





challenges in combination posed the most significant
barrier to decreasing the time that patients spend in the
clinic.

Main Street Equal Access Clinic

The Main Street EAC location serves patients on
Thursday evenings, with appointments and walk-ins. It
also offers monthly gynaecology (with birth control initi-
ation, such as intrauterine device insertions) and cardi-
ology (with cardiogram) services. Patients are seen in
a family medicine clinic in central Gainesville, FL. On
average, the Main Street EAC serves approximately 17
patients per night, including patients who are attending
specialty clinics. This establishes the Main Street EAC as
the highest patient-volume clinic of the EACN. Due to its
high patient volume, efficiency and workflow bottlenecks
were most associated with increased patient cycle time.

Interventions
In early July 2022, each student leader associated with
the EACN was asked to complete an anonymous Google
Form needs assessment survey to gauge their perspectives
on (1) what their clinics needed help with and (2) if they
would be interested in having a student-led QI team at
their clinic to aid. Each clinic communicated a desire to
reduce patient cycle time, which was a noticeable problem
many volunteers and patients recognised, too.
Twenty-nine studentleaders across the EACNresponded
to this survey, with responses from each clinic site and each
specialty night associated with the EACN. When asked,

Figure 1

What causes long in-clinic time for patients? responses consis-
tently mentioned: bottlenecks when medical students
are waiting to present a patient to a resident/attending;
long intake process run by the undergraduate volunteers;
limited resources; lack of room availability; complexity of
patient care; and language barriers.

Many common themes emerged from responses to the
question, What do you think would decrease the amount of time
patients spend in the clinic? These included streamlining
the undergraduate volunteer intake process; adapting the
undergraduate volunteer role; recruiting more licensed
healthcare volunteers; recruiting more medical student
volunteers; time limits for each volunteer; increasing the
number of rooms available for use and improving lack
of resources. Approval was granted by the EACN student
director to move forward with a student-led QI project

Based on this survey’s responses, an overall key driver
diagram was created to address overarching goals
to reduce patient cycle time across the entire EACN
(figure 1).

After brainstorming sessions between newly developed
QI teams and the existing clinic leadership, each of the
four primary care clinics also created site-specific key
driver diagrams.

Recognising the unique challenges, the different
clinic sites experienced, each team was given autonomy
to conduct Plan—-Do-Study—-Act (PDSA) cycles based on
discussions and partnership with each clinic site’s student
directors. This was found to be the most effective way for

The overall EACN key driver diagram. This project’s timeline was later extended to nine months. EACN, Equal Access

Clinic Network; UF, University of Florida; HOQI’s, undergraduate student volunteers known as Health Outreach and Quality

Improvement Program.
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each team to create stakeholder buy-in and meet their
individual clinic’s needs.

Based on run chart analysis, the following interven-
tions showed the most impact as indicated by a down-
ward median shift, which occurred after six data points
of average patient cycle times were lower than the orig-
inal median. The first downward shift was seen in the
Bartley Temple EAC in week 14, three weeks after the first
PDSA cycle. This PDSA cycle was a change in workflow,
which transferred the responsibility of assessing vital signs
during intake from undergraduate student volunteers to
medical/PA student volunteers. This responsibility freed
undergraduate volunteers to focus on patient check-in
to streamline clinic flow. Variations of undergraduates
no longer recording vitals were implemented in all four
clinics. The variation found to be most efficient was
having EAC student officers complete vitals following
check-in to streamline the intake process, and it was later
adopted by the Bartley Temple EAC during week 26. This
helped create a standardised workflow across the entire
EAC Network.

The Main Street EAC saw a downward shift in week 20
following implementation of a shortened intake form that
was implemented across the entire EACN. This was then
quickly followed by a second PDSA cycle, which created
a fast-track system that identified patients who had less
complex clinical presentations (eg, prescription refills,
lab results). These patients were then triaged and ‘fast-
tracked’ to improve clinic turnover. Prior to enacting this
PDSA cycle, patients were seen on a first-come, first-serve
basis. Patients who were being seen for what should have
been a quick appointment would be caught in the back-
flow created by more medically complex patients. The
‘fast-tracked’ patients were identified and instead seen by
physician volunteers earlier, so student volunteers could
spend more time working up medically complex patients,
thus reducing the workflow bottleneck.

