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ABSTRACT
Background: The National Academy of Medicine defines access to health care as “the timely
use of personal health services to achieve the best health outcomes.” Evidence shows the
impact of limited access to be a significant burden. Enhanced access and continuity are also
core components of patient-centered care. Interventions to improve access to care do not
always achieve positive results. This project aimed to identify and implement systems strategies
for improving access to health care for underserved populations.
Objectives: There were 3 aims: (1) Identify and prioritize patient-centered strategies to reduce
accommodation barriers to care; (2) develop a computer simulation model of community
health centers to model and test the feasibility and impact of the proposed strategies; and (3)
coach clinics to implement multicomponent strategies to enhance access to and continuity of
care for all patients.
Methods: To identify barriers and improve access to health care, our team worked closely with
7 community health clinic (CHC) systems across Indiana. We interviewed different stakeholders
(patients, staff, and care providers), and observed and modeled workflow. Using a modified
Delphi panel, the stakeholders identified, discussed, amended, and ranked solutions to improve
access. In order to support the analyses and benchmarking, we developed a multidimensional
community data warehouse (CDW) of the 7 CHCs and their electronic medical record (EMR)
systems, focusing on scheduling and outcomes data. Using the CDW, we performed simulation
modeling of current supply, demand, and resources, to identify and test different scheduling
and policy options to improve access to care. We then selected 3 CHC systems and coached
them on designing and implementing the most promising strategies.
Results: We interviewed 96 stakeholders and used a modified Delphi panel of 40 stakeholders.
System redesign simulation methods helped us identify and prioritize the most feasible and
impactful patient-centered, system-level approaches to reduce accommodation barriers to
care. Our interventions included (1) expanding and optimizing open access scheduling with
customized strategies for each CHC to increase same-day appointments and reduce the missed
appointment rate, (2) using role-specific data analytical dashboards to foster continued
engagement and progress, and (3) fostering a customer service and accountability culture. We
observed modest improvements in appointment scheduling at 2 of the 3 CHCs after
implementing the intervention.
Conclusions: Patient-centered systems redesign methods, including stakeholder interviews, a
modified Delphi panel, and simulation modeling, helped identify, prioritize, and tailor CHCspecified strategies. We applied simulation modeling approaches to reduce barriers to access to
care in Indiana CHCs through the expansion of open access scheduling, encouraging a culture of
customer service, and provision of feedback through an interactive dashboard of performance
metrics. These methods hold promise for redesigning other CHCs.
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Limitations: Our participating clinics were conducting their normal business during our 3-year
study, and as such had many competing initiatives, experienced turnover in staff and
administrators, underwent changes in EMR vendors and systems, and navigated modifications
in health insurance coverage in Indiana during the study period—all of which might have
impacted our findings. Another limitation was that we selected the clinics for intervention
based on readiness to implement operational and policy changes, which might have introduced
bias. Finally, the study follow-up period was too short to observe expected effects from the
culture change intervention.
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BACKGROUND
Health care in the United States is at a crossroads, and US health and economic security
are at risk.0 US quality of care lags behind that of most developed countries. Substantial
evidence shows that limited access to care (the “baseline condition” of our study) is a
significant burden on the US population. Poor people, as well as racial and ethnic minorities, are
more likely to receive lower quality of care and encounter more obstacles to health care access
compared with other groups.0

Problems With Health Care Access in the United States
Access to health care has been authoritatively defined as “the timely use of personal
health services to achieve the best health outcomes.”0 The National Healthcare Quality Report0
describes good access as comprising 3 distinct steps: (1) achieving entry into the health care
system; (2) obtaining access to sites providing needed health care services; and (3) locating
providers that can meet the individual patient’s medical needs, and with whom he or she can
build a respectful and trusting relationship. Access to health care is critical for optimal health
and wellness; thus, addressing obstacles that occur at each step is important for improving
patient experience and health outcomes. A Commonwealth Fund report in 2012 suggested
that, if all US communities attained access to care levels available in top percentile health areas,
an additional 9 million adults aged 50 and older would have timely and effective preventive
care, leading to roughly 1.5 million fewer hospitalizations and readmissions.0 System redesign
and optimized implementation research are urgent needs to improve patient access to health
care.
In the completed research, we built on national and state initiatives—the Affordable
Care Act,0 the National Committee for Quality Assurance (NCQA) Patient-Centered Medical
Home (PCMH),0 and the Healthy Indiana Plan (HIP 2.0)0—to improve access to care for those in
greatest need: poor people, the uninsured or underinsured, and minority families. In contrast
to trends for the early 2000s, the rate of uninsured people (aged 65 and younger) declined from
18% to 10% from 2010 to 2015 in the United States. Notably, the rate of uninsured individuals
living in poverty also declined from 44% to 25% for this same period.0 Thus, the focus for
7

improving access has shifted from insurance as a barrier to accommodation of patients in
clinics.

Strategies to Improve Access to Health Care
Penchansky and Thomas’s framework0 of health care access consists of 5 components:
affordability, acceptability, accessibility, accommodation, and availability. Kullgren et al found
that affordability barriers were a primary problem for 18% of US adults and that 21%
experienced nonfinancial barriers that led to unmet needs or delayed care.0 The most-cited
nonfinancial barrier was accommodation (challenges scheduling appointments and ability to
see a provider during limited hours).0
Some previous interventions have sought to improve access to care through scheduling
changes. However, these interventions have not always succeeded. For example, in one set of
studies, an increase in after-hours service did not show improvement in access to after-hours
care, due to misconceptions about how to access the new system.0 One study evaluated the
introduction of a walk-in primary care clinic and reported good use by patients; however, no
reduction in use of preexisting services occurred.0 Another study identified challenges in
securing ongoing appointments for chronic care patients, due to increased availability of sameday appointments for acute care.0 Focusing on a single component of care delivery (eg,
improving access to acute care) may negatively affect other components of the system (eg,
reduced continuity of chronic illness care). Therefore, multiple strategies targeting different
levels or components of the health care system should be considered.0 Notably, practice
reorganization enhances access across domains of care (eg, acute care, preventive care, chronic
care).0 Strategies include providing same-day appointments, telephone triaging, appointment
reminders, new services (eg, outreach services, walk-in centers, and after-hours care),
multidisciplinary care teams, disease-specific clinics, group appointments, registries, and
information and decision support systems.0
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Simulation Modeling to Determine the Best Intervention Strategies
More-effective scheduling addresses accommodation barriers; however, health centers
struggle to implement novel scheduling methods, such as open access scheduling.0 In a recent
study, two-thirds of surveyed safety-net health centers did not have a process for same-day
scheduling or had a process that needed improvement.0 In Indiana, only 1 of more than 20
federally approved community health clinics (CHCs) had implemented open access scheduling
prior to our project.0 Furthermore, health care outside the emergency department is
insufficiently designed to meet acute, unscheduled care demands.0
Our research addressed this gap by examining the impact of using an engineering
technique, simulation modeling, to identify and test alternate strategies to address
accommodation barriers. The objective was to develop and support implementation of patientcentered system solutions for improved access to health care. We sought to do this by using
process redesign strategies and methods for streamlining enrollment and scheduling; rapid
assessment of available provider openings; and improved strategies for tracking, reviewing, and
acting on challenges to improving access to care for the underserved.
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PARTICIPATION OF PATIENTS AND STAKEHOLDERS
We partnered with the Indiana Primary Health Care Association (IPHCA) both before and
during the course of this project. IPHCA’s work is focused on improving access to primary care
through high-quality training and technical assistance to health centers. IPHCA supports the
expansion of primary care access through training and assisting leaders and staff of the CHCs,
and through other strategic activities designed to strengthen the ability of health centers to
better serve patients. Our relationship with IPHCA has continued to develop and grow during
this collaboration, in part due to our alignment with this mission to improve health care access.
An additional bridge between our research group and IPHCA was established when one
research team member on this project was hired by IPHCA to direct a Health Resources and
Services Administration (HRSA)–funded data project.
We recruited clinics with which we had established relationships during pilot work as
well as other clinics that applied to participate. Only one clinic declined to participate in the
study due to chronic understaffing. We were successful in keeping the remaining 7 clinics as
stakeholder participants for our study.
Clinic engagement was important for collecting quantitative data derived from the clinic
electronic medical record (EMR) systems in conjunction with the annual Uniform Data System
(UDS) data submissions. The 7 participating CHCs also contributed to formulating the
intervention components and data collection process. With this partnership ongoing, we
collected data from the 7 CHCs using multiple sources (qualitative and quantitative) for
systematically running various scenarios of the appointment scheduling system. In addition,
each clinic assisted with monitoring project conduct and process, which was critical for reaching
our milestones. The research team members worked with CHC AIM (Access Is Meaningful) team
members via regular meetings at the CHC sites. These internal, clinic-specific teams included
key staff members across various positions in order to facilitate input from multiple internal
areas, such as billing/finance, operations, human resources (HR), information technology (IT),
front desk, providers, and general administrative staff. The clinic leadership picked the AIM
team members. All AIM team members provided suggestions, reviewed the intervention
10

approaches, integrated with the CHC-specific conditions, studied simulation results, and made
final decisions on feasible intervention approaches to be implemented in their clinics.
Importantly, the project supported time for clinic staff to participate in the project via modest
stipends paid to the clinics. CHC stakeholder partners were fully engaged with the evaluation
process of the intervention. We held separate meetings with each intervention clinic to share
findings on the impact of the scheduling changes on achieving better health care access for
patients.
We had considerable valuable input from engagement consultants at the University of
Wisconsin, particularly during planning of our Delphi panel meeting in 2014. A Delphi panel can
be used as a tool to establish priorities and reach consensus across a group of experts for
quality improvement strategies or other system changes. Our patient advisory partner joined us
at the end of year 1 (2014) as a permanent advisor, following the involvement of several other
patient advisors. We found it challenging to retain active and engaged patient partners,
perhaps due to the focus of the project on how to optimize scheduling for better access.
Patients agreed that improved access for appointments was valuable and an outcome of
interest; however, their level of engagement was primarily focused on “informing,” in part due
to the technical design aspects to achieve this aim. The original patients on our advisory panel
either lost the flexibility in their schedules to participate or mistook the goals of the study by
contributing comments unrelated to the question of improving access; rather, they tended to
remain focused on the quality of their own care. Redirection toward the study goals was
attempted but was unsuccessful in this case.
Although Delphi panel participants identified the most feasible and impactful
approaches to improving access to care, the best solutions for each CHC were derived through
iterative discussions between the PCORI research team and the CHC AIM teams, with patient
input. Further, the whole team discussed and selected the interventions suitable for each CHC;
these suggested interventions originally arose from the Delphi panel.
The final dissemination meeting in October 2016 could not have occurred without the
direct engagement of all stakeholders and other interested parties and organizations in Indiana
11

involved with the project. Our patient partner and our organizational change consultant,
Debbie Asberry, provided critical pre-meeting training for newly recruited patients who agreed
to attend our dissemination meeting. These patients had no prior engagement with our project
yet clearly were passionate and vocal about their need for access to care. All attending patients
were of lower socioeconomic status and had chronic health issues.
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METHODS
This study used multiple methods of data collection to address 3 overarching research
questions, which are listed in Table 1 with the corresponding research phase and data
collection approaches. Table 2 is also a reference for our methods.
Table 1. Research Questions, Study Phase Objectives, and Corresponding Data Collection
Approaches
Research question (RQ)

Phase objective

Data collection

RQ 1: What are potentially
effective, patient-centered
system strategies to reduce
barriers related to availability,
accommodation, and
affordability of care?

Phase 1: Identify patientcentered strategies to reduce
barriers to care.

Part A: Key informant
interviews

RQ 2: Using simulation
modeling of proposed
innovative policies, which
policies are most feasible and
impactful for fostering a
patient-centered systems
approach to improve access?

Phase 2: Assess feasibility of
possible policy changes and their
implementation.

Computer modeling and
simulation

RQ 3: Will implementing
patient-centered system
redesign approaches (identified
through RQ 1 and RQ 2)
improve access in intervention
CHCs?

Phase 3: Implement an
intervention to improve health
care access and continuity of care
and assess their impact.

Patient satisfaction survey and
access metrics

Part B: Delphi study (RQ 1 and RQ
2)

Abbreviation: CHC, community health clinics.
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Table 2. Timeline of Phases
Phase

Task

Start date

Duration/
days

Phase 1a

Kickoff identification of key informant
interviewees

10/15/13

109

2/1/14

Patient partner recruitment

10/15/13

198

5/1/14

Transcription/coding of interviews

1/1/14

119

5/1/14

Planning for in-person Delphi panel:
logistics, pre-event orientation, and
invitations

5/1/14

182

10/30/14

Preparation of pre-meeting survey data
for ranking for invitees

6/1/14

151

10/30/14

In-person Delphi panel

11/13/14

1

11/14/14

Determination of inputs into the models

11/1/14

212

6/1/15

Validation of models with clinic teams

2/1/15

120

6/1/15

Assessment of feasibility with possible
changes with intervention clinics

5/1/15

121

8/30/15

Baseline satisfaction

11/1/15

135

3/15/16

Implementation

3/1/16

121

6/30/16

Clinic feedback: reviews of intervention,
check impact

4/1/16

274

12/31/16

Postimplementation surveys

9/1/16

131

1/10/17

Phase 1b

Phase 2

Phase 3

End date

Methods for Phase 1: Identify Patient-Centered Strategies to Reduce Barriers to
Care
With the goal of identifying patient-centered strategies to reduce barriers to care
pertaining to availability, accommodation, and affordability, phase 1 used 2 distinct data
collection approaches. Key informant interviews (part A) of patients, providers, and staff
provided in-depth description and explanation regarding health care access barriers. A
subsequent Delphi study (part B) with stakeholders provided consensus about the severity and
impact of these barriers on health care access.
14

Phase 1: Part A: Key Informant Interviews
Study Design
We conducted key informant interviews of CHC patients, CHC staff, clinicians, and
administrators to understand barriers to health care access and solutions to these problems.
Using positive deviance (PD) theory0 from complexity science in our approach to recruitment,
we identified CHC patients, staff, and managers enacting successful practices to overcome
health care access problems. PD is a bottom-up improvement approach that focuses specifically
on using a typically untapped resource—patients and frontline staff. The PD philosophy
suggests that the people doing the work are the experts and that in every organization there
are certain individuals or groups (“positive deviants”) whose behaviors or practices enable
them to find solutions to prevalent, seemingly intractable problems. The PD framework allowed
us to identify individuals who were known to have uncommon approaches to either accessing
the health care they need (patient perspective) or delivering care effectively (clinic staff
perspective). The PD practices discovered through the interviews included a list of strategies to
improve access to care, which we vetted using the Delphi method. Semistructured interview
questions focused on successful patient-centered practices to overcome availability,
accommodation, and affordability challenges.

Forming the Study Cohort
The interviews we conducted with patients and clinic staff informed our pilot work.
Clinics had signed memorandums of understanding to engage with this specific component of
our research study. We asked our clinic liaison (typically the clinic manager or upper-level
management) to select patients who demonstrated successful strategies or practices to gain
access to health care as well as staff who had developed successful practices in delivering care
to patients. We recruited staff who had a range of key roles within the clinics. Patient
participants were compensated with a $20 gift card; clinic staff and providers were not directly
compensated, but the clinic received a stipend to account for employee time.
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Study Setting
All interviews were conducted on site at the 7 participating CHCs across the state of
Indiana.

