobin A1c of 9.1% (± 1.1%).

Plans for Process Evaluation

Because our model is based on improving communication during the visit, we are also 

collecting information about the visit itself through post-visit telephone surveys (n = 400). 

This 35-item survey includes the following telephone-validated instruments: Stanford 

Communication with Physicians Scale,36 Consumer Assessment of Healthcare Providers 

and Systems,37 Patient Assessment of Chronic Care,38 Perceived Involvement in Care 

Scale,39 Perceived Efficacy in Patient – Physician Interactions,40 and the Effective 

Consumer Scale.41 In our initial experience, the survey requires less than 15 minutes to 

complete. Because we are collecting research data from patients, we obtained IRB approval 

for this component of the study. We will compare responses between intervention and 

control patients to test the hypothesis that patients using the pre-visit tool will have more 

effective communication experiences with their providers.

A key component of process evaluation is to examine in more detail how the intervention 

was implemented. To this end, we plan to obtain informed consent from patients and 

providers to audiotape 40 visits from patients in the intervention arm. Transcripts will be 

inductively coded to qualitatively examine whether and how providing patients the 

opportunity to define the visit priorities before the visit influences the content of the visit 

itself.42,43 In addition, we will quantitatively assess the number of secure messages sent to 

patients, the proportion opened by the patient, and the proportion of visit priorities 

submitted. Finally, we plan to interview a selected sub-set of intervention patients to identify 

reasons why patients submitted vs. did not submit their pre-visit priorities.

Discussion

The wide range of potential patient and provider concerns during a time-limited visit 

represents an important barrier to delivering effective evidence-based diabetes care. We 

present the design and initial implementation results of an NIH-funded randomized clinical 

trial to address this problem and discuss the challenges and potential solutions to conducting 

this study within an integrated health delivery system. The strategies we adopted to address 

these challenges may be generalizable to other investigators working in this area.

We identified three fundamental strategies required for successful implementation of large 

scale care delivery interventions.

1. Navigating research vs. quality improvement requirements: Innovative research 

interventions to change care delivery require a strongly supportive environment. 

Because the health care system itself is the “laboratory” for research, it is 

imperative that the system leadership foster a learning health system culture.44 In 

initially developing the proposal, we needed to formulate our research question so 

that it was both scientifically innovative (and therefore potentially fundable by 
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external grant funding agencies) yet close enough to standard of care that it could 

be widely tested within a health care system. We chose to focus on the primary care 

of complex patients because this represents a major challenge for care systems and 

is therefore amenable to innovation. We learned from our experience that 

investigators conducting delivery science research (defined broadly as any research 

directed towards changing the way care is delivered) need to carefully balance the 

extended timeline from grant submission to funding decision with the shorter time 

horizons typical of operational quality improvement efforts. For the Pre-Visit 

Prioritization Study, we engaged in timely communication with organizational 

leaders during the initial submission phase and again once a fundable score was 

obtained (both of which were well before the funding start date). A key facilitator 

for implementation was the strong support from our care system leaders for 

research on a problem of high priority to them that could help inform future quality 

improvement efforts.

Because randomized trials require equipoise, translating our concept into an actual 

intervention also required that all stakeholders (research team, funders, clinical 

partners) be willing to take a chance on whether or not our Pre-Visit Prioritization 

strategy would be successful. This type of delivery science research requires that 

stakeholders and researchers be highly flexible and adaptable. Thus, it is more 

likely to be effectively conducted within organizations with a cultural emphasis on 

being a learning care system.45 Perhaps the most important facilitator for 

overcoming this implementation challenge was that the federally-funded research 

team was embedded within the care delivery system and had close working 

relationships with care system leaders who strongly supported the creation of new 

knowledge that could be of potential value for the care system.

2. Informed consent considerations: The need for informed consent by patients within 

learning health systems must be carefully evaluated by criteria that are appropriate 

for this type of research. As leading ethicists in the field have argued, research 

focused on health care delivery must be evaluated in terms of the true risk posed to 

patients relative to the burden potentially imposed by stringent consent 

requirements.46 This is a relatively new paradigm for evaluating ethical research 

practices. By working within established clinical practices, involving patients’ 

primary care physicians in the screening process, and implementing an intervention 

that supports evidence-based care while leaving all clinical decision-making in the 

hands of the patient’s primary care physician, the Pre-Visit Prioritization Study 

demonstrates some of the key elements required for an ethical study that waives 

patient informed consent. Our decision to randomize physicians and to request 

waiver of informed consent for their patients required that our Institutional Review 

Board carefully examine the ethics and safety of allowing clinical research without 

direct patient consent. For delivery science studies such as the Pre-Visit 

Prioritization study, the experimental interventions test different models of care 

system organization and care delivery. The research team worked closely with our 

Institutional Review Board to establish that the intervention was very low risk and 

that the waiver of patient consent was important for the research to be feasible. In 
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weighing the potential benefits and risks of waiving patient-level consent, our 