The final downward shift we saw was at the Eastside
EAC after PDSA cycle 4, between weeks 28 and 33. This
downward shift highlights the importance of awareness
and accountability to improve outcomes. In this interven-
tion, one EAC student officer was assigned the responsi-
bility of monitoring the clinic tracker each night, which
documented where patients were in the process of their
appointment. Prior to this intervention, multiple student
officers shared this role, resulting in gaps where no one
was monitoring patient movement through the workflow,
delaying volunteers’ ability to progress to the next step of
evaluation.

For a complete list and description of each intervention
listed by clinic site, please refer to online supplemental
table 1 located in the appendix.

Study of the interventions and measures

Patient cycle time data was collected at each of the four
primary clinic sites on a weekly basis. Clinic trackers
were used at each of the clinics prior to this QI project’s

initiation, so data collection did not add a cost or inter-
fere with clinic efficiency.

Patient cycle time was defined as Patient Arrival Time
to Patient Departure Time and was manually converted
into minutes in a separate spreadsheet. This measure
defined eligible patients as those who completed an
appointment at any of the four primary clinic sites with
recorded arrival and departure times. Patients who left
without being seen or who had incomplete timed data
were excluded from data collection. This process relied
on the accuracy of data from each clinic’s tracker. Other
data recorded included the time spent at each stage
of workflow, presenting concerns, need for language
interpretation and level of experience for the student
volunteers. No personally identifiable patient data were
collected.

Once each patient’s cycle time had been converted into
minutes, average times for each clinic were calculated for
the following categories on a weekly basis: all patients seen,
appointments that did not use a translator, appointments that
used an in-person translator, appointments that used a phone
translator service, primary cave patients, specialty night patients,
returning patients, and new patients. Averages for the previ-
ously listed categories were also separated by PDSA cycle.

Mean times from each clinic date were plotted on site-
specific run charts to track trends in patient cycle times
preinterventions and postinterventions. Mean patient
cycle time for all four clinics was plotted on an overall
EACN run chart for weeks in which all four clinics had
data. For the EACN run chart, data were excluded
from weeks in which one or more clinics had no data
(eg, holiday or hurricane cancellation, clinic tracker
malfunction).

Baseline data of average patient cycle time for each
clinic were based on weeks prior to the launch of their
first PDSA cycle. Baseline data of average patient cycle
times for the EACN were collected from 5 July to 25
August 2022, or during weeks 1-8, as the first PDSA cycles
were launched during week 9. The median of the base-
line data averages was plotted on run charts. A shift in
the run chart’s median occurred when six mean patient
cycle time data points were either all above or all below
the baseline data’s median. Similarly, shifts were recorded
when six mean data points were either all above or all
below the previous recorded median for each clinic’s run
chart.

Analysis

This project used Microsoft Excel spreadsheets to track
patient arrival and departure times as well as to calculate
average patient cycle times per day and note any extenu-
ating circumstances (eg, clinic closure). Average patient
cycle time for each clinic was then tracked on run charts
for each clinic site, in addition to an overall run chart to
assess network-wide change. Qualitative feedback was not
analysed formally but was incorporated into developing
and revising PDSA cycles.
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Figure 2 EACN Run Chart for weeks in which all four primary clinic sites had data. EACN, Equal Access Clinic Network; PDSA,
Plan-Do-Study-Act; HOQI’s, undergraduate student volunteers known as Health Outreach and Quality Improvement Program.

RESULTS the remainder of the project. The Seventh Day Adventist
Our run chart data from 5 July 2022 to 6 April 2023 show  Church EAC was the only clinic to show an upward shift
the median time patients spent at an EACN clinic shifted ~ in patient cycle times. While student officers at Seventh
from 125.3 min to 112.7 min (figure 2). This drop in Day Adventist Church EAC subjectively expressed
12.6min meant our patients saw a 10.1% reduction in  improved organisation with clinic flow, this clinic also
patient cycle time across the EACN. There was a down-  saw an increased number of patients over the course of
ward shift to a new median of 112.7 min when there were this project. This clinic was closed during weeks 1, 10, 27
six data points between weeks 9 and 22 that all had average and 32 of the project due to the Fourth of July, Labor
patient cycle times lower than the original 125.3 median. Day, Martin Luther King Jr. Day, and President’s Day holi-
This downward shift in data was maintained through  days, respectively. On week 16, the Seventh Day Adventist

the remainder of the project. Data were pooled from all Church’s clinic tracker malfunctioned and no time data
four primary care clinic sites across the EACN (figure 3). were recorded.