Interventions
N/A

Follow-up
N/A

Study Outcomes
As a key outcome, the study sought to describe health care access barriers that
individuals who are underinsured or lack health insurance experience. Additionally, the study
identified novel strategies used by CHC patients and clinic staff to improve access to care. The
broad collection of strategies that prior studies have shown to be effective in overcoming
barriers to accessing care were based on the PD behaviors of patients, providers, and health
care delivery systems.

Data Collection and Sources
Research staff completed the informed consent process with all participants individually
prior to their interview. All interviews were conducted in a private room and audio-recorded.
Recordings were transcribed to text for analysis. No individual or clinic identifiers were retained
in the transcripts.

Analytical and Statistical Approaches
We conducted a qualitative thematic analysis0 of the transcribed interviews. The
research team developed a code book after reviewing 3 complete transcripts. Using an iterative
consensus-based process, team members coded data independently and then met to discuss
discrepancies and reach consensus. The final consensus for each pair of reviewers was entered
16

into NVivo.0 After coding 10% of the data in this manner and finding consistency of coding,
team members independently coded transcripts. Following coding, the data were compiled and
each category reviewed for upward abstraction. Specifically, the data were represented at a
higher level of abstraction so that interview responses could be integrated across cases to show
patterns of strategies.

Conduct of the Study
The Indiana University Institutional Review Board (IRB) approved the protocol in
December 2013.

Phase 1: Part B: Delphi Study
Study Design
We conducted a modified Delphi study on a diverse group of key stakeholders, including
patients, providers, staff, leadership, and community organization representatives. Participants
assembled for a face-to-face meeting to further enumerate, refine, and prioritize previously
identified solutions for reducing access barriers gleaned from stakeholder interviews and to
identify strategies to implement those solutions. We modified the Delphi method to address
the goals and context of the present study, which included CHC patients’ perspectives.
Our research team sought to understand practical, operational, and clinical knowledge
related to health care access implicit among CHC clinical staff, operational leaders, and
patients. However, to suitably include patients’ perspectives, we chose to modify the traditional
Delphi method. Because CHCs typically serve a somewhat transient and low-income population
whose insurance eligibility may fluctuate, there was concern for attrition (with mailed surveys)
and poor response (potential lack of internet access with online surveys) across multiple rounds
of surveys. Additionally, limited health literacy was a concern in this population. To account for
these concerns, we convened a larger group of diverse participants for a face-to-face meeting
to expand, refine, and prioritize solutions for reducing access barriers and developing
organizational strategies to implement solutions. This modified Delphi approach allowed for
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appropriate representation of patients, as well as other systems experts, and ensured their
participation in the process.
We developed a separate, structured orientation for patient participants due to their
unfamiliarity with research processes and Delphi panel participation. The orientation included
talking points and activities designed to encourage engagement and group participation. This
orientation took place immediately prior to the Delphi panel.

Forming the Study Cohort
We invited people from special interest and advocacy groups; federal and state policy
leaders with interest in health care access issues; other health services researchers in various
disciplines; CHC clinicians, staff, and managers; and CHC patients. Recruitment letters were
disseminated through our partner CHCs and connections across Indiana. We recruited patients
with the assistance of participating CHC staff, and also recruited patients at public venues
relevant to the underserved population.

Study Setting
The Delphi panel took place in a large conference room at a conference venue (hotel)
centrally located in Indiana. We placed participants at tables of 8 to 10, and one of our research
team members served as a facilitator and recorder. In order to prepare facilitators, we provided
training materials and discussed how to effectively guide conversations and engage all
participants. Each table had a study team ambassador to ensure even participation, which we
tracked and monitored to ensure all participants had a voice in the panel.

Interventions
N/A

Follow-up
We continued to communicate with the Delphi panel participants during our study and
extended invitations to all participants to attend our October 2016 dissemination meeting.
18

Study Outcomes
The primary outcome from this study was a prioritized list of potential patient-centered,
clinic-level solutions to improve access to care and strategies for implementing these solutions.
We selected the following 2 solutions (Table 3): (1) Enhance open access scheduling (using
simulation modeling); and (2) foster a culture of customer service. To implement these
solutions, we used the following 2 strategies (Table 3): (1) Create a planning team for
intervention implementation; and (2) establish communication pathways with providers and
staff.
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Table 3. Prioritized List of Solutions and Strategies, Ranked by Delphi Participants
Initial ranking

Second round of rankinga

Third round of rankinga

1. Customer service

1. Customer service

1. Offer “modified open
access”

2. Reduced costs for
uninsured patients

2. Offer “modified open
access”

2. Reduced costs for
uninsured patients

3. Offer “modified open
access”

3. Dental

3. Extended hours

Top 10 solutions

4. Offer “walk-in” urgent care 4. Extended hours

4. Customer service

5. Extended hours

5. Reduced costs for
uninsured patients

5. Dental

6. Cost of insurance

6. Decision support systems

6. Coordinated follow-up
care

7. Appointment reminders

7. Specialists in clinics

7. Offer “walk-in” urgent care

8. Help getting appointments
with a specialist

8. Enhancement to Medicaid

8. Telephone process for
figuring out patients’ needs

9. Telephone process for
figuring out patients’ needs

9. Cost of insurance

9. Enhancement to Medicaid

10. Clinic scheduling practice

10. Offer “walk-in” urgent
care

10. Cost of insurance

Top 5 implementation strategies
1. Communication with
providers and staff

1. Team-based care (MD, RN,
NP, case manager, scheduler)

1. Planning team for
implementation

2. Communication with
patients and community

2. Communication with
providers and staff

2. Assessment plan

3. Planning team for
implementation

3. Planning team for
implementation

3. Communication with
providers and staff

4. Matching supply and
demand

4. Access measures
dashboard (provider/team)

4. Communication with
patients and community

5. Access measures
dashboard (clinic level)

5. Communication with
patients and community

5. Team-based care

Abbreviations: MD, medical doctor; NP, nurse practitioner; RN, registered nurse.
a
Includes additional categories brought forward by participants.
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Data Collection and Sources
Facilitated discussion during the Delphi study centered on the following topics: (1)
approaches for improving access and (2) organizational strategies for implementing these
approaches. In addition to suggestions contributed during the Delphi study discussion,
participants ranked a list of solutions and strategies identified from earlier phases. Participants
ranked each item on a 3-point scale (1 = Very Important – “These are high-priority items. We
should focus on these first.”; 2 = Somewhat Important – “These items are important, but not a
high priority.”; and 3 = Not as Important – “These items are low priority. We should not focus
on these.”). We had adhered large posters to the walls of the room (each one labeled with an
item on our list of solutions and strategies). We then asked participants to individually indicate
their rating, using the above scale (1-3), for every item on the posters. After participants
completed this first round of voting, we facilitated discussions within each group regarding
items on the list. Each team then provided comments to refine, combine, and add to the
identified solutions. Leaders refined the solutions, based on the consensus discussion.

Analytical and Statistical Approaches
Following the first round of voting, participants were asked to reflect on their rankings
and decide if the priority had changed. We repeated this process for round 2, with participants
individually indicating their ranking on the remaining posters. Following group discussion, we
removed roughly half of the items for the third round of discussion and ranking. We completed
this third round of ranking in a similar fashion to round 2.
Through 3 rounds of discussion, refinement, and voting, we narrowed the list to the
highest-ranked solutions. The group selected 10 innovative approaches for improving access
and 5 strategies for implementing these approaches.

Conduct of the Study
We amended our IRB protocol to include the recruitment materials for this phase, as we
had not developed this flyer when the original protocol was submitted.
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Methods for Phase 2: Modeling and Simulation to Refine Implementation Plans
Study Design
In phase 2, we used simulation modeling to model the care delivery system and identify
the impact of valid patient-centered interventions on process and access measures. We built on
prior work to create simulation models for each intervention clinic using appropriate software,
considering the care processes within the clinic on the appointment day, as well as key
processes that affect access to care. Simulation modeling is the process of creating a model of a
real-world system as a means to predict its performance against various scenarios, and has
been used in modeling health care systems0 to provide operational decision-making and
planning tools.0,0 Most studies model patient flow within the clinic and analyze the impact of
scheduling methods on in-clinic patient waiting times and provider idle times.0 However, the
time interval from when an appointment is scheduled to the actual appointment slot is also
important for timely access to care.0,0
We built 2 different simulation models. The first model simulated the appointmentscheduling process at a tactical level to determine the impact of daily capacity allocation,
including total provider capacity and percentage of appointments that were allocated for sameday access on waiting times for appointments, no-shows, and cancellations. The inputs were (1)
provider capacity (capacity allocated for same-day and prescheduled appointments); (2) patient
population characteristics (age, gender, insurance, and health status); (3) patient demand for
care (demand for acute, nonacute, and follow-up appointments); (4) scheduling horizon for
each appointment type (acute, nonacute, and follow-up); (5) maximum panel size for each
provider; and (6) no-show prediction models and cancellation rates. The outputs are a list of
potential strategies in appointment scheduling, such as extended hours for same-day
appointments. We used this model to provide a list of potential strategies in terms of how
much capacity should be allocated for same-day appointments for each provider on different
days of the week.
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The second model simulated the patient flow on the appointment day to determine the
impact of different scheduling templates (including time and duration of same-day and
prescheduled appointments) on patient waiting times in the clinic. This model considered (1)
patient flow, including unpunctual arrivals, check-ins, vitals, examinations, and check-outs; (2)
service times; (3) number of resources available at each stage (check-in/check-out staff,
examination rooms, and vitals room); and (4) the appointment schedules as inputs. The outputs
were a list of potential strategies for optimized open access scheduling, such as optimal
appointment durations. We used this model to provide a list of different appointmentscheduling templates that includes the sequence of same-day and prescheduled appointments
for each provider on a given day.
We used AnyLogic software (The AnyLogic Company) to build the first simulation model
and Arena software (Rockwell Automation) to build the second simulation model.

Forming the Study Cohort
We used retrospective patient-level appointment scheduling data over a 1-year period
for 3 intervention clinics to determine the inputs of the simulation model, including
appointment types, durations, number of appointments requested for each appointment type,
visit frequencies, lead times (time between appointment creation time and actual appointment
time), cancellations, and no-shows.

Study Setting
We built simulation models for 3 intervention clinics. The selection of intervention
clinics is discussed in the implementation (phase 3) section.

Interventions
Simulation modeling determined the impact of potential interventions. The PCORI
research team presented these intervention alternatives and discussed them with the CHC AIM
teams during the simulation validation meetings. Sample interventions included (1) providing
more same-day appointments; (2) reducing the number of appointments scheduled for more
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than 1 month in advance; (3) changing the schedules of the providers (ie, more available hours
on Mondays); (4) simplifying appointment types; (5) standardizing appointment durations (ie,
using 20-minute appointments instead of 15-minute and 30-minute appointments); and (6)
using provider care teams. Each CHC and the corresponding AIM team determined the set of
feasible interventions to test for implementation. We simulated variable scenarios to test the
impact of identified interventions on system performance, which each clinic used for the final
intervention selections in phase 3.

Follow-up
Although we built the simulation models based on 1-year retrospective appointment
data, we had to change the time frame of our data analysis and the input data during the
validation meetings with AIM teams before implementation. The changes in input data were
due to the implementation of ongoing CHC improvement initiatives, such as providing more
same-day appointments and extended hours on certain days of the week in the clinics,
accommodating provider turnover, and making changes in provider schedules. The clinics
provided the changes in capacity. Since we received EMR data at regular intervals (every
month), we were able to analyze and observe the changes in patient data (ie, change in
insurance status, increase in number of new patients due to increased insurance coverage,
waiting times for appointments), changes in scheduling practices (ie, providing more open
appointment slots), and the impact on performance measures.

Study Outcomes
The primary outcome measures used in the simulation models included patient waiting
time for an appointment, in-clinic waiting time on the appointment day, no-shows,
cancellations, continuity of care, and resource (provider and staff) utilization. We selected
these measures based on NCQA’s PCMH recognition standards related to access and continuity
of care, and process measures that reflect efficiency. For example, providing same-day
appointments for routine and urgent care is one of the critical factors to achieve PCMH
recognition. Same-day appointment percentage was an input to the first simulation model, and
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average waiting time for an appointment was a proxy measure used in the simulation model to
show the impact of different scheduling alternatives. Availability of appointments for different
appointment types, including urgent care, new patient physicals, routine examinations and
return-visit examinations, and monitoring no-shows are the other 2 PCMH standards related to
access. We included cancellations and provider utilizations to measure the impact of reducing
waiting times for appointments. Monitoring the percentage of patient visits with a selected
clinician or team (ie, continuity of care) is another PCMH standard related to continuity. Even
though the simulation models include continuity of care, we did not report them due to
unavailability of obtaining primary care provider information for each patient from real
appointment data. In-clinic waiting times on the appointment day can be considered an
efficiency measure that affects patient satisfaction.

Data Collection and Sources
We collected data from several sources. First, we determined process flowcharts for
appointment scheduling and patient flow in the clinic via observations in the clinics. The clinic
process flowcharts incorporated the clinic’s available resource capacities, and patient demand
for care services was an additional input into the simulation model. A team consisting of the
principal investigator (PI), usually 1 co-PI, the project manager, and at least 3 students—with a
minimum of 1 student with an engineering background—made observations of patient flow.
The team visited each clinic location before it opened to observe patient flow. Each team
member observed a point in the critical path that a typical patient would take at that clinic,
usually for 2 hours. Then the team members would switch to a different area in the clinic to
observe.
Second, we designed questionnaires and interviews to understand detailed clinic
operations, including patient flow and the appointment-scheduling process. We identified key
informants, including (1) call center (or telephone room) and front desk personnel as they
relate to patient contact and scheduling, (2) enrollment specialists as they relate to new
patients, (3) triage nurses as they relate to scheduling of acute appointments, and (4) quality
assurance/IT personnel as they relate to the retrieval of appointment scheduling and provider
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capacity data. A team of 2 project members conducted interviews and obtained workflow
summaries, policies, procedures, and artifacts used in the clinics. Based on the interviews
conducted, we developed workflow diagrams, which the key informants verified during the
validation meetings.
Third, the UDS data provided to HRSA is a reliable source for determining patient
demographics, provider data, and clinical quality measures for different patient groups (eg,
children, patients with chronic conditions, pregnant patients). The clinics provided the UDS
data. The data needed for determining visit frequencies according to age, gender, and health
status and for developing prediction models for no-shows and cancellations were included in
clinics’ practice management and EMR systems. We obtained deidentified patient-level
appointment-scheduling data from the clinics.
Fourth, the participating CHCs provided the available resource capacity information. The
resource capacity determines the maximum number of patients that can be treated. The
capacity information includes provider full-time equivalents (FTEs), provider schedules (working
hours on each day of the week), capacity allocated for same-day appointments on each day of
the week, and panel sizes.
Fifth, we obtained the patient characteristics and patient demands from clinics’ patient
management and EMR systems. Several factors, such as patient population characteristics (age,
gender, insurance), health status (chronic conditions, pregnancy), guidelines (frequency of wellchild checks, well-women exams, preventive visits for chronic conditions), and adherence
behavior (no-shows, cancellations), are important factors in the simulation model to determine
the patient demand for care services. We obtained the data to measure patient demand from
national- and state-level reporting. Again, we want to emphasize that Indiana received a waiver
for a unique Medicaid expansion, and this project began during this program rollout.
Last, we obtained the previous patient appointments, scheduling, and appointment
statuses from mining the data and the log files from the EMRs. We obtained appointment

26

status (such as completed, no-show, cancellation) or time when the appointment status
changed by looking at the log files and the time for the logs.