Institutional Review Board was guided by the ethical framework that individual 

patient informed consent could be waived if the potential risk to patients was very 

low and the study could not be feasibly conducted otherwise. This ethical 

framework is critical for conducting innovative delivery science research within 

learning health care systems.46

3. Introducing a new tool into a highly time-constrained workflow: The work of 

patient care is highly complex, and care team members are severely pressed for 

time.19,47,48 More so than any other type of research endeavor, conducting research 

interventions that perturb the usual care of a health system requires early, active, 

and ongoing collaboration with all relevant stakeholders.49 This engagement 

extends from the operational leaders overseeing clinical practices to the physicians 

and staff whose workflow is affected by the study, the health IT designers and 

electronic medical record managers through whom the intervention is delivered, 

and the patients and the caregivers for whom the intervention is intended to benefit. 

Early strategic decisions about the health IT tool for our study required weighing 

the relative advantages of creating a new stand-alone tool vs. adapting existing 

functionality of the health system’s electronic health record. While creating a new 

stand-alone tool would allow more design input by the research team and greater 

flexibility in the development phase, the advantage of adapting our intervention 

model to existing electronic medical record functionality is the greater ease of 

dissemination if the study is successful. For the Pre-Visit Prioritization Study, we 

opted to work very closely with the electronic health record using existing 

functionalities (e.g. secure patient emails, visit-linked surveys). Although this 

limited the format options for delivering the intervention, the research team focused 

its energies on the content of the tool to create the most innovative and effective 

intervention. The research team spent the first year developing the content in 

conjunction with patients (via focus groups) and providers (via team meetings and 

individually among physician leaders). Involvement of providers in the 

development phase had the additional advantage that these physicians were 

subsequently more willing to participate (and encouraged their peers to participate) 

in the evaluation of the Pre-Visit Prioritization tool in our clinical trial.

Several potential limitations of our study design should be noted. Our intervention requires 

an electronic health record linked to a patient on-line web portal to allow transfer of patient-

derived data from patient to provider. While this infrastructure allows us to test our 

hypothesis in a way that more effectively fits physician workflow, results are not 

immediately generalizable to patients without on-line access or to systems currently without 

robust electronic health records. We were also fortunate to work within a supportive 

integrated care system. While our care environment is somewhat unique, the basic concept 

of helping patients prioritize before visits can be tested in other care environments, 

particularly systems that have electronic medical records. In addition, because all patients 

(intervention and control) see non-physician health team members, there is a theoretical 

concern for contamination across study arms. However, because the intervention is focused 

specifically on the visit with the primary care provider and is closely temporally linked with 
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this visit, it seems highly unlikely that non-physician team members would be a meaningful 

source of contamination between treatment arms.

A larger issue raised by the Pre-Visit Prioritization Study is the imperative faced by 

researchers to make care delivery innovations fit in with existing workflows rather than 

radically overturn existing care structures. For pragmatic reasons, we prioritized fitting into 

provider workflow as a critical requirement for successful intervention implementation. 

Such an incremental approach stands in contrast to the more radical changes that might be 

necessary to significantly re-model our care delivery system. To successfully test new 

models of care delivery that may have a more disruptive impact on current workflow 

practices, we will need more flexible practices or innovation labs. Some organizations have 

created space for this type of innovation.

In summary, the Pre-Visit Prioritization study exemplifies a relatively novel category of 

large-scale randomized clinical trial conducted to test different care delivery strategies for 

complex patients. This type of clinical trial addresses the final stage of research translation 

from clinical evidence into clinical practice, a critical (and underfunded) challenge that must 

be overcome before all patients can receive the full benefit of medical research advances. We 

found that conducting innovative clinical research within a learning health system requires 

strong institutional leadership support, a close working relationship with the Institutional 

Review Board, and energetic collaboration from the full range of stakeholders affected by 

the study intervention.
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Figure 1. 
Screen shot of electronic medical record showing the primary care physician’s view of 

patient-submitted priorities in the visit encounter progress note. Clicking on “Add To Note” 

brings patient responses into the open progress note being created for that visit.
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Table 1

Summary of Key Findings

Design Domain Key Finding Advice

Research vs. quality improvement 
requirements

Clinical trial interventions to change care 
delivery require a strongly supportive 
environment

Develop collaborations with key stakeholders 
very early in the grant writing process

Informed consent considerations The need for patient informed consent must 
be evaluated by criteria that are appropriate 
for delivery science research

Collaborate with the IRB committee to 
determine whether an intervention is low risk 
for patients

Introducing a new tool into a highly time-
constrained workflow

The impact of care delivery interventions on 
existing workflow must be carefully 
considered

Develop early, active, and ongoing 
collaboration with all relevant users (e.g. 
patients, providers, and staff)

Contemp Clin Trials. Author manuscript; available in PMC 2017 March 01.