Weeks that did not have data from all four clinic sites (1,

4,5,6,10,13, 14, 15, 16, 17, 19 21) were excluded. Eastside Equal Access Clinic

Spanish Seventh Day Adventist Church Equal Access Clinic The Eastside EAC run chart (figure 3B) shows patient
The Seventh Day Adventist Church EAC run chart CYCIC' time data f.rom 5 July 2022 o 4 Aprll 2023. The
(figure 3A) shows patient cycle time data from 11 July median time patients spent at this clinic had a down-
2022 to 3 April 2023. The median time patients spent at ~ Ward shift from 123.4 min to 107.6 min. This decrease in

this clinic had an upward shift from 109.3 min to 133.7 ~ 15.8min meant patients saw a 12.8% decrease in patient
min. This increase in 24.2min meant patients saw a cycle time. Baseline data were collected between weeks
22.1% increase in patient cycle time. Baseline data were 1 and 8, and PDSA cycles were implemented during
collected between weeks 2 and 8, and PDSA cycles were ~ Weeks 9, 16, 20, 26 and 31. There was a downward shift
implemented during weeks 9, 11, 16, 24 and 30. There to a new median of 107.6min when there were six data

was an upward shift to a new median of 133.7min when  points between weeks 28-33 that all had average patient
there were six data points between weeks 26 and 33 thatall ~ cycle times lower than the original 123.4 median. This
had average patient cycle times higher than the original  shift in data was maintained through the remainder of
109.5 median. This shift in data was maintained through the project. During weeks 21, 25 and 35 of the project, the
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Figure 3

Individual clinics’ run charts for (A) Seventh Day Adventist Church EAC, (B) Eastside EAC, (C) Bartley Temple EAC

and (D) Main Street EAC. EAC, Equal Access Clinic; PDSA, Plan-Do-Study-Act; HOQI’s, undergraduate student volunteers

known as Health Outreach and Quality Improvement Program.

Eastside clinic tracker malfunctioned and no time data
were recorded.

Bartley Temple Equal Access Clinic

The Bartley Temple EAC run chart (figure 3C) shows
patient cycle time data from 6 July 2022 to 5 April 2023.
The median time patients spent at this clinic had a down-
ward shift from 126.5 min to 105.0 min. This decrease in
21.5 min meant patients saw a 17.0% decrease in patient
cycle time—-the strongest decline in patient cycle time of
any EACN clinic. Baseline data were collected between
weeks 1-9, and PDSA cycles were implemented during
weeks 10, 22, 26 and 30. There was a downward shift to a
new median of 105.0 min when there were six data points
between weeks 15 and 23 that all had average patient
cycle times lower than the original 126.5 median. This
shift in data was maintained through the remainder of
the project. This clinic was closed during week 21 due
to the Thanksgiving holiday. Hurricane Ian, Hurri-
cane Nicole, and poor weather conditions caused clinic
closures during weeks 13, 19 and 25, respectively. During
weeks 17 and 35 of the project, the Bartley Temple clinic
tracker malfunctioned and no time data were recorded.

Main Street Equal Access Clinic
The Main Street EAC run chart (figure 3D) shows patient
cycle time data from 14 July 2022 to 6 April 2023. The

median time patients spent at this clinic had a down-
ward shift from 136.8 min to 119.8 min. This decrease in
17.0min meant patients saw a 12.4% decrease in patient
cycle time. Baseline data were collected between weeks
2 and 10, and PDSA cycles were implemented during
weeks 11, 20 and 27. There was a downward shift to a
new median of 119.8 min when there were six data points
between weeks 20 and 26 that all had average patient
cycle times lower than the original 136.8 median. This
shift in data was maintained through the remainder of
the project. This clinic was closed during week 21 due
to the Thanksgiving holiday. Hurricanes Ian and Nicole
caused clinic closures during weeks 13 and 19, respec-
tively. During weeks 1, 4, 5, 6, 14, 15 and 16 of the project,
the Main Street clinic tracker malfunctioned and no time
data were recorded.