Analytical and Statistical Approaches
We collaborated with the CHC AIM team to design and implement one multidimensional
clinic data warehouse (CDW) by integrating financial, EMR, scheduling, and administrative data
from all 7 systems. The CDW included more than 3 million patient visit records during 20102014, with detailed information on appointments, prescriptions, laboratory tests,
screening/preventive measures, immunizations, and quality measures required by Meaningful
Use Stage 2 and UDS. Data came from 4 different commercial EMR systems and from other
administrative and financial databases. The data included 168 862 patients and more than 650
000 visits per year.
After data collection, we performed data analysis to determine the following, as inputs
to our simulation model: (1) percentage of patients in each age group for each gender; (2)
percentage of patients according to insurance status; (3) percentage of patients with chronic
conditions; (4) average number of scheduled appointments per year for each age and gender
group; (5) appointment types for each patient group (child, male adult, female adult); (6)
appointment durations for each appointment type and provider; (7) total number of
appointment requests for each appointment type and provider; (8) cancellation probability; and
(9) no-show rates (we used no-show prediction models to determine the no-show probability in
the simulation models).
Validation of the input data and simulation models is another critical step of simulation
modeling. We had several meetings with the AIM teams to validate the scheduling process and
input data. The clinic managers and leadership at each clinic reviewed the models and their
assumptions. We determined the validity of the simulation models by comparing the simulation
output measures with performance measures calculated using real data. The data validation
included the following: (1) validation of different variables and fields in data sets by directly
looking at the information flow in the EMR systems during regular meetings; (2) validation of
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different categories in several fields and meaning of each category; (3) validation of simulation
input data (including patient demographics) using UDS data; and (4) validation of provider
schedules, patient types, and panel sizes, obtained by meeting with clinic staff, schedulers, and
providers.
No-show rate was one performance measure we expected to be impacted by the
intervention. We used logistic regression to develop no-show prediction models for each clinic.
We considered multiple variables, including patient demographics (age, gender, race, insurance
status), provider specialty, clinic operations (appointment reminders), and appointment
characteristics (appointment type, duration, appointment day/time, season, lead time), in these
prediction models. We collected data representing these characteristics from the patient
management/EMR systems used by the clinics. We considered cancellations within the 24
hours of the appointment as “no-shows” in our models; we also considered whether the
patient showed up to the most recent appointment. We removed patient records with missing
data, such as demographics and appointment characteristics, from our analysis.

Conduct of the Study
At the time of proposal submission, we thought the simulation models and the results
for different intervention strategies would be shared with key stakeholders during the Delphi
panel. However, due to delays in getting patient-level appointment data and the richness of
content obtained from patient and staff interviews related to patient-centered strategies, we
performed data analysis, validation, and scenario analysis after the Delphi panel. The simulation
results had been shared with the participating CHCs before the selection of strategies for
implementation. The combined results were also shared during our dissemination meeting in
October 2016.
Initially, we planned to build a tactical-level simulation model to determine the optimal
percentage of same-day appointments. However, during validation meetings, we developed a
second simulation model for daily patient flow in the clinics on request from our participating
CHCs. The second simulation model helped answer questions about optimal timing of same-day
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appointments throughout the day and the impact of different scheduling templates on in-clinic
patient waiting times.

Methods: Phase 3: Implement Intervention to Improve Health Care Access
Study Design
We employed a quasi-experimental design for the intervention phase. We implemented
patient-centered interventions in 3 clinics, and we included the other 4 clinics as comparators
(ie, clinics were not randomly assigned to the intervention and comparison groups). We also
used approaches from systems engineering and social sciences to test the feasibility of the
proposed interventions before implementation. All these methods increased the validity of our
study.

Forming the Study Cohort
We based the selection of the intervention vs comparator sites on their readiness to
implement the proposed intervention. Specifically, the clinics we selected had 3 important
characteristics: data accessibility, relative stability in clinic staffing, and a willingness to
implement new strategies. We sought to include a representative group of CHCs for the
intervention sites and considered various characteristics, including (1) patient population, (2)
geographic location (urban vs rural), and (3) availability of time and interest in participating in
the intervention.

Study Setting
Both intervention and comparator clinics had very diverse patient populations, in terms
of patient volume, race/ethnicity, and insurance status. The percentage of minorities ranged
from 1% to 57% in these clinics. Some clinics had up to a 35% Hispanic/Latino patient
population. The clinic populations ranged from 77% to 97% at or below 200% of the poverty
level. The range of patients receiving Medicaid ranged from 36% to 65%. As these numbers
were from 2015 UDS data, we received ancillary information from our clinic stakeholder
partners that the range (data available August 2017) would most likely decrease significantly as
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more patients enrolled in the Indiana Medicaid program, HIP 2.0. In this study, we included all
patients at the partner CHCs with a scheduled and attended appointment. Tables 4 and 5 show
a breakdown of the patient populations.
The internal culture at each of the study CHCs varied depending on the leadership
capacities, the degree to which staff felt valued and empowered, and the degree to which the
care providers and staff felt they were able to respond successfully to the diverse and complex
needs of their patient populations. There was great diversity in the degree to which clinical
leadership shared and embodied a vision of enacting a culture of customer focus, and the
degree to which the clinics could be faithful to the values they expressed as important to them.
The intervention focused on expanding these baseline capacities. Each clinic was encouraged to
build on existing missions, visions, and values.
Table 4. Survey Participant Racial and Gender Subgroups
Race

Male

Female

Transgender

Unknown

Total

American Indian/Alaska Native

13

22

0

20

55

Asian

4

13

0

11

28

Black/African American

74

196

0

154

424

Hawaiian/Pacific Islander

1

0

0

1

2

White

436

948

1

820

2205

Other/unknown

15

26

0

45

86

Total

543

1205

1

1051

2800

Table 5. Survey Participant Ethnicity and Gender Subgroups
Ethnicity

Male

Female

Transgender

Unknown

Total

Hispanic/Latino

58

98

1

100

257

Non-Hispanic/Latino

227

549

0

460

1236

Unknown

258

558

0

491

1307

Total

543

1205

1

1051

2800
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Interventions
We implemented 3 major interventions.

Enhanced Scheduling Practices to Improve Access to Care. We implemented
scheduling strategies to improve access identified in phase 1 and validated in phase 2. Our
selected multidimensional intervention program was combined with input from the literature,
our pilot studies, and the findings from phases 1 and 2. We worked with the CHC AIM team to
prioritize and select the innovations in scheduling most likely to work in each environment. We
implemented these patient-centered strategies in our 3 intervention clinics and used the
remaining 4 clinics as comparison clinics. For the comparison clinics, the current practice is to
establish the providers’ schedules days or weeks ahead of time, and to allocate only a few
appointment slots for acute care demand. This practice is based on the tradition of keeping the
provider busy and reducing variability in daily workload.

Comparators
Because of the differences in patient characteristics and clinic capabilities (eg, services,
capacity), we compared our patient-centered intervention (developed according to the patient
population characteristics and available resources) with the clinic’s current practice by
comparing outcome measures at equal time intervals before and after the intervention to
measure the effects and sustainability of the changes on access to care.

Implementation
Engaging patients and staff in developing, designing, and implementing sustainable
system changes was a key strategy to achieve sustainability. Thus, we worked with the
intervention CHCs to form an AIM team, including patients, clinicians, managers, and clinic
staff, to identify, design, and develop the particular scheduling intervention and
implementation process that would work in their setting.

Designing and Implementing an Interactive Dashboard. Clinic-level dashboards
that included access to care metrics were designed, implemented, and disseminated to all
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participating CHCs. Based on Tableau software (Tableau Software, LLC), we employed an
iterative, user-centered design approach to create dashboards that were tailored to the unique
needs of CHC staff including administrators, providers, and support staff (clinical and
nonclinical). The design approach included a user needs assessment phase to determine the
ideal collection of measures to support role-specific decision-making. The AIM team had great
interest in the dashboards, and the use of the dashboards further engaged clinic staff in
redesign and sustainability efforts toward the goal of improving access. The dashboards
provided an interactive way for CHC staff to monitor the impact of the scheduling intervention,
appointment adherence, and productivity assessments. The key data elements pertained to
patient demographics, appointment scheduling, and the actual clinical encounter. UDS data
provided to HRSA is a reliable data source in determining patient demographics, provider data,
and clinical quality measures for different patient groups (eg, children, patients with chronic
conditions, pregnant patients). We extracted updated EMR data at regular intervals to observe
the impact of interventions throughout the last year of the project. This data extraction helped
us analyze and observe the changes in patient data (ie, change in insurance status, increase in
number of new patients due to increased insurance coverage, change in waiting times for
appointments) to fine-tune our interventions as the scheduling practice and demand changed
over time. We validated all data analytics performed with the data sets with the CHC project
teams.
We evaluated user preferences for navigation and data organization using a high-fidelity
prototype in a second phase of our user-centered design approach, which helped us develop
the final interactive dashboards that were deployed on site (Figure 1). The study approach
shares similarity to typical phases of the systems development life cycle, from gathering of
requirements to deployment, but also applied several principles of the agile application
software development process. Figure 2 shows the specific phases of the dashboard
deployment, with the associated rapid iterations and associated tasks within each phase of this
study.
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Figure 1. Prototype dashboard used to obtain feedback on interaction design
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Figure 2. User-centered dashboard design (dotted lines), development, and assessment
phases

Creating a Culture of Accountability and Customer Service. The primary focus of
creating a culture of quality and customer service emphasized the importance of core values on
a system’s culture. We provided resources to the 3 intervention clinics and coached them to
create a culture of accountability and customer service. The work of creating and sustaining
such a culture required us to build on what was already evident in the clinics. Each clinic had
completed provisional work in defining a mission statement, creating a vision statement, and
identifying basic values. Two of the 3 clinics had identified but not defined their values; one
clinic had not identified values; and none of the clinics had integrated the values into
professional behaviors, clinical practices, or HR policies.
Our work began with what the clinics already had in place relative to these issues and
then strengthened their capacities. All clinics expressed a commitment to creating a culture
focused on quality and customer service, with the inherent understanding that culture is an
expression of mission and vision, but they needed support in learning how to create a culture
aligned with what they most desired. Based on current best practices, our work focused on
identifying, defining, and integrating a set of core values into the daily operations of the
identified clinics and human resource policies.
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Regarding the implementation details, first, we conducted values and culture workshops
and informal surveys in all 3 clinics to identify each clinic’s core values. We conducted these
workshops and surveys on a clinic-wide level involving all staff. Once a set of core values was
identified and defined, preliminary work began with integrating those values into each clinic’s
interactive dashboard of performance metrics, as well as integrating the values into human
resource policies and procedures, including hiring, orienting, rewarding, and firing staff based
on values and alignment with clinic culture.

Follow-up
Our research team provided on-site coaching, conference calls, and periodic all-clinic
meetings. On-site meetings with CHC staff culminated in the development of implementation
plans, creating and implementing strategies to broaden staff engagement, planning rapid
process change cycles, implementing solutions for identified barriers to implementing the
interventions, and assessing impact using feedback tools (eg, interactive dashboards).

System Support. Since patient and staff engagement must be accompanied by system
support (eg, leadership, IT systems, information packages, feedback systems) in implementing
these strategies, we used the following approaches to ensure sustainability: (1) Provide ongoing
coaching of the CHC AIM team through biweekly, face-to-face meetings; (2) embed the
redesign into the structure of the organization and make it the new standard (ie, develop
policies, procedures, and health IT tools to integrate into the current workflow); (3) use ongoing
assessment (ie, dashboard) tools that provide regular feedback on measures of access that all
can see and work toward improving.

Coaching. We empowered staff through coaching that focused on assessing baseline
data via discover and action dialogues (used to help discover positive deviants who find hidden
solutions to challenges), characterizing workflows, identifying appropriate changes to improve
access to care, implementing those changes, and assessing the impact of those changes. This
rapid improvement cycle helped build expertise and teamwork that produced positive changes
quickly and leveraged the clinic beyond the conclusion of the project.
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Ongoing Support. The work of creating a culture of accountability and customer
service is a long-term endeavor and was initiated only at a preliminary level during this
implementation phase. Each of the clinics successfully identified and defined core values
through workshops and individual leadership coaching. Ongoing work is needed relative to
integrating the values into HR policies and procedures. Ongoing leadership development and
staff training relative to integrating core values into the daily operations and performance
standards of clinical staff are needed in order to build on the initial work that occurred during
our phase 2 portion of this study, which focused on simulation modeling and validating the
planned strategies for the implementation phase. The implementation phase involved regular
team meetings, staff-wide meetings, workshops, surveys and culture assessment tools, and
individual coaching as time permitted. Staff in each of the clinics are extremely busy; clinic
hours are filled with appointments, compliance expectations and demands, competency
trainings, and fulfilling the operational demands of treating underserved populations. Finding
time apart from patient care and the resources necessary to support culture work is hard-won.

Study Outcomes
The primary outcome for phase 3 was the determination of whether the patientcentered solutions that evolved from phases 1 and 2 of this study (ie, enhanced scheduling
practice, clinic dashboards, and creating culture change) would improve access to care. In
particular, we assessed impact using patient satisfaction scores and other access metrics.

Data Collection and Sources
Patient Satisfaction Survey Data Collections. We obtained patient satisfaction
surveys and other measurements of outcomes before and after intervention. All 7 CHCs
participated in both the presurvey and postsurvey for patient satisfaction of their services as a
proxy measure of quality of care. We used the standard survey template from Midwest
Clinicians’ Network, which provides survey tools specifically for CHCs in 10 states. Table 6 lists
the timelines for the survey collection by different CHCs, just before and 6 months after
implementation, to evaluate the impact of the change on patient perception of access to care
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for all 7 CHCs. The CHCs sent the collected surveys directly to the vendor for data preprocessing
and automatic recognition of the survey information. The vendor then returned the extracted
survey results to the CHCs.

Culture Change Surveys. We used the Leadership Circle Culture Survey and an
informal survey process to identify and rank core values in the culture change portion of the
intervention. We compared performance and outcomes at intervention and comparison sites.
We regularly met with clinic leadership and staff about implementation efforts, resources, and
health system policy changes that could influence the access measures disproportionately in
one clinic vs another.

Access Metrics. We established data on access measures using the same methods
described previously for study phase 2.

Analytical and Statistical Approaches
For testing intervention effects on the appointments, we compared the proportion of
appointments scheduled on the same day requested between periods before and 6 to 8
months after implementation of the intervention. We fit a logistic regression model with
predictors that included CHCs, intervention (before/after), and intervention-by-CHC interaction.
Then, we estimated and tested the intervention effects for each individual CHC. Since the data
were not normally distributed, we applied Kruskal-Wallis tests and set α = 0.05 as the
significance level. These findings were quantitatively linked to the qualitative data, in order to
determine whether CHCs that reported good practices, thorough implementation, and positive
experiences had the largest intervention effects.
Because the intervention was not randomly assigned to the 7 CHCs, we analyzed the
data from the 4 comparison sites separately, rather than formally testing their differences from
the intervention sites. To investigate the patterns of change more thoroughly, we plotted and
modeled monthly outcomes as a time series to identify changes in the proportion of same-day
appointments scheduled.
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To analyze data obtained from surveys administered before and after the intervention,
we used 2-sample tests to test the mean outcome measures of interest before and after the
intervention for each CHC.
We made every effort to adjust for bias or confounding in the analyses. To assess for
confounding, we conducted stratified analyses and adjusted as appropriate. Because of concern
about systematic differences among these sites, we compared baseline characteristics, such as
proportion uninsured or with English as a second language, between the sites. Time series
analyses of key access measures at both intervention and comparison sites helped confirm
analyses of the primary outcome measures of access.

Survey Analysis Methods
The CHCs shared survey results with the team for additional statistical analysis. We
removed the unanswered questions from the analysis and applied the Mann-Whitney-Wilcoxon
(MWW) tests to the remaining survey results. The MWW is a nonparametric test that does not
require the assumption of normal distributions for variables of interest. For each of the survey
questions, we performed the MWW test with the following null hypothesis: A randomly
selected response from the presurvey population will be equal to a randomly selected response
from the postsurvey population.
A significant result of the MWW test (p <0.05) indicates that a difference exists between
the preintervention and postintervention responses. In addition, a significant difference in the
average preintervention and postintervention survey values indicates a change in patient
satisfaction.

Conduct of the Study
We amended our IRB-approved protocol to include a flyer to recruit patients for our
final stakeholders’ meeting in October 2016. We also reduced the length of our original
proposed intervention period of 12 months to 6 months. Many precipitating factors brought
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about this change, including delays in launching our study due to blizzard conditions in the
winter of 2014 and transitions in leadership at our participating CHC systems.
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RESULTS
Results for Phase 1, Part A: Key Informant Interviews
We conducted a total of 92 key informant interviews, split between CHC patients (42%)
and clinic staff (53%). The staff interviewed included providers, managers, nurses (registered
nurses [RNs] and licensed practical nurses [LPNs]), medical assistants, schedulers, front desk
staff, social workers, care navigators, and billing coordinators. Roughly half (47%) of the staff
had worked in the clinic for more than 5 years. Most of the patients interviewed were
uninsured or underinsured (84%) and had been patients at the clinic a median length of 6 years.
Patients reported their health status to be “poor” (12%), “fair” (42%), “good” (39%), or “very
good” (7%) on a 4-point scale. Interview themes related to improving access are similar to
those in the literature.0,0,0 Here, we focus on fully describing the creative strategies and PD0,0,0
approaches uncovered (see Table 7 for results of thematic analysis) and share a list of 35
practices for improving access that emerged from interviews.
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Table 6. Summary of Thematic Analysis
Overarching themes

Subcode (frequency of mention)

Patient issues
Patient health care access/health IT acc7ess

Challenges (253)
Strategies (173)

Health needs between visits

No subcode (44)

Patient experience with health care delivery

Challenges (76)
Positives (146)

Provider and staff issues
Challenges (78)
Strategies (70)
Clinic-specific issues
Scheduling

Challenges (164)
Strategies (361)
New patient appointment (27)

Late/no-show

Patient provided reason (43)
Observed trends (84)
Problems (35)

Clinic services familiarity

Challenges (24)
Strategies (117)

External to organization
Referrals to specialists

Problems (49)
Strategies (60)

Enrollment in insurance

Problems (37)
Strategies (40)

Portability of patient information

No subcode (4)
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Overarching themes

Subcode (frequency of mention)

Technology
Patient technology use

Access to internet (55)
Uses internet (35)
Access to computer (31)
Use cell phone (64)
Use text messaging (38)
Use email (4)
Portal to EMR (17)
Patient preference or method
communication with clinic (62)

Patient portal to EMR

Implementation status (32)
Potential problems (73)
Rollout strategies (20)
Portal functionality (65)

Clinic and provider issues

Problem (16)

Abbreviation: EMR, electronic medical record.

Patient-Centered Practices to Improve Health Care Access
We uncovered several patient-centered practices in response to patient challenges—
specifically addressing low health literacy, identifying low-cost or free resources, expanding
care offerings at the clinic, enhancing the patient–provider relationship, fostering teamwork
among the providers and staff, and enacting a culture of patient service (Table 8).
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Table 7. Practices for Improving Health Care Access Emerging From Interviews
Ideas for clinic changes/practice reorganization
1. Offer only “open access”

Clinic starts each day with a schedule that is completely
open. Patients can call the clinic to schedule an
appointment for that day. This is called open access.

2. Offer “modified open

Clinic starts each day with a schedule that includes some
open blocks of time. Patients can call the clinic to
schedule an appointment for that day. The rest of the
clinic schedule is filled with appointments scheduled in
advance.

appointments

access”

3. Offer “walk-in” urgent care Clinic has a walk-in urgent care center. Patients do not

need an appointment to receive urgent care.

4. Telephone process for

ascertaining patient needs

5. Reduced costs for

uninsured patients

Clinic has health care providers who are trained to talk
with patients who call to schedule appointments.
Provider asks questions to figure out if patient needs
same-day appointment.
Clinic charges uninsured patients on a “sliding scale,”
with charges based on the patient’s income. Clinic offers
payment plans that allow patients to pay for services in
installments.

6. Extended hours

Clinics offer appointment times on weekends and
evenings.

7. Appointment reminders

Clinic sends automated phone calls or text messages to
remind patients about appointments.

8. Policies for patients who

Clinic has written policy that explains what will happen if
a patient misses several appointments. This is to make
sure that appointment times that could be used by
another patient are not lost.

9. Help getting appointments

Clinic has a specific staff member who helps patients
schedule appointments with specialty health care
providers, such as cardiologists or pain specialists.

10. Group appointments

Clinic offers group appointments in which patients with
similar health issues come together for group care and
education (eg, patients with diabetes, pregnant women
with similar due dates).

11. Personalized patient call

Clinic makes personalized phone calls to high-risk
patients to help them get the care they need. For
example, a clinic could call a patient with diabetes who
missed an appointment and ask the patient if he or she is
okay and discuss his or her condition.

miss scheduled
appointments

with a specialist

systems
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12. Specific staff for preventive Clinic makes it easier to get preventive care like flu shots

services

13. Mobile phone support

or immunizations. Clinic has a nurse who can order and
give vaccinations without a doctor’s order.
Clinic sends health-related text messages, such as
appointment reminders.

Ideas for patient support
14. Online access to patient

Clinic provides patient with internet access (on computer,
tablet, or mobile phone) to personal medical record.
Patients can view laboratory results, ask for medication
refills, send messages to their providers, and pay bills.

15. Cost of insurance

Health care systems work on a solution for high cost of
marketplace insurance.

16. Information for patients

Clinic sends specific information to help patients with
their health needs. For example, clinics could send
information about health and wellness topics, managing
chronic conditions like diabetes, using medications safely,
or finding home health care supplies and services.

17. Transportation

Clinic develops new ideas for helping patients travel to
the clinic for appointments.
Clinic provides educational materials that all patients can
understand. For example, clinic provides materials in the
various languages spoken by clinic patients.

medical records (patient
portal)

between appointments

18. Patient education

19. Parent advice line

Clinic offers phone service for parents to call and receive
parenting advice from clinicians.

20. Health information online

Clinic website has specific health information on different
topics, such as health promotion, illness prevention,
mental health, and managing chronic diseases.

21. Health education in waiting Trained clinic staff offer interactive or self-guided health

room

education programs for patients.

22. Community programs

Clinic develops community-based services such as baby
showers for groups of pregnant patients, free pregnancy
tests, or condom giveaways at nightclubs.

23. Mobile clinics

Clinic staff make visits to children at school or adults at
work.

Ideas for new services
24. Coordinated follow-up care Clinic works with emergency departments and hospitals
that might refer patients to clinic for follow-up care.
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25. Community-based

programs for specific
cultural groups

26. Disease-specific programs

Clinic develops programs to serve different ethnic or
cultural groups. For example, community-based clinics
could specialize in serving patients who are Spanishspeaking, Burmese, Amish, etc.
Clinic sets aside specific times to see only patients who
have a certain condition. Patients would see all of their
specialty providers during the appointment. For example,
clinic could set aside specific times for patients with
autism, diabetes, or issues related to women’s health.
Technology-based ideas

27. Technology specialist

Clinic has specific staff to train and coach other staff
members on technologies. For example, technology
specialists help other staff members set up and use
electronic medical records, patient portals, or phone
systems.

28. Clinic scheduling practices

Clinic develops better ways to schedule, so that the clinic
can see more patients.

29. Scheduling software

Clinic uses specialized software to improve scheduling.

30. Telehealth

Clinic uses technology that connects patients with
specialists, who may not be available at a community
health center. For example, patient could have phone or
video appointment with a psychologist or lactation
consultant.

31. Disease registry

Clinic keeps list of patients who have a particular
condition and uses the list to try to ensure that everyone
with the condition gets specific types of care.

32. Health information

Clinic has ability to share digital records between
different health care providers and organizations.

exchange

33. Decision support systems

34. Equipment grants

35. Creating relationships

Clinic uses software that helps health care providers
improve quality of care. For example, during an
appointment with a parent and child, the provider would
see information on the computer about any
immunizations the child needs.
Other ideas for change
Clinic applies for grants to buy equipment or finds
sources for donated equipment. With more equipment,
the clinic can complete more tests with patients during
clinic visits.
Clinic focuses on building trust with at-risk patients, such
as teenagers.
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The Delphi panel identified illiteracy and poor understanding of chronic disease
management as major barriers to access. One provider discussed how the clinic had tried to
identify literacy issues and apply a candid approach to evaluate patients’ ability to read by
directly asking patients, “Can you read?” Being direct in identifying challenges was considered
important to determine patient education needs.
Helping patients find the least expensive options for transportation, insurance, and
medication stood out as among the most consistent patient-centered strategies across clinics.
For example, one clinic found that checking in with patients 48 hours in advance of their
appointment reduced transportation issues and no-show rates.
The CHCs felt that providing specialty care and other health services was an effective
mechanism to improve access to care. In particular, dental care, language interpretation,
pharmacy, laboratory tests, urgent care, and mental health services were available in clinics.
For instance, one clinic staff member explained the value of having an integrated mental health
treatment option to prevent long wait times for appointments with a specialist.
Patients and staff agreed that enhancing communication, creating effective
interpersonal relationships, and treating patients with respect were key components to develop
rapport with patients and an effective organizational culture. One physician explained the team
approach to adolescent patients, a population difficult to reach.
Other staff explained the value of positive patient–provider communication to
encourage appropriate access. One PD practice that came from a nurse manager stemmed
from the need to schedule more clinic visits for women to address the prevention of chronic
diseases that are associated with obesity. Her idea was to create a primary care practice that
was strictly focused on weight management, leveraging the fact that most women experience
societal pressures to be thin. Further, a nurse also suggested integrating mental health services
into other high-interest programs like weight loss to address underlying issues that impair
adherence to recommendations for self-care.
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Patient navigation has become synonymous with individuals hired by CHCs to facilitate
insurance enrollment under the Affordable Care Act. Notably, one patient navigator discovered
that many patients receiving insurance coverage for the first time were unaware of preventive
care available at no cost; she assembled a brochure explaining the services.
Finding a way to accommodate homeless patient schedules—revolving around
temporary part-time work, meal availability at shelters, and case management meetings—was
identified as critical to effectively schedule appointments. Homeless outreach personnel also
brought care directly to patients in their living environment. A long-term goal for the outreach
team was to create a place for medical respite care, which is short-term residential care that
allows individuals who are too sick or frail to live on the streets an opportunity to recover from
a physical illness and provides their caregivers respite from continual care.
Encouraging patient accountability through listening and educating was another
important practice. These conversations most often took place in the context of socializing
patients to the process of health care delivery. In the following quote, one clinic administrator
describes her approach to patients who have become frustrated from a clinic experience and
how she helps them understand the complexity of delivering health care to all patients served
at the clinic and the responsibility that patients have to be partners in their own care.
When I talk to patients, I validate their issues because to everybody their issues
are real. . . the other thing is I educate patients on ‘how it really needs to work’
and ‘this is how it needs to happen.’ I validate where they are, and I help them try
and get to where I need them to. . . . I’d say I have a very good success rate of
people leaving here happy with a better understanding of what the expectations
are. And I think sometimes people just need to be told . . . what part of it is your
responsibility. (Administrator)

Practices to Improve Patient Experience
Multiple factors can contribute to a negative care experience. The most commonly
mentioned contributors to a negative experience included prolonged waiting time until an
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available appointment, poor customer service (either on the phone or in the clinic),
disorganized care, lack of empathy, short amount of time with the physician or nurse
practitioner (NP), long wait time on the phone, and high turnover in clinical staff.
Multiple comments suggested the remedy for improving patient experience was
grounded in positive interpersonal relationships and building a culture of customer service and
patient-centeredness. We most often heard about positive practices that built rapport with
patients by actively listening and communicating in a respectful and collegial manner. One
patient explained the value of “that personal touch . . . it was a friendship . . . not just as a
doctor. I always felt that he cared about my sons.” Numerous patients noted the rapport and
engagement generated when clinic staff know their name; others talked about the security of
seeing providers and staff that have been in the clinic for years. One mother discussed a time
when she brought her son in for help with mental health challenges:
One of the nurses has known him since he was born, and she is still there. And
that was the first face he saw when he walked down the hallway. . . . He felt at
ease. . . . So, I have those long-term relationships.
For the CHCs, the architectural design, physical appearance of the workplace, its
amenities, and services also contributed to positive patient experiences. Patients expressed a
desire for a clean and open design and comfortable environment with a play area for children.
One patient said that she scouted out the clinic before scheduling an appointment. Other
contributors included specific actions or policies that had been established—for example,
creating tailored education to facilitate diabetes self-care or group visits and incentive
programs aimed at improving adherence to recommended prenatal visits. Easy appointment
scheduling, limited paperwork, clinic proximity to home, and short waiting time were also
valued. Patients also appreciated surveys and/or follow-up phone calls to identify, address, and
resolve patient concerns.
In general, there was considerable staff and provider passion and engagement for the
community they served. For some, this translated into PD practices. For example, one medical
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director considered nearly every social interaction in his professional community as an
opportunity to find specialists who might be willing to provide care to his Medicaid patients.
Individuals also worked with various companies to receive free or discounted services—
including various laboratory tests, equipment for radiologic and other procedures, and group
diabetes education sessions—offered on site at the clinic for patient convenience. Another
clinic had hired dedicated staff focused on serving the homeless population in the community.
This individual took several PD approaches to improve access for homeless patients. She kept a
ready supply of needed items that she could give patients when they visited the clinic.

Results for Phase 1, Part B: Delphi Study
Our Delphi process resulted in 3 rounds of voting on 2 separate lists—one focused on
solutions for improving access to care and the other aimed at strategies to best implement
these solutions.
Of the 46 invited key stakeholders, 36 attended the Delphi panel event (78% response
rate) and participated in the discussion groups. Nearly all of these participants (N = 33; 92%)
voted: 11 patients, 17 stakeholders, and 5 who did not note their stakeholder role. Individuals
in each of the groups were actively engaged in discussion about the original list of 35 solutions
and 8 strategies to improve access to care (Tables 9 and 10). After group discussion, our
participants contributed an additional 11 items to our original list of solutions (Table 9, items
36-46). Two of these items (offering dental service and enhancing Medicaid coverage) were in
the top 10 after voting rounds 2 and 3. Participants also contributed an additional 3 items
(Table 10, items 9-11) to our original implementation strategies list. One of these items
(offering team-based care) ended up in the top 5 list after 3 rounds of voting.
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Table 8. List of Practices for Improving Health Care Access, Presented to Delphi Participants
Ideas for clinic changes/practice reorganization
1. Offer only “open

Clinic starts each day with a schedule that is completely
open. Patients can call the clinic to schedule an appointment
for that day. This is called open access.