DISCUSSION

Summary

While we did not reach our goal of reducing patient cycle
time across the EACN from 125.3 min to 90 min, this
project demonstrates a QI team can be incorporated into
astudent-run free healthcare clinic to implement positive
change and add value to the patient experience. Through
the iterative QI process, multiple PDSA cycles to reduce
patient cycle time were implemented based on each
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clinic’s individual needs. Of these interventions, two were
implemented across the entire EACN: a revised intake
questionnaire that reduced redundant questions, along
with EAC student officers recording patient vital signs
during the intake process to streamline clinic workflow.

Interpretation

On initiation of a QI project in the EACN, the median
patient cycle time shifted down and was maintained
throughout the duration of this project.

It was anticipated that each clinic would see a decrease
in patient cycle time through the implementation of a
QI project into the EACN. It was an unexpected finding
when one of the four clinics saw an increase in patient
cycle time. The Seventh Day Adventist Church EAC QI
team and clinic leadership state this could be due to the
EAC officers’ efforts to increase clinic tracker accuracy.
Additionally, there was an increase in the number of
patients the clinic saw over the course of this project.

Another unexpected outcome of this project was that
at each clinic, the undergraduate volunteer role evolved
from being a medical assistant to a patient advocate. While
this decreased patient check-in time across all clinics, the
undergraduate volunteers preferred their previous clin-
ical role with patients.

Most QI teams were able to have good buy-in from
the key stakeholders by asking clinic officers what they
needed help with most. This was essential to establish a
positive relationship and build trust with the clinic lead-
ership. Common barriers across each clinic site included
maintaining trust with clinic leadership when PDSA
cycles were not successful or if a change was large. Other
barriers included the variability each clinic experienced
from week to week and faulty clinic trackers.

Overall, having a studentled QI team in the EACN
resulted in a decrease in patient cycle time across the
EACN. This impacts patients, who are now having
shorter appointment times, in addition to student and
faculty volunteers. As time is our most valuable resource,
reducing patient cycle time by improving clinic workflow
is an initiative any outpatient clinic could pursue. Being a
student-run free clinic network, this project had to create
PDSA cycles that did not cost money and catered to the
low-resource setting, making implementation of QI teams
a project other student-run free clinics could replicate.

Limitations

This project was conducted at four primary care sites
across a studentled free healthcare network. Due to
having different student and faculty volunteers each
week, in addition to yearly changes in student leader-
ship, this creates inconsistencies that an established
primary care clinic may not have. As a student-run clinic
network, additional time is required for each student
volunteer to present to a licensed healthcare provider,
who then also evaluates patients. The time required for
such is dependent on the number of faculty volunteers,
which also varies weekly. The EACN operates with limited

resources that may be different from resources seen at
other free primary healthcare clinics.

Internal validity could have been affected during this
project, as the process of collecting patient cycle time
data relied on the accuracy of each clinic’s student offi-
cers’ documentation of patients’ Arrival and Departure
times. There were several patients who were excluded
from the study due to not having a recorded Arrival and/
or Departure time. Additionally, there were 12 weeks when
all four clinics did not have patient cycle time data, either
from closures or clinic tracker malfunctions. The EACN
QI directors were in regular contact with EAC officers
at each clinic to confirm validity of patient timing when
outliers were noted. When a clinic tracker malfunctioned,
the EACN QI directors would contact EAC Technology
Support to troubleshoot and fix the clinic trackers. In
addition, the EACN QI directors held monthly meet-
ings with the EACN director for additional support on
enforcing accurate data collection.

Finally, an additional limitation of this project was that
not all EAC QI team leads held significant leadership
positions at the clinic in which they were leading a QI
team. This created a larger barrier to build trust between
the stakeholders (EAC directors and officers) and the QI
team. It was also more difficult for the QI team to under-
stand the nuances of how their clinic operated, making
it harder to identify where to target changes that were
most needed. The two clinics who had EAC QI team leads
who were also EAC officers of the primary care clinics
(Eastside and Bartley Temple) had the greatest success in
gaining buy-in of key stakeholders and reducing patient
cycle time in their clinics.