2. Offer “modified open

Clinic starts each day with a schedule that includes some
open blocks of time. Patients can call the clinic to schedule
an appointment for that day. The rest of the clinic schedule
is filled with appointments scheduled in advance.

3. Offer “walk-in” urgent

Clinic has a walk-in urgent care center. Patients do not need
an appointment to receive urgent care.

4. Telephone process for

Clinic has health care providers who are trained to talk with
patients who call to schedule appointments. Provider asks
questions to figure out if patient needs same-day
appointment.

5. Reduced costs for

Clinic charges uninsured patients on a “sliding scale,” with
charges based on the patient’s income. Clinic offers
payment plans that allow patients to pay for services in
installments.

6. Extended hours

Clinics offer appointment times on weekends and evenings.

7. Appointment

Clinic sends automated phone calls or text messages to
remind patients about appointments.

8. Policies for patients

Clinic has written policy that explains what will happen if a
patient misses several appointments. This is to make sure
that appointment times that could be used by another
patient are not lost.

9. Help getting

Clinic has a specific staff member who helps patients
schedule appointments with specialty health care providers,
such as cardiologists or pain specialists.

10. Group appointments

Clinic offers group appointments in which patients with
similar health issues come together for group care and
education (eg, patients with diabetes, pregnant women with
similar due dates).

access” appointments

access”

care

figuring out what
patient needs

uninsured patients

reminders

who miss scheduled
appointments

appointments with a
specialist
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11. Personalized patient

Clinic makes personalized phone calls to high-risk patients to
help them get the care they need. For example, a clinic
could call a patient with diabetes who missed an
appointment and ask the patient if he or she is okay and
discuss his or her condition.

12. Specific staff for

Clinic makes it easier to get preventive care like flu shots or
immunizations. Clinic has a nurse who can order and give
vaccinations without a doctor’s order.

13. Mobile phone support

Clinic sends health-related text messages, such as
appointment reminders.

call systems

preventive services

Ideas for patient support
14. Online access to

Clinic provides patient with internet access (on computer,
tablet, or mobile phone) to personal medical record.
Patients can view laboratory results, ask for medication
refills, send messages to their providers, and pay bills.

15. Cost of insurance

Health care systems work on a solution for high cost of
marketplace insurance.

16. Information for

Clinic sends specific information to help patients with their
health needs. For example, clinics could send information
about health and wellness topics, managing chronic
conditions like diabetes, using medications safely, or finding
home health care supplies and services.

17. Transportation

Clinic develops new ideas for helping patients travel to the
clinic for appointments.

18. Patient education

Clinic provides educational materials that all patients can
understand. For example, clinic provides materials in the
various languages spoken by clinic patients.

19. Parent advice line

Clinic offers phone service for parents to call and receive
parenting advice from clinicians.

20. Health information

Clinic website has specific health information on different
topics, such as health promotion, illness prevention, mental
health, and managing chronic diseases.

21. Health education in

Trained clinic staff offer interactive or self-guided health
education programs for patients.

22. Community programs

Clinic develops community-based services such as baby
showers for groups of pregnant patients, free pregnancy
tests, or condom giveaways at nightclubs.

patient medical
records (patient
portal)

patients between
appointments

online

waiting room
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23. Mobile clinics

Clinic staff make visits to children at school or adults at
work.
Ideas for new services

24. Coordinated follow-up

Clinic works with emergency departments and hospitals that
might refer patients to clinic for follow-up care.

25. Community-based

Clinic develops programs to serve different ethnic or cultural
groups. For example, community-based clinics could
specialize in serving patients who are Spanish-speaking,
Burmese, Amish, etc.

26. Disease-specific

Clinic sets aside specific times to see only patients who have
a certain condition. Patients would see all of their specialty
providers during the appointment. For example, clinic could
set aside specific times for patients with autism, diabetes, or
issues related to women’s health.

care

programs for specific
cultural groups

programs

Technology-based ideas
27. Technology specialist

Clinic has specific staff to train and coach other staff
members on technologies. For example, technology
specialists help other staff members set up and use
electronic medical records, patient portals, or phone
systems.

28. Clinic scheduling

Clinic develops better ways to schedule, so that the clinic
can see more patients.

29. Scheduling software

Clinic uses specialized software to improve scheduling.

30. Telehealth

Clinic uses technology that connects patients with
specialists, who may not be available at a community health
center. For example, patient could have phone or video
appointment with a psychologist or lactation consultant.

31. Disease registry

Clinic keeps list of patients who have a particular condition
and uses the list to try to ensure that everyone with the
condition gets specific types of care.

32. Health information

Clinic has ability to share digital records between different
health care providers and organizations.

33. Decision support

Clinic uses software that helps health care providers
improve quality of care. For example, during an
appointment with a parent and child, the provider would
see information on the computer about any immunizations
the child needs.

practices

exchange
systems
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Other ideas for change
34. Equipment grants

Clinic applies for grants to buy equipment or finds sources
for donated equipment. With more equipment, the clinic
can complete more tests with patients during clinic visits.

35. Creating relationships

Clinic focuses on building trust with at-risk patients, such as
teenagers.

Solutions added by Delphi participants
36. Risk stratifying

Clinic uses information about patients to focus resources on
high-risk patients.

37. Navigator

Clinic has a dedicated staff member to implement market
place enrollment.

38. Telehealth

Clinic implements telehealth for visits that don’t require
patients to come in to office.

39. Systematic approach

Clinic works on a process that removes existing barriers for
undocumented individuals to receive care.

40. Patient orientation

Clinic prepares and provides an orientation packet for
patients to set appropriate expectations for care and
introduce individuals who might not have had prior
experience to the process of health care.

41. Home visits

Clinic offers home visits to patients who cannot come in to
office and have limited access to transportation.

42. Reevaluate provider–

Clinic ensures all patients in the same family have the same
provider.

43. Self-scheduling

Clinic allows patients to schedule themselves through the
patient portal to their electronic medical record.

44. Value-added services

Clinic offers 3-D ultrasounds and contracts with providers.

45. Enhancement to

Clinic expands Medicaid to cover broader range of patients
and medical issues.

46. Dental

Clinic provides dental services.

for undocumented
individuals

patient assignment

Medicaid
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Table 9. List of Strategies for Improving Health Care Access, Presented to Delphi Participants
Making changes in the clinic
1. Planning team

Put together a dedicated team, task force, or committee for
the implementation of a new strategy (eg, changing to all
“open access”).

2. Communication with

Continue communication of the implementation plan.

3. Communication with

Continue communication of the implementation plan.

4. Stop scheduled

Create additional openings in schedule in preparation for
open access; stop making schedule appointments
altogether.

5. Assessment plan

Develop a way to measure the impact of the intervention
(eg, change from baseline data, which key measures to
monitor) in advance of implementation.

6. Access measures

Implement interactive dashboards aimed at health care
provider or clinic manager/staff to show impact (eg, change
in no-show rate) and satisfaction (patient and provider) and
to ensure patients are seeing their assigned provider
(improving continuity).

7. Engagement in

Involve stakeholders (staff, patient, provider) at all stages of
planning

8. Partnerships

Incorporate community-based agencies and faith-based
organizations as partners to implement solutions.

9. Team-based care

Create a team (MD, RN, NP, case manager, scheduler)
around single patient or patient panel for coordination of
care delivery.

10. Patient engagement

Set expectations for patients and patient engagement to
support decision-making and 2-way communication with
care team.

11. Communication with

Create a strategy for communication needs and outcomes
of policy changes.

providers and staff
patients and
community

appointments

dashboard

planning

legislators and payers

Abbreviations: MD, medical doctor; NP, nurse practitioner; RN, registered nurse.
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Most suggested solutions for improving access fell under the Ideas for Clinic
Changes/Practice Reorganization category (see Table 8). Other suggestions fell under the
following categories: Ideas for Patient Support, Ideas for New Services, and Technology-based
Ideas. Solutions added by the Delphi participants included risk stratifying, navigators,
telehealth, removing barriers for undocumented individuals, orientation packet on achieving
access, and home visits, among others.
The prioritized list of solutions for improving access included the following: offering
“modified open access,” reducing costs for uninsured patients, extended hours, customer
service, and offering dental care in-house (see top of Table 3 for top 10 solutions after 3 rounds
of voting). The prioritized list of implementation strategies included planning team for
implementation, assessment plan, and communication with providers and staff (see bottom of
Table 3 for top 5 strategies after 3 rounds of voting).
An additional important outcome from the Delphi panel was participant satisfaction
with the experience. Twenty-nine (88%) of 33 participants completed a post-event evaluation.
The results of this evaluation were quite favorable overall (Table 11). Notably, nearly all
participants reported feeling respected by the facilitators (97%) and other participants (97%).
The satisfaction with the quality of the sessions was also highly rated (90% reported satisfaction
with engagement training during the working breakfast, and 93% reported satisfaction with
table discussions for the Delphi exercise). Overall, the event was considered a success and was
well attended by policymakers and advocacy organizations that are interested in influencing
this work. These individuals shared many positive comments about the event as well.
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Table 10. Participant Evaluation of Delphi Event
Event components

% Yes (n = 29)

Meeting overall
Was the information that was mailed to you before the meeting
helpful?

83%

Did you feel prepared to contribute effectively at the meeting?

86%

Were the meeting activities interesting?

90%

Were the meals and meeting room satisfactory?

86%

Did you have enough time to share your opinions?

83%

Did you have enough time to ask questions?

79%

Did you feel respected by the facilitators?

97%

Did you feel respected by the other participants?

97%

Quality of activities

% Good or Excellent

Working breakfast: engagement training

90%

Table discussions for Delphi exercise

93%

Summary of results

76%

Facilitator skills

% Good or Excellent

Presented clear instructions?

79%

Used clear, straightforward language?

86%

Responded helpfully to questions?

90%

Results for Phase 2: Modeling and Simulation
During the validation meetings, each of the 3 intervention clinics devised its own
scheduling alternatives to be tested using the simulation models, resulting in clinic-customized
simulation modeling. In all the results, tables, and figures, CHC-1, CHC-2, and CHC-3 are the 3
intervention clinics. Table 12 shows the number of patients used for no-show modeling and
average no-show rates for each intervention clinic. Tables 13 to 15 show the odds ratios of the
logistic regression models.
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Table 11. Number of Patients Used for No-show Modeling and Average No-show Rates
Number of patients used
for no-show modeling (n)

Average no-show rate

CHC-1

3953

30.63%

CHC-2

5078

15.56%

CHC-3

9750

29.35%

Table 12. Odds Ratio Estimates and Wald Confidence Intervals of the Logistic Regression
Model for CHC-1
Odds ratio

Estimate

95% CIs

Weekday: Friday vs Monday

0.838

0.641

1.094

Weekday: Thursday vs Monday

0.701

0.558

0.88

Weekday: Tuesday vs Monday

0.739

0.585

0.933

Weekday: Wednesday vs Monday

0.916

0.721

1.163

Season: spring vs fall

1.685

1.35

2.103

Season: summer vs fall

1.537

1.245

1.898

Season: winter vs fall

1.436

1.157

1.781

Duration: 20 minutes vs 15 minutes

0.634

0.49

0.821

Duration: 30 minutes vs 15 minutes

0.79

0.662

0.944

Patient_group: female adult vs male adult

1.052

0.859

1.289

Patient_group: pediatric vs male adult

0.419

0.306

0.573

Patient_ethnicity: not Hispanic or Latino vs Hispanic or
Latino

1.207

1.02

1.429

Patient_ethnicity: unreported vs Hispanic or Latino

24.85

17.37

35.553

Lead_c: next day vs same day

1.574

1.103

2.245

Lead_c: less than 2 weeks vs same day

3.631

2.851

4.624

Lead_c: between 2 weeks and 1 month vs same day

6.225

4.704

8.237

Lead_c: more than a month vs same day

10.592

7.643

14.679

Prior no-show rate

2.429

1.781

3.313

Patient_age

0.974

0.967

0.98

57

Table 13. Odds Ratio Estimates and Wald Confidence Intervals of the Logistic Regression
Model for CHC-2
Odds ratio

Estimate

95% CIs

Age

0.976

0.968

0.985

Season: spring vs fall

1.355

1.057

1.737

Season: summer vs fall

0.947

0.753

1.191

Season: winter vs fall

1.362

1.052

1.764

Duration: 30 minutes vs 15 minutes

0.677

0.489

0.938

Duration: 45 minutes vs 15 minutes

0.323

0.204

0.511

Duration: 60 minutes vs 15 minutes

0.457

0.271

0.771

Patient type_group: pediatric vs adult

0.491

0.35

0.688

Patient type_group: pregnant vs adult

1.279

0.791

2.068

Patient type_group: woman vs adult

1.499

0.955

2.353

Prior no-show rate

2.296

1.663

3.171

Insurance: Medicare vs Medicaid

0.946

0.549

1.629

Insurance: null vs Medicaid

54.203

34.307

85.638

Insurance: private vs Medicaid

0.664

0.485

0.908

Insurance: self-pay vs Medicaid

1.247

0.985

1.58

Lead_c: less than 2 weeks vs same day

8.284

5.483

12.517

Lead_c: between 2 weeks and 1 month vs same day

17.271

10.904

27.355

Lead_c: more than a month vs same day

26.525

16.532

42.558

Ethnicity: Hispanic or Latino vs not Hispanic or Latino

0.831

0.668

1.034

Ethnicity: other or undetermined vs not Hispanic or
Latino

15.137

3.812

60.113
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Table 14. Odds Ratio Estimates and Wald Confidence Intervals of the Logistic Regression
Model for CHC-3
Effect

Estimate

95% CIs

Age

0.978

0.975

0.982

Prior no-show rate

7.699

5.85

10.141

Facility: family practice vs primary care

0.646

0.551

0.757

Facility: pediatrics vs primary care

0.187

0.154

0.226

Facility: women’s health vs primary care

0.741

0.621

0.885

Weekday: Friday vs Monday

0.738

0.616

0.882

Weekday: Saturday vs Monday

0.413

0.176

0.856

Weekday: Thursday vs Monday

0.904

0.774

1.056

Weekday: Tuesday vs Monday

0.974

0.843

1.125

Weekday: Wednesday vs Monday

0.79

0.682

0.915

Time: PM vs AM

0.823

0.746

0.908

Duration_adjusted: 15 minutes vs 30 minutes

0.732

0.653

0.821

Duration_adjusted: 45 minutes vs 30 minutes

0.617

0.328

1.114

Duration_adjusted: 60 minutes vs 30 minutes

1.418

0.869

2.301

Provider type: enrollment specialist vs NP

0.15

0.077

0.282

Provider type: MD vs NP

0.431

0.384

0.484

Provider type: nurse vs NP

24.433

14.007

45.086

Email address: not present vs resent

1.755

1.494

2.067

Self_pay: 1 vs 0

1.184

1.049

1.335

Lead_c: less than 2 weeks vs same day

8.595

6.337

11.919

Lead_c: between 2 weeks and 1 month vs same day

17.395

12.731

24.29

Lead_c: more than 1 month vs same day

19.416

14.36

26.862

Season: spring vs fall

2.112

1.806

2.468

Season: summer vs fall

1.574

1.391

1.781

Season: winter vs fall

1.605

1.379

1.866

Abbreviations: MD, medical doctor; NP, nurse practitioner; RN, registered nurse.

59

CHC-1 was interested in seeing the impact of different open access scheduling
alternatives, including 1 prescheduled and 2 to 3 same-day appointments per hour and 1
provider with an open schedule all day. We developed a simulation model with scheduling
templates as inputs to simulate the patient flow (from arrival to discharge) throughout the day.
We tested the impact of 3 alternatives:
1. 50% prescheduled/50% same-day. For all providers, all appointments are prescheduled
at 8 to 9 AM, with 1 prescheduled and 2 to 3 same-day appointments per hour for the
rest of the day.
2. 30% prescheduled/70% same-day. For all providers, all appointments are prescheduled
at 8 to 10 AM, with 2 to 4 same-day appointments per hour for the rest of the day.
3. 50% prescheduled/50% same-day for physicians, 25% prescheduled/75% same-day for
NPs. For physicians, all appointments are prescheduled at 8 AM to 12 PM, with 2 to 4
same-day appointments per hour after 1 PM. For NPs, all appointments are
prescheduled at 8 to 10 AM, with 2 to 4 same-day appointments per hour for the rest of
the day.
The simulation results showed that the first alternative provided an average time in
system of 45 minutes, with 17.6% waiting more than 1 hour. The second alternative gave an
average time in system of 47 minutes, with 21.6% waiting more than 1 hour. The third
alternative had an average time in system of 44.5 minutes, with 16.8% waiting more than 1
hour. The percentage of arrivals (show rate) was 70% for current practice at CHC-1. It increased
to 75% for alternatives 1 and 3 and to 80% for alternative 2.
For CHC-2, we tested the impact of changing the percentage of same-day appointments
to 46% to provide same-day access for all appointments with a lead time of less than 1 week
(alternative 1), and to 57% to provide same-day access for all appointments with a lead time of
less than 2 weeks (alternative 2). We also considered simultaneously reducing the percentage
of appointments with a lead time of greater than 1 month, while excluding certain appointment
types (eg, well-child visits, prenatal appointments). We compared these 2 alternatives based on
the number of appointments that could not be scheduled on the same day due to variability in
total demand and fixed capacity. For alternative 1, the total demand for all appointments with a
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lead time of less than 1 week was more than the available capacity for same-day access in 62%
of the days. For alternative 2, this percentage reduced to 55%. This means that although we
increased the percentage of same-day appointment slots to reduce lead times, these
appointments needed to be scheduled for other days due to fluctuations in demand. Another
strategy was changing the clinics’ hours based on the number of appointments made on each
day of the week (ie, increasing the number of clinic hours or providers on Mondays due to
increased demand on Mondays) and increasing the percentage of same-day appointments on
certain days of the week (ie, increasing the number of same-day appointments for pediatric
patients on Mondays and distributing the well-child visits throughout the week).
CHC-3 wanted to see the impact of changing appointment durations from 15 and 30
minutes to 20 minutes on daily performance. We used a model that simulated the daily
operations. We considered the patient flow process from arrival to discharge (unpunctual
arrival, check-in, intake, examination, and check-out). We fit distributions for unpunctuality
(arrival time vs appointment time), check-in time, vitals time, examination time, and check-out
time. We assumed multiple resources (examination rooms, patient service assistants for checkin and check-out, medical assistants) were available for each stage of the process. Based on the
simulation results, the average time in system and average waiting time before the examination
reduced significantly with 20-minute appointments (average reduction of 1.8 minutes and 2.9
minutes, respectively). However, the percentage of patients who waited for more than 30
minutes before the examination increased significantly with 20-minute appointments (average
difference of 6.5%).

Results for Phase 3: Intervention Implementation
Each clinic started the implementation of the intervention (ie, selection of scheduling
strategies, dashboard development, and culture change work) at different times. We identified
3 measures related to access to evaluate scheduling changes: percentage of appointments with
different lead times, no-shows, and cancellations. Clinics identified productivity as an important
performance measure to include. Productivity is measured as the number of patients seen per
scheduled provider hour. Figures 3 and 4 show the distribution of lead times and no-show and
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cancellation rates, respectively, before and after implementation for all clinics. Tables 16 to 22
show access measures and productivity over 12 months (6 months before and 6 months after
implementation) for all clinics.
Figure 3. The distribution of lead times before and after implementation for all clinics
Percentage of Same-day Appointments and Appointments With Lead
Time >= 28 Days (Preimplementation and Postimplementation)
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Figure 4. Distribution of no-show and cancellation rates before and after implementation for
all clinics
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Table 15. Access Measures and Productivity (6 months before and 6 months after intervention) in CHC-1a
Percentage of appointments with
different lead times (%)
Same
day

1-6
days

7-27
days

≥ 28
days

No-show rate
(%)

Cancellation
rate (%)

No-show +
cancellation (%)

Productivity
(no. of patients
seen per hour)

Jan. 16

21

18

44

16

18.17

12.78

30.95

1.64

Feb. 16

24

20

44

13

15.57

12.12

27.69

1.88

Mar. 16

25

15

46

14

18.01

9.65

27.66

1.93

Apr. 16

22

23

40

15

19.67

12.5

32.17

1.74

May 16

24

26

36

14

17.92

9

26.92

1.77

June 16

19

33

32

16

19.89

5.87

25.76

1.76

July 16

38

24

24

15

20.86

5.91

26.77

1.72

Aug. 16

44

30

22

4

16.74

6.57

23.31

1.86

Sept. 16

42

31

23

4

15.64

8.24

23.88

2

Oct. 16

41

33

23

3

15.14

10.75

25.89

1.95

Nov. 16

41

31

23

5

19.25

7.2

26.45

1.94

Dec. 16

40

34

22

5

19.59

6.91

26.5

1.91

Pre

22

23

40

15

18.2

10.4

28.6

1.79

Post

41

30

23

6

17.9

7.6

25.5

1.93

Abbreviation: CHC, community health clinic.
a
For nonintervention clinics, we assumed “fictitious implementation” dates based on the date of the last available data from each clinic. We assumed March
2016, April 2016, April 2016, and May 2015 as the implementation start dates for clinics CHC-7, CHC-5, CHC-4, and CHC-6, respectively. Tables 19 to 22 show
the access measures and productivity for all nonintervention clinics.
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Table 16. Access Measures and Productivity (6 months before and 6 months after intervention) in CHC-2
Percentage of appointments with
different lead times (%)
Same
day

1-6
days

7-27
days

≥ 28
days

No-show rate
(%)

Cancellation
rate (%)

No-show +
cancellation (%)

Productivity
(no. of patients
seen per hour)

Dec. 15

25%

32%

29%

14%

19.39

9.25

28.64

1.39

Jan. 16

28%

35%

29%

8%

17.1

8.55

25.65

1.41

Feb. 16

32%

32%

24%

11%

17.43

7.97

25.4

1.47

Mar. 16

26%

32%

30%

12%

16.92

7.92

24.84

1.41

Apr. 16

25%

35%

29%

10%

15.6

8.62

24.22

1.45

May 16

28%

31%

30%

11%

17.91

7.08

24.99

1.36

June 16

28%

31%

32%

9%

16.31

8.21

24.52

1.41

July 16

28%

28%

32%

12%

16.78

7.46

24.24

1.41

Aug. 16

26%

30%

34%

10%

17.36

7.4

24.76

1.44

Sept. 16

28%

25%

35%

11%

15.55

9.43

24.98

1.40

Oct. 16

28%

29%

33%

10%

14.9

8.73

23.63

1.38

Nov. 16

30%

29%

30%

11%

16.27

7.15

23.42

1.42

Pre

27

33

29

11

17.4

8.23

25.6

1.41

Post

28

29

33

11

16.2

8.06

24.3

1.41

Abbreviation: CHC, community health clinic.
a
For nonintervention clinics, we assumed “fictitious implementation” dates based on the date of the last available data from each clinic. We assumed March
2016, April 2016, April 2016, and May 2015 as the implementation start dates for clinics CHC-7, CHC-5, CHC-4, and CHC-6, respectively. Tables 19 to 22 show
the access measures and productivity for all nonintervention clinics.
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Table 17. Access Measures and Productivity (6 months before and 6 months after intervention) in CHC-3
Percentage of appointments with
different lead times (%)
Same
day

1-6
days

7-27
days

≥ 28
days

No-show rate
(%)

Cancellation
rate (%)

No-show +
cancellation (%)

Productivity
(no. of patients
seen per hour)

Sept. 15

6

8

42

44

25

16

41

2.57

Oct. 15

14

7

34

45

25

17

42

2.66

Nov. 15

12

9

30

50

24

17

41

2.57

Dec. 15

14

9

26

51

25

17

42

2.39

Jan. 16

13

9

21

56

25

18

43

2.42

Feb. 16

12

10

26

52

24

16

40

2.49

Mar. 16

13

13

34

40

25

15

40

2.10

Apr. 16

13

14

30

43

25

14

39

2.06

May 16

14

17

39

31

24

15

39

2.04

June 16

11

19

41

28

24

17

41

2.06

July 16

11

13

45

31

24

15

39

2.09

Aug. 16

12

22

35

30

24

15

39

2.02

Pre

12

9

30

50

24.7

16.8

41.5

2.5

Post

12

16

37

34

24.3

15.2

39.5

2.1

Abbreviation: CHC, community health clinic.
a
For nonintervention clinics, we assumed “fictitious implementation” dates based on the date of the last available data from each clinic. We assumed March
2016, April 2016, April 2016, and May 2015 as the implementation start dates for clinics CHC-7, CHC-5, CHC-4, and CHC-6, respectively. Tables 19 to 22 show
the access measures and productivity for all nonintervention clinics.
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Table 18. Access Measures and Productivity (6 months before and 6 months after fictitious implementation date) in CHC-4
Percentage of appointments with
different lead times (%)
Same
day

1-6
days

7-27
days

≥ 28
days

No-show rate
(%)

Cancellation
rate (%)

No-show +
cancellation (%)

Productivity
(no. of patients
seen per hour)

Oct. 15

29%

32%

30%

9%

17.8%

8.8%

26.6%

1.67

Nov. 15

28%

35%

28%

8%

17.5%

10.8%

28.4%

1.65

Dec. 15

29%

28%

33%

11%

17.6%

8.6%

26.1%

1.73

Jan. 16

33%

38%

20%

8%

15.7%

7.5%

23.2%

1.86

Feb. 16

31%

41%

19%

9%

20.4%

7.1%

27.5%

1.82

Mar. 16

28%

36%

28%

9%

16.4%

7.3%

23.6%

1.87

Apr. 16

27%

37%

27%

10%

16.9%

7.6%

24.4%

1.87

May 16

29%

34%

28%

10%

17.3%

8.0%

25.3%

1.91

June 16

30%

34%

26%

11%

19.0%

6.8%

25.8%

1.81

July 16

27%

29%

30%

13%

18.2%

6.7%

24.9%

1.86

Aug. 16

30%

32%

28%

10%

16.8%

7.7%

24.5%

1.86

Sept. 16

32%

32%

27%

10%

16.2%

8.0%

24.2%

1.94

Pre

30%

35%

26%

9%

17.6

8.3

25.9

1.77

Post

29%

33%

28%

11%

17.4

7.5

24.9

1.88

Abbreviation: CHC, community health clinic.
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Table 19. Access Measures and Productivity (6 months before and 6 months after fictitious implementation date) in CHC-5
Percentage of appointments with
different lead times (%)
Same
day

1-6
days

7-27
days

≥ 28
days

No-show rate
(%)

Cancellation
rate (%)

No-show +
cancellation (%)

Productivity
(no. of patients
seen per hour)

Oct. 15

31%

21%

29%

19%

14.1%

17.6%

31.8%

1.58

Nov. 15

31%

21%

28%

20%

14.4%

16.7%

31.1%

1.66

Dec. 15

32%

18%

26%

23%

13.7%

17.7%

31.4%

1.57

Jan. 16

34%

20%

26%

20%

12.5%

16.9%

29.4%

1.40

Feb. 16

35%

25%

25%

15%

14.0%

16.6%

30.6%

1.35

Mar. 16

34%

26%

23%

17%

13.6%

16.0%

29.6%

1.45

Apr. 16

34%

21%

24%

21%

14.7%

15.4%

30.1%

1.51

May 16

35%

20%

25%

20%

15.1%

19.0%

34.1%

1.38

June 16

34%

23%

25%

18%

14.4%

16.3%

30.7%

1.40

July 16

29%

21%

28%

22%

14.7%

17.6%

32.3%

1.36

Aug. 16

35%

28%

23%

15%

13.0%

19.7%

32.7%

1.40

Sept. 16

34%

29%

21%

16%

11.9%

21.3%

33.2%

1.34

Pre

33%

22%

26%

19%

13.7

16.9

30.6

1.50

Post

34%

24%

24%

19%

14.0

18.2

32.2

1.40

Abbreviation: CHC, community health clinic.
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Table 20. Access Measures and Productivity (6 months before and 6 months after fictitious implementation date) in CHC-6
Percentage of appointments with
different lead times (%)
Same
day

1-6
days

7-27
days

≥ 28
days

No-show rate
(%)

Cancellation
rate (%)

No-show +
cancellation (%)

Productivity
(no. of patients
seen per hour)

May 15

24%

22%

30%

24%

12.53

9.83

22.36

2.17

June 15

23%

23%

28%

26%

13.31

9.86

23.17

2.14

July 15

22%

21%

30%

26%

13.16

10.83

23.99

2.10

Aug. 15

23%

20%

33%

24%

12.40

11.00

23.4

2.14

Sept. 16

23%

20%

32%

24%

12.90

9.97

22.87

2.14

Oct. 16

22%

21%

31%

25%

13.31

9.89

23.2

2.13

Nov. 16

24%

21%

30%

25%

12.39

10.35

22.74

2.18

Dec. 16

23%

21%

29%

26%

12.26

10.14

22.4

2.14

Jan. 16

24%

23%

28%

26%

12.71

10.54

23.25

2.11

Feb. 16

26%

22%

28%

24%

12.41

9.51

21.92

2.16

Mar. 16

25%

24%

28%

24%

12.51

9.48

21.99

2.16

Apr. 16

24%

22%

28%

26%

12.31

10.18

22.49

2.14

Pre

23%

21%

31%

25%

12.94

10.23

23.17

2.14

Post

24%

22%

29%

25%

12.43

10.03

22.46

2.15

Abbreviation: CHC, community health clinic.
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Table 21. Access Measures and Productivity (6 months before and 6 months after fictitious implementation date) in CHC-7
Percentage of appointments with
different lead times (%)
Same
day

1-6
days

7-27
days

≥ 28
days

No-show rate
(%)

Cancellation
rate (%)

No-show +
cancellation (%)

Productivity
(no. of patients
seen per hour)

Sept. 15

40%

23%

26%

12%

11.72%

11.04%

22.75%

2.09

Oct. 15

41%

24%

23%

12%

11.52%

13.81%

25.32%

2.09

Nov. 15

43%

21%

24%

12%

11.03%

12.26%

23.28%

2.09

Dec. 15

40%

20%

26%

14%

11.22%

13.53%

24.75%

2.02

Jan. 16

41%

24%

23%

12%

9.13%

15.30%

24.43%

2.00

Feb. 16

41%

22%

25%

12%

10.38%

17.58%

27.97%

1.82

Mar. 16

41%

20%

28%

10%

11.03%

20.12%

31.15%

1.87

Apr. 16

38%

19%

29%

15%

11.41%

18.86%

30.27%

1.83

May 16

39%

21%

27%

13%

11.87%

16.88%

28.76%

1.81

June 16

37%

20%

27%

15%

13.34%

17.26%

30.60%

1.68

July 16

35%

19%

29%

17%

9.65%

15.97%

25.63%

1.74

Aug. 16

38%

17%

30%

15%

9.54%

19.55%

29.08%

1.83

Pre

41%

22%

25%

12%

10.83

13.92

24.75

2.02

Post

38%

19%

28%

14%

11.14

18.11

29.25

1.79

Abbreviation: CHC, community health clinic.
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In 2 of the 3 clinics, we administered The Leadership Circle Leadership Culture Survey
(LCS) to assess the leaderships’ capacity to create a culture that emphasizes healthy
relationships, authenticity, achieving results, and systems awareness. The surveys are webbased and have a global database for statistical comparison and benchmarking against other
similar organizations. Culture starts at the top and must be clearly defined, articulated, and
integrated throughout a system’s operations and HR policies. Thus, clinic staff at all levels of
operations completed the surveys. Results of the survey were shared in clinic-wide meetings.
The purpose of this intervention strategy was to help clinic leadership identify and deepen the
necessary skills to create and maintain a culture focused on providing customer service and
empowering staff. The LCS helped establish a baseline of leadership capacities. The third clinic
decided not to participate in this analysis due to the volatility of staff and leadership turnover at
the time and a sense of low morale and low trust that pervaded the culture due to internal
operating and leadership issues. Example results of the LCS can be found in Figures 5 and 6.
Figure 5. Example of Leadership Culture Survey: CHC-2 results

Abbreviation: CHC, community health clinic.