CONCLUSION

In conclusion, our EACN patients are experiencing
increased value and lower opportunity costs by having
shorter patient cycle times. These patients will continue
to experience reduction of patient cycle time as further
Ql initiatives are implemented.

The next steps for this QI project are to continue imple-
menting PDSA cycles aimed at reducing the time patients
spend at EAC while continuing to track average length of
stay at each clinic.
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Description

18

Week

Undergraduate
Volunteer Redcap
Intake
Questionnaire
Revision

Seventh Day Adventist Church EAC

PDSA Cycle Name

A Redcap intake questionnaire is required to be
completed for each patient prior to their EAC
appointment. The undergraduate student volunteers
help patients complete this questionnaire as part of the
intake process. This questionnaire had many medical
questions, which created redundancy during the
medical visit and contributed to the long intake process.
All medical-related questions were thus removed,
leaving only questions that focused on social
determinants of health.

Description

9

Clinic Workflow
Improvements

Due to changes in the undergraduate volunteer
program, undergraduate volunteers’ ability to interact
with patients in a medical context was restricted.
Where they had taken aspects of patient histories and
performed vital sign checks before, medical student
volunteers and clinic officers assumed these roles with
the undergraduate volunteers transitioning to more of a
patient advocate role. In this new role, they could still
serve as interpreters when needed and address any
other concern for patients, acting as assistants for the
medical students conducting interviews and physical
exams.

Prenatal Night
Move

Seventh Day Adventist EAC shared its location with a
prenatal EAC specialty care clinic until this week. At
this point, the prenatal clinic moved to a different
location off-site in a clinic setting.

Patient Acuity
Triage

Until this point, patients were seen by providers on a
first-come, first-serve basis. Many appointments were
scheduled for the same time at the beginning of the
night. This led to situations in which patients with more
complex complaints who required more time would
cause a bottleneck in the clinic workflow if they were
the first to be seen by a physician. This prevented
quick exam room turnover and was a major barrier to
efficient clinic flow, especially given the small number
of physician volunteers at this site. A triage system was
therefore designed to allow patients with simpler
complaints to be seen first so that the initial backup of
patients could be addressed more swiftly and allowed
patients in the waiting room to be roomed sooner.
Patients were assigned a tier of 1, 2, or 3 according to
chief concern complexity, with 3 being the most
complex. Tier assignment was made by the officer
running the clinic time tracker that night, and patients
with lower complexity were seen first by physicians.
Patients with urgent complaints such as chest pain
were still prioritized to maximize patient safety.

24

Expediting Care
with Experienced
Volunteers

In a further attempt to address the initial backup of
patients waiting to be seen by providers, the more
experienced and efficient medical students (such as
third-year students who had already completed some
clinical rotations) were assigned to the patients who
arrived earlier in the evening. This intervention sought
to enable more efficient interviews early in the night
with quicker follow-ups by physicians, with a goal of
establishing a good flow early in the clinic night. This
had the secondary effect of allowing less-experienced
medical students a bit more time to conduct their
interviews and physical exams in the hope that this
would further build their experience and confidence.

30

Week

Visual Aid of Clinic
Flow

Eastside EAC

PDSA Cycle Name

Seventh Day EAC had some regular volunteers during
these interventions, but many volunteers on a given
night were new to the clinic site. Given the location’s
unique setup and workflow, the expectations and
responsibilities of a new volunteer were not always
immediately apparent, so a visual document was
created and targeted toward new volunteers that
clarified workflow, where to be and when, and who to
contact with questions. This document was printed and
posted at the volunteer tables each clinic night to be a
visual supplement to the brief speech given at the
beginning of each night to the volunteers about their
roles and responsibilities.

Description

9

Improving Vitals
Workflow

This intervention established a centralized vitals
station, where all patients had their vitals collected and
recorded by a medical student officer. This was in
response to a EACN policy change that eliminated the
former workflow where undergraduate volunteers
would collect and record vitals in a decentralized
manner while rooming patients.

16

Intake Process
Revision

This PDSA introduced a standardized intake form to
streamline undergraduate volunteer intake. This
reduced redundancy between the medical and social
history collected by undergraduate volunteers and that
collected by medical students.