Figure 6. Example results of Leadership Circle Survey: CHC-2 results
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Abbreviation: CHC, community health clinic.

The first intervention clinic (CHC-3) started implementation in March 2016. This clinic
did not increase the percentage of same-day appointments, but staff tried to implement a
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policy of not scheduling any appointment with a lead time of more than 1 month. The
percentage of appointments with a lead time of more than 1 month decreased from 50% to
34% (p = 0.004). No-show rates did not change significantly (from 24.7% to 24.3%; p = 0.269),
but cancellation rates significantly decreased (from 16.8% to 15.2%; p = 0.004). The number of
patients seen per scheduled provider hour decreased from 2.5 to 2.1 (p = 0.004). The reduction
was likely related to the workflow of scheduling follow-up visits for patients who needed an
appointment in 2 to 3 months’ time but could not be scheduled because of the new policy.
Although providers could put a note in patients’ charts for the next follow-up visit, and the EMR
system created a list of follow-up patients, a process was not established to manage these
patients. The onus fell on patients to remember to call about a follow-up appointment. Also, a
new clinic opened nearby that potentially reduced CHC-3’s productivity (ie, patients seen per
provider hour). The clinic staff decided to work on a workflow process for the follow-up
patients and investigate how many patients left the practice after the new clinic opened.
The second intervention clinic (CHC-2) started implementation in May 2016. This clinic
was very cautious in increasing the proportion of same-day appointments. Thus, the percentage
of same-day appointments changed only from 27% to 28%. No-show rates changed from 17.4%
to 16.2%, and cancellation rates were essentially unchanged from 8.23% to 8.06%. None of
these changes were statistically significant.
The third intervention clinic (CHC-1) started implementation in June 2016. Here, the
percentage of same-day appointments increased significantly from 22% to 41% (p = 004).
Similarly, the percentage of appointments with a lead time of more than 28 days dropped
significantly by nearly two-thirds (from 15% to 6%; p = 0.019). This clinic had no significant
change in no-show rates (from 18.2% to 17.9%; p = 0.749). Although the cancellation rates
changed about 25% from 10.4% to 7.6% (p = 0.109), and productivity changed from 1.79 to 1.93
patients seen per scheduled provider hour (p = 0.109), the improvements were not statistically
significant.
For comparison (nonintervention) clinics, we assumed comparison dates based on the
date of the last available data from each clinic. We assumed March 2016, April 2016, April 2016,
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and May 2015 as the comparable periods of observation for clinics CHC-4, CHC-5, CHC-6, and
CHC-7, respectively.
In CHC-4, the percentage of same-day appointments did not significantly change (30% to
29%; p = 0.746), but the percentage of appointments with lead time of more than 28 days
increased from 9% to 11% (p = 0.026). The no-show rates did not change significantly (17.6% to
17.4%; p = 0.873), and cancellation rates did not change significantly (8.3% to 7.5%; p = 0.336).
In CHC-5, we observed no significant change in same-day appointments (33% to 34%; p
= 0.402), no-show rates (13.7% to 14.0%; p = 0.296) or cancellation rates (16.9% to 18.2%; p =
0.378).
For CHC-6, we observed an increase in the percentage of same-day appointments (from
23% to 24%; p = 0.020), and hence a decrease in no-show rates from 12.94% to 12.43% (p =
0.025). The cancellation rates remained virtually unchanged (10.23% to 10.03%; p = 0.545), as
did productivity (2.14 to 2.15; p = 0.318).
In CHC-7, we observed a significant decrease in percentage of same-day appointments
from 41% to 38% (p = 0.018) and a change in percentage of appointments with lead time of
more than 28 days from 12% to 14% (p = 0.066). The no-show rates did not change significantly
(10.83% to 11.14%; p = 0.688), but cancellation rates increased significantly from 13.92% to
18.11% (p = 0.016). Productivity decreased significantly from 2.02 to 1.79 (p = 0.015).
In summary, we did not conduct a direct comparison among intervention clinics due to
implementation of different strategies. We also did not perform a comparison between
intervention clinics and nonintervention clinics, because nonintervention clinics might have
implemented several quality improvement initiatives to improve access or experienced the
same problems related to provider turnover, which were not controllable. When we looked at
each clinic individually, we observed that 2 clinics did not have any significant change in
percentage of same-day appointments or in appointments with lead time of ≥28 days during
the intervention period; they did not experience any improvement in no-show rates,
cancellations, and productivity. The other 5 clinics had significant changes in lead times, but
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only 3 of them experienced a significant change either in cancellations and productivity or in
no-shows.

Patient Satisfaction Survey Results
The results for the 4 survey questions most relevant to health care access are listed in
Table 23. Only CHC-7, a nonintervention clinic, showed a consistent pattern of statistically
significant improvement over time, in satisfaction with the ability to receive checkup and
follow-up appointments, clinic working hours, and length of time waiting at the clinic. Although
the results of preintervention and postintervention satisfaction surveys were not statistically
significant, intervention clinic patients generally chose more positive responses
postintervention than they did preintervention.
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Table 22. Patient Satisfaction Survey: Top Access-related Survey Questions From Preintervention to Postintervention
Questions

CHC-1

CHC-2

CHC-3

CHC-4

CHC-5

CHC-6

CHC-7

Able to get
appointment for
checkups (yearly
exams, well visits,
regular follow-up
visits)

P value

0.24

0.66

0.51

0.44

0.43

0.6

<0.0001

Pre-avg

3.22

3.4

3.4

3.44

3.51

3.69

3.54

Post-avg

3.44

3.61

3.49

3.49

3.42

3.73

3.72

% change

7%

6%

3%

1%

– 3%

1%

5%

Able to make sameday appointment
when sick or hurt

P value

0.09

0.6

0.06

0.11

0.03

0.75

0.13

Pre-avg

2.9

3.07

3.2

3.07

2.8

3.51

3.26

Post-avg

3.39

3.4

3.29

3.15

3.1

3.46

3.4

% change

17%

11%

3%

3%

11%

– 1%

4%

P value

0.13

0.99

0.23

0.98

0.79

0.87

<.0001

Pre-avg

3.33

3.47

3.47

3.51

3.46

3.68

3.51

Post-avg

3.53

3.67

3.53

3.54

3.48

3.61

3.67

% change

6%

6%

2%

1%

1%

– 2%

5%

P value

0.92

0.9

0.27

0.07

0.73

0.9

<.0001

Pre-avg

2.95

3.04

3.04

3.04

3.04

3.47

3.23

Post-avg

2.94

3.39

3.25

2.77

3.11

3.53

3.42

% change

– 0.40%

11.51%

6.91%

– 8.88%

2.30%

1.73%

5.88%

Health center hours
work for me

Length of time
waiting at the clinic

Abbreviation: CHC, community health clinic.
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DISCUSSION
Methodological Gaps
One of the central contributions from this work was a list of 35 patient-centric practices
for improving health care access (Table 8). We grouped the practices into 5 themes: (1) Ideas
for Clinic Changes/Practice Reorganization; 2) Ideas for Patient Support; 3) Ideas for New
Services; 4) Technology-Based Ideas; and 5) Other Ideas for Change. Importantly, among the 35,
6 no-cost/low-cost practices shared 2 characteristics: process and communication. For example,
in every clinic we visited, there frustration related to the phone system. Breakdowns in
appointment scheduling, patient–clinic relationships, and clinic efficiencies could all be tied
back to the phone system. While in some cases the phone systems themselves simply needed
to be replaced, more often the issue was resolved with improved processes and
communication. We encountered one clinic manager who had trained her front office and
scheduling staff to handle phone interactions as if patients were hotel guests, mandating a
commitment to customer service. More important than the idea of customer service itself was
the process put in place and the communication of this goal to all staff. Similarly, establishing
no-show policies, enforcing them, and communicating expectations to patients were effective
means established by the clinic chief medical officer to foster accountability in patients. Equally
important to the innovative policy was the creation of a mutually respectful platform for
discourse between patients and staff.
We applied a modified Delphi method to identify, flesh out, and prioritize the best
solutions to improving access to care in CHCs. The Delphi approach allowed us to present
solutions uncovered during the key informant interviews aimed at understanding successful
practices of patients and CHCs that improved access to care. In particular, we designed our
Delphi study to address 2 questions: (1) What kinds of organizational factors, processes,
procedures, technologies, and other solutions serve as facilitators to access? (2) What kinds of
specific practices or strategies for improving access might work to implement solutions in the
CHC environment?
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The results from this study informed processes for developing scheduling protocols to
meet patient needs. Specifically, simulation modeling successfully identified when to designate
open access hours for maximum number of appointment slots per day and as an effort to
reduce no-show rates.
Notably, we observed differences in practice among providers related to the
intervention. Some providers followed the new policy of not scheduling appointments more
than 1 month in advance, and no-show rates decreased for these providers. In contrast, other
providers did not follow the new policy and did not see any change in no-show rates.

Study Results in Context
Our study had the following unique major contributions:

Identifying Access Barriers
To understand health care access challenges among underserved populations and
identify practices that others have found to be helpful in overcoming limited access, we
conducted semistructured interviews with key informants (patients, providers, and staff) at the
participating CHCs. The interviews uncovered attitudes, practices, and policies contributing to
inefficiencies in scheduling patients. For example, scheduling follow-up appointments according
to clinical tradition, rather than evidenced-based standards, contributes to inefficiencies when
providers see patients who are not in the greatest need of care at the expense of those in
greater need. Likewise, short appointment times make it difficult for providers to deal with
“complicated patients”—those with emotional, social support, or multiple medical problems0—
or deliver preventive care. Eliminating unnecessary appointments allows both just-in-time
appointments and expands the capacity of providers to deliver preventive care and manage
chronic diseases. We also identified types of health-related information most valuable for this
population (eg, A1C levels, hypertension).
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Optimizing Open Access Through Simulation Modeling
In order to test different strategies for expanding open access scheduling prior to
implementation,0 we developed customized clinic-specific simulation models, 1 for each of the
3 intervention CHCs in our study, to consider the specific CHC preferences, their unique
population characteristics, care needs, and services provided. We measured outcomes against
the goals of access defined in the 2011 NCQA standards0 for PCMH: (1) Enhance access and
continuity, and (2) identify and manage patient populations.

Engaging Various Stakeholders and Prioritizing Potential Solutions by a
Modified Delphi Approach
This process requires structured communication and consensus building among all key
stakeholders, including patients. We accomplished this by conducting a Delphi panel, a method
that can be used as a tool to establish priorities and reach consensus across a group of experts
for quality improvement strategies or other system changes. Because of the diversity of the
group of individuals—including CHC clinic staff and managers, policy leaders, and patients—
more traditional Delphi methods that involve remote surveys were not suitable. Instead, we
used a modified Delphi approach, incorporating real-time face-to-face interactions to allow for
rapid refinement and iterative consensus building. This event in itself was an example of how to
enlist patients as partners in their health care experience, helping address a gap in
understanding how to effectively engage patients in underserved populations.

Training CHC Teams Through Collaborative Research–Practice Partnerships
Another achieved goal was to assist health clinics in becoming learning organizations
and driving forces for CHC-specific interventions, through training teams to review performance
and identify opportunities to improve.
Strategies to improve access were uncovered by a diverse group of individuals with a
variety of health care delivery experiences and perspectives—including patients, providers,
staff, and managers—who had surmounted barriers to health care access. This list of practices
was refined and prioritized in a later part of our study, then used to identify the clinic
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interventions for improving access in the third and final phase. Although several studies have
examined the needs of underserved patients for improved access to health care,0,0,0 our
approach to understanding this problem was unique. We applied a PD framework from
complexity science to identify individuals who were known to have uncommon approaches to
either receiving the health care they need (patient perspective) or delivering care effectively
(from the clinic staff perspective). This approach focused our attention on unique strategies
that were working in our clinical setting, to complement the literature that describes challenges
to accessing health care.
In response to a call for engaging patient stakeholders in the research process, this
study is an example of how to effectively involve patients as partners in study development. As
participants in the modified Delphi study, our patients were active members of our research
team, carving out the intervention we would apply in the final year of our study. Through this
study, we have shared the steps we took to ensure patients could fully participate side by side
with other key stakeholders. Engagement with other stakeholders, including clinical staff,
industrial collaborators, government health care department staff, and academic researchers,
was also critical to the success of this project. This valuable engagement with patients and
other stakeholders encourages us to incorporate similar engagement into future research
projects.

Experiences With Patients
For the last 2 years of the study, an exemplar patient was involved in this project. This
patient attended our team meetings with the intervention clinics for 15 months during the
phase-in of the intervention through the final dissemination meeting in October 2016. During
team meetings, he expressed concerns and suggestions to researchers and clinical
professionals. He was active in promoting the project to other patients, including recruiting
more than 10 patients to participate in the end-of-project dissemination meeting. He gave an
introduction and tutorial about the project to all the patients at the beginning of the meeting.
In addition, he enthusiastically participated in an introduction video to explain our project and
how it affected patient care.
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After participating in the Delphi study, several patients became active members of our
research team, providing insight about patient experience that shaped our subsequent study
intervention. One key lesson learned throughout this process was related to the timing of
inviting patients in our target population to participate in research events. Despite starting to
invite participants several months before the event, we found that asking patients to
participate within days of the event (vs weeks or months in advance) was most effective.
Another key lesson was the value of providing a patient orientation for the event. We wanted
to ensure that patient participants understood that their thoughts and opinions were as
valuable as the other Delphi study participants, such as clinicians and clinic administrators, and
that they clearly understood the purpose of the event. To that end, we contracted with a
patient engagement specialist who was able to lead the patient orientation that took place just
before the event began. This proved to be very helpful in preparing patients to participate in
the Delphi panel and engage them in the process. We will also consider providing a more
thorough orientation for future events to reduce this limitation.