20

Patient Triage

Patients with more routine chief concerns (i.e.
prescription refills) were assigned to first-year medical
students and resident volunteers, while more complex
chief concerns were assigned to attendings and more
experienced medical students. Previously, when new
residents were assigned medically or socially complex
patients, they would need extensive attending support,
pulling attending physicians away from their own
patients.

26

Officer Clinic
Tracker
Improvement

In this cycle, an individual officer took responsibility for
the clinic tracker each night. Previously, the role
changed frequently throughout the night, resulting in
gaps where no one was paying attention to the tracker,
delaying volunteers' ability to progress to the next step.

31

Week

Nudge
Interventions for
Volunteers

Bartley Temple EAC

PDSA Cycle Name

Signs were placed throughout the clinic to reinforce
clinic flow and alert volunteers where they could go for
assistance with lab orders, prescriptions, and referrals.

Description

10

Streamlining the
Undergraduate
Volunteer Intake
Process

The responsibility for intake vitals shifted from the
undergraduate volunteers to the medical and PA
student volunteers with the goal of freeing up the
undergraduate volunteers to return to check-in and
better streamlining clinic flow.

22

Improving Medical
Student Efficiency

This focused on decreasing the encounter time
between medical/PA student volunteers and patients
prior to the attending provider seeing the patient. The
goal was to eliminate redundancy in time spent taking
the history and physical to further increase clinic flow
efficiency.

26

Improving Vitals
Workflow

Based on reflections on the first PDSA cycle and
discussions with other QI leads at other EAC sites,
there was an identified opportunity to further improve
clinic workflow by shifting the responsibility for intake
vitals from the medical and PA student volunteers to
the student officers. This allowed for better clinic flow
efficiency and allowed the student volunteers to spend
more time prepping for their visit with the patient.

30

Week

Implementation of
Medical Intake
Forms

Main Street EAC

PDSA Cycle Name

When reviewing the intake forms given to patients, the
team noted redundancy in the questions asked. Thus,
the focus of this PDSA cycle was eliminating the
redundancy of patient paperwork and standardizing the
intake information. This cycle was adapted to include
both pediatric patient and Spanish-speaking patient
specific intake forms.

Description

11

Improving the
Undergraduate
Volunteer Workflow

At the start of this cycle, the undergraduate student
volunteers were undergoing a significant change in
their role, limiting their patient interaction due to liability
concerns. As such, an opportunity was created to
address the undergraduate volunteer workflow and
impact efficiency in the clinic, while leveraging the
undergraduate volunteer workforce. Their lengthy
intake form was transitioned to a pre-clinic task and
they were no longer responsible for vital intake,
focusing instead on the patient’s chief concern, further
reducing the initial bottleneck at the start of the clinic.
The students were re-envisioned as patient advocates
and resources, aiding Spanish-speaking patients with
interpretation services, or connecting other vulnerable
patients with community resources. At the end of the
visit, they created an after-visit summary handoff sheet
for the patient to improve communication and
understanding.

20

Patient Fast Track
System

It was noted that patients who had simple clinical
presentations (i.e. prescription refills, lab results, etc.)
were spending more time in the clinic due to the first-
come, first-serve nature of the clinic workflow. They
would be caught in the backflow created by more
medically complex patients. A triage system was
implemented in which patients who had simple
presentations could be fast-tracked to be seen earlier
in the night to improve clinic turnover. This included a
score system in conjunction with a triage evaluation by
a third-year medical student. These patients were then
seen by physician volunteers earlier so student
volunteers could spend more time working up medically
complex patients, thus reducing the workflow
bottleneck.

27

Improving Medical
Student Efficiency

After the second PDSA cycle, inefficiencies were noted
in the amount of time medical students spent preparing
to see a patient and while in the patient’s room when
taking a history and physical exam. To address the
amount of time spent pre-charting and in the exam
room, expectations were outlined with a clinical flow
sheet for medical students in a document sent out
before the clinic and reiterated at the clinic orientation.
The clinic tracker was also monitored for the length of
time spent at each stage of the clinic; if it exceeded a
certain time, a gentle reminder was given to move the
process along. If there was a cause for a significant
delay, it was further investigated with the goal of
improvement.
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