Experiences With Clinic Staff
Interacting and working well with clinical teams was an integral part of our project. We
developed relationships with a wide range of clinic professionals, including physicians, NPs,
nurses, front desk staff, and administrators. In the beginning, we interviewed clinic staff about
barriers to and challenges for patient access to care. These interviews elucidated how to
prioritize clinic attributes in our simulation modeling. The simulation results were presented to
each clinic team to customize the intervention approaches to their needs and setting. Once the
intervention plan was determined, CHC AIM teams became the primary drivers for
implementing the intervention; all clinic members were essential to the success of this project.
One strategy that we used to engage with clinics was to invite each clinic to create an
internal (AIM) team that would inform the research team. We requested that these teams
include key staff members across a variety of positions to ensure input from multiple internal
areas, such as billing/finance, operations, HR, IT, front desk, providers, and general
administrative staff. The benefit in allowing each clinic to create its own AIM team was that we
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were able to hear from subject matter experts in respective key positions that both impacted
and influenced how the intervention would take place. In addition, AIM team members were
interested and motivated to assist our researchers.
Another important strategy for engaging busy clinics was finding an open time for
meetings so that we would have good attendance rates. Through discussion with clinics, we
found it best to schedule these meetings over lunch (which we were able to supply through the
contract budget). We initially planned to meet with clinics via phone conferences to plan and
conduct the study; however, face-to-face meetings were important for engagement. The
research team reworked schedules to drive to clinics for meetings. These in-person meetings
did add to clinic engagement, and we felt they strengthened the foundation for possible future
collaborations.
We experienced several barriers to the intervention as well. First, we did not anticipate
the extent to which our clinic stakeholders would face high staff turnover and high workload
demands. Both issues impacted our project throughout its entire course, requiring additional
meetings to acclimate new hires and limiting time available with the research team,
respectively. The strategy to create a series of in-person and phone meetings for engagement
of a core team of staff members selected by the clinic—using our suggestions of critical staff
positions that should be involved—was accepted and welcomed. However, key members of the
clinic team were consistently absent from the meetings, and this caused some delays in
beginning the actual intervention. One site required 4 additional meetings so that its leadership
could fully understand the goals of the project and consent to implementing our
recommendation for optimizing its scheduling process. Interestingly, this clinic is the one in
which we saw the most improvement to date.
Second, during the last 6 months of the project period, we continued extracting EMR
and practice management data to monitor the impact of the scheduling intervention for the 3
participating CHCs. For 2 of the 3 intervention CHCs, we were granted user accounts that
allowed us to query the EMR database/reporting interface and obtain data extracts. We added
these data to our CDW, which served as a back end to the performance-monitoring dashboard.
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However, we experienced challenges obtaining data from the remaining clinics, because they
did not provide direct access to their reporting module. Their internal quality
assessment/quality improvement staff extracted the data based on requirements.
Unfortunately, delays in data pulls occurred. Additionally, one of our clinics experienced major
distractions during the intervention phase. First, this clinic opened a second location in the
spring, at the same time that other intervention CHCs were finalizing their plans to implement
changes. Then, one of its most productive providers left on short notice, and this caused a
major disruption in its fiscal health and lowered staff morale; as a consequence of this provider
departure, 4 support staff members had to be released.
In addition to promoting appointment adherence, this intervention included a
component to create a culture of customer service and accountability in clinics. Specifically,
when scheduling a clinic visit, the culture change intervention component required staff to
consider patients’ basic needs for service, arrangements that allow the patient to keep the
appointment, and timeliness for an appointment. Second, this part of the intervention included
assigning patients to the same set of providers (eg, physician, nurse, staff) to foster trust and
build rapport. This approach to meeting patient needs pertaining to scheduling appointments
can improve appointment adherence.

Uptake of Study Results
Several considerations for practice evolved from this work. First, there are opportunities
to improve patient experience by setting expectations for accountability in the patient’s own
care and fostering an enhanced culture of customer service. For example, helping patients
understand the trickle-down effect on access to care when they don’t keep appointments and
fail to cancel them fosters greater patient engagement. Likewise, training staff to adopt a
consistent customer service culture when dealing with expected setbacks in care delivery and
the frustrations of patients helps push all stakeholders to adapt the organization to high levels
of service delivery. There are also opportunities to improve scheduling practices and policies to
overcome patient access challenges. Creating a more effective patient no-show/cancellation
policy is one strategy that stood out. Finally, we found that applying a PD framework to a
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complex problem, like access to care, engaged all stakeholders in identifying solutions in a
bottom-up fashion. This study offers a novel look into this process, addressing the application
of a novel conceptual framework in this area well suited to a complex, intractable problem with
both technical and human service components.
We modified the Delphi method in our study for various reasons. For our purposes, we
were interested in the type of practical, operational, and clinical knowledge implicit in CHCs,
their staff, and patients, which likely is not fully represented among researchers. Thus, we
invited some researchers, along with the clinical and operational leaders, staff, and patients, to
participate. Ultimately our goal of including patients, which has been done before0 but rarely
with underinsured and uninsured CHC populations, required us to modify the traditional Delphi
method even further. In our work with CHCs, we have grown to understand the transient
nature of their patient populations. The Delphi technique is known to have potential for low
response rates,0 and we felt mailing (or providing an online version of) 2 to 3 rounds of surveys
was unlikely to give us the robust feedback from the patient representatives on our panel due
to their frequency of moving physical address (and potential lack of internet access). Further,
we were concerned that patients might not fully understand the materials despite efforts to
make them as understandable as possible. Therefore, we decided to bring all our experts
together in one room for a face-to-face meeting to actively prioritize solutions for reducing
access barriers and organizational strategies to implement the solutions. We felt this modified
Delphi approach would not only better prepare patients to provide feedback but also ensure
their full participation.
The intervention CHCs have already taken up the findings from this study, which are
beginning to perfuse throughout the clinics associated with the IPHCA. The clinics were anxious
to implement and leverage the CDW and dashboard of metrics created for this study. In fact,
the IPHCA hired one of the members of our research team to continue the work. Our team was
invited to present our intervention at the annual IPHCA meeting.
We continue to have discussions with the participating clinics about continued
operational refinements to optimize their systems. Each clinic expressed a desire to learn how
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to better hire, orient, reward, promote, and, if necessary, terminate clinic staff based on the
values, missions, and visions inherent to the clinics. Each clinic also identified a desire to learn
more about how to be accountable to a culture of customer focus beyond just stating that
intention in brochures and mission statements. Further resources and support are needed to
support the clinics in ongoing culture work. Leadership in each of the clinics expressed a desire
for additional support and ongoing resources in the area of creating and maintaining a culture
of customer service and quality.

Generalizability
Although this work was confined to the state of Indiana, barriers to accessing health
care are common and the approaches to overcoming these barriers can likely be applied in
CHCs elsewhere.
Both the prioritized lists of solutions and strategies for implementation could be used by
other CHC systems. These findings likely generalize to other patient populations given the
broad diversity of patient population characteristics from those clinics and patients included in
the study. Our population was diverse in patient race/ethnicity, age, socioeconomic status, and
insurance status, as well as the mix of urban and rural locations of the clinics.
Regarding the satisfaction data, we replicated the method that clinics use to collect
patient satisfaction data. Each clinic identifies a random week and offers a survey to all patients
who are present in the clinic during that week. It does not collect any demographic information
from patients; many patients choose not to mark those boxes for various reasons. The clinic
does not track whether a patient fills out the form and returns it to a secure box in the clinic or
simply leaves without filling it out. If patients do not have an appointment during the survey
dates, their data are ineligible for collection. All patients who keep an appointment during the
collection week are offered a survey; there is no screening other than the decision to collect
patient responses during that week. Thus, the chance for selection bias is greatly reduced. With
these parameters for sample selection, we cannot ensure that the sample of patients
completing surveys is representative of the overall clinic population. However, given the broad
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representativeness of the clinic populations, we expect these results to have good
generalizability.

Subpopulation Considerations
Although we were able to include both urban and rural clinics in our study populations,
there are aspects of our intervention clinics that should be considered when applying our
findings to other settings. In particular, even within the 3 intervention clinics, there were
differences in the patient population, internal processes, technology solutions, and clinic
missions that influenced the decisions about the strategies selected for the intervention year.
Thus, the focus on interpreting and reusing the outcomes from this research should rather be
on the utility of the applied techniques, including simulation modeling, rapid ethnography, PD
framework, patient engagement, and culture change. Tables 4 and 5 show the number of
survey participants based on race and ethnicity vs gender.

Study Limitations
We experienced challenges in finding PD participants for our key informant interviews.
Although we conducted 92 interviews, only a subset of these individuals shared PD approaches
to accessing health care. Although we queried clinic managers for patients who demonstrated
excellent access to care as well as clinic staff who had been successful in seeing their patients
regularly, we found it challenging to identify PD behaviors. Ideally, we would have used
objective access to care data or other measures to select those who had been successful in
regular access. Unfortunately, this level of analytics capability was rarely available. However,
using a PD lens to understand and look for promising novel practices fostered discovery and
action dialogues, which helped us discover PDs in the clinics that find hidden solutions to
challenges. We studied this problem during a unique time—the United States’ first open market
for health care insurance and Medicaid expansion in Indiana. Notably, this was a time when
clinics were dealing with dramatically increased demands for services. There were also multiple
competing demands for clinic participation, given the complexity of the workplace, with
extensive staff, provider, and leadership turnover as well as the need for programs to achieve
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PCMH certification and meaningful use accreditation, all of which made this work even more
challenging yet compelling.
The primary limitation of the Delphi study was the small size of the panel, with 33 voting
participants (11 patients, 17 stakeholders, and 5 unspecified).
During our short 3-year study intervention period, we observed many internal and
external factors outside of our control that could have both positively and negatively impacted
the outcomes of our study. In terms of internal changes, 3 of our 7 participating clinics
experienced a change in the chief executive officer position, and 2 CHCs had a nearly complete
turnover in health care providers (physicians and NPs) during the study period. In addition, 2
participating clinics transitioned to new EMR vendors, and 4 CHCs added a new clinic site in
their systems. The clinics were also working on their own unique initiatives to address problems
they had identified either before we started working with them or because of the ideas
generated in the process of our working with them. Some of these initiatives included textbased appointment reminders, new no-show policies and procedures, new care models, groupbased appointments, and open access scheduling, to name a few. These transitions likely
impacted the satisfaction of patients and clinic staff, but they also adversely affected our study
timeline and the quality of data used to develop the simulation model. During our study period,
federal and state initiatives to improve access to care also occurred that increased the patient
volume for our participating CHCs. Indiana launched HIP 2.0 in 2015, which expanded Medicaid
insurance coverage for residents. This initiative, coupled with insurance offerings provided
through the Affordable Care Act, created a perfect storm for our participating clinics—both
providing a driver for their interest in our help and constraining the amount of time clinic staff
had to assist and participate in the intervention.
The findings from our study are limited by the nature of the intervention, which was
tailored for each CHC in the intervention arm, to ensure it was both feasible and acceptable.
Although this makes the specific changes (eg, policies, appointment scheduling, appointment
types) difficult to generalize, the approach we applied to working with clinics is an overall
strategy of a multidimensional intervention with key components that can be reused. This
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toolkit includes a collection of interdisciplinary methods from implementation sciences,
systems redesign, human–computer interaction design, and engineering that were used in
concert to facilitate change. We believe that, despite any potential limitations, our approach
could be replicated in other settings with a larger pool of clinics to further validate this
research.

Future Research
From an external stakeholder perspective, the project lays the groundwork for a variety
of future research. One focus of our research was in engaging stakeholders in uncovering
effective behaviors and practices to improve access to care and redesign systems. Further
research is needed to compare different methodologic approaches and strategies for both
uncovering potential solutions and determining how to prioritize them. Another novel aspect of
the project that deserves further investigation is related to creating a CDW from different data
sources, including commercial EMRs. Beyond supporting data analytics to support quality
improvement initiatives, multiple clinical, operational, and population health questions might
be addressed with such data.
Other important questions include the following: How can the outcomes of access to
health care and patient-centered medical home metrics be operationalized across these data
packages? Further, to what extent do commercial EMRs incorporate either standard
terminology or allow easy tracking of clinical workflow with measures such as timestamps for
different phases of workflow? Regional Health Information Organizations (RHIOs) have been
developed throughout the United States. A sustainable financial model of RHIOs that begins to
include CHCs may be more robust than current models.
This project provided a complex, multicomponent intervention to improve access to
health care. Further research is needed to determine whether these strategies can be adopted
and implemented in other contexts and settings. Intervention strategies for system redesign
related to improving access to care are clearly important in this environment. Additional
research may consider other strategies and determine key contextual factors that are
important in deciding whether to incorporate these or other approaches in a given setting.
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CONCLUSIONS
We uncovered many practical approaches to improving access to care by listening to
patients, clinical staff, and providers who have found creative pathways through the health care
system. Compassion and a culture of customer service were fundamental traits among clinic
staff/providers/managers who are dedicated to the clinic mission and among patients taking a
cooperative stance in their own care.
A modified Delphi approach helped engage diverse key stakeholders and further
enumerate and refine redesign strategies. Our modified Delphi study conducted with patients,
staff, and content experts helped further flesh out, refine, prioritize, and weigh solutions to
improve access to health care in our specific patient population—those who are underserved
and underinsured. The Delphi study also helped reinforce suitable strategies for implementing
solutions in these settings. We then used the prioritized lists that emerged to specify the
targeted efforts we made in the final phase of our project. This approach could inform potential
interventions in other care redesign projects and ensure that the efforts are patient centered
and appropriate for the specific population.
Multicomponent systems interventions are often chosen for system redesign projects.
Our intervention included strategies addressing scheduling, culture change, and data feedback
from access dashboards. The dashboard was driven by a CDW populated with EMR and practice
management data. This tool not only allowed us as researchers to assess the impact of the
intervention in a timely and efficient manner, but also enabled the participating CHCs to look at
their own data, which were previously not easily accessible. During the course of the
intervention, we worked closely with the CHCs to validate the information presented through
the dashboard, but more importantly, the dashboard design process enabled the discovery of
more than 45 different health CHC role–specific measures related to access to care and
efficiency. All intervention CHCs greatly appreciated the resulting dashboard, which was a
highlight of our research study. All 7 CHCs expressed interest in continued access to the
dashboard to support ongoing performance monitoring and system redesign initiatives.
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Developing the CDW provided a foundation for health care data analytics over time and
across the community health research enterprise. CDWs should be widely implemented in
order to better support system redesign initiatives to improve the Institute for Healthcare
Improvement’s Triple Aim
(http://www.ihi.org/Engage/Initiatives/TripleAim/Pages/default.aspx): lowering cost, improving
patient care experience, and improving population health.
An overview of our work and a related video (https://vimeo.com/187262349) can be
found on our study website (http://www.iupui.edu/~patient/index.html). Designing an
intervention from the ground up stimulated and spread support for subsequent efforts. This
approach could inform potential interventions in other care redesign projects and ensure that
the efforts are patient centered and appropriate for the specific population.
